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ENCYCLOPAEDIA BEITANNICA. 


SIB- 

S IBBALD, Sir Robert (1641-1712), maybe considered 
as the most eminent ' representative of science and 
medicine in Scotland towards the close of the 17th century. 
Tic was born near Leslie in Fifeshire in 1641. Educated 
at Edinburgh, Leyden, and Paris, he settled as a physician 
in Edinburgh and soon rose to eminence. His career is 
one of inark(*d initiative : ho was the first professor of 
medicine in the university of Edinburgh, and the first 
president of the college of j)hysicians, and, along with Sir 
Andrew Balfour, founded the botanic garden. He w^as 
also geographer -royal, and his numerous and miscellan- 
eous writings detil effectively with liistorical and anti- 
quarian as well as botanical and medical subjects. He 
died in 1712. 

AtnongHt Siljbald’s historical aud antiquarian works may be men- 
tioned^ History of Fijr and A7//mv,v(Kdinbnrgli, 1710, and Cupar, 
1803), which is still indispensable to the student of local history 
and antiquities ; Jin Jlcrounf of ttir ScoULih Attas (folio, PMinburgh, 
1683); VinddcifB (folio, Kdinburgh, 1710) ; uiid 

Description of Hic Jstes of Orkney and Shetland (lolio, Edinburgh, 
1711 and 1845). Sec also his Autohioyraphy (Kdiuburgh, 1833), 
to wdiieh is prefixed an account of his AISS. 

SIBERIA (Russ. a word of unknown origin, 

probably Permian) in the 16th century indicated the chief 
settlement of the Tatar kliau Kutclium, — Isker on the 
Irtish. Subsequently the name was extended so as to 
include the whole of the gradually increasing Russian 
dominions in Asia, and in the first half of the 19th centuiy 
it w’as a]q)lied to the immense region stretching from the 
Ural Mountains to the Pacific, and from the Arctic Ocean 
to the Chinese frontier and the Kirghiz steppes. This 
region, howwer varied in its separate parts, constituted a 
geographical whole having its own characteristic jdiysical 
features. The division into Western and Eastern Siberia 
which naturally came into general use had also a geogra- 
phical meaning. In 18»'>6, after the annexation of the 
Amur and Usuri regions, Eastern Siberia was extended 
so as to include the Russian dominions on the Pacific, 
although these latter in reality belong climatically and 
physically to a quite separate region, — that of the North 
Pa^^ific littoral ; and, as the Russian dominions extended 
into the Kirghiz stef)pes, these last w'ore also reckoned to 
Siberia, although mostly belonging in their pliysical 
features to another ge^rapRical domain,— the Arfll-Cas- 
pian depression. Later m these steppes were transferred 
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to the “Orenburg region,” or to the “steppe region”; 
but, on the other hand, some districts which really belong 
to Western Siberia were included under this new denomi- 
nation. What is now called “ Siberia ” has thus lost its 
geographical unity. There still remains, however, for the 
geographer a vast tract of nortliern Asia which might be 
included under this general name, as representing some 
special features characteristic of the region. It w’ould be 
limited by the Ural Mountains on tlie west, by the Arctic 
and North Pacific Oceans on the north and east respect- 
ively, and on the south by a line broadly corresponding 
to the 50th degree of latitude, running fioni the sources 
of tlie river Tral to the Tarbagatai range (thus .se]>arating 
the steppes of the Irtish basin from those of the Aral and 
Balkash btisins), thence along the Cliinese frontitu* as far 
as the south-east comer of Transbaikalia, whence it might 
be draw’ll to the Great Khingaii, and along it to the u]q>cr 
Zeya (tributary of the Amur) and Udskoi Ostrog on the 
Sea of Okhotsk. This wide area would bo naturally 
subdivided into Western Siberia (basins of the Ob and 
Irtish) and Eastern Siberia (the remainder of the region). 
Western Siberia would include the governiuentsofTobol.sk 
and Tomsk, as well as the parts of Perm .situated to the east 
of the Ural Mountains, and tho.so n(n*thein ]»arts of Semi- 
palatinsk w'hieh belong to the Ijasins of the irti.^li and the 
ToboP; wdiile Ea.stern Siberia would iiiclucle the govern- 
ments of Yeni.sei.sk and Irkutsk, tlx* provinces of Yakutsk 
and Transbaikalia, togetlicr with tlie nortli-\ve.‘'ttrn part 
of the province of Amur and tlie northern parts of the 
Maritime IVovincc. In fact, the ncurtli - we.stern jiarts of 
Manchuria situated between the Argun and the (ireat 
Khingan, as well as the upper jiarts oi the Selenga and 
the Yenisei (Shishkit) belonging to l\buigolijt, are .so iie 
tiinately connected w’itli Eastern Siberia as regards their 
physical features that it is difficult for the geographer to 
sejiamte them. 

Since the ineliision of Ural.sk, Turgai, Akinolinsk, and 
Semipalatinsk within the gov('ruor-general.sliip of tlio 
steppes, the present administrative hubdivision.s .stand as 
fol low’s : - - 


^ Tliis uatural «iibdivision has been adoj)t<*<l by P. Soinenoff in Ins 
valuable skotcli of Western Siberia m Picturesque Puma (.Jivopisnaya 
Koswya), vol. xi. 
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Area 

8qnu*e Miles. 

lV>puUtiion. 

Pop. per 
Square Mile. 

Tobolsk 

531,982 

1,283,168 

2-4 

Tomsk 

329,039 

1,134,748 

3-4 

Western Siberia* 

861,021 

2,417,916 

2*8 

Yeniseisk 

992,870 

421,010 

•42 

Irkutsk 

309,190 

398,873 

1*2 

Yakutsk 

1,617,127 

243,443 

*16 

Transbaikalia 

240,781 

497,760 

2*1 

hksterii Siberia* 

3,059,968 

1,661,086 

•61 

Amur 

173,669 

40,633 

*23 

Maritime Pioviiico 

730,022 

74,000 

*10 

Amur* 

903,681 

114,538 

•12 

Total 

4,824,570 

4,093,636 

86 


A It is uvideiit that a territory so inimense — covering more 
than 25 degrees of latitude and 120 degrees of longitude - 
must include a great variety of orogra]>hical and climato- 
logical characters, and that the ] popular conception which 
persists in re])r(‘senting Siberia tis a snow-clad desert is 
erroneous. 1 n fact — not to speak of tlie rich prairies of the 
middle Amur and the Usuri region, where the wild vine 
grows freely — we find in Siberia proj)er tlie very fertile 
black earth ])ra1ric steppes, or rather )»am]jas, of the Tohol 
and Ishiin, —not mere patches of fertile land, bnt plains 
covering some 25,000,000 acres and ready to receive 
millions of inhabitants ; the highlands of the Altai, with 
their rich valleys, alj)ine lakes, glaciers, and snow-clad jieaks, 
— country three times as large as Switzerland and ]»re- 
sentirig almost the same van<*.ty of asjjcets; the high plains 
of Eastern Siberia, where water-melons an', grown in the 
fields during the short but hot summer ; the ricli steppes 
of Minusinsk, prcifuscly adorned with flowers ; the lower 
plateaus of Transbaikalia, embellished with the beautiful 
Daurian fltira and su])plying food to hundreds of thousands 
of cattle; the high inhospitable marshy ].Jateaus of the 
Selenga and Vitim ; vast hilly tracts, densely covered 
with forests, and visited only by hunters and gohl-diggers ; 
and beyond these the frozen fwtdma of the north, ' all lJ)ese 
constitute an iiiimonse world, with the most striking con- 
trasts of sciuiery and vegebition, of manners ami customs. 
Tn one direction only is the jiopular coTice])tiou true : 
throughout its extension Siberia is the coldest country of 
the world in consequence of its jirotractcd and (‘xccedingly 
severe winter. This variety of characters will he l>e.st under- 
stood from the following brief skctcli of tlie orograjihy. 

>- Tlu) Imdiiig loaturcs ol tlir» orography of Sihoria arc so imirh nt 

phy. variance in our best maps that a few wonls arc iie<'ehsary to ex- 
plain the views tak'Mi in what follows, 'i’ho inhu))iteJ distiiets 
arc w'ell laid douii ; but the iiuineiisc areas Ijctween and beyond 
these havii only been visited by geograplicrs and aie mapped only 
'iloTig a few routes hundreds ol miles apait. ^riie intermediate 
spfle, 0 H are filled aeeordiiig to information deriveil trom native 
hunters. \Vith regard to a great many rixers we know only the 
losition of their mouths and their anproxiniato lengths estimated 
»y unlives in terms of a dny’s marefi. Even the hydiograjdneal 
network is very imperfe<*t]y known, especially in tlie uniiihabitetl 
hilly tracts.- The orogriij»hii'al representation of Siberia i.s no- 
thing more than a combi nation of a few' surveys and journeys, in 
ivhieh conscious or unconscious hypothesis js resorted loin order 
to connect the isolated facts. As soon as the river systems of 
Siberia began in be approximately known, cliains of inoiui tains 
were drawn in all hilly tracts, — higher ones on the chief watersheds 
and lower ones along the secondary ones. This ropiv,scntatiou 
conveyed quite a false idea ns to the surface configuration of Siberia. 
The imriiense plateaus wdiicli play so predominant a jiart in the 

^ Govornor-generalships. 

* The. wide area between the miildle Lena and the Amur, as well as 
the hilly tracts west of Lake. Baikal, the Yeniseisk mining region, and 
many others, are in this condition. An instance of a map distiuguiKh. 
ing between surveys and information derived from natives is given on 
a cartoon of map 4 of J/m. Ruas, (Jeogr, General Geography, 
Tol. iii. 


fitmetttre of Asia (as they also do in the western parts of North 
America) were qnite overlooked. Chains of mountains were drawn 
as if they rose in the midst of plains, where in reality we have 
either the slopes of one side of the plateaus or border-chaiu& Lofty 
mountains appeared where none exist, as, for instance, in those ^ 
parts of Yakutsk where tributaries of the Lena and the Amur starts 
from common marshes ; and some of the higliest chains were re- 
presented as minor upheavals been use they are pierced by rivers 
descending from the high jilatciius to the lowlands. It was only 
by making use of rich unpublished collections of barometrical * 
observations for the calculation of hundreds of heights that many 
sections of Siberia could lie drawn,* and by going into a minute 
study of topographical materials scattered through the bulky 
literature of Siberia ami certain MS. field-books — tlie whole coi^- 
trolled by personal journeys — that it became possible to arrive at 
the following g«n( 3 ral conclusions as to the structure of the country, 
which may nc of service until more complete surveys shall have 
given more reliable data.* This study has shown liow predomi- 
nant has been the )>art jdayed in the formation of Siberia by huge 
swellings of the earth’s crust (plateaus), and bow subordinate that 
played by isolated chains of inountnins, which latter arc regulated 
in their direction in north -easicrn Asia by the border ridges of the 
))]ateans; and it lias enabled ns to make out a close connexion be- 
tween the struetiiie of (’cntral Asia and Tibet and that of north- 
castoru Asia, and to estnblisli a link between the two. 

A va.st plaieau, beginning in the south at the foot of the gigantic Great 
seiiiiciivular border lange of tlie Hiinalayus, and having the lofty plateau 
plateau of Tamil* in the. west and tlie httle-known high tracts of 
the ujqier Hoang- lio and Vang-tsc-kiaiig in the east, extemls 
towards the north-eastern extremity of Asia. Broadly speaking, 
it has the alia]>o of a South America jiointed towards Behring 
Strait. It attains a width of no less than 1800 miles and an 
altitude of from 11,000 to 14,000 feet in the south ; but both 
width and altitude diminish towards tlie north-east. In north- 
west Mongolia the average licight is* but 4000 to 6000 feet, and 
tills diminishes to 3600 feet in llio Vitim jdateau ; while its w'idtli 
is not more than 700 miles in the latitude of l^ake Baikal. On the 
fiOtli parallel of latitude there occurs iii tlie jdateau a broad lateral 
indentation, occupied by Luke Baikal and the plains of Kansk, 
and this renders tlie rc.seniblanee of tlie ))latean to South America 
still more striking. This inimciiso plateau is the remainder of a 
vast and very old continent, whieli, so far as we know, has not 
been submerged sinee at least the j>evoiiian }ieriod.® It extends 
from the Himalayas to tlie land of tlie Tchuktebis, but does not of 
course present a piano surface of iho same altitude in all its )»arts. 

It is diversified in the following ways. (1) Like other plateaus, it 
bason its surface a number of gentle eminences {a/iuielmvfU Oelritge 
Hitler), wdiieh, although reaijbing great absolute heights, are 
relatively low*. Those chains for tlie most part follow a nortb- 
casteily direction in Siberia; but in the .southern parts of the 
jdatcau, as W'c approach the Himalaya.s, they seem to assume a 
dinictiou at right angles ftow'ards the north-west). (2) On the 
outskirts of the plateau tnero are several excavations w Inch can 
best be likened to gigantic trenches, like railw'iiy cuttings when 
with an iiiscii.sible gradient a higher l^vcl has to bo reaiiicd. 

'fheso trenches for successive geological pcriotls have been the 
drainage valleys of immense lakes (probably also of glaciers) wbieli 
formerly spread over the plateau, or fiords of ibo seas whi<*h sui- 
lounded it. Now the chief commercial routes have been made to 
follow* these trenches to reach flio higher Icvtd of the plateau. 

'riifji* .steep excavated sides, w'hich have the apjiearanee of chains of 
niountaiiis to the tiaveller who folloivs the bottom of the trench, 
liave often been deserihed as such ; in reality tiny are. merely uni- 
lateial .slopes, w’lii<*h may best bo <*OTiipaicd with the steep sIojk) of 
the Juia turned towuids tlie I^ike of Geneva. We have examples of 
such trenches in the valley of the Uda to the east of Lake ikukal 
(route to tlie Amui), in tlie. valley of the Orkhoii, leading to 
iJiga ami Mongolia (loiite to Peking), with u branch up tlie 
Djuhi; ill the broad depicssioii of the Ulungiir leading from Lake 
Zaisau to Baikal ; and in a few otliers which have been utilized as 

* A catalogue of heights in Eiust ffiheria is given in the appeiflix 
to the present writer’s “ Heport on the. 01i*kma and Vitim Expedition ” 

{Mntu Jtv.Hn, Gt>ogr, ^ General Geograpliy, vol. iii., 1873); also in 
PHennanvH Mitlk,, 1872. The height of likutsk, taken as a ba-sis 
for the catalogue, ha.s been determined since tliat date by a levelling 
llirough Silienu at 1 480 feet. 

* “General Sketch of the Orography of Siberia,” with map and 

sections, and “Sketch of the Orography of Mmiisinsk, &c.,” by the 
saitio writer (same series, vol. v., 1876). Tlie. views taken in these 
w^ntings have been emb(Hlie<l by A. Petermmin iti Ids map of Asia, 
sheet 68 of Stieler’s Havd’Atkw, # 

® The great plateau of North America, also turning its narrower 
point towards Behring Strait, naturally suggests the idea that there 
was a Tieriod in the history of out planet wlien the continents turned 
their narrow extremities towards the nv^hem pole, as now they turn 
them towards the southern. 
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fioutea from the Lena to the Sea of Okhotsk. (8) Tliore are, moreover, 
two terraces in the pUteau,>-a higher and a lower, wliich are veiy 
well prottonnced in .Tkanhbaikaua (q.v.) and in Mongolia. The 
Yablonovoi range and its south-western continuation tlie Ecntei 
are border -ridges of the upper terrace. Both rise very gently 
%bove it, but have steep slopes towards the lower terrace, which is 
occupied by the Nertcninsk steppes in IVansbaikalia and by the 
Gobi in Mong<»lia (2000 to 2500 feet above the sea). They nso to 
from 5000 to 7000 feet above the sea ; the peak of Sokhoiido in 
Transbaikalia reaches nearly 8500 feet. Se.vcral low chains of 
mountains have their base on the lower terraco and run from 
south-west to north-east; they arc known as the Nertchiusk 
Mountains in Transbaikalia, and their continuations reach the 
northern parts of tlio Gobi.^ 

The great plateau is fringed on the north-west by a series of higli 
f border-ridges, which have their southern base on the plateau and 
their nortbera at a luiieh lower level. They may bo traced from 
the Thian-Sliaii to the arctic circle, and have an t‘a.st-nortli-castcrly 
direction in lower latitudes and a north-easterly direction farther 
north. Both the Alai ridge of the I’ainir, continued by the Kok.shal- 
tau range and the Khaii-Tciigri ctouji of Ihe Thiun-Slian, and the 
Sailughern range of the Altai (see Tomsk), which is continued, in the 
opinion of the present WTitcr, in the yet unnamed b<irdcr-ri<lge of 
M^ist Sayan (between tlie T»ci-khem and the l}s),“ belong to this cate- 
gory. Tlicrc are, however, in these boi’der- ridges several breaclies of 
continuity, — broad depressions or trenches leading from liake Bal- 
kash and Lake Zaisaii to the upper parts of the plateau. Gn the other 
hand, there are oii the western outskirts of the plateau a few mountain 
chains wdiich take a dircetiou at right angles to the above (that is, 
from the nortb-\ve.st to the south-east), and parallel to the great 
lino of uydieavals in soutli-wo.st Asia. The 'farhagatui Mountains, 
on the border.s of Siberia, os well as sevoial chains in Turkestan, 
are instance.s of these upheavals. But, notwithstanding tlit'se com- 
plications, it remains ceitain that the Alai Mountains, the Klian- 
Tengrigionp, tlie Sailiighcm range, and the West Sayan aie hordei- 
ridges of the higli plateau flinging it from 70" to 100® E. long. 
Tlie.so border-ridges contain the higliest peaks of their resjiective 
regions; they are iniiiieuse w'alls wlih'h reinler a<*cess to the high 
))1atcau extremely diliicult, unless the travcl](*r follows the ahovc- 
luentioiied trenches Beyond 100" E, long, the above structure is 
complicated by the great lateral indentation of Lake Baikal. But 
around and beyond tins lake w<* again find tlie same huge houlei- 
ridgo flinging the plateau and turniiig its steep north -w'eslein 
slope towanls the valleys of the Irkut, the Hargu/in, the Muvu, 
and the Tcliara, while its southern base lies on tin* jilalcaus of the 
Selenga (nearly 4000 tect liigli)aii<I the Vitim (ace 'ritANsiiAiKAMA). 
The penks of the Sailughoin range icacli from 9000 to 11,000 feet 
above the sea, those of West Sayan about 10,000. In East Sajan 
is Munku-Sardyk, a ]Hiak 10,000 feet high, together w'ltli mam 
otlioi’s fioin 8000 to 9o00 feet. Farther east, on the southern shoie 
of J/iko Baikal, Khaiiiar-dahau rises to 0900 teet, and the hugt* 
donie-shaj)ed, bald summits of the Barguzin and 8oiitlieni Muya 
Mountains attain an elevation of tiOOO to 7000 leet above tlie sea- 
level. The orograjiliy of the Aldan region is hut little known ; 
but travelleis who journey from the Aldan (tributary of the Lena) 
to the Amur or to the Sea of Okliotsk have to cro.s.s the same 
plateau and it.s border- ritlgo, the fornnT l)cc<iniing narrower 
and barely attaining an average altitmle of 8200 feet. Whether it 
projects faither into the land of the Tcliuktchis remains unsettled, 
althongJi tlie probability is tliat it <loes. 

A typical feature of the noitli-easterii border of tlie high plateau 
d is a siiceession of bioad longitudinal'* valleys along its outer base, 
8. shut in on the outer side by walls ofwihl jiiountains having a very 
steep slojie towards them. Forincily filled with aljune lakes, these 
valleys liave now a flat alluvial soil oeeujued by liumaii settlements 
and are wateieil by rivers whieli flow along tlieni hefoie they make 
their way to the north tlirough iiairow gorge.s pieicrd in the 
mountain-wall ^ust mentioned. Thi.s .stnicture i.s .seen in i ho valle> 
of the Us in AVest Sayan, in that, of the upi»er Ok.i and likut in 
East Sayan, in# the valley of the Ihivguzin, tlie upjuM- Tsijm, tho 
Mijya, and the Tehara, at the foot of the Vitim plate.ui, as also, 
proriahly, in tho Ahlaii.^ The ehains of iiiourilainH which fungi* 
these valleys on the north-west belong to the wildest parts of 
Siberia. Tliey arc named tho U.sinsk Alouiitains in AVest Saymi 
• and the Tunka Alps in East Snyan ; the lalfei, pierced by the 
Angara at Irkutsk, in all piohability are continued north-east w'ards 

J Tlie lower ^-rraeo is obviously continued in t.lio Tarim basin of East 
Turkestan ; but in the iiresent slate ol our knowledge we cannot determine 
whether tlie fnrthei continiwitloiis of the boiYloi -ridge of the higher tmaee 
(Yablonovoi, Kcniei) must be looked for in the Great Altai or in some other 
range situated turllmr to ihe south. Theic rmiy be also a breach of continuity 
in aoipe depression towards Barkul. 

* See Orographical Hketch of Mirinsinsk, Ac.,” vt tmpra. 

‘ * Tlie wonl “ longitudinal " is here used in an orogni]>hica1 not a geological 
sense. Moglitzki in IS,**!! and reeently M. dhersky have shown that tliese 
valleys arc not synelitial foldings of ; tliey seem to be erosion-valky.s. 

* We do not know at present^hethor the same structure la cxhimted in 
the Altai at the foot of the Sailoghem range. The upper Bukhtanua valley 
Menuu however* to belong to the same type. 


in the Baikal Mountains, which run from Irkutsk to Olkhon Island 
and the Svyatoi Nos peninsula of Lake Baikal, thus dividing the 
lake into two parts, the groat and the little.® The Bargiisiii 
Mountains (on the right bank of tlie Bargiiziii river) and the 
Northern Muya range continue tlicm further to the north-east, and 
most probably they are jirolonged still farther on the left bank of 
the Aldan. 

A strip of alpine region, 100 to 150 miles in breadth, fringes the 
north-western border of the nlateaii hoyoiid the ridges lust men- 
tioned. This constitutes wliat is called in Ea.sterii Siberia the 
taiga : it consists of separate chiiuis ol mountains whose peaks ri.sft 
fi'oin 4800 to 6500 feet above tlic .se.i, beyond the iippei limits of 
forest vegetation (the goltsyy, while the nanow valleys afiord difli- 
cult means of communication, their floors being tliickly covered 
with boulders, or ehse swampy; Ihe whole is clothed with thick 
im)»enctrab]e forests. The oiograpliy of this alniim legion is very 
imjMjrfectly known ; but tho chains have a piedominaiit direction 
from south-we.Ht to north-cast, 'fhey are described under diileient 
names in Siberia: — tlie Altai Moini tains (see, Tomsk) in Western 
Siberia, whieli also liclong to this category, the Ku/iietskiy Ala-tan 
and the Us and Oya Mountains in AVest Sayan (.see A^hMsFi-sk), 
the Nijne-Udinsk /luijf/i or gold-mine, district, .sevcial ehains pieieed 
by the Oka river, tlie Kitoi Alps in East Sayan, the mountains of 
the upper Lena and Kirenga, the Olekminsk gold-mine district, 
ami the yet unnamed mountains which jirotriide north-east between 
the Lena and the Aldan. 

A broad belt of elevated plains, ranging between 1200 and 1700 Elevated 
feet above the sea, extends beyond tlicse alpine regions. Tliese plains, 
plains, wdiich are entered by the great Silieruin highway aliout 
Tomsk® and extend faither in a .soiith-wcsteily direction, iriiiging 
the Altai Mountains, are the. true ahode.s of Hiis.siQn coloiiizeis ; 
they are fertile for the most jiart, althougli someiimes diy, and aie 
rajiidly being covered with Russian villages About Kuiisk in 
Eastern Siberia they penetrate, in the form of a broad gull south- 
eastwards as far as Irkutsk. Tliose on the upper Le,iia, having a 
somewhat greater altitude and being situated in liigher latitudes, 
aie almost wholly iiiihtted for agiiciiltiire. The north-western 
border of these elevated ]>lains cimnot >et he deteimiiied with 
exactitude. In the region between Viliiisk (on the, A’lhii) and 
Yeniseisk a hioad licit ol alpine t raids, reaching their gieatest ele- 
Vcitiou ill tho northern Ycmscisk Onga (hclweiui the rjijiei and the 
Bod k amen nay a Tnngu/ka)aiid continued to the, soutli-wcst in lower 
upheavals, sejianites the elevated jilaiiis fioin the lowlands which 
extend tow'ards the Arctic Ocean. In AVest ein Siberia these Ingh 
plains seem to occupy a nanower aica towaids Larnaiit und Seini- 
palatinsk, and it is ilifiicult to suy wheilicr they aic separated by 
an abrupt slope from the AlMl-(A^^plan depression. 

Further to the niuth-wc.st, ]»c)oiid these high ]»lains, W’c find a Northern 
hioad belt of lowlands extending as far as the Uial Mountains lowlauda 
and the Arctic Ocean, 'fins vast tract, wliii h is now only a feu' 
ilozen feet above the sea, and most prohahl} was covered hv the sea 
dining the Bost-Bliocenc jicriod, .sfretihes Imm the, Aial-Uastuan 
depression totlic lowlands of the 'J'obol, Jitisli, and Oh, and thence 
tow'ard.s the lower jiaits of the A’^cnisci and tlio Lena. Only a lew 
separate nioniitam langcs, lik« the Byiianga on the Taiiuvi jicnin- 
.siila, the Syveiiua Mountaiii.s, the Veikho^aiisk and the Khai.i- 
iitakh langes, diversify tlic luoiiotonous siiil.icc of tliese li>wl.ind.s, 
v\hic,h uic covered with a thick sheet of lil.n k eaith iii the south 
and a.saiiiue the eharailer oi haiieii luiidias in the lujitli (.see 
TonoLSK and A’kmskisk). 

The .south eastern .slope of tlie gicat plate.m of Asia cannot ]iro- South - 
pcrly he leekoned to Sinena, although of the piovince of eastern 

Aiiinr and tlic Maiitinio Froviine aie situated on it , the\ li.ive ‘.lope of 
ijuite a diflcreiit charactci, I'limate, and vcget.ition, and ought plateau, 
juoperly to he rei k on cd to the M.nichuiiaii legion. As alie.idy 
saiii, w« have to the east id the A.dilonovoi hoidei lidgi the lower 
teirace of the higli phitcau, leaf lung about 2<M)0 to 25H0 f<’ct in 
Tmiishaikalna .and extending f.iitliei to tlie south-west thiongh the 
Gobi to East Turkestan. Tlie souih-e.islein edge of this lowei 
leriacc is tnngcd by a massive lioidei-i nlge the Ivliingm -wlnMi 
lunsiii a noith-casteily dneition fioni the Great Wall of China to 
the .sources of the Nonni iila. 'rim ti.ivcllei crossing it fiom flic 
we.st i.s hardly awsiie of its cvistcnce ; hut it lias a vciy steep slop© 
towards the cast, and fouiis a most imjioitant lioundai^ Im* 

M.iiiclniriun flora, whicli docs Tint ixicnd oviu the })lalc.iu 'I ho 
iiorthein part.s of the Ivliingan an* ijuit»* nmx})loied, the most 
northeily point tliat li.is hci’ii visited is tin* .sounes ol tin* Giiii, 
where the ])iesciit wiiter nossed it on Ins w.iv to Mirg«*h ; sird wo 
liave no direct dat.i for detiiimning wlun* il is (io‘.‘.ed bv tho 
Ainiir. But, cunsidciiiig tlie .stun tine of tin* eountiv on the left 
hank of the Amur, it appe.ii.s juobnble tlwil fhis iner iiossc.s it 
below Alhazin (lad w con 'iothiiziiia and Ku/iietsova, win re it makes 
great w'iiidirigs), and tho Ze}^ where it i.s joined by tin* tnliu, — 

® The deep orevicB fillwl up hy Late Baikal woiilil llmsappiai lohonmila 
up of two loiiglLuitinal valleys hi)ii«octefl togetlier )»y tin* jiassage betweea 
Olkhon and Hvyatoi Nos. 

0 **LuvolliiiK of Siberia,” in Izwtatm of the Biissian Geogr. voL xxL 
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the upper parts of the Zeya flowing on the plateau, while the Ud 
flows at its base ; so that, as shown elsewhere with greater detail,^ 
we must admit the Okhotsk coast-rangc to be a continuation of the 
Great Khiiigan. The Stanovoi range was drawn on old maps to 
connect the Okhotsk range with the lablonovoi ; but the journeys 
of the great Sihoriau expedition have shown that in ideality no such 
range exists,— the upner tributaries of the Gilui (tributary of the 
Amur) and those of tne Kouuin (basin of the Lena) having their 
sources in common marshes on the plateau. 

A narrow alpine region (40 to f)0 miles), consisting of a series of 
short secondary ridges parallel to the border-ridge, fring<« this 
latter on its eastern slope. Two such plications may be distinguished, 
corresponding on a smaller scale to the belt of alpine tracts fring- 
ing the jdateau on the north-west. The rosemblanco is further 
maintained by a broad belt of elevated }ilains, ranging from 1200 
to 1700 feet, which follow the eastern border of the plateau. The 
eastern Gobi, the occasionally fertile and occasionally sandy plains 
iKjtween the Nonni and the Sungaii, and the rich plains of the 
Bureya and Seliinja in the Amur province belong to this belt, 
400 miles in breadth, the surface of wliidi is diversified by the low 
hills of the Ilkhuri-uUri, the Kbutuh, and the Turan. These high 
plains are bordtred on the soiitli-east by a ])icturesnue chain of 
mountains (the Amur goigo of ubicli lias been often dcscribeil), - 
the Bureya Mountains (also Little Klnngan) It extends, with 
unaltered character, from Moukdeii and Gliirin (Kirin) to Ulliau 
Biiy in the Sea of Okhotsk (close by the Shantar Islands), its peaks 
coveroil from top to bottom with a rich forest vegiitation rising to 
a height of 4500 to 6000 feet. A lowlinni belt about 200 miles 
broad runs in the same direction from south-west to noith cnst 
along the outer border of tin* above eliain. The hiwer Amur 
occupies the northeni ])art of Ibis broad valley. These lowlands, 
covered with numberless rnarshes and lakes, seem to have emerged 
from the sea at a quite recent geological peiusl ; the rivers that 
la^sily flow over their surface are still excavating tlieir valleys. 
They are shut off from the rucific hy an alpine bolt as yrt but im- 
perfectly known, in wldcli at least two separate high chains (the 
rribrerhnyi and the 'Patar) can be distinguished, tlieir continua- 
tions piobably ajmearing in Sauiialix (</./’.), >^hile Kamchatka 
contains several chains, the orography ot which is almost quite 
unknown. 

jSaolegy. The geology of Siberia is still but ineoinjdctely known ; some 
detached regions have been e\}»lorcd, w'hile the vast in termed late 
spaces remain untcuiclied. A’iewed broavUy,^ the givat plateau with 
tne alpine tracts fringing it on the iiorl li-west and south-east is 
built up of Paheo/oie rocks. On the Vitim and Selenga ]»lateaii8 
immoiise tracts arc composed exclusively of gr.initc, greiiatitc, and 
syenite, with subordinate layers of giu Isscs, w’hich veiy often arc 
mere modifications, moio oi less stratified, of the graiHt».> and 
syenites In soint' of the ndgo.s that run o\er the surface of the 
plateau we find a variid}' of memniorphic slates, with .subordinate 
layers of crystalline linu>siones. Extensive beds of lava occur iu 
some j»arls of the plateau, and in the vallc}sof the jivei.s layers 
of Tertiary saiuls w'ith pt*tnticd wood {Ctipicmmnjrylmn alfuticivin). 
The plati'aus of the Vitim jind (he Selenga arc covered wdth erratic 
boulders brought fiom groat disfances ami show unmistakahlo 
traces of glacmtioii ; and immense lakes - small in comparison w'll h 
their formci size -and extensive marshes cover large ureas. Besides 
older melamorphic slates and granites, Silurian and most piobiildy 
Devonian rocks aie widely sjnciul on the lower plateau and in the 
low chains of mountains wlindi rise above its surface. Silver, lead, 
gold, and iron are found in tb(‘.se mountains, as also precious stone.s. 
Jurassic deposits, yielding nuiiiy specie's of fossil insects ami jdttuts, 
occupy several largo depressions. They lire all of frcsb-w'atcr oiigin 
and were deposited in gicat lakes. Like the Jurassic beds of China 
and Till kestan, they contain hiyeis of coal. The alpine trait.s in 
the north-west tif the plateau are built U|» of granites, syenites, 
gnoissi's, and ebiefly of metamorphic slate.s, the ag€< of which cannot 
yet be prt'ciscly ascertained (Laiirontian, and possibly also Siliinan, 
or even Devonian). Talc schists, and cs}K'cial]y clay slates, both 
intersected with veins of (piart/, have also a very great development 
horc. The alluvial and glacial deposits of llm "valleys eontuin a 
rich |)er(;cnt.age of g«dd, derived fioiri the trituration of the clay 
slates and theb* quartz veins Conglomerates, belonging ])iobably 
to the Tertiary period, fill several valleys, llinnistakablu trai'es 
of glaciers have been found in West and )Ca.st Sayan, us also in the 
Olmcma and Vitim regions. In the Altai the mountains are built 
up of gramt«.s, sycnit(i.s, and dioiites covered wdth Tiietamorpbic 
Hiatos belonging to tlic Laurentian, Silurian, Devonian, and Car- 
bonircrous periods. The Jurassic strata on the outskirts arc all 
fresh-water deposits and contain coal, as in Eastern Siberia and 
China. The Ala-tau are of more modern origin, containing ex- 
tensive Jura.ssic lieds, no longer deposited in de)>ressions,but entering 
into the structure of the bills. The elevated plains of Western 
ami Easteni Siberia have a more varied structure. On the lAJna 

1 “ Orographical Sketch of East Siberia,*' ut mtpra. 

3 For furtiier detaila, see the descriptions of the different provinces of 
fiilwxia. 


and the Yenisei we find Silurian, Devonian, Carboniferous, and 
Triassic inariiie deposits, covered here and there with fresh-water 
Jurassic. Immense tracts on the unj»cr Lena are covered with 
horizontal sheets of red sandstone, the age ol which is not yet 
determined, but seems to be Devonian ; while in the goverament of 
Irkutsk large areas are covered with Jurassic coal-nearing sand-* 
stones. The same structure is found ou the outskirts of the Altai,, 
the Oarboniferoius and older slates having depressions covered with 
horizontal strata of Jurassic coaMicaring sandsionvs. The hilly 
tmeta which rise amidst the Eastern Siberian plains on the Angara 
and Yenisei consist also of granites, sjjenites, and diorites covered 
with Palaiozoie rocks up to tlio Carboniferous, while Jurassic strata 
are found in the Viliii Mountains. The broad lowlands of Western 
Siberia are covered throughout with Post-Plioeone deposits which 
conceal the older rocks, — shells from this period having been found 
as far south as Omsk (55“ N. lat). The lowlands and plains of 
Kiislern Siberia exliibit a greater variety of structure, — Cai'bon- 
iferous, 'J'riasaic, marine Jurassic, and Chalk depo.sits being met 
with both in the deeper ravines and in the few ridges which appear 
Ih'VoikI 60“ N. lat. Extensive layers of frosh-walor Tertiary have 
bi'cn found in depre.ssions of the plateau, in some valleys of the 
aljiine region, and in tlm plains and Jow'loiids. 

There has been much di.scussion as to the extent of the glaciers Glacia* 
in Sibf 3 riu during the Glacial jicriod, -tlio want of polished andtion. 
seratclied siiriacca like those of Scandinavia having been urged as 
iiroof that they cannot hav’^e been considerable. It must iievertlie- 
less be lield that the high jdateau W'as at one time covered with a 
vast ice-sheet, and that in the alpine regions of the Altai, Sayan, 

Olekma, and Aldan glaciers liad a much greater cxteu.siou than at 
pieacnt, descending in the valleys to at least a level of 2000 feet 
above the sen, and covc.ring the subordinate sw'clliiigs between the 
monnUiiii ranges. Tliiek layers of Post-Glacial dcptjsits, indicating 
a climate somc\ahat more genial tlian the present, and containing 
niimbei less remains of extinct mammals, arc extensively sj»read both 
111 valleys throughout the lowdands and on the islands ot the Arctic 
Ocean ; while iu the tundras of tlic north w’cll )ne.sorvcd carcases of 
the inummoth and rhinoceros are occasionally found in tin* frozen soil. 

Traces of Pahcolithic man have not as yet l«‘cn met with in 
‘Ilberia ; but relics of tlif ^’colitliic period are exceedingly numernus. 

One may almost say that tliey have heen fiuiml wlicrev'er they 
were lookeil for, especially on Iho hunks of the rminbcrless lakes* 
with wliich Siberia was dotted during the Lacustrine period (sco* 
below*). 

Volcanic formations, so far as is known, ajipcar ebiefly along the Vol- 
north-wcHterii liovdcr-ridge of t he great plateau. Eject ions of basal tie canoesfc 
lava have been found on the soiiUiein slopi* of this ridge, extend- 
ing over wddc areas on the plateau itself, on a stretch of more than 
fino mile.s,“ namely, in East Sayan about Lake Kossogol and iu 
the valley of Tunka (river Irkut), iu the vicinitv of Selcnghinsk, 
and widely si>iead on tlie Vitim idatean (rivers Vitim and Tsipa). 

Extensive luyeis of trap cover more tliari 1200 miles along the 
Tuiigiizka ; they amwar also in the Noiil Mountains on tin* Yenisei, 
whence they extend towards the Arctic Ocean. Ba-saltn* lavas arc also 
reported to have been tbninl in tlie Aldan icgioii. On the Paeitic 
slope extinct volcanoes (mi'iitioiicd iu Ghiiieso annals) have been 
found in the Ilkhuii-alin Hills to the east of Mergeh. 

The nuneraJ wealth of Siberia is considerable. Gold-dust is found Mitierals. 
in almost nil the alpine regions fringing the great phiti'au, where 
clay slate.s, talc slates, and dioritic slates, intenscctcd by quartz veins, 
niakc up the bulk of (be mountains. The chief gold-mining regions 
in these tracts arc the Altai, the upper (or Kijne-Udin.sk) and the 
low*er (or Yeniseisk) faif/a,v, and the OJekriia region. Gold is found 
on tlio high jdatcaii in the basin of the upper Vitim, on tlie lower 
jdateau iu the Nertehiiisk district, and on the upper tributaries of 
llie Amur (espei'ially the Oldoi) and the Zeya, in the north-east con- 
tiimalion of the Nerteliinsk Mountains. H has been discovered 
also in the Bureya range, and in its north-east continuation in the 
Amgiih region. Auriferous .sands, but not veiy i ich, liave been dia- 
eovered in the f«*eder.s of Lake Khaiigka and the Suit'uu river, as 
also on the smaller Islands of the Gulf of Peter ths Gicat. Silver 
and lead ores are found in the Altai and the Nm tchinsk Moimtaiis, 
as well as eoppi*r, ciniuihar, and tin. Iron-ores are known at se^ral 
places on the outskirts of the alpine tracts (as about Irkutsk), as 
w*tll as in the Seh'nghinsk region and in the Altai. The chief iron- 
works of the Urals are situated on the Siberian slope (see Ukal). • 

Coal occurs in many Jurassic fresh-water busiiiH,-— namely, on the* 
outskirts of the Altai, in south Y^ciiiseisk, alxmt Irkutsk, in the* 
Nortchinsk di.strict, at many places in tlic Maritime Province, and 
on tile island of Saghalin. Beds of excellent grajdiite have been 
found in the Kitoi Alps (Mount Alibert) and in tlie Turukhansk 
district. Rock-salt occurs in thinner deposits at several placM on 
the Lena and iu Transbaikalia, and salt-springs are numero^, — 
tho.se of Ust-kut on the Lena and of Usolie near Irkutsk being the 
chief. A largo mimber of lakes, e8])ecially in Transbaikalia and 
Lastly, fillm the Altai region, as well as from 
the K ortchiusk Mountains, precious stiflies, such as jasper, malachitei 
beryl, dark quartz, and the like, are exported. The Ekaterinbui^ 
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stono-poliabing works in the Urals and those of Kolyvafi in the 
Altai are well known. 

The orography sketched above explains the great development 
of the river-systemB of Siberia and the uniformitv of their course. 
Tl)e three chief rivers— the Ob, the Yenisei, and the I^ena— take 
•their rise on the high plateau or in the alpine regions fringing it, 
and, after descending from tlie plateau and piercing the alpine I 
regions, How for a few thousands of miles over the high plains I 
And lowlauds before they reach tlie Arctic Ocean. The three 
smaller rivers of north-eastern Sil>eria-“the Yana, Indighirka, and 
Kolyma— have the same general cliaraeter, their courses being, 
however, much shorter, as in these latitudes the plateau approaches 
tJio Arctic Ocean. The Amur, the upper tributaries of which rise 
Til the eastern border-ridge of^ the high plateau, is similar. The 
Shilka and Uio Arguh, which form it, flow first towards the north- 
<jaat, though the bendings of the lower terrace of the great jdateau ; 
ft‘om this the Amur descsends, traversing the Great KJiirigati and 
flowing down the terraces of the eastern slope toNvards the Pacihe. 
A noteworthy feature of the principal Siberian rivers is that each 
- is ibnned by the junction of a pair of great rivers. Examples arc 
tlie Ob ami the Irtisli, the Yenisei and the Angara (itself a double 
river formed by the Angara and the Lower Tunguzka), the Lena 
and the Vitim, the Argufi and the Shilka, uniting to form the Amur, 
which in its turn receives a tributary as large as itself, —the Sungari. 
Owing to this twofold composition and to the circuiustanco that, 
the alpine regions once crossed, their course lies over the high plains 
and lowdauds and crosses the few ridges which rise above the plains 
(as, I'or example, the Yenisei brdow Yeniseisk), instead of following 
the valleys between them, the rivers of Siberia ofler iiiimoiisc advan- 
tages ior inland navigation, not only in the line of their main direc- 
i- tiou from north to south but also across it, from west to cast. 
It is this cinuiinstJiiice that has facilitated the Kipi<l invasion (if 
Siberia by Hussiaii Cossacks and hunters : they followed tlie courses 
of the double rivei*s iii their advance towards the east, and discovered 
short portages which permitted them to transfer tlicir boats from 
the system of the Ob to that of the Yeiiisr'i, and fniin the latter to 
that of the Lena, a tributary of whicle - the Aldan— brought them 
close to the Sea of Okhotsk. At the present day steamers ])ly from 
Tyumefl, at the foot of the Urals, to Semipalutuisk on the border of 
the Kirghiz steppe and to Tomsk in the very heart of Siberia. And 
the time is not far distant wlicn the Ob and the Yeuisci, both tra- 
versing the high plains on nearly the sanu! level an<l st'parated only 
by low hills, will be conm‘cU*d by a canal, thus jievinittiiig steamers 
to reach Krasnoyarsk and Irkutsk. As the pojmlation lieeomes 
denser no difticulty shouhl be found in coiiiicctiug some of the 
navigsblo tributaries of the Yenisei with one of those of the Lena, 
for tlicy flow' within a short distance from one another on the high 
plain, and (’ossack boats have already been transported from the 
Veiiisei to the Lena. An uiiinteiTUpted w'ater comiiinnKMilion will 
then have been established from Tyume?i to Yakutsk, Aldaiisk, and 
the gold-mines of the Vitim. Ow'ing to the great plateau scfiaiating 
the iiena from the Amur, no easy water communication can be estab- 
lished between tlie latter and other Sibeiiuii rivers. The tributaries 
of the Amur (the , Shilka W’ith its atfluent tlic Ingoda) become navi- 
gable only on the lower ten ace of the plateau. Put the trench of 
the Uda to the east of l^ako Baikal oflers an ea.sy access for a railway 
np to and across the high jdatcau ; and at the very foot of it.s eastern 
border-ndge lie I’ehita, whence boats arc floated dowm (in spring) 
to the Pacific, and Nertchiii.sk, Avhc-iice steamers may ]»ly to the 
mouth of the Amur, as also u]) the Sungari to Gliirin ami up the 
Usnri to Lake Kharigka. Unfortuuatel}' all the rivers arc frozen 
for many months every year. Even in lower latitudes (52“ to 55“ 
N.) they are iec-bouml from the beginning of November to the 
bogiuniag of May^ ; while in 65" N. lat. they are ojk'Ii only for 00 
to 120 days, and only for 100 days (the Yenisei) or even Todays 
(the Lena) in 70" N. lat. During the cold winter the smaller 
tributaries freeze to the bottom, and about 1st January Lake Baikal 
becomes covered w'ilh a solid crust of ice capable of bearing files of 
loaded sledges. 

ler- ^ The chief rivers of Siberia are the following, (1 ) The (Hi (Obi) 
of is fmiued by the confluonce of the Biya and the Katufi (400 miles), 

I. botn of which rise in the Altai Mountains ; it flows north-w'est ami 
north for 2120 miles, past Barnaul, fl'oiusk, and Niiryni, and enters 
the great Ob Bay of the Arctic Ocean. Its tributary (2) the Irtisli, 

^ whicn joins it in 60" N. lat., has an even greater length (2520 miles). 
It rises in the high plateau, under the name of Black Irti.sh (500 
miles) ; then, dosceiuling from the liigh lands, it entcra Lake Zaisan, 
whence it flows north and north-west, past Somi])alatiiisk, Omsk, 
and Tobolsk, to join the Ob. It receivo.s a great number of tribu- 
taries, the chief being the Tobol, tlio Isliim, and the Tara. Tyuineh 
on the last-named will soon be connected by rail with Perm on llie 
Kami, and is already the head of a great line of w'ator communica- 
tion ; navigation is also open to Lake Zaisan and for a considerable 
distance up the Black Irtisli. The chief tributaries of the Ob are the 

1 The liSns at Verkholensk is navlgalSe for 170 days, at Yakutsk fRT 16S 
days ; tlie Yenisei at KrasnoyarsiC for 180 days ; see Jxvutia of the Eastern 
fliDerian Geographical Society, voU xii. tq» 


Anui (160 miles), Tclmrysh (230), Tom (460), Tchulym (600), Ket 
(240), and'S^sva (200), — all for the most part navigable. (S)The 
Yenisei rises on tlie high plateau in north-western Mongolia, w'hers 
it is formed by the confluence of tw'o great rivera — the Bhishkit and 
the Bei-khem— and has the name of Ulu-khem. After descending 
the high plateau on the (.'hinose frontier, it flows north and enters 
the Arctic Ocean in a deep bay situated close by that of the Ob. 
The area of its basin is estimated at 1,380,000 s<|uarc miles. It 
receives (4) the Upper Tunguzka or Angara (1100 miles), which 
itself lias a basin of 276,000 square miles, (5) the Podkanieiinaya 
Tunguzka, and (6) the Lower TuiiLmzka. The Angara, whose tribu- 
taries on the left (Irkut, Clka, and Uda) are each large rivers, flows 
from Lake Baikal (40 miles above Iikutsk) and, describing a huge 
bend to the north-east, joins the Yenisei a little above Yeniseisk. 
(7) The Selenga, whicb enters Lake liaikal fiom ilie ca.st, might bo 
considered as the real 8onri;e of the Angaia. It is a vcr> large river 
and rises on the bigli Mongolian pl.ileaii, enteiing Bibcna about 
Kiachtn. Its length may be estimated at more than 600 miles; 
it receives (8) the Uri (outflow of I^ake Kossogol), (0) the Oiklion, 
(10) the Tchikoi (300 miles), (11) llie Khilok (300), (12) the Uda 
(130), and (13) the Djida (200). Lake Baikal has two other con- 
siderable feeders— the Bargiizm and the Upper Angara. (14) The 
Lena is also an immense liver, having an estimated length of not 
less than 3000 miles. It rises in the Bsikal Mountains, some scoies 
of iiiiles from the lake, and flows north and east jiast Kirensk, Olck- 
niinsk, and Yakutsk. Thence it turns to the nort)i-w est and enters 
the Arctic Oeean, forming a wide delta. It receives several large 
tnlmtaiic.s* (15) the Vitim, which has a gicatei length ( iliout 1400 
miles) than the Lena above the }>oint of junction, (Ifijthc Olekma 
(about 800), (17) the Aldan (about. 1300) — which receives m its tuni 
(18) the Utebiir (350), (19) the iMa\a, and (20) the Amga- and (21) 
the Vilui (about 1300). (22) The Taz (about 750), (23) the Kha- 

tanga (400), (24) the Anabara (670), and (25) the Oleiiek (1200), 
which enter the Arctic Ocean to tin* west of the Lena, and (26) 
the Yana (1000), (27) the Indighuka (950), and (28) the Kolyma 
(lOOO) to the east of it an* also considerable rivers, but small in 
comparison with the former. (29) The Anadyr enters the, gulf of 
the same name in tlie S»*a of Behring. (30) The Okhota (270) 
and (31) the Ud (350) are iclalively stn.dl streams flowing into 
the Sea ot Okhotsk. Of the liveis lowing to the Pacific the chief 
is (32) the Amur, which is navigable lor nioie tlian 2400 miles 
fiom its entrance into the Tnitai Strait (between the inaiiiland 
and the island of Sagbiilin) to Sryetensk on the Shilka, — boats 
being fioated from Tcbita on the Ingoda. It bears the name Amur 
after the lonfluciicc of (33) the Shilka and (34) the Aigufi {sec 
Tn XNSUAIKAIJA) at Ust-Stryclka, and from lliis point flows cast 
and south-east until its junction w'lth its great tiibiitary the 
Sungari; thence it flows noitli-cast ami north, and finally (for 
some 50 miles) c‘ast, belore ( iitcnng the Pucific. Its length, tiiking 
the Onon for its wmri*c, is about 2700 miles, and its basin is at 
least 785,000 square miles in area, but has diminisbcd icccntly, 
— the waters of the Dalai -nor no longer renebing the Argun. 
It receives u great many large tnbiilaues, — (35) the Zeya, wliose 
atfluent (36) the Selimja is itself a considciabh* rivci, (37) tho 
Bureya, (38) the Kur, (39) the Gorin, and (40) the Ini from 
the left ; W’hile fiom the right it n*ccive.s (41) the Sungari and (42) 
the Usnri, whose aflluout, the navigable Sungiitilia, biiugs tho 
Amur into steam communication with Lake Khaiigk.i. The rivers 
flowing into the Sea of Jajian aie mostly short, only (43) the Suifun 
being worthy of particular mention. 

Numberless laacs occur in both Ka stern and AVesicrii Siberia. 
There arc wide areas in the ])lains of Western Sibci iu, or on the high 
])latcau of Eastern Sibcnu, where the eounliy may be said to be still 
])assiiiglliiough the Lacuslnne jieiiod ; but the total .area now' under 
water beans but a trifling jiroportion to the immen.se c\lcnt wiiieb 
the lakes had even at a very n'coiit period, when Neolithic man 
already iuluibitcd Siberia. All tlie valleys and depressions bear 
traces of iinmenso Post- Pliocene lakes. Even witlnri historical 
times and during the lUtli eenlurv the desicrjdion of lakes Juis gone 
on at a very rajml rate.-* Tho cliicf hike is Lake Baikal, nioic than 
4U(> miles long, fiom 20 to 53 broad, and 12,430 sipiare miles in area. 
Its surface is J5G0 fi*ot above sca-lcvel, and it reaches in its south 
w'cst part a maximum dejilli of 751 falboms Anotin r great lake. 
Lake Kossogol, on the Mongolian fioiilier, is 120 niile.s long and 
50 1)1 oad, 5000 feet a))oic the sea. The laigc I.:ike of Oion on tho 
Vitim has not yet Is'en visited by geographi'is. \ a.st numbers of 
small lakes stud the, Vitim and u])per S< Iciiga platcaiH , the lower 
\alley of tho latter river contains the Goo.se LAc (Giisinoye). In 
the basin of the Anmi aie Lake Miangka (1692 sqnaic miles), con- 
nected W’ith the Usuri ; Lakes Kada and Kizi, by which the lower 
Amur once flow’cd to llie Pacific ; and vei y manv sniallci ones on 
the left bank of the low'cr Amui. Nunicious lakes and e.vtensive 
marshes cover the low plains of Western Siberia ; t lie Baiaba steppe 
is dotted with lakes and ponds, — Lake Tcliany (130() sipiare miles) 
and the iiiuuiiicrablo smaller lakes that bu rroinnl itKdng b u t trifling 

3 bee Yadrmtseff, in Izveatia of tU Ku.ssian Geogr. Sue., fsss, No. 1 
(with maps). 
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remainfi of former lacustrine basins ; while at the junction of the 
Irtish and Ob impassable marshes extend for many thousands of 
Hqiiare miles. Several alpine lakes, of which the picturesque Telet- 
skoye may be specially mentioned, fill u^) the depressions of the 
valleys of the Altai. 

The coast-line of Siberia is very extensive both on the Arctic 
Ocean ami on the Pacific. The former ocean is ice-liouiid for at 
least ten months out of twelve ; and, though navigation along its 
.shores has been proved by Nordeiiskjohl to he possible, it is ex- 
ceedingly doubtful whether it can ever become a c*ommercial route 
of any importance. The coast-line has few indcntalions, the chief 
being the double bay of the Ob and the Tax, .separated from the 
Sea of Kara by an eloiigjited peninsula (Sainuyede), and from the 
hay of the Yenisei by another. The iinnmnse peninsula of Taimyr 
' a barren tundra iiitei-Hected by the wild Hyrranga llills-^piojects 
in Caj>e Tcheluskiii as far north as 77’' 46' N. lat. The bay of the 
Yana, cast of the delta of the Ticna, is a wide imlentatioii slicltcrtHl 
on the north by the islands of New Siberia. The bays of the 
Kolyma, the Tehaiiii, and Koluteliiii are of little importance. The 
group of foui larger and several smaller islamls called New Sibeihi, 
situated off the month of the Yana, are occasionally visited by a few 
hunters, as is also llm small groiij) of the Rcai-s' Islands ojipoaitc the 
mouth of the Kolyma Kelbstt's or Wranged’s Land is still quite 
unknown. The Strait of Hehring at tlic north-east extremity of 
Siberia and the Sea of Behring Is* tween the land of the Tchuktebis 
and Alaska, with its great liulf of Anadyr, are ofleii visited by 
Hcal-bunters, and the (lotnmander Islands off Kaiiiebatka are valu- 
able stations lor tins pursuit 'Plie Sea of Okhotsk, separated irom 
the Pacific by the Kurile Arebiprdago and from fin* Sea of .Tapan 
by the islands of Sagbaliii and Yesso, is iioiorious as one of the 
W'orst seas of the world, owing to its dense logs and its masses of 
floating ice. TbeSliantar Islands in tlie bay ot the Ud are M'oitby 
of notice only for their geological interest. 'Phe douhle luy of 
Ghijiga and IVnjinsk, as \\eU as that of Taiii, would be useful as 
liariiours were tliey not frozen seven oi eight months every year 
and eovcrnd with dense fogs in sumnu'i. 'Phe northern part of 
the Sea of .lapan, wbi<’b borders the shores of the IJsuri region, 1ms, 
btisidf'M the smaller Bays of Olga and Vladimir, the beautiful Gulf 
of Peter the Great, on which stands Vladivostok, the chief Russian 
naval station on the Pacific (see Mauitimk Provinm’K). Okhotsk 
and Ayaii on the Sea of Okhotsk, Petropavlovsk on the ca.st sliore 
of Kaiiiebatka, Nikolaievsk, Konstantinovsk, and Vladivostok on 
the 8ea of Japan, and Dui and Koisakovo on S\ghali\ (^w.) ai*e 
the only jioits <il Siberia 

Although Siberia i^ miarly all included between fJP and 72" N. 
hit.,* its climate is extremely severe, even in its soutluTii parts 
This severity arises chiefly from the onigraplncal sti art urc : the 
vast plateau of Central Asia ju'events the inodeniling infiucnee of 
the sea from being felt. The exteiisivo lowdands whudi cover moie 
than one-half ot its aica, as well as the elevated plains, lie exposctl 
to the iiifluenee of the Arctic Ocean. 'Pho warm soiitli-W'cst winds 
liavo to cross the elevated ])lateau of Pe-rsia before Teaching the 
Aral-Casjdan depr,ession, and there they di'posit neaily all their 
moisture. And, if a <'iiiTeiit of warmer air tlow’s from the west ovei 
Si lieria (several data, such as meteorological ohsei vatioiis on Mount 
Alibert and at the Vo/iiescnsk mine in the Olckma region remh*r 
its oxistenee most i»iohahle in Eastern Siberia), it only makes 
its infiucnee felt in the higher parts of tlie hilly tra<*ts, by raising 
the lino of perpetual .snow in Eastern Siberia t<» the unusual 
height of 70,000 foot,” and by elevating by a few dcgiees the teiii- 
]M>rature of places situated in the al]:une regions above the 3000 or 
4000 feet level. Tlie air, after h(‘ing refrigerated on the plateaus 
during the winter, drifts, owing to its great <'r density, down upon 
the lowlands; lienee in the region ol the lower Lena we find an 
exee,e,dingly low temperature throughout the wintei, and at Ver- 
khoyansk, in 67" N. lat , the pole of eohl of the eustein hemi- 
sphere.^ Nevertlndess Siberia enjoys a warm summer ; owing to the 
dryness of the elimitie, the unelonded sun fully w'anns the earth 
during the long summer days in lho.se high latitudes, and gives a 
short (icriod of warm and even hot days in the immeiiiate neigli- 
hourhood of the pole of eidd. The Siberian wintci may be said to 
last from the end of October until March, and it is exceedingly 
severe. As early ns November mercury freezes iii the latitmie of 
Irkutsk (r>l®to 62“ N. lat.), while in Decemlw, January, and even 
February it remains frozen for weeks together in sontli Siberia. 
Frosts of -13* to - IS” Fahr. arc not uneommon at Krasnoyarsk, 
Irkutsk, and Nertchiiisk ; even in the w’armer southern regions of 

^ Only the narrow fringe of tlie iuiiUras cxtcints lieyond 70" N. lat. 

^ Although naiiig to lieightti ranging from 6000 to 10,000 feet, the moantain 
ftraks of Kfutom Siberia do not reacli the Hiiow-line, which is found only on ibe 
Miiiikii-Sardyk in East Sayan, alN>vo 10,000 feet. Patelies of ]H'r]ietual snow 
occur ill Kastem Siberia only on the tnountainn of the far north. On the Altai 
Mountains the snow-line is about 7000 feet. 

3 The average temperature of winter (Dwemlier to February) at Yakutsk 
i«t -40**2 Fahr., at Verkhoyansk -ft3‘’l. At tlic polar meteorological station 
of Hagostyr, in the delta of the licna (78* 28' N. lat.X the following average 
temperatures were observed in 1882 and 1888— .lanuary -34**3 Fahr. (February 
- 43"*6), July 40**8, year 2* 1. The lowest average temperature of a day is - «1*’0 
loUr. 


Western Siberia and of the Amur the average winter tempmtuie is 
respectively 2“-4 Fahr. and - 10“*2 ; while at Yakutsk and Verkho- 
yansk the thermometer occasionally falls as low as -■ 75 and - 86* 
Fahr. Trees, as observed bv Middendorlf, become frozen to their 
very heai*t, and the axe, whicn becomes as Imgile as glass, can hardly 
make any impression upon them. Rivers are frozen to the bottom, 
and water flowing over the ice adds new layers. The soil freezes 
many feet deep over immense areas even in southern Siberia. The 
atmosphere bceoines laden w'ith frozen vapoiii’s. Man, however, 
suc'cessfully resists lilieso rigours, provided lie ado])ts tlie ouatoniary 
costume of Siberia (tw'o dresses ot fur, the ujiper of which has the 
hair turned outside), and this all the more as the hardest frosts occur 
only when an absolute stillness o! the air ]>revails. More^ dreaded 
than the frosts are the terrible burav^ or snow-storms, which oceuf 
in oarlv spring ond destroy tliousands of horses and cattle that 
have beiiii grazing in the steppes throughout the w’iiiter. Although 
there are very heavy falls of snowr in the alpine tracts— 'e.specially 
about Lake Baikal- on the other side, in the steppe legions of the 
Altai and Transbaikalia and in the neighbourhood of Krasnoyarsk, 
the amount of snow is so small that travellers use wheeled vehicles, 
and cattle can find food in the stiqqie. Spring sets in with ro- 
inaikahle rapidity and charm at the end of April ; hut in the 
second half of May come the. “ icy saints’ days," so blighting that 
It IS im])ossil)lft to cultivate the. apjde or pear. After this short 
period of frost and snow summer comes in its full beauty ; the 
ilays are very hot, and, although they are always followed by cold 
nights, vegetation advances at an astonishing rate. (Wii sown 
about Yakutsk in the end of May is npe in the end of August. 
Still, at many places niglit tiost.s set in as early as the second half 
of July, 'riiey hecoine quite common m August and September. 
Nevertheless September is much warmer than May, and October 
than April, even in the most continental jiartji of xSiheria. By 
the end of Oidohcr the rivers begin to freeze, and in the fir.st days 
of November they are. all frozen ; even the Amur becomes a high- 
w:iy for sledge.s," while the Baikal i.s usindly frozen before tlie 
middle of January. The isoth(‘rms are exceedingly inti-rcstiiig. 
That of 32” Kuhi. crosses Western x^iberia in its middle parts and. 
Kihstem Siheriii in its southern parts, running through Bogoslovsk, 
'Poholsk, a little above Omsk and Tomsk, close, by Irkutsk, T<*liita, 
Nerteliinsk, Blagovveschensk, and Konst an tinovsk, 'riie isotherms 
of July run as lollows. That of 68“ Fahr., ivhieh in Europe passes 
through Cracow and Kaluga, here traverses Omsk, Krasnoyarsk, 
and Irkutsk, wlicnee it turii.s north to Yakutsk, and then south 
again to Vladivostok Even the mouths ol the Oh, Yenisei, Lena, 
and Kolyma in 70“ N. lat. have in July an average temiierature of 
40’ to r>6“. Quite contraiy is the course of the January isothenns. 
That of 14“ Fahr., wliich pas.ses in Europe througli Ule&borg, 
only touches the southein ]Kirt of Western Siberia in the Altai 
Mountains. That of -4® Fahr., whicli cros.se8 Nova /emhla in 
Euro|M*, passes till ough Tobolsk, Tomsk, Krasnoyai*hk, and Irkutsk, 
and toiielics 45® N. lat. at Urga, turning north in the Amur 
region and reaching the 1‘aeifie at Nikolaievsk. The isotherm of 
-22” Fahr., which tomdies the north point of Nova Zomhln, 
pa.ssos in xSiberia Ihiough Tunikhaiisk ami deseeiids as low as 65“ 
N. lat. ill Tiaiishaikalia, whence it turns north to the Arctic Oeeiiii. 
The following figures will give a more complett* idea of the 
climate : — 
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The flora of Siberia present.s very great local varieties, not pnlv 
on account of the diversity of phy.sical characteristics througli this 
wide territory, hut also in consequence of the intrusion of new 
specif in variou.- jirojiortions from the neiglihouriiig trnctSi as 
wddety different as the arctic Ifttoral. the dry step|»es of Central 
Asia, and the wet monsoon regions of^lie Pacific littoral. A com- 
plete description of the flora of Siberia would have to treat of (1) 
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the bigh plateau ; (2) the alpiue tracts the Altai and (b) 
Kast Sayan, with a sub-region to the east of Lake Baikal ; (3) the 
steppe regions of Western Siberia; (4) the Ishim and Baraba 
plains of tlio same ; (5) the high plains of Eastern Siberia, with the 
sub-TOgion (6) of Minusinsk ; (7) the Daurian flora of the lower 
^terrace of the plateau in Transbaikalia ; (8) the Amur ; (9) tlio 
Usuri and Pacino littoral region ; (10) the arctic tundras, which, as 
shown by the “ Vega *’ expedition, may bo subdivided into those 
(a) west of Yenisei and (6) east of the same to Behring Strait ; and 
(11) Kamchatka. Each of these has distinct features; nevcrlhe- 
less, if the basin of the Amur and Kamchatka be set aside, all have 
so mucii in common that the Siberian flora” may be spoken of as 
a whole. Siberia is situated for the most x>art in the gi'eat domain 
'^MiicU Orisebaoh describes as the ** forest region of the Eastern 
continent.” ^ The northern limit of this region must, however, bo 
drawn nearer to the Arctic OdiNiu. Only a narrow strip, 60 to 200 
miles wiclft (becoming broader in the Taimyr and Samoyedc ponin- 
.sulas), is Totally devoid of tree vegetation. The last trees, it is true, 
which struggle for existence on the edge of the tundias are crippleil 
dwarfs and almost without bmnclitw ; a few buds each summer are 
the only evidence that life has not left their fiozeii stems ; and 
trees a hundred years old are only a few feet long and a few inches 
thick, concealed amidst lichens.^ Some 200 species of flow<*riiig 
]dant8 arc still found in the tundra region,— the frozen ground and 
the want of humus militating more against them than the want of 
w'armth.® From this nortlierii limit to the Aral-Cas]iian and Mon- 
golian steppes wo have all over Siberia the forest region, w'here, 
however, forests are very unequally distributed, covering from 50 to 
99 jrer cent, of the areas of the separate districts. In tlie hill tracts 
and the marshy depression of the Ob tliey are unbroken, excei>t by 
the bald summits of the loftier mountains {golhy); tliey have tlie 
aspect of agreeable bosquets in the Baraba ; and they are thinly 
scattered through the south-eastern corner of Transbaikalia, whore 
the dryness of the Gobi strqipc is so much felt; while immense marshy 
plains covered with the dwarf birch take their place in the north as 
the tundras are approache<l. Over this immense area the trees arc for 
the most part the saiuo as wo are familiar w*ith in Europe. The 
lareh becomes predoininant and presents itself in two now' s]>eeies 
{Lanx sibinca and L. dahiirka). The fir appears in the SiWrian 
varieties Vieba obomia and ■ P. ayannisis. The silver fir (Abies 
stbirka^ P-uius Pichtn) and the stone-pine (1\ Cembra) arc quite 
common ; they reach the higher summits, ivliere tlie last-named 
liecomes a recumbent species ((feynbra pumita)^ while the larch and 
the silver fir also acquire a tendency to spread their side branches 
instead of rising in height. The w'illuw^ at high altitudes gi’ows 
only two inches high, but still bears a h*w leaves and fully de- 
veloped flowers. The bireh in the loftier alfdne tiai'ts and plateaus 
becoin<‘8 a shrub (Brtala nana, Ji. fnitirosa), or in Transbaikalia 
assumes a new and very elegant asjiect with a dark bark (if. dahit^ 
riea). In the deeper valleys or on the lowlands of Western Siberia 
the larches, pines, and silver fiis, mixed with binjhcs and aspens, 
reach a great size, and the streams are fringed with thickets of 
{Hiplur and willow^. 1'ho alpiue rose. {Mhododendron dahuriemn) 
flourishes in large masses on the higher mountains ; Juniper^ 
BorbiiSy the pseudo-acaeia (Cnragnna sihirica and arbor-' 
eseefiSf C, juhata in some of the liighcr tracts), various Jiosacex — 
Potcntilla frnticosa and CoUmeastnr vnlflora — the cherry -plum 
(Prunus Padus\ and many other shrubs fill up the spaces between 
the trees. Bony-yielding plants are found everywdiere, even on 
the golisy, at the upper limit of tree vegetation ; oir the lower 
grounds they are an article of diet to the hunter, and even to the 
agriculturist. The red whortleberry { ra<eciv iiim Vitis idira), the 
bog whortleberry (K uligimsum), the bilberry or cowberry (F". 
Myrtilliis\ and the arctic bramble (Hahns areticus) extend very far 
northwards; rasplierrics and red and black currants form a 
uiidergrow'th in the forests, together with the Hibes dtkiesha in 
Kastfirn Siberia. 1'bc oak, the lime, the maple, disajijtear l(» the 
east of the Urals, to reappear, however, in new varieties on the 
eastern slope of the border- ridge of the great plateau (timidly pene- 
trating west for some little (listanee up the valleys of the Amur 
an4 the Arguh).^ Tliere we have the oak (^. nwwjolica), the mujde 
(Acer ginaldf Max. ), the ash (Fraxmtis 7imnchunca\ tlie elm ( Uhnm 
on(mUi7ia\ the liazel (Corylus hnterophyUa\ and several otlier Euro- 
jiean acquaintances. Farther cast, in the Amur region, a great 
• number of new species of Europe,an tiees, and even new genera, 

I According to Englcr’s nner KntuHckdungsfU'^kichte der Pfiotiz^n- 

WfU (1879), wo stiould have in Siberia (a) the au'tic irgicm ; (h) the siib-arptic 
or conifer region,— north Siberian province; (r) the Centroi-Aaian domain,-- 
Altai and Daurian hilly regions ; and (d) the east Chinese, intruding iiitr> the 
liasin of tlie Amur. 

> Midde.ndorfl*H obnervAtiona on vegc'table am! animal life on th«' binders of 
andJn the tundras -so attractively told in vcd. n. of his SdHrtgvha Jieise- will 
longrstnain classical. 

* M. XJelhnanii (Vega Exp. Vet. Idkttagelaer) reckons their niiiiiber at 182 ; 
124 apeedfls were found by Middcndorir on the Taimyr iieiiinsula, 219 along the 
bordHTB of the forest region of Olenok, and .844 siiecies within the forest region 
of the same ; 470 epceicB wore collectedPby M. Maack in the Vilui regifBi. 

4 Nowhere, perliapa, ia the ciiangc better seen titan on crossing the Dreat 
Khinm, The change In the flora witnessed by the present writer on his way 
from tVanslMmcalia to Hergefi was really astonObing. 
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such as the cork-tree (Plullodendron omurensis), the walnut (JugUmt 
manehurica), the acacia (Maaekia amurensis)^ the graceful climber 
Mnximxiwiczia amurmsis, the Ja^ianese Trocfwstigma^ and many 
othem — all unknown to Siberia proper — make their appearance. 

The greatest uniformity nrevails on the high plufeau, where the 
larch predominates over all other species of c onifers or deciduous 
trees ; the wide and ojicn valleys- or latbcr shallow depressions — 
are covered with Belala nam and JJ. frnticosa m the norili and 
with thick gi-asst^s (poor in species) in its wmthcMU and drier parts. 
The same Siberian larch covers the aljuiie tracts fringing the ])lateau 
on the north; but the tree assumes dilfcrent eharacters in develop- 
ment and growth according to the physical features of the region ; 
and the fir, the stone-pine, the aspen, and the biieh also become 
mixed Mrith it ; in tlie narrow shclteriid valleys the forests attain their 
full development In the drier parts, oirUie slopes covered with 
sand or with a richer soil, the »S(‘otch fir (Pm ns siflrcstris) makes 
its apjHjarance. In the alpine tracts of the north the iianowness 
of the valleys (padt) and the steep stony sb)pe.s eoveri'd uitb debris, 
on which only lichens ami mosses can gn»w, make each grci'ii plot 
of grass (even if it be only of Carex) valuable to the gold-diggers 
and huiittTs. For days eonsceiitively the horse of the explorer can 
get no other food than the dwarf binb. But even in these dis- 
tricts the botanist and geogriqdier can easily distinguish between 
the of the Altai and the of ditleient parts of Eastoiu 
Siberia. The low'cr ]>lateaii exhibits, of course, new eharaet eristics. 
Its ojicii 8]iace8 are level}" prairies, on wbieli llic Daurian flora 
apjicars in its full beauty. In spiing the tiaveller crosses a sea of 
grass from wliiih the flowers of the p{e<tny, aconite, (frohus^ Cnrallia, 
Saussnreat and the like rise to a height of 4 or 5 feet. As the Gobi 
de.sert is approached the forests disappear, the ground becomes 
chiefly covered with dry (rrarninar, and Halsohucir make their 
anpcaraiicc on a gi'avelly cUy impiegmited with salt. The high 
plaiii-s of the west slope of the plateau are also covered with rich 
prairies diversified with woods. Nearly all the species of these 
prairies are common also to Europe^ f]uconics, licineroeallis, asters, 
pinks, gentians, violets, Cypripcdinm, Agudegm, Jklphunnm, ju on- 
ites, irises, and so on); but here the plants attain a luueli largei 
size, — 80 large indeed that a man standing eieet is eoneealed b> 
the gr^ses. The flora of Minusinsk— the Italy of Siberia— is well 
known ; the prairies on the Ishim and of the Baraba (see i'oMSK) 
are ailorried with the same rich vegetation, so vividly described by 
Middendorffand Fiiiseb. Faitbei north we again icacb the domain 
of forests ; but these once more present new" (diaraeterislies. They 
are the uriactns of Western Siberia, into which the huntei docs not 
ventme to penetrate far from his village, — immense tiaets covered 
with thickets of tiees clo.sely pm ked and theiefore ])Oor in aspect, 
and often rising from a treaeheions carpet of thickly woven grass 
which conceals deep niar.shes (zybunji), where even the bear him 
to tread circumspectly. Trie piairies of the middle Amur and the 
rich plains of the Selimja and Zeya, whete Russian Kaskolniks arc 
so siicce.s.sful as agricnltuiists, belong to Maiiclmna. 

The fauna of Siberia is closely akin to that of eentiiil Europe , 
and the Ural Mountains, although the habiUit o( a lew' sjieeies 
whieh warrant the naturalist lu regaiding the soutli Urals as a 
separate legion, arc not so important a boundaiy zoologieally as 
they arc Irotanieally. As iii Kiiioptaii Russia, so in SibeiKi, three 
great zones— the arctie, the boreal, and the middle — may be dis- 
tinguished ; and these, according to M. Svevci tson,*"* may be sub- 
divided into several sub-regions. Tlie an*tic ( by jiei boreal) /one has 
the same eharaetcis as the tundra zones of Euiojiean Russia. The 
lioreal (eirenniborcal) zone, wlin h eorrespomls to the lorest region 
of Russia, embraces Western Sibeii.i, with tlie eveoption of the 
Uials and the .southern stcqipes and a notable jiait ol Easlciu 
Siberia, — Transbaikalia and the hill\ tmetstothe norIb of it being 
distinguished as a sepaiato “Eastern Sibeinin ” sub-region. The 
middle zone, extending from south Russia to south Siberia, has two 
separate .sub- regions,— the Ural- Barn bn and (lie Daniinii. The zone 
of the steppes extends liom the Gaspiaii Sea tliiough (^'iilial A.sia, 
only tonehirig Western Siberia and the mughlMinrliood of the Gobi 
in IVaiisbaikalia. Finally, ihe Amur region .sh.iies the i haraetei- 
isties of the north CbineMe fauna. On the wliolc, \vc nmv say that 
the aietioand boreal faumis ol Europe extend over Sibeiia, with a 
f( w additional species in the Uial and Baiaba legioii,— ,i n umber 
of new species also apjieariiig in Eastern Sibeiia, .some spie.iuing 
along tlie high jdateau and otheis along the lower pl.iti'iii from 
(he stepjK'S of the Gobi. The an tic fauna is vei v jiooi Act ordiiig 
to Nordqvist,® it inimbers but tw'eiity-niiic species of in.inirnals, ol 
w'hich seven aiv mariiio and only seventeen oi eight cen may be 
safely considered ns living beyond the foicst limit. Of tliese, again, 
four are. eharacfeiiatic of the land of the Tcliuktebis. The w’lld 
reindeer, the uretic dog {Cams iagopns\ the lox, tlie bare, the wolf, 
the lemming (Myodes obrn-,Cis\ the eollar-leinming {Cmiiculus tor- 
qaatasX and two species of voles (Arvirotfr) aic the most common 
on land. The avifauna is very rich in migratory water and marsh. 

« “ Tiorisnntal Distribution of Animals,*’ in the Bullotiii (/zwMf in) of thr 

flocietyof PneiKls of Natural ficienee, vol. 1.S7;{ 

• **Anteckningar och StuUier,” &c., m Vepa Exjk Vet. /afcf., voL ii. 
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fowl {GralltUores and Aatotorw), which come to breed in the coast 
region ; but only five land birds — the ptarmigan {Lagopus alpimAs\ 
the snow-bunting, the Icelandic falcon, the snow-owl, and the raven 
— are permanent inhabitants of the region. The boreal fauna is 
of course much richer ; but here also the great bulk of species, 
both of mammals and birds, are common to Europe and Asia. The 
bear, the badger, the wolverene, the pole -cat, the ermine, the 
common weasel, the otter, the wolf, the fox, the lynx, the mole, 
the hedgehog, the common shrew, the water-shrew, and the lesser 
shrew {Sorex vulgaris^ fodkns^ and pygwoius), two bats (the 
, long-eared and the boreal), three species of Vespertilio (I'l dau^ 
hentonif mittcreri, and mydadnus), the flying and the c‘ommon 
squirrel ( Tamias striaim), the brown, common, field, and harvest 
mouse {M us decumanus, musculus, syhnUicus, agranus, and 7iiinuhts\ 
four voles (Arvkola amphiHus, nifoca.niiSf riUiliLs, and sckistocolor)^ 
the beaver, the variable hare, the wild boar, tlic roebuck, the stag, 
the reindeer, the oik, ainl the Plioca anmhtla of Lake Baikal, — 
all these are common alike to Europe and to Siberia ; while the 
bear, the musk-deer (Mosekus mosvJu funis) ^ tin*, enniiio and the 
sable, the ground squirrel {Spemio^}hilm ewrsnm'u-i)^ Arvicolu oh- 
scuruSf and Ltigomys hyirnrhormus, als(» sjiroad over Siberia, may 
be considered as b»donging to the artitic fauna. I n addition to the 
above we find in JCastern Siberia Mustfla alpivat Canis a^nn/us^ the 
sable antelope {JEgoCfru^ sibirietM), several species of mouse {Mus 
gregatm, (Wfmomtutj and sajrftJilus)^ tw»o voles {ArvicoJa russtitas 
and ifiacrotus), Syphiicus (ifq)ahu\ and the alpine Lcugmnys^ whieli 
|M*netrate from the (Central Asian plateaus ; while tlie tiger makes 
incursions not only in the Amur region but oecasionally as f.ir as 
Lake Baikal. In all, of fifty-seven species of Siberian mammals 
forty-one are common also to Europe, twenty-.sovcii common to the 
arctic region, and only sixteen siwcial to Asia. On the lower ten-ace 
of the great plateau we find an lulmixturo of Mongolian spei-ies, 
such IIS Gmiis corsact Felis manuk ifpernwphiliis dauTunis^ the jerboa 
{Dipus Jandiis)^ two hamsters (Cricefus mngarus and funincuhis\ 
three now voles {A nieolfc), the 'folai hare, the Ogotoua haie 
{Jjigomys ogotoiia)^ yJHyorrrus argaJi, AntilojK guflurom^ and Eqims 
kenihuus {jiqkitdi) \ while the number of sjioeies common to Asia 
and EurojHi (liminishos notably. The same is true with respect to 
birds. No less than 285 siieeics have been observed in Sibeiia, 
but of these forty-five only are absent from Europe. In soiitb-eost 
Siberia we hud forly-tliree new^ species belonging to the north Man- 
churian or Amur fauna ; and in aoiith-east Transbaikalia, on the 
borders of the (lobi stopjic, only 108 species were found by Radde, 
among which the most mirneioiis are migratory hi nls and the birds 
of prev which pursue them. The rivers and lakes of Siberia alwund 
in fish ; but little is knowm of their relations with the 8]iecie.s of 
neighbouring legions.^ 

The insect fauna is very similar to that of Russia ; but a few 
genera, as the T(mlyn(i^ do not penetrate into the stefijic region of 
Western Siberia, while the tropical Cohis:pQsomay and Jja.n- 

guritt arc found only in south-eastern Tiunsbnikalia, or are con fined 
f 0 the southern Amur. On the other side, several American genera 
{Cephahwiit Ophnyistes) extend into the noi-tli -eastern parts of 
Siberia * As in all um iiltivatc<l eountnes, the forests and prairies 
of Siberia become alinost uiiinliabitable in summer on account of 
the mosquitoes. Eastern Silsu-ia suffers less from this jilaguo than 
tho maisliy Baraba ; but on the Amur and tlic Sungari large gnats 
become an unsiipportablo plague, and travellers who Imve bail 
experience of tlie mosquitoes of the tropics leadijy admit that they 
yield to tluwe of Siberia. Burning tho prairio is the only expedient 
for destroying them, and is freely resorted to, with the result that 
the forest is froqueiilly sot on fire. 

In Molluscs Siberia is mueli ihdier than had been snppostid. 
Tho dredgings of the “Vega” expedition in the Aictic Ocean dis- 
closed an uiiex]H»ctetl wcaJth of marine fauna, and those of L. 
Schrenck in the north of the Japanese Sea have led to the dis- 
covery of no few'or than 256 species ((lasteropods, Brachiopods, and 
Conchifers). Even in Lake Baikal Dr Dybowski ami Dr (lodtewski 
have discovered no fewer than nincty-three sjioeies of Oammarides 
and twenty-five of (lasteropods.** 'J'he Sea of Okhotsk is very inter- 
esting in this respect, owung to its local species and the general 
composition of its fauna (70 species of Molluscs and 21 of Gastero- 
poda). The Ian<l Molluscs, notwitlnslnmling the unfavourable coii- 
ditmuH of climate, number about seventy species,-— Siberia in tins 
reboot thus being not far behind north Europe. 

The Siberian fauna is very unequally distributed. The alpine 
tracts of Eastern Siberia and the urmaris of 1'obolsk are from the 
zoologist’s point of view- exceedingly poor, owing to the* want of 
grass and of a mouldy soil. It is on the jilateau, and especially 
on tho lower plateau, as well an on tho high plains, where the graz- 
ing grounds become numerous, that tho fauna appears in its full 
richness. Much rcinain.s to be done in the way of investigating 

1 Csokanowsk! (Izmtia Sib, (hog. Soc.y 1877) has doacrfbfMl fifty species from 
the basin of the Amur ; he considers tliat these constitute only two-tliinls of 
the species inhabiting that basin. 

< L. Sehrenok, JitUen und Forachungon im Amurlande, 1858'60. 
s Mem. d€ VAcad. d$8Sc,deSt PMeraLt voL xzU., 1876. 


the distribution of animals over Siberia with reference to the physi- 
cal conditions of its different parts. Although differing little from 
the European, the fauna of Siberia possesses great interest for the 
zoologist and geographer. The increase of many animals in s^ 
(becoming twice as large as in Europe) $ the appearance of white 
varieties among both mammals and birds, and their great prevalence 
among domesticated animals (Yakut horses) ; the migrations of birds 
and mammals over immense regions, from the Central Asian steppea 
to the arctic coast, performed not only in connexion with the usual 
rotation of seasons but also as a result of occasional climacteric con- 
ditions winch are not yet fully known {e.g.i tlie occasional migration 
of thousands and thousands of roebuck from Manchuria across tho 
Amur to the left bank of the river, or the migration of reindeer 
so well related by Wrangel) ; the various coloration of many animals 
according to the composition of the forests they inhabit (the sable 
and the squirrel are well-known instances) ; the mixture of northern 
and southern faunas in the Amur region and the remarkable con- 
sequences of that mixture in the struggle for cxistmn*e all these 
render tlie. study of the Siberian fauna most attractive. Finally, 
the laws of distribution of animals over Silxsria cannot be niado out 
until tho changes undergone by its surface during the (llaeial and 
I.*acustriiie jieriods are well established and the Post-Tertiary fauna 
is better known. The remarkable finds of Quatcrnaiy mammals 
about Omsk and their importance for the history of the Equiiim are 
but a bint of what may be expected in this field. 

Tho great bulk of tlie pojmlation are Russians, w^hosc number Popi 
has increased with giviit rapidity during llio 1 9tli eeiiinry : although tion. 
n<»t exceeding 150,000 in 1709 and .500,000 a century later, they 
now (1887) number more than 3,000,000, and not far from 4,000,000 
if the eastern slopes of the Prals are reckoned to Silwria. At the 
same thue the entire imlig(*nous population does not exceed 700,000 
if the Kirghi'/ps of Semipalatiusk are rcekoneil to Tiiikestan, and 
many indigenes are rapidly dying out. The Russians, issuing from Rusa 
the middle. Urals, have travelled as a broad stream th rough south iinm 
Siberiii, sending lateral branches to the Altai, to the Hi river in tion, 
Turkestan, and to Mniusiiisk, as well asdow n the chief rivers which 
flow' to the Arctic Ocean, tho banks of which are stiublcd with vill- 
ages 15 to 20 miles apart. As Lake Baikal is approached the stream 
of Rn.s.sian immigration beeome.s nariower, occupying only the valley 
of the Angara, with a series of villages nptbo Irkut ; but it widens 
again in Truiisliaikalia, sending lateial biaiiclns up the Selenga and 
its tributaiies. It Jbllows the, couiso ol the Amur, again in a suc- 
cession of villages some 20 miles *.ipavt, and can be traced up the 
Hsuri to liuko Khaiigka and Vladi\ostok, with an extension of 
villages on the jdaiiis between the Zeya and the Selimja. Small 
Russian 8ottl(‘n)entfi also occur on a lew' bays of the North Pacific 
and the Sea of Okhotsk, as w'cll as on Sagbalm (see Saciialin). 

The Russians have thus occupied all the best agricultural tracts 
in Western and Eastern Siberia. 

As to the indigenous races, the llgvian stocks wbicb occupy the Indij 
nortli-wc.st of Siberia are reprcsenteil by (1) the Vogulh (about 6400), oiisr 
on the eastern slopes of the Urals, in Perm and Tobolsk, extending 
])artly over the westcni slope, they closely re.scmbln the Ostiaks, 
in some features appioxiinatiug the Mongol nice, and sjieak the same 
language; (2) the OsriAKS (r/.c.); and (3) the Samovkdks {g.v.). 

Survivals of Turkish stocks, oiiee mueb moic numerous, are spread Turl 
all over south Sib»‘ria ns tar as Lake Baikal. 'I'lieir territories are atoc] 
rajndly being occupied by Russians, and their settlements are. cut 
in two by tlio Russian htreani,— tlie Baraba Tatars and the Yakuts 
being to the north of it, and the others baviiig been driven back to 
tho hilly tracts. According to M. Kadloff,^ they aie as follow's - 
(1) the Karagascs in the Yeniseisk and Irkutsk .spurs of the Sayan 
Mountains (about 500) ; (2) the Abakan 'I’liturs (about lU.OOO),— - 
driven Irorri tin* Irtish, they oeeiipied the Abakan steppes after the 
emigration of the KalmucKs ; (3) tlioso ol' the Tehoiym scattered 
amidst Riussiaiis (f>00) ; (4) tho Tatars of the north ami iiorth-eaBt 
Altai, in all about 20,000,- -(a) the Kumandmtsy, (/>) the Lebed 
laturs, (c) the. /rAml or forest Tatars, {d) the Sliorgliiulses ; (5) 
those of the Altai proper, — {ft) AUaian.s (11,800), (/>) DvoedanEsy 
(2000), who until 1865 jiaid tribnto to both Russia and China, and 
(c) tho Teleutes (5800), inusily Rubsilied ; (6) the Soyotes 
Uryankhes of East Sayan, of whom a few* families are in Sibemn 
territory ; (7) the Baraba Tatars (4G50), mo.stly driven northwards 
to the forest and marsh region ; (8) the Irtish and Tobolsk Tatars 
(some 7000 to 10,000 on the Tara and 15,700 in the Tobolsk dis- 
trict). In all they number about 78,000, to whom should be 
addeil a number of Kirghiz from Turkestan. The great Turkish 
stock of the Yakuts (see YAKrT.SK) in the basin of the Lena num- 
bers alioui 200,000. Most of these Turkish stocks live by eattle- 
breeding and some by agriculture, and are a most laborious and 
hone.st pojmlation. 

The Mongols (about 850,000) extend into Western Siberia fl^om 
the high plateau, — nearly 20,000 Kalmucks living in the eastern 
Altai. Eastern Siberia the Buriats occupy tho Selenga and Uda, 
parts 0 ( Nertcliinsk, and the steppes between Irkutsk and the upper 

« Aus SUdrien, 2 voU., Leipiic, 1884 ; also Id Hvapianaya Bossiya, vol. xii. 


SIBERIA 9 


Jjtm, BM also the Baikal Mountains and the island of Orkhon ; 
they support themselves chiefly by stock-breeding, but some of 
them, especially in Irkutsk, are agriculturists (see Tramsbaikaua). 
On the left of the Amur there are about 10,000 Chinese and Man- 
churians about the mouth of the Zeya, and nearly 3000 Corcans 
on the Pacitic coast. Tlio Tungiises, although few iu numbers 
g (50,000), occupy as their hunting-grounds an immense region on 
the high plateau and its slopes to the Amur, but their limits are 
yearly becoming more and more circumscribed both by Kussian 
gold-JiggorH and by Yakut settlers. 

Finally, in the north-east we And a group of stocks whose ethno- 
logical place is not yet accurately determined. They are united 
into a semrate North Asian linguistic group, and include the 
Tchuktchis, who may number 12,000, the Koryaks (5000), and 
the Kamchadales (3000), the Ghilyaks (nearly 500o) of the lower 
* Amur and north Saghalin, and the Ainos (3000) of south Saglialio. 
The Yukagliirs (1600) seem to be merely Tunguses. Some 5000 
Gipsies wander about Siberia. 

odi- Much 1ms been written of late about the sad state of the indigen- 
»nof!n- ous populations of Siberia.^ They are pitilessly deprived of their 
^nes. bunting and grazing grounds and coiii[>eJled to resort to agrieiiltui e, 
— a modification exceedingly hard for them, not only on account 
of their poverty but also becanso they arc compelled to settle in 
the less iavourable regions. £urofA>uii civilization has imulo them 
familiar with all its worst aides ami with n«ino of its best. Taxed 
with a tribute iu t\\Ya{yamk) from the earliest years of the oonnuest, 
they often revolted in the 17tli century, hut were cruelly reduced 
to obedience. The tribute was never great (about 1 J roubles per 
head) ; but the olficial valuation of furs was always only one-third 
•to one-fourth of their real value and the exactions of the authorities 
trebled it again. In 1824 the settled indigenes had to pay the 
' very heavy rate of 11 roubles per head, and the aireans, Avliieh soon 
beciuine eiiuul to the sums levied, w‘ero rigorously exacted. It must 
be fully aeknowdedged that severe measures taken by the Govern- 
ment in the last two centuries jircvented the growth of anything 
like Ic'galized slavery on fcJihcrian soil ; but the people, ruined as 
they W’cro both by tlie intrusion of aprieultural colonists and by 
the exactions of Grtvernmeut otlieials, fell into wlwil. was yiraetieally 
a kind of s.avcry {kahaia) to the luerchaiits. Even the best-inlen- 
tioued Govenirnont measures, such as the importation of com, the 
prohibition of the sale of spirits, and so on, became new souiees of 
oppression. The a<'tion of missionaries, wlm carod only about 
nominal Christianizing, had no better effect. Jt is woithy of 
, notice that the spreatl of Moliiuiimedaiiisni among the 'I’atais ami 
Kirghizos ami of Lamaisni among the Hnnats took place under the 
I Uussiuns and war. favoured by the Government, 
jerian The Russians of vSilieria diflcr to some extent from those of the 
uwlaiis. moth ev-iiouii try. 'J'hey might have been expected to intermix largely 
with the Finnish, Tiukish, and Mongol elements with which they 
came in contact ; hut, iu conse(pu*m*e of causes already mentioned 
^ under ItirssiA (vol. xxi. p. 78), the mixture is iimeli less than might 

j be supposed ; and tlie eoiitiixuoiis arrival of new immigiMiits i on- 

/ trihuted to lessen the effects of mixtures which leally took place 
One, is accordingly struck to find in Western Siberia compact masse.s 
of Rus.siaTis wlio nave lost .so little of tlieir primitive etliiiograpliii ul 
features, and to bear throughout Siberia a language w bieh dilfcrs 
from tliat of northern Russia only by a slight admixture of words 
borrow'cd from the nalives (mostly relating to luuitiiig or cattle- 
rearing), and a few expressions of i'olish origin. The ea.se is otln i- 
wise, however, on the outskiits. Castren characterized Obdorsk 
(mouth of the Ob) as a true Samoycdic tow'ii, although peo]»led with 
** Russiains.” The Cossacks of Western Siberia have the features 
and customs and many of the manners of life of the KulmuekH amt 
Kirghiz. Yakutsk is thoroughly Yakutic ; nianiages of Kussiaiis 
with Yakut wdves arc common, and some forty years ago the Yakut 
language, was ju’cdominant aimmg the Russian inei chants and 
otlieiaks. At Irkutsk ami in the valley of the Irkut the admixiuio 
of Tungiis and Buriat blood is obvious, and still more in the, Kei- 
tehinsk district and among the Tran.sbaikalian Cossacks settled 
for the last two <rnturics on the Argufi. 'PI icy speak the Bunat 
language as ofttm as Russian, and iu a Bunat dress tlie Argufi 
Cossack can hardly be disliiiguished from a Buriat. In sepui.ito 
• narts of Siberia, on the borders (»f the hilly tracts, tlie mixture with 
Tatars was quite commoii. Of course it is now rapiilly growing 
loss, and llie settlers who entered Sib(uia in the 19th century 
married Russian wives ami remained thoroughly Kussian. 1'hero 
are actjordingly parts of Siberia, especially among tlie Raskolniks, 
wliorc the north Russian, the Great Rrissian, and the Ukrainian 
types have inainlaiiied themselves in their full purity, ami only 
some ditforences in domestic arehiteetnre, in the disposition of 
their villages, and in the language and character of tlie population 
remind the traveller that he is in Siberia. The liiissiaiis in Silicna 
tthave emigrated from all parts of Knro])ean Russia ; but the sjus'ial 
features of the language and partly also of tlie national ehara<*ter arc 
due to the earliest settlers, who came mostly from northern Russia. 

1 Yadrlntsetrs «Siberui a cou tains a sunimary of tins literature witk 

IrfbliOKnipliy. ^ 


The natural rate of increase of population is very slow as a rule, 
and does not exceed 7 or 8 iier 1000 annually. The great mortality, 
especially among children, is one of the causes of this, tlie birth- 
rate being also lower than in Russia. In Western Siberia the 
former is 38 jjer 1000 in towns and 30 iu villages, while the births 
are 43 in towns and 44 in villages. The climate of Siberia, how- 
ever, cannot be called unhealthy, exeei)t in certain localities whore 
goitre is common (on the Lena, in several vallcy.s of Nertchiiisk, 
and iu the Altai Mountains). The rapid growth of the actual ^jopu- 
lation is chiefly due to ininngration. 

Agriculture is the chief occupation both of the .settled Russian and Agiicul- 
of the native jiopulation. South Sibeiia has a very lertile soil and ture, 
yields rich crons, hut immciihc tracts aie utterly unfit tor tillage. 

In the lowlands of Western Siberia it is carried on up to 61“ N. 
lat.‘^ On the high plains fringing the alpine trm-ts on the north- 
w’est it can be carried on only in tin* wmth, farther north only in 
the valleys, reaching N. hit. in that ot the Lena, and iu the 
alpine tracts in only a lew valleys, as that of the Iiknt On the 
high plateau all attempts to grow cci cals have iailed,- only the wide 
treiiehc.s (Uda, Selenga, Djitla'), alicady desenhed, giving enconrage- 
iiient to the agriculturi.st. On the lowci plateau, in Tiansbaikalia, 
gram is successfully raised in the Nertehinsk region, — with serious 
risks, however, from early fiosts in the valleys of tlic mountain- 
ridges wliieh rise above its .suifaie. South-east Tiansb.nkaha 
suffers fiom want, of water, and the Buriats iingate tlieir fields. 
Although agiicultuie. is I'arried on on the up])er Amur, where laud 
lias been cleared tiom virgin forests, it really jirospers only below 
Eunmra and on tbo rich plains of the Zeya and Seliinja. In tlio 
depression lietwecii the Biireya range ami tlie coast-iaiiges it auflers 
greatly fioiri the heavy July and August rain.s, and fioin inumin- 
tioiiB ; while on the lower Amur the agriculturists harely iriaiiitaiii 
themselve.s by growing ccieals in clearances on the slopes of hills, 

HO that the settlements on the lower Aiiiiir and Usiiii continually 
require hel]> trom Government to save them fiom faimne. The chief 
graai-producuig regions ol Siberia are — the'l'obol ami Isbim region, 
tlie jUraba, tlio region about Tomsk, and the outskirts ot the 
Altai, which cover an aggicgate of 330,000 square miles (155,000 
in the. Altai); they have a thoroughly Kussian population of neatly 

2.000. 000 inhahiUints, and nearly 8,60o,U(i0 acres arc under eiops. 

TheTui)o!sk region, mostly coveied with but having iieaily 

1.000. 000 ceres cultivated, ami the, noithein distriits ot Seinipala- 
tirisk, w'hicli nro being rapidly cidonizcd. must he added to the above. 

On tlio whole, in the basins of the Ob and Iitish, the annual yield 
is about 2,350, 0(*0 quaiteis of Kumnier wlicat, 1,260,000 ot summer 
rye, .3,240,000 of oats, ami 6,000,000 bushels of potatoes. Tho 
figures for Eastern Siberia aie not so reliable,- - about 1,100,060 
quarters of vaiious grams in Irkutsk (one-tbiul lai.sed by tho 
Huriats), 400,000 in 'J’umsbaikaha, 40,000 in Yakutsk, about 

100,000 ill the Amur juov iiu'e, and 2.5,000 in the Maiitinie JVo- 
viiiec ; and the Yeniseisk ]»easants sell eviny year about 700,000 
cwts. of coin. The Minusin.sk district, one o( the indiesl m Siberia 
(45,000 inhabitants, of whom 2800 aie sottleil and 24,000 nomadic), 
li.is moie than 45,000 acres under crops ; and in the whole pro- 
vince of Yeniseisk about 3,600,000 in ies are cultivated 

Cattle-breeding is extensively earned on in many parts. In tlieCattle- 
Ob and Iitish r« gion ol We.stcin Siberia theie an- about 2,006,000 breediq^ 
horses, 1, .500,006 head ot liorned cattle, 3,000,000 .sheep, and 

100.000 reindeer, lor E.ibtcrn Siberia the liguresaie appioxiiuately 

850.000 horses, 1,100,000 horned cattle, 1,120,060 .slieiqi, and 
about 50,060 reindeer. The iinliiatry is, howevei, (allied on in 
the, most piiiiiitive inaimei. In Ti.inshaikalia little hay is made, 
and tlie Buriat horses seek their food ihroiighout the winter be. 

Heath the tbm slieit of snow' which c'oveis tlie stepp(‘s. A single 
siiow.stonii ill spring soiindimes destiois in a few d.'i\ > thousands of 
lioi.ses thus W’ealcoued. In We'-tein Sdieiia tin* “Silieii.iii jilague” 
ni.ikes great r.nages, ami the aveiagc losses aic estimated at about 
37.506 bead of eattli* annually. 

Bee-keeping is widely diflused, especi.iny in 'fomsk and the Bee- 
Altai. Uonev is expoited to Russi.i The seed.s of Ihe stoiie-pino k( eping. 
are eolleeled for oil in Westein Sibeiia 

Hunting still continues to be a ]iio(i1?ible on'Upation, the male Hunting 
po]mlation of wliolc villages in tlie hilly and woody tracts setting 
out in Octob(‘r fnr a month’s hunting, 'f'he sable, Jiowevei, whn h 
fornicily constituted tlie wealth of Sih(‘ria, is now so sc.m e tlnit four 
sables per man is f ho rna\imuui m the best districts Sfpiiricls, 
bear.s, foxe.s, .snow-fo\es, aiitclojics, and cs’pe«i;illy tleei in sfinng 
aic at iireseiii the pimcijifd obpets of tin* (base. Bnl ev( n m 
Yakutsk the total juoduce of liunting was in 1379 on Iv 65 sables, 

2360 snow-foxes, 23,410 ennines, 140,556 .squirrels, 17H0 foxes, 145 
bears, 1310 ri'indeer, and 26,780 Iniies. 'Ihe lor(-.ts on the Amur 
yielded a rich return nf furs during the fir.st \e;iis (»t tho Russian 
oei'upation, .iml the Amur sable, although nun li lufeiior to tho 
Yakutsk and 'Pranshaikalian, was laigriy e.vportcd. In 1862 1800 
sables and 4f),600 squiriels weie killed m the ])rovhKe of Amur, 

2 The northern li'niits of HjJtnenllan* are 1)0 N hit on the I’lnls, 02" at Yiu 
kutsk. 61" Ht Ahlansk, .'i4" :10' at lJ«1skoi, hjhI to f.l" in the interior of Kam- 
cUiatkii (Mnlilcndortr, AVt.xr, tul u.) 

XX ir. — 2 



10 SIBERIA 


and 9800 in the Maritime Province ; bat in 1877 the total export 
from the former did not exceed in value £1700 to £2000. 

Fiahing. The same lalling'Off is observable in the fisheries, — one species at 
least, the Jtkythui stdler% having completely disnj)peared within 
the 19th coutury. Fishing is still a valuable souicc of income 
on tlie lower courses of the great nvers, especially the Ob, where the 
yearly earnings amount to about £80,000. The fisheries on Ijoke 
Baikal su])nly cheap food (the omul) to the poorer classes of Irkutsk 
and Traiisnaikalia. The native populations of the Amur — Golds 
and Ghilyaks — support thomselvcs chiefly .by their fisheries, when 
the salmon enters in dense masses the Amur and its tributaiies. 

Mauu- Though Siberia has within iUelf all the raw produce necessary 

factures. for prosperous industries, it continues to import from Russia with- 
out exception all the manufactured article’s it uses. Ow'iiig to the 
distances over which they are carried and the bed oigaiiization of 
trade, all manufactured articles are exceedingly dear, especially in 
tlie east. The maiiuractoiies of Siberia cmi»loy less than l.^»,000 
workmen, and their aggregate production does not exceed £l,f>00,0(»0 
ill value; of these 11,500 arc eiiijdoyj'il in Western Siberia, Ibe 
yearly production being about .£1,200,000. Nearly onc-tliird of the 
total rejire.seiils wine -spirit, 28 per ci’iit. tanneries, 18 per cent, 
tallow •melting, and a considerable sum cigarette -nmlviiig The 
villages of Siberia do not cany on a vaiicty of petty trades like 
the villages in Russia, except in lluMlistiicts of Tobolsk ncaicst 
the Uials, w'hcre taiiiiiiig, boot-making, carpet-making, and the 
like aic jirosccutcd. 

Mining. Mining is in the same backwaid state as manufacturing in- 
dustry. The chief attention is given to gold-miniug Rut flic use 
of improved machinery U far from I’oiiiiiion, and llie eondilitm of 
the workmen wretcliedly bad, — iusiiffieicnt foorl, bad lodgings, and 
overwork under the most unsaiiitary conditions. As the geology 
of the gold- milling districts is <|iute iiiikuown, imiiieiise sums are 
sunk in futile search. The amount of gold obtained has much 
increased since mining was begun iii the Nertchinsk district ami 
])ait8 of the Altai (a right loinierly reserved for the inijiciial 
Govcriiiiienl), and since the discovciy of auritcroiis dcjiosits in the 
basin of the Amur ami in the Maritime Piovince. It leached in 
1882 4.'iC8tb in Western Sihciia (nearly all in tlin Altais), and 
58, 120 lb m h'astcin Sibciia (about 27,000 in Yakutsk, more than 
10,000 in Nertchinsk, and almut 8000 in the ]irovince of Amui). 
The Altai imnes(12,000 workmen) yielded in 1881 10,6701b of silver 
(18,810 ill 1882), 18,140 ewts. of leail, 6700 ot copper (the last tw'o 
decreasing items), 8200 of non, 240,000 of coal, ami about 820,000 
of salt. SilvfM -mining is almost entirely abandoned in Nertchinsk, 
and III 18S2 oiilv lOOolb were extracted. 

Trade. Tiade is in the liamls ut a few merchants. The ehief maikct is 
the Nijni-Novgorod fail, where Siberian merebanls get twelve or 
eighteen months’ credit at correspondingly high rates.' Prns'S on 
the Amur are not more favourable, sieee the trade by sea is pre- 
vented from developing owing to the facility with which great pro- 
fits arc made by the exchange of wine spirit and sables fur whisky. 
The villages are in a still worse condition, whole populations being 
depeiideiit for tlie necessaries ol life upon u few inert hunts. The 
foreign trade is insigniticaiit, ami the humhed iiierchaiit ships 
(thirty Kngl i si i) which visitetl the port of Vhidivoslok in 1883 came 
chieHy for tlie needs of the garrison. The imports ot manufactured 
wares from -Jiussia aiiioiiiit to an animal value of £12,000,000 ; the 
corrtispomling exports of raw ]U'odiice arc only about £4,000,000, 
— tallow', hides, fills, ami grain l)eing the chief items. Theie arc 
several great fairs in Siberia, that of Irbit (with an annual turnover 
of £6,000,000 to £7,000,u00) being the most important. Those of 
Ishim, Tomsk, Irkutsk, ami Verkhiie-Udiiisk deserve nieiition. In 
the north ami north-cast several fairs, whore natives gather to pay 
tribute, to .sell furs, ami to pureliaso food and neceb.saries for hunt- 
ing, have a local importance. 

Com- The main line of comiiiiinicatioTi is the gieat Moseow' road. It 

muiiica- starts from Perm on the Kama, ami, eiossiiig the Urals, rcaehes 

tion, Kkateriiibiirg- the centre of mining industry— and Tyuuieri on the 
Tura, w'lienci’i steamers ply na Tobolsk to Tomsk. A railw'ay 
lias of late been eon.striH'te»l between V«*nii and Kkateriiibiirg, 
touching tho chief iroinvorks of tin* eastern slope of the miildlc 
Tlrals, ami has been eoiitinuud via Kaniyslitolf to Tyunieh. Fiom 
'ryinneh tlie Moscow’ ro.id proceeds to (iinsk, Tomsk, Krasnoyai.sk, 
'and Irkutsk, semling off from Kotyvafi a branch south to Harmaut 
in the Altai ami to 'I uikestaii. From Irkutsk it proceeds to Trans- 
baikalia, and Lake Baikal is eros>ed either by steamer or (when 
frozen) on sleilges, in either ease from Listvenitehnaya to Posolskoyc. 
A route was lahl out about 1868 round the soiitli shore of Lake 
Baikal in order to ujaiiiiain eomniiinieatioiis with Tninshaikalia 
during the spring and autumn, wdiieh were freiiiieiitly interrupted 
when the old route from Seleiigliinsk aenws the Kliamar-daban 
had to he resorted to. From Posolskoyc on I^ake Baikal the great 
road jirocecds to V»*rkhne-udinsk, Tehita, and Sryetensk on the 

1 Salt in the Altai region (where ft is obtained) is retailed at 2 roubles 40 eo- 
peeks the pvd (4r. lOd. fbr 32 tt>); siiciar, which is sold at 7 to H roubles the 
ill Western Siberia (Ms. to IDs. the 82 !)>), roaches 12 to 20 roubles lu Tntnsoai- 
kalia, and occasionally 40 roubles at Yakutsk. 


Shilka, whfinco steamers ply to the month of the Aznnr tmd np the 
Usuri and Sungatcha to Lake Khangka. When the rivers are 
frozen communication is maintained by sledges on the Amur ; but 
in spring and autumn the only continuous route down the Shilka 
and the Amur, to its mouth, is on horseback along a mountain 
path (very diflicult across the Bureya range). On the lower Amur 
and on the Usuri tho journey is also diflicult even on horseback. < 

On tho whole the steamer comniimicatiou is in an unsatisfactory 
state, and when the water on the upper Amur is low vessels are 
Boinetimcs unable to reach the Shilka. The Yenisei is navigated 
as far as Minusinsk, and communication is maintained along its 
banks in the summer by boat and liorso. 8'he Angara offers groat 
difficulties to navigation on account of its rajuds ; regular water 
eommniiieation begins only below these and is continued to its 
inoutli. On tlie Lena, wliicli is an important w'aterway from Kirensk, „ 
ineichandise is shipped for the gold-mining companies on the Lena 
below tlie Vitim, ii nd sometimes np the lower Vitim. Another route 
of imiiortaiico Iwloro the conquest of the Amur is that which con- 
nects Yakutsk w’ith Okhotsk or Ayan. Ilegular po.stal communica- 
tion is iiiaiiituiiied by the Russians between Kiachta and Kalgan 
(close by reking) acro.ss the desert of (Sobi. Owing to the relatively 
good condition of the great highway the journey to Siberia is not 
so diflicult or forniMable as is generally supposed. As a rule tho 
Siberiams travel freely, ami long journeys are undei-takcn more 
readily than short railway journeys are in Europe. 

Siberia has been colonized in tw’o different ways. On tho oneliand, (Jfolonizj 
the Government sent parties (1 ) of Cos.saek.s to settle on tho frontiers, tion. 

(2) of peasants who were bound to settle at appointed places and 
main tain the eonimunieaiions along the routi’s, {'6) o[ strycltsifft to ' 
garrison forts, (4) of ynmschiks — a special organization of Old , 

Russia intrust eil with the maintenauee of hor.ses for postal com- 
munication, and finally (5) of convicts. J'’.ven so recently as 1856-57 
a giwul deal of the Amur region was peopled in this way. Serfs 
in tho imperial mines were liberated and organi/ed in Cossack 
regiments (the Transbaikalia Cossaek.s) ; some of them were settled 
on the Amui, fomiing the Amur mid Usuri Cossacks. Other 
parts of the river were eoloni/eil by peasants wlio emigrated W'itli 
Goveinment aid, and w’ore hound to si’tile in villages, about 20 
miles apart, on the Amur, ut spots dc.signated by oflicials. As a 
nile, this Kind of colonization has not produced the results that 
were expected. On the other hand, fiec colonization has been more 
sueoesslul and has been iimlertiikeii on a much larger scale. Soon 
after the lirst ap}>caraneo of tho Cossacks of Yerrnak in Siberia 
tlioiisands of hiiuteis {pToinyshlomjxr)^ attracted by the furs, im- 
migrated from 1101 til liiisMa, explored tlie country, traced tlie first 
footpaths, and erected the lirst h(msi‘.s in the wilderness. Later 
on serfdom, religious perhceutioiis, and eonsenption w'ci-e the ehief 
causes which led the j)ca.saiits to make their esea|»e to Siberia 
and build their villages in the most inaeressible forests, in the 
prairies, and even on Cliinesc territory. The severe measures of 
the Government against such “runaways” could not prevent their 
iiiiinigi’ation to Siberia. While govcniniental colonization studded 
Sibeiia witli forts, free colonization tilled up the intermediate * 
spaces. This free colonization has eoiitimied throughout the 19th 
eeiitury, oe<*.asionalIy assimniig largei ])roportions, as in 1848-55. 

Since the einarieipatioii ol the soil.’- it has been steadily iiiereasing. 

In .spite of the involved formalities which the peasants have to go 
through before eiiugratiiig, and the gieut exjieiise, whole villages 
emigiiite Lorn Russia to Siberia. Duiiiig the twenty-live years 
emliiig 1879 no fewer than 100,000 persons erussed the Urals; and 
in 1882 thcUial Raihvay conveyed /025 emigrants, while the total 
mini her of emigiaiits to'Sibcjia in the same yeai w’as estimated at 
not less than 40,000.“ 

Siberia is a gieut ])enal colony. Exile to Siberia began in the ExU 
first years ol its tliscovery, and as early as 1658 we lind the Non- 
con Ibrniist priest Avvakuni® lol lowing in chains the exploring party 
of J^ibhkolf on the Amur. Kaskoliiiks in the second half of the 
irth eentiir}\ rebel atryiftiaj under 1‘eler I., courtiers of lank dur- 
ing the reigns of the empre.ss<>s, Polish coufederate.s under Catherine 
II., the “ Decembrist.s ” under Nicholas I., nearly 50,000 Poles 
after the insiirreelion of 1868, and later on whole generations of 
socialists were sent to Siberia ; while the number ol common -law 
convict .s and exiles transported thither has steadily increased since* 
the end of the 18th century. No exact statistics of Siberian 
exile wpi-e kept before 1828. But it is known that in the first 
years of tho 19th century nearly 2000 ]»ersons were transported 
every year to Si Iberia. 'Phis figure had reaehe.d an average of 38,250 
in 1878-77 and rose, above 20.000 in 1882. Between 1823 and 
1877 the total was 398,91 4,^ to which ought to bo added the 
families of many exiles, making more than 600,000 men, women 
and children transported since the beginning of the 19th century* 

Of 151,584 transported during tho ten yeara 1867-76 18,682 wero 

— — £ 

W'e.i Liberia (Russian); 

beneofu., mortpoputar 

4 The Poles are not reckoned in the above figux^. 
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condemned to hard labour, 28,382 to be settled with loss of civil 
rights {saylno-poselentsy), 23,383 to be settled without loss of rights 
(na vodvorcnie)f 2651 to live nearly free while 78,686 wore 

transported simply by orders of the adiuinistrulion or decisions of 
the village communities. In 1884 21,104 exiles, followed by 1752 
women and 3631 children, were tninsportcd to Siberia. Their dis- 
• tiibution under differunt beads was nearly the same as the above. 
The hard -labour convicts (some 1800 or 1900) sent eveiy year 
are distributed among several prisons in Western and Eastern 
Siberia, the imperial gold-washings at Kara on the Sliilko, and the 
salt-works of Uaolie and Ust-Knt ; but, as these prisons and w-orks 
cannot take more than 10,000 in all, the surplus have to be sent 
to Saohalin {q.v.)t where they are emjiloycd in the coal-mines, or 
settled. After liberation the hard-labour convicts enter the cate- 
, gory of KSi/lno-poselmtsi/y and are settled in villages. It unpeai-s 
from rce,eiit imiuiries that nearly all are in a wretched coiidiiiou, 
and that of the *200,000 on the oflieial regi-sters more than one4hird 
have disappeared without being accounted for. Nearly 20,0()0 men 
(40,000 aceording to other estimates) are living in Siberia the life 
of hmhfoght, tiying to make then* way through the forests to their 
native provinces in Russia, The exile population of Sibeiia is min h 
smaller than is generally supposed, being — in Tobolsk, 59,000, 4*6 
per cent, of population ; in Tomsk, 29,800, 2*6 ; in Yeniseisk, 4.5,000, 
10*6; in Irkutsk, 40,000, 10; in Transbaikalia, 21,335, 4*3; in 
Yakutsk, 3000, 1*2 ; total, 198,153 or 4*9 per cent, 
aca- Education stands at a very low level. The chief town of every 
1 . province is provided with a classical gymnasium, where the sons 
of the lo(‘al otiicials prenarc for tlie university, and ii gymnasium 
or progyrnriasium for giils ; but the edueatioii tliere received is not 
of a high grade, and llie desire of the local population for ‘‘real 
seliools” is not satislied. The sum of iilO.OOO bequeathed by 
Demidoff in 1817 for the foundation of a university in SiImtui, 
together with an additional JL* t(),0()() raised by subscription, lemains 
unemployed, and, althougii the (»o\ eminent liiially peimitted the 
erection of buildings for a university at Tomsk, it again decided 
(1885), for political reasons, to postjioiio its opening. In 1883 
tlieic weie in Western Sibeiia only 534 scliools of all ilescriplions, 
with 14,097 male and 4915 lemalo pupils. Transbaikalia had m 
1881 108 schools of a very inferior kind, with 3828 ]mpila; Yakutsk, 
23 schools, with C33 ]iupils iti 1882. There are in all five gymnasia 
and live progymna.sia tor bo)\s, three gymnasia and two progym- 
iiasia tor gills, two “real schools,” ami three normal schools ; but 
many vacant teaching posts in gymnasia remain unoccupied, 
riiiiiary education is in a very unsatisfactory slate, and pi unary 
schools vi'ry scariic. 

minis- Silieria is divided into four governments, — Tobolsk, Tomsk, 
ive Yeniseisk, and Irkutsk, — and four provinces, — Yakutsk, 'frans- 
isioiis. baikalia, Amur, and Maiitimo or rriinorskaya. The fust two are 
under governors, like Russian goveruinciits ; the next four are 
under tlie governor general of Eastern Siberia, who le.sidesat Ir- 
kutsk ; the Amur ami Maritime jirovnicos arc under the governor- 
general of the Amur, wdio icjside.s at Khabarovkii, at the junction 
of tlie Amur and the Usun. The respective chief towns aic — 
Tobolsk, Tomsk, Kiasimyarsk, Irkutsk, Yakutsk, 'IVhita, Rlagove- 
fichensk, and Khabarovka. Tlie piovimrs of Aknioliusk (chief 
town, Akmoly) and Seiniryetcliensk (chief towm, Yycrnyi) arc now 
parts of the stepfie goveriioi - generalshiji. Eacli government 
and province is .subdivided into districts; the adniiiiistiativo head 
is a civil governor in tlio governments and a military governor in 
the provinees. By the regulations of 1834 cacli governor ami 
governor-general is assisted by a council eom])osed of chiefs ol 
acveral d<*partments (nominated by the governor -general), ami 
several olfn ials de|MMiding directly upon the rcsi>ectivc iiiinistiies. 
The council has only a consultative voice, the final decision resting 
with the adminiatiative bead. The govern ors-general and mihtaiy 
governors coiiimaiul the military forces of the provinces, — Coss,icks 
and regulars. The new system of legal jiroccduro introduced in 
Russia ill 1866 lias not yet been extended to Eastern Sibeiia, whcie 
the old courts arc still in force. It has been introduced in Western 
Siberia, but without juries. The towns have received the new 
luuiiicijial organization. The mn,sfvo is not yet organized. The dis- 
tricts are under the control of inprtnnulrs and zascxUitds, who havti 
^ery extensive powers, and arc not controlled by sedf-goveinmeiit 
of the peasantry. The Cossacks- - the Siberian on tlic Kirghiz 
frontier (90,000 persons, streti-liing in villages along a line of 12(»0 
9 miles), the Transbaikalian, and those of the Amur and the Usnri, 
wlioso villages arc dotted along tlie Amur to its junction with the 
ITsuri and along the Usnri to Lake Khangka and Vladivostok— are 
under their owui oflicers, and special administrative fiim tioiis aie 
entrusted to the military chief \<xlamiin) of each .separate Coss lek 
voisko, 'J'he Altai and Nertchinsk iiiiiics, with their teiritories and 
pojmlations, are under the imperial e.ihinet, — all private ]iiiije.s 
fcemg under the iiis]>oction of mining engineers. 

Since the earliest years of conouest Silieria has been placed under 
the rule of voivinias (governors), under a special department at 
Moscow. In 1708 it w'os div^od into live provinces, (^iieuding 
U{»on a governor residing at Tobolsk. Catherina IL introduced in 


1764 a vice-rovalty, which existed, however, only until 1799, when 
governors and governors -general were introduced. This system 
jirevailcd until 1819. This part of the history of Siberia was an 
unbroken record of robbery, tyranny, and folly on tlie iiart of the 
goverijoi-s and vtpravniks, such as would seem incredible were the 
facts not testified to by the annals and doi unients recently piihllsbed 
ill Russia. In vain were the severest measures resorted io. Teter I. 
ordered tlie governor Biince Uagariii to be hanged, and the governor 
Joloboft W'as executed iii 1736, while many minor oiiicials w’cro 
condemned to hard labour or the knout. Tlie robhciies and tlie 
cruelties of rulers like Kryloff, Testel, Treskiii, Loskulott, and their 
myrmidons compelled the Goveimiient to iindcitake a tlioiough 
inquiry, and for this puiqiose Speran.skiy w^as sent m 1819. To 
him Siberia is imlehted tor the new system of adiiiinistiation which 
has since reniuined in foice. 

The chief towuis of Siberia are— Ekateiinbnrg (2.5,1 50 inhabitants), Towns, 
which belongs, howe\er, to Tim in, although situated on the eastern 
slope of the Urals; 'I'omsk (3l,r>:)ii), a eonniuieial city, stleeted as 
the site of the imiveisity; and Iikiitsk (36,120 in .bamiuiv 1884), 
capital of Eastciii Siberia, a tr.idjiig city, 'foholsk (20,130), Kras- 
no\arsk (16,8O0j, Tchita (12,600), Bl.igovye.schensk (8000), and 
Khabarovka (*2500) aio irieie administiativc fenties. Ihvsk in 
Tomsk (18,700) yearly aequiiej, moic nnjiortancc liom its tiade 
with the Kirghiz steppe. Kurgan (8015) and Yahitoiuvsk (4500) 
in Tobolsk are Urge villages, ilrpemh iiL diiefly on agnrultuic and 
some trade. Baiiiaul: (17,350), Kotyvafi (12, i.5o), Kll/net^k (7355), 
Zimiuogorsk (6160), and Zyiianovsk (4450) in the Altiu aie mining 
centres; Bainautis tlie seat of (lie ininiiig adiiiinistiation. Tyunieh 
(14,300) and Tara (8650) m Tobol.sk, Alaiiinsk in Tomsk, Kainsk 
(8050) and Minusinsk (7400) in Yeniseisk, Kiachta (1300), Veikhiie* 
ndiii.sk (4150), and Merleliinsk (4o70) in 'riaiislmikalia, inav he 
meutioiied as local coiimunial centies — Kiaclita having ome had 
gieat luiportanee in the tea- trade with tdnn.a. The otheis are 
merely adiiiinislrative eentics. Towns like Obdoisk, Ikiezolf, 

Narym, Yiluisk, Vcrk]iov.iiisk, Okhotsk, and many otheis wlneh 
hgiiie oil the maps aie nieuly administrative centies for Icvving 
the yabiik^ each with less than 1000 or even fewer than 500 and 
300 inlmhilaiit'.. Of the fifty-three towns of Westenuand Eastoin 
Sibeiia onlv two li.ivo moie than 30,000 umi ciglit from 1*2, OOo to 
21,000 mliahitantb each; in ten towns the population laiiges liom 
5000 to 10,000. 

The shoies of all the lakes wliieli filled tlie de]>r(‘Ssions dining the History. 
Ijacustrinc jKuiod are toveied with leiiiains dating liom the Neo- 
litliic Stone period ; and numberless A:/// (/a / ia’ ( tumuli), ovens, and 
soon bear witness to a much denser population than the jnesent 
Ihiring the great ungiaiions in Asia liom east to west many 
populations w'cro probably driven to the mirihern boidem of the 
gieat plateau uiid thence c*ompellcd to descend into Siberia ; suc- 
ceeding waves or imiiiigiatiou diovo them still farther towaids the 
haiivn grounds o( the north, wlicre tliey melted away. According 
to Radlotf, the cailiest inhabitants of Siheiiii weie tlic Vcniscians, 
who spoke a language diHereiit Jiom the IJial- Altaic ; some f<‘w 
ti aces of them (Yeniseians, Sayan -Osliaks, and Koltes) have been 
found among the Say.in Mountains The Yeniseians weie followed 
by the Ugro Saiiioyedes, who also came originally lioin the high 
jiiateau ami were eonqielled, jirobahly ilnring the gicat nngiation of 
the Huns in tlie 3d century J\ i\, to eioss the Altai and Sa}an iimges 
ami to tiitcr Siberia. To them must he assigned tlie v^eiv nunieioiis 
lemains d.itiug fiom the Bronze period which aie seatteiiHl all over 
south Siberia, lion was unknown to tbein ; but thev excelled in 
hi on/e, silver, ami gold vvoik. 'J'heir hron/e om.'iments ami im- 
plements, often polished, evince a gieat dcvcl(.)})muii of ai fistic 
t.isie; and t heir ii ligated tulds covcied wide an-as in tlie f« rtilc 
tiai'ls. On tlie whole, tlieir civili/at urn stood mmh higliei limn 
that of thiir nioie reeent .successors. Eight ccntuiics later the 
Tuikish .stoi’ksoj* “Tukiu” (in Chinese spelling), KJuigasses, ami 
riguis — also compelkd to migrate iioitli-we.st wards fiom theii 
toiinei .seats — suhtlut'd the Cgio-Sainoyedi's. These new invaders 
Imv'c likewise left numerous traces o^ their sojourn, and two dif- 
feieiit peiioiks may he easily distinguished in their leimiins. 'fhey 
weie aequainled with iron," ami learned from theii subjects the ait 
of hroii/c-casting, which they used for ilccoiative pin poses only, 
and to vvhiidi they gave a. still higher artistic stanij», Tlieii potleiy 
is also iniuh niojc perfect and more artistic than thal of tl.e ’*ion/o 
period, and their ornainoiits now have a place among tlie liiicst 
coli(‘etions at fhe Bt I’etersburg Herniilage ThisluiKisli eiiij)iie 
of tlie KhagiiAse.s iiiusL have lasted until the 1.3th centm y, wlien fhe 
Jdoiigols, under .fenghiz Klnin, subdued them and destreved their 
eiv ilization. A dee ided dtclim* is .show ii hv the giavcs winch have 
been discovered, iiiifil tlie country leaclicd tlie low level at whicli it 
vva.s found by the Russians on their ni rival towanls the close of 
the 16th century. In tlie heginning of fhe 16lh ceiiliiiy Tatar 
fugitives from 'rurkestan suhdueil the loosely associated tribes in- 
habiting the lowlands to tlie east of the Urals. Agriculf uiists, 
tanners, merchants, ami luollalis (priests) vv’eri* eiilled from Turke- 
stan, and small j»rincij)alitip.s s}nnng in> on the lilish ami the Ob. 

Thesa wci‘^> united by KJiun Ediger, ami eonUicts with the Russians 
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who were then colonizing the Urals brought him into collision 
with Moscow ; his envoys came to Moscow in 1555 and consented 
to a yearly tribute of a thousand sables. This source of wealth 
attni(tte<l Russian adventurers to the trans-Ural regions. As early 
us the 11th cenUiry the Novgorodians had occasionally penetrated 
into iSibcna ; but the fall of the republic and the loss of its north- 
eastern dependencies checked the advance of the Russians across 
the Urals. On the defeat of Ste|Uiii Kaziii manv who were unwill- 
ing to submit to the iron rule of Moscow iimtie tbeir way to the 
settlements of Stroganoff in Perm, and tradition has it that, in order 
to get rid of his guests, Stroganoif suggested to tbeir chief, Yerniak, 
that ho should cross the Urals into Siberia, proinisiug to help him 
lit this enterprise with supplies of food aiul arms. Yennak entered 
Sib(‘ria in 1580 with a band of 16;it> men, following the Tagbil uiid 
Tiira rivers. Next year they were on the Tobol, and 500 men suc- 
cessfully laid siege to Isker, the re.si«lcii(*e of Khan Kutclium, in 
the neighbourhood of what is now Tobolsk. Kutchnni lied to the 
steppes, abandoning his doniaitis to Vermak, who, according to 
tradition, purcliasetl by the ^mwent of vSilicria to Ivan IV^ bis own 
restoration to favour. Yennak wa.s drowned in the Irtish in 1584, 
after having been defeated by the Tatars. After his death the 
Cossacks abandoned Siberia ; but new Umds of bnnler.s and adven- 
turers, attracted by the funs, jjoured every year into the country, 
and were supported by regular troops from Moscow. I'o ovoid 
conflicts with denser population.s in the soutli, they preferred tt> 
advance eastwards uloiig higher latitudcH; meanwhile Moscow .sent 
fresh detachments of tioojw under who erected forts and 

settled labourers arouiul them to supply the gairi.son.s with food, 
guiipow’der, and arms. Witlnn eighty j^cars the, Russians had reached 
the Amur and the Pucilic. This rajiid conquest is accounted for 
l)y the eircunislain’o that they met with no org:ini/<Ml resistance. : 
they found only the Tatar Kutchmn on the 'fobol, and in the 
Altai the Turkish Ktock.s under the Kalninck Altyn Khan, the 
centre of whose j»ower was on the Kcint<hik, and who collected 
tribute from the Tclciits, Uryaiikhs, Teslesses, llcltins, Jbinil.s 
(Kirghiz), and other smaller tribes. Neither Tatars nor Turks 
could offer any serious resistaiieo. When travelling down the 
Yenisei in 1C07-10 the Cossacks first en4‘ount(n*ed Tuiiguses, who 
Btrcnuoiisly fought for their iiKlepemlonce, but were at last subdued 
about In the Russians reached the. fouinh'd the 

fort of Yakntskiy in 1637, and two years lat«*r reached the Sea of 
Okhotsk at the mouth of the Ulia river. The llariats offered sumo 
opjiosition, but betwe<*ii 1031 and 16 11 the Cossacks eroetctl several 
pa1i.sa4l«d forts in their territory, an<l in 16 IS the fort on the upp«'r 
iJda (Verklnu'-lldinskiy O.strog) beyond laike Ikiikal. In 1643 
PoyarkolPs boats ih'scended the Amur, retiiriiiiig to Yakut.sk by 
the Sea of Okhotsk atnJ the Aldan, ami in lG4P-f>0 Khabaiolf oc- 
cupied the course of the Amur, 'flic rcsist.'iiice of the Chine.se, 
howeV4*r, obligetl the Oossacks to quit their Ibrt.s, and by Ibc treaty 
of Nertchinsk (1686) Russia abandoned her advan<.« into thcj basin 
of the river. In her anxiety to keep peace with China and tmt 
to endanger the Kiaelita trade, Hussia rigorously proliibited ami 
piinisliod all atbuiiyds ot the Siberians to advance farther towaids 
that river until 1855. In 1846 the Rus-siaii ship “ Baikal ” di.s- 
4-overed tlie estuary of the Amur; in 1851 the milifary po.st of 
Nikohuevskiy \vu.s establisln’d at its mouth, and two years later 
the ]iost of Mariiiisk near Lake Ki/i. Next yearn RiLssiau inilitaiy 
expedition under Miiravioff exphned tin* Amur, and in 18.57acliam 
of itussian Cotsaek.s and peasants luul already settled along the 
whole course of the river. The aecomplished fact was rceogni/ed 
by China in 1857 and 1860 by a treaty. In the same yi'ar in wliieh 
Kbabarolf explored the AmiiV (1648) tbo Cossack Dejneff, starting 
fj-oni tbo Kolyma, saile4l round the nortb-ea.steni extremity of Asia 
tbiougb the strait wdiieli w'as rediseoverwl and de.seribed eighty 
years later by Ilchritig (1728). Cook in 1778, and after him I.A 
t\*rou.so, settled dcdinitively the broad features of the northern 
Paeitie coast. Allhougli the Are.tn? Ocean had been reache<l a.s 
riily as the first half of the 17th century, the cxploruthm of its 
coasts by a series of expeditions under Ovtayn, Minm, Prontehi- 
fW'heft', Ijasiuius, and Laptfdf—w hose laboura eoirstitu to a brilliant 
[Migo in tbo annals of geographical discovery— was begun only in 
the 18tb century (1735-39). 

The scientific exploration of Siberia begun in tbo period 1733 to 
1742 by Mcs.sr)rschniidt,Cmoliii, and Do Lislo de la Croyerc w'as .soon 
followed up by MiiUer, Fischer, and Georgi, Palla.s, with several 
Russian students, laid the first foundation of a thorough exploration 
of tlic topography, fauna, flora, and inhabitants of the country. Tho 
journeys of Hansteen and Ernian (1828-38) wore a most important 
new step in the exploration of the tcmtop)^ Humboldt, Klircnberg, 
and Gustav Rose also paid in the course of those years short visits 
to Siberia, and gave a new impulse to the accumulation of scientific 
knowledge ; while Ritter elaborated in his Aden the true founda- 
tions of a sound knowledge of the structure of Siberia. Midden- 
dorff.s journey (1841-43) to north-eastern Siberia — contemporaneous 
with Oastri^trs journeys for the special study of the Ural-Altaian 
latiguo^s — directed attention to the far north and awakened in- I 
teriMt m the Amur, whose basin soon became tlie scene of the I 


expeditions of Akhte and Schwarz (1852), and later on (1854-57> 
of the great Siberian expedition to which wo owe so marked an- 
advance in our knowledge of Eastern Siberia. The Siberian branch 
of the Russian Geographical Society was founded at the same time^ 
at Irkutsk, and afterwards became a permanent centre for the ex- 
ploration of Siberia ; while the opening of the Amur and Saghalin 
attracted Maack, Schmidt, Glehii, Radde, and Schrcnck, whoso 
works on the flora, fauna, and inhabitants of Siberia have become 
widely known. 

ntblwgmphy.—il) Onuiral.—The under-mentfonca works of the explorers ot 
the IBtli century contain iich sources of iuloniiation not oth<n-wise obtainable. 
Rbmiid Ides, 2'mvete, 17a'>; Mmerschmldl, iteuv, 1781 ; MUIlor, 
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Gcorci, lifittti (1775), Urogr.-phys. Jinchretlmn{f ties Hvss. and Beschr. ^U^ 

Jiinwokwr (l7lW) ; Pallas, Voy en Sibiru (1773-88), Hmgntphia Jiosso-AsMtica, 
Saitmluny hint. Naehuchten uher AhngoUscheii yd/kerscha/ten (I77ii): Meue Nord~ 
w'lw. lintnuffi, and Heueste ymd. Iteifruge\ Kalk, Iteise, and TtnttigraphmltM Sei- 

ieatje, ^ " '* ’ ’ " 

ruiljl 

1803; . , 

.JoHrneif {\iUHs,), 1802; LcsHcps, 'Jrareh lo Kamtehutka, V^W); the Voyages ot 
LiUke,‘Kotsi*\»m*, Kiltlitz, Kvuwwslcrn, and La Ptrouse ; Martynofl, VoyagepH- 
torenyue^ 1823, OtM'braiie, Vedestrntii, Jovrney^ IK’J.*) ; Khvostol! and Davydoff, 
Maiios,aiKl Slovtsoffs Journeys (Uuss ), 1812 to 1827 ; llcdcnstnmi, FrntjmeiUs 
on Siberia (Uuss ), 1830; Ritter, Amn, 183.3, and Russian tianslations, with 
appemllees ; Slovtsofl, Ilistoi mil Sketch of Sil)eriu (Russ.), 1838-44 , Wrangcl and 
Anjou, Voyage to the Vnhir Si’U, 1840; Ernnin, Seise um fits R’ch!, 1833-42, and. 
Ar^iiv f. d ufiss Kuiule ron Jiuss/and; Ledebour, Jtetse dureh den Altaic 1820, 
and FUmi Altana, 1820-33; Rose, Jleise. tuvh den Altai, 1837-43; Sehurovskiy, 
Journey to the Altai (Rii.ss ), I84l>; Tclilhalchetr, Voyotje deV Altai, 1848; licl- 
inerscn, lisim iiaeh dein Altai, 1848; IJuinboldt, Asie Centnde, 1844; Stuoken- 
lK‘ig, Jlydnwraphu', 1814, Cotticll, Jiecol lections, 1842; KnflhiHjin, Rnmnach 
den doblwasiliereien, 1847 ; llapeineiater, Slati^u'al Sketch (Russ.). 18.'»4 ; Oaalr(‘ii, 
Jieiseherichte (\SbG), hthnonro ph ische / orlesungenuberdu AUaischen Volker {1^57), 
NvrdiJKhe Ueise und Fuisihungen (1853), and Ifnefe aus dem. Altai , Middnudorli, 
Sdnnu'he lieise, 1818-7.') ; ScUrcn<‘k, Jieuten and ForseJmujen im Amurlandr, 18f»8- 
80, Mttviinowiez, Primifitt* Florie Amurensis, 1850. and many subsequent inoiio- 
f;rap}iK, Karldc, Heisebericlite, iHill, and Jleisen im Sndiv^ten Stbinens, 1801-6*); 
Za\ulihhin, Description of Vest Siberia, 18e0 , Muaek, Journey to the Amur, 1861, 
and The IJswri Region, 1862 (botli Russ ); Trudy of the Mheiwvn expedition. — 
mathciimticul part (also ^t:oKrH])hica1) by Schwnr/.and physical part. byRcliniidt, 
Glchn, and Brylkin, 1874 sq.\ Oswald Heir, “Mioeane. Flora von Hakhalin,” 
m Mtm. Ac, Sc. St Titershurg. 1870 . Wenukoff, IHe itussMuAsiatischen Grem- 
Uuule, 1874, and Russia mul the Fad (Rus.s ), 1877 , Vftjrin Stlnr. a collection of 
mpeiH(Rus.<i ), IH71> , Knvoshupkin, Yemuid Ihstrictand its I,lfe(HusiH.), 1865 ; 
Kennnn, Tent Life iv Siberia, 1870; 'i'l etiukofl, Tin I'uriilhansh District, 1869; 
Pavlolf, Siberian ib'rm, 1878 ; Usoff, Stnt, Desi i\ of Sib Cossacks, 1870; Finsch, 
Reise unch Jl'est Sihtrirn, J870; Ki’ebohin, A Viiit to the Valley oj the Yeuiseif 
IS79; Nonlenskiold, Voyage of the Viga, 1881, and Vega Fxited Vebvsk Jaktta- 
gel<ier, 1882 w/.; Winkler, VruVAltamhc Volker, 1882, nogoliihskiy, Mmudnsk 
District, 1884; Hpeick, Riisstii of the Far Fast (Russ.), 18.S.5 , Economical 
tSitiuUion of the Towns of Siberia, official publication (Rush.), 1870; Keiitcnoif, 
Geoijr, and Slat, DiLtiuiiury of the Russian Empire, b vols. (a most valuable 
soiuco of information, with full bihlinjrraphical delaila undei each a) tide); 
Elisco Reclus, Giographie Ihnrersille, vol. vi , “J/Asio RiiHse,” also Russian 
tiaiislation with appendices; Yadrintseff, Sitieria ff* a Cotony (Itiiss ), '1882 ; 
I'lcturesqne RsMia (Russ.), cd hy P. Heiiicuofl, vol xi. (Western Rihctia) and 
xli. (Fttoleni Siberia); Sehc^;loiI, Chronoloiig oj Sib. Jiist from lOifS to iAsf; 
Levitoft*, Guide to llest Siberia (Kiiss.), 18S3; Siivonn, Rusdiy KatenAur (for 
some stathsties). The, follow'ing ]»eil()di'’al« contain miportant inlormation - 
Syenernyi Arch\x\ 182.5; Silnrskiit Vyestnik, 1818 «/.; Mayasin Asiatiipie, 182.5; 
Melanges AsiotapieH ami hW. TkijHigues tirh du ItuU dr VAmd. d. Sc de, 
St Tdtersbourg i Memones of the same; the piiblications of the Bl Petersburg 
BotanieiilCaiilen.nml ol the neneial staif; Rut and ilelmeisen, Rcitntge ; Krnian, 
Archiv, JUdoiiral Aits, 1846, and Adilcnda, 184i)-7'i, oHleml publioal ions (Russ.) ; 
Vyrstmk, y.ajnsLi, and IrveAia f>t tlie Rii.ssi.'in (leo;;) ai)hieHl .Sneiety ; /.npiski 
nud Izrestm of the I'lnslem and WesU-ni Sihei j/m bitm(‘hn,s of tin* same . JtuHrtiu 
de la Soc des Fntur. de Mowou; Izreshaol the Society of Fi lends of Natural 
Seieiiccs at Moscow (I’oi anthrojfoloRy) ; 7>Mdv of the Ural and Ht Petuisburg 
Nwiety of Nntuuihsts ; A/mniflf ./.ofriiol of KtPeiersbnvn ; Verhandl.dei Miner, 
Ges zu St Tetenbinn , AleteoiologischerJahihiichaud /I MWrt/ei»oi the Central Physi- 
cal Observatory ; Drernyaya i Foivya Rotvya . the niodical and topograpliical 
Shonuk, the Sborink .Sudehnni Medirtny, and “Tlie Health" (Fdorovie) contain 
most valuable eontiibulmns lo the dcmo>fia|>liy ol Sils'im, the newspapers 
Amur, Vostochnoie ulmzieme, and especially Sihir, now jniblished at Irkutsk ; 
Jtimische Ihviu', Vriroda, ti i>opul.*ir review* eontaininp vahia))le iiifoiniatiou 
alKiul hunting ; Taniyittnyia /vai/Ai. (Hhnan!ieH)oI septuHte governments. 'Jlia- 
oftlcwl piibhculiou ot the uiinistiyot navy, Moiskoi Shonuk eontuiiiK many 
important eoiiti ibutlon.s to the geogiafihy of Liberia, as also, occaMionHUy, tlie 
VoennyiSborink. Coinjihito indexes by M. Me/hofl are publhslied by the Geo- 
grnphieul Society. 

(2) Flora and Fauna. - Besifles tin* woiks of Giiielin, Georgi, Pallas, Lfdo- 
IwuT, Middewlorn, Maack, Schreiiek. Rmlde, Schmidt, Glehii, and Maxinio- 
wicR, see a lai'gc nuinWr of inonouraphs bv Schmidt, Regel, Trautvettcr, 
tlerrler, Rraridt, Polyakofl’, Mart j nod, liudisehdl, and nuinv otliera scatteivd 
through the pnblieatioiis ol the Academy ot Seieiiee8,the StPetersbui-g IhitaniCttl 
Garden, the Society of NaturalLsts of Moscow, the Society of Fiiendsof Natural 
Heiem-es of Moscow, atnl the Geogia])liieul Soeieties ol St Petersburg ancL 
Irkutsk, Several of them are eoinplete yfo 7 ‘«//i* o) sejiarate regions, or im|K>rt^ 


graphical Indexes, jeailv published by the Geographical Society, and iha Indexes 
of the Kiclf Soeiety of Natural ists give full details. 

(3) Geology. -(JeologicHj observations occur m nearly all the above-wentioncdi 
works of ti av el tuid aeiial puhlK'ations. Of rei'erit monographs tho following, 
mihlisluMl In jM-nodieal publications, mav be mentioned —Meglitzky, in Verb, 
^ Miner, ties, zu St Veivtdmrg, 1856 ; S( iinndt, “ M iiiimiit)i Reise,” in Mem. q/ 
St leiermutg Ac ; Uipntin, on the Vitim, Yenisei, and Ivi.'isnoyarHk, in Afinino 
Journal and serials of the St Petersburg and Rust Si>H*rian Geographical 

‘Seo’Mees , t’zerski (map of shoifs 

Baical), in hvrsha, East Siberiiin Gi'ographieul Society, and several papera® 
eapeemlly on mining districts, in the Giurnyi Journal. * 

G) Awwn/ojry.-'fc^ovtHotr, of Siberia ; Shashkoff, a series of papers on 

■. * : Polyakoir, .Toumff to O* 

Ob (tranBlnted into OerniAH); Schftpoff, in \an^i8 hiiitoricnl wurkn and ito 
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the JfVttHa of the Slherian Qeogrsphloal Society ; SemokvMofr, Customary Tmw 
^ SUforUia luMgtws, 1876 ; peparK in OUltiht»iue%%yia ZapUkU vole, coxxxix. 
and coxcHi.; YodrintHeff. Siberia, 1682. Atyfeutoff and Koetroff in the eerials 
of the Ueogr, Soc. give mfoi’nuitioa about the present state of the indigenes 
and tlieir relations tit Russia. 

(6) Maxiinoff, Siberia and Hard lAibour, 1871 : Foinlizky, Adminietra- 

tionoftMU, 1879; Vagin, "Historical Docuiix'iits on Hilteria,*’ in the collection 
Sibir, vol. i.; Nikitin, "Pilsons and the Prisons Question,*' in Rutthlu Vyestnik, 
1878; Mishlo, "On Hilterlan Prisons," in OUsU'h, Zapiiki, 1881; Yodrintseft, 
Siberia as a Colony, 1882 ; Dostoievsky, Buried Alwe, 1881 ; Rosen, Memoiren 
sines Decobriaten,, 1870. (P. A. K.) 

SIBSAgAR, or Sebbsaugor, a British dwtrict of India, 
in the upper valley of the province of Assam, lying be- 
tween 26'* 19^ and 27** 16^ N. lat. and 93** 2V and 96“ 25' 
E. long., and covering an area of 2865 square miles. It 
is bounded on the N. and E. by Lakhinipur district, on 
the K. by independent NdgA territory, and on the W. by 
the Nowgong and N4g4 Hills distritjts. Sibsdgar consists 
of a level jilain, much overgrown with grass and jungle, 
a»nd intersected by numerous tributaries of the Brahma- 
putra. It is divided by the little stream Disai into two 
tracts, which differ in soil and general appearance. The 
surface of the eastern portion is very flat, the gen(iral level 
being broken only by the long lines of embankments 
raised by the Aliam kings to serve both as roadways and 
as a protection against foods. The soil consists of a 
heavy loam of a whitish colour, which is well adapted for 
rice cultivation. West of the ]‘)isai, though the surface 
soil is of the same character, the general as])ect is diver- 
sified by tlio protriisum of the subsoil, which consists of 
a stiff (Jay abounding in iron nodules, and is furrowed by 
frecpicnt ravines and water- courses, whi(;h divide the cul- 
tivable fields into innumi'rablo small sunken ])atches or 
Ao/as. The chief river is the Brahina])utra, which is navi- 
gable throughout the year hy steamers and largo native 
craft. The navigable tributaries of the Bralunaimtra 
comj)ri»e the Dhaueswari, the Burl Dihing, the l)isang, 
and the Hikliu, all flowing in a northerly (iirection from 
the NAgil Hills, Jmdiided within the district is the island 
of Maguli, which is said to have been formed by the silt 
brought down by the Subansi ri river from the Hinnllayas 
and deposited in the wide channel of the Bralimatmtni. 
Coal, iron, petroleum, and salt are found in the district. 
Wild 1 leasts of all kinds abound, including tlie elephant, 
rhinoceros, tiger, buffalo, and deer. The climate, like that 
of the rest of the Assam valley, is comparatively mild 
and temperate, and the average annual rainfall is about 
94 indies. 

In 1881 the pojndatioii of Sibsagar was 370,274 (tnalcs 395,194, 
f«nial«s 3 75,080), of whom Hindus nuriilioi(*d 339,063, J^Ioiiain- 
incdaiis 15,665, hill tribes 33,<S29, and Uhristians 80-1. 1’ho only 
pla(*e of more than 6000 iiihabiiaiits is Si ns a<; mi (see below). Of 
the total area 369,226 aeies vveie under eultivaliou in 1883-84, 
besides 78,710 aeres of forests. The stai»lo prodiu't is riee, which 
yields two crops in the year; lea is also extensively grown, 
Sibsagar being sec'ond only to Cacliar among the lea -growing 
diatriets of India; other crops include food-giains, juilses, oil- 
seeds, sugar-cane, and einehoiia. The local industries are luuited 
to the weaving of silk and cotton cloth, the making of bras-i and 
bell-inetal utensils, and eoars(i jiottery. The jirincipal exports aie 
tea, silk, mustard -seed, cotton, and jungle ]»roduct8 ; the iinpoits 
include salt, oil, opium, jiioce-goods, and miscellniieous haulwaie. 

On ilio decline of the Aham dynasty Sibsiigui, with the rest of 
the Assam valley, fell into the hands of tlie Hnnne.se. They were 
•expelled by the Hrilisli iii 1823, and in the following year the 
valley was annexed to British India. Tlio British, liovvever, were 
indisposed to underhiko the responsibilities of administration be- 
ond W'liat seemed absolutely necessary. The eoiiiitiy noiv forming 
ibsdgar distri(it, together with the southern portion of Lakhimjair, 
was placed under the rule of Raja Purandhar Siiih, on his agreeing 
t() pay an annual tribute of £5000. Owing to tlie raja’s misrule, 
Hibsdgar was reduced to a state of great poverty, ami, as he was 
tinabie to pay the annual tribute, tlio territories w^ere resumed by 
the Government of India, and in 1838 Sibsagar was placed under 
^he direct management of a British officer. Tho tea industry soon 
brought back prosjierity, and tho Sibsagar peasants iiov' rank 
among tlie most contented and wealthy in Assam. 

I *SIBSAGAR, chief town and civil hoadqiiartqfs of tho 
above district, is sittated about 1 1 miles south from the 
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Brahmaputra, being picturesquely placed around a magni- 
ficent tank covering an area of 114 acres. Besides tlie 
houses of the civil officials, it possesses a straggling bazaar, 
in which a brisk business is carried on during the cold 
season with the neighbouring hill tribes. In 1881 the 
population of the town was 6868. 

SIBYL. Certain women who projihesied under the in- 
spiration of a deity were called by tho Greeks Sibyls. The 
inspiration manifested itself outwardly in distorted features, 
foaming mouth, and frantie gestures, 'i'he notion that 
hysterical, convulsive, and epile])lic affections arc jiroof of 
divine inspiration has been cominou all ovit the w^orld (see 
Tylor’s rrimitive Cidture, ii. ]». 131 w/.). TTonier doi‘s not 
refer to a Sibyl, nor does Herodotus. The first Greek 
WTiter, so far as w'c know, who does so is Heraclitus 
(flourished about 500 b.(*.). As to the number and native 
countries of the Sifiyls much diversity of ojiiiiion iirevaihid, 
as is evinced by tho contradictory stateiiicnts of ancient 
writers. Aristophanes, Plato, and the author of the 0 <ai’- 
fiairia dicoiV/iaTa, attributed to Aristotle, appear to know 
of only one Bibyl. lleraelidcs Ponticus, a jnipil of Plato, 
seems to be the first writer who dislinguished si*vcral 
Sibyls, — flic Erythra*an, the Phrygian, ami the Ilelles- 
pontine. Later WTiters speak of two, tliree, four, (*ight, 
ten, and twelve. Pausanias (x. 1 2) enumerates four. Ac- 
cording to liim, the oldest was Hie Libyan^ »^ibyli a 
daughter of Zeus and Lamia. The second wjls Hero- 
phile, a native of Marpessus or Erytlirie in the Troad; 
she lived mostly in Samos, but vi.siled ("larus, Hclos, 
and Delphi. She lived biiforo the Trojan War, which 
she is said to have jiredicfed. The thiid was the Sibyl 
of (^umm in Italy, and the finirth was a Hebrew' Sibyl 
called Sabbo ; others, however, called tho last' mentioned 
Sibyl a P»iiby Ionian or Egyjitian. A ('cording to Plutarch 
(Dr Pyih, Orac.^ 9), the first Sibyl was she of Deljihi. 
Varro enumerates t(Mi Sib 3 ds, — the IWsian, Ijbyan, I)ob 
]>hic, Cimincrian, Erythrivan, Samian, (^iirnan, Ht‘lle.spoiit- 
ine, Phrygian, and Tlburtine. The Sibyl of whom we 
hear most was the Sibyl of Cnma‘, vvluini .dCneas con- 
sulted before his dchccnt to lladc.s. Slie was supjKised to 
live 1000 years. It was she who sold to Tanjuin the 
Proud the Sibylline books. She first offeiTd him nine ; 
when he i of used them, she burned Iluve and offered him 
the remaining six at the same price; wlii'ii he again re- 
fused them, she burned three more and offered liiin the re- 
maining three still at the sainti jirice. Tanjiiin then bought 
tliem. They were ent rustl'd to a college of fifteen men 
(iiuiuderem n n, narns fariumfis), wlio preserved them and 
consulted them on occasions of national danger. It would 
seem that they were consulted with a view to discover, not 
exact predictions of detiiiite future events, but the religious 
observances necessary to avert extraordinary calamities and 
exjiiate ]irodigiixs. They wi-to written in hexameter verse 
and ill Greek; liencii tlie college of curators was alw’oys 
assisted by two Greek interpreters. I'he books w’cr(‘ k(‘pt 
in the ienqile of Jiqiiter on th(‘« (‘apitol and shared tho 
de.structioii of the temple by fire in 83 B.('. Alter the 
restoration of tin*, tenqde the, senate sent ambassadors in 
76 to Erythra* to collect the oraclivs afresh and they brought 
back about 1000 verses; others were (-(^llectod in Jliuiii, 
Samos, Sicily, Italy, and Africa. In the year 12 Augustus 
sought out and burned a great many spurious orachis and 
subjected the Sibylline books to a (*ritical revision ; they 
were then placed by him in the tem]»le of Aiiollo Patrons, 
where we hear of them still existing in 363. They seem 
to have lieeu burned by Stili(*l )0 shortly after 400, Accord- 
ing to the researches of Klauscii (yEneas vnd die Penates^ 


^ I'hei'f is a gap in the text of Pausanias, and his meaning is not 
quite ciniAiii* 
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Hamburg, 1839-40), the oldest collection of Sibylline 
oracles appears to have been made about the time of 
Solon^and Cyrus at Gergis on Mount Ida in the Troad ; 
it was attributed to the Sibyl of Marpessus and was pre- 
served in the temple of Apollo at Gergis. Thence it 
passed to Erythrae, where it became famous. It was this 
very collection, it would appear, which found its way to 
Cum% and from Cumae to Rome. 


The collection of so-called Sibylline oracles which has descended 
to us is obviously spurious, bearing marlcs of Jewish and Christian 
origin. Ewald assigns the oldest of them to about 124 b.o. and 
the latest to about 668-672 A.n. They have lieen edited by Fried- 
lieb (Leipsic, 1862) and Alexandre (2d ed., Paris, 1869). For an 
examination of the different lists of Sibyls, see E. Maass, De SibyU < • 
larum Tndicibtutf Berlin, 1879. 

SIBYLLINE BOOKS. See Apocalyptic Litbra- 
TURK, vol. ii. p. 177. 


SICILY 


Part I. — History. 


Gi«ogra- QICILY, slightly surpassed by Sardinia in superficial 
' O extent, is, in its geogra]>hical and historical position, 
posi ion. greatest island of the Mediterraiujan. As such it holds 
among European lands a position answering to that of Great 
Britain, the griiatest island of the Ocean, and the events of 
their history have at more than one period brought the two 
islands into a close connexion with one another. The geo- 
graphical position of Sicily (se.e vol. xiii. pi. IV.) led almost 
as a matter of necessity to its historical ]iosition, as the meet- 
ing-place of the nations, the batth‘-field of contending races 
and creeds. Lying nearer to the mainland of Europe and 
‘ nearer to Afric.a than any other of the grt'at Mediterranean 
islands, Sicily is, next to Spain, the coninicdlng link between 
those two quarters of the world. It stands als<» as a break- 
water between the «3astern and western divisions of the Medi- 
terranean Sea. In j)rir-}iistnric times tliose two divisions 
were two vast lakes, and Sicily is a surviving fragment of 
the land which once parted the two united seas and united 
the continents which arc now distinct. That Sicily and 
Africa were onco joined we know only from modem scien- 
tific research ; that Sicily and Italy W(;re once joined is 
handed down in legend, unless the legend itself is not rather 
an obvious guess. Sicily tlien, comparatively near to Africa, 
but much nearer to Europe, has been a Euroj>can land, but 
one specnally open to invasion and settlement from Afri<‘a. 
Dividing the eastern and westeru basins of the Mediter- 
ranean, it has b(jen a ]»art of western Europe, but a part 
which lias had 8]»ecially close relations witli caste.rn Eiin>j)e. 
It has stood at various times in dost', connexion witli Greece, 
with Africa, and with Spain ; but its closest connexion lias 
been witli the neighbouring laud of Italy. Still Italy and 
Sicily are tlioronglily distinct lands, and the liistory of 
Sicily should iicvct bo looked on as simply part of the 
history of Italy. Lying thus between Europe and Africa, 
Sicily has been the battle-field of Europe and Africa. That 
is to say, it has been at two separate periods the battle-field 
of Aryan and Semitic man. In the later stage of the 
strife it has hocn the battle-field of (.^Jiristendom and Islam. 
This history Sicily shares wuth Spain to the west of it and 
with Cyprus to tlie cast. And with Spain tlio island lias 
had several direct points of connexion. There was in all 
likeliliood a near kindred between the earliest inhabitants 
of the two lands. In later times Sicily was ruled by 
Spanish kings, both alone and in union w'ith other king- 
doms. The connexion witli Africa hns consisted simply 
in the settlement of conquerors from Africa at two pisriods, 
first Pluenician, tlien Saracen. On the other luind Sicily 
has been more than once rnadt^ the road to African con- 
quest and settlement, both by Sicilian princes and by the 
Roman masters of Sicily. The connexion with Greece, 
the most memorable of all, has consisted in the settlement 
of many colonies from old Greece, which gave the island 
the most brilliant j>art of its history, and which made the 
greater part practically Greek. This Greek element was 
strengthened at a later time by the long connexion of 
Sicily with the Eastern, the Greek-speaking, division of 


the Roman cnqiire. And the influence of Greece on 
Sicily has been rejiaid in more than one shajie by Sicilian 
rulers who ha^'o at various times held influence and 
dominion in Greece and elsewhere beyond the Uadriatic 
(Adriatic). The connexion between Sicily and Italy begins 
with the primitive kindred between some of the oldest 
elements in each. Then came the contemporary Greek 
colonization in both lands. Then came the tendency in the 
dominant po\vcrs in southern Italy to make their way into 
Sicily also. Thus the Roman occujiation of Sicily ended 
the struggle between Greek and Phoenician. Thus the 
Norman occupation ended tlie struggle ])etween Greek and 
Saracen. Of this last came the long connexion between 
Sicily and soutliern Italy under several dynasties. Lastly 
comes the late absorption of Sicily in the modern kingdom 
of Italy. The result of these various forms of Italian 
influence lias been that all the other tongues of the island 
liave died out before the advance of a jieciiliar dialect of 
Italian. In religion again both Islam and the Eastern 
form of Cliristiauity have given way to its Italian form. 
Tlie connexion wuth England amounts (o this, that both 
islands came under Norman dynasties, that under Norman 
rule the intercourse between the two countries was ex- 
tremely close, and that the last time that Si(‘dy was the 
scat of a separate power it w%as under British protection. 

The Phmnician, whether from old Plnenicia or from Car- 
thage, came from lands which were mere strijis of sea-coast 
with a boundless continent behind them. The Greek of 
old Hellas came from a land of islands, poniiisulas, and 
inland seas. So did the Greek of Asia, though ho had, 
like the Phauiician, a vast continent behind him. In Sicily 
they all found a strip of sc^a-coast with an inland region 
behind ; but the striji of sea-coast was not like the broken 
coast of Grci^ee and Gret'k Asia, and the irdand region w^as 
not a boundless continent like Africa or Asia. In Sicily 
therefore the Greek became more continental, and the Phoe- 
nician became more insular, than cither nation had been in 
its own land. N eitlier jieoplo ever occupied the whole island : 
the jiresence of the otlier liindored either from occupying 
even the wliolo of the coast; nor -was cither people over able 
to s]»read its dominion over the (‘arlior inhabitants very 
far inland. Sicily thus remained a W’orld of its own, with 
interests and disjiutes of its own, an<l divided among in- 
liabitants of various nations. The history of tlie Greeks 
of Sicily is constantly connected with the history of old 
Hellas, but it runs a separate course of its own, Theii: 
position answers somcwJiat to that of the English people 
of the United States with regard to the mother-country 
of Great Britain. It differs in this, that the independence 
of the Greek cities in Sicily was not the result of warfare 
with the mother-country. Otherwise the analogy would 
have been almost exact, if France or Spain had kei>t its old 
power in North America. The Phoenician element ran an 
opposite course, as the indei>endent Phoenician settlement^ 
in Sicily sank into de])endeneies of Carthago. The entrance 
of the Romans put an end to all practical independence on 
t^ part^of either nation. Buttfloman ascendency did not 
affect Greeks and Phoenicians in the S&me way. Phoenician 



BIBTOBY.] SIC 

life gsedually died out. But Boxnan aecendency nowhere 
crushed out Greek life where it already existed, and in 
some ways it strengthened it. Though the Greeks never 
spread their dominion over the island, they made a peace- 
ful conquest of it. This process was in no way hindered 
• by the Roman dominion ; the work of assimilation went 
on still faster. 

inal The question now comes, Who were the original inhabit- 
ants of Sicily ? The island itself, Sicilia, plainly 

takes its name from the Sikels (^ikcAoi, Siczdi), a people 
whom we find occupying a great part of the island, chiefly 
, east of the river Gela, They appear also in Italy, in the 
toe of the boot, and older history or tradition spoke of 
them as having in earlier days held a large place in I^atiam 
and elsewhere in (jentral Italy. They were believed to 
have crossed the strait into the island about 300 years 
before the beginning of the Greek settlements, that is to 
say in the 11th century B.c. They found in the island 
a people (;allcd Sikans (^iKavol, Sicani), whose name might 
pass for a dialectic; form of their own, did not the ancient 
writers straitly aftirm thfjrn to be a wholly distinct peo])le, 
akin to the Iberians. Sikans also appear with the J jgurians 
among the early inhabitants of Italy (Virg., ^En., vii. 795, 
viii. 3*28, xi. 317, and Servius’s note). It is possible then 
that the likeness of name is accndental, that the Sikels 
belonged to the same branch of the Aryan family as the 
Italians, w'hile Sikans, like Ligurians and Iberians and 
the surviving Basques, belonged to the earlier non-Aryan 
population of western Eiiroj)e. But, whatever the origin of 
either, in the history of the island Sikans and Sikels aj»pear 
as two distinct nations with a clear geogra])hical boundary. 
And we may venture to set down the Sikels as undeveloped 
Latins, who were hindered by the coining of the Grcicks fiom 
reaching the same indcipendont national life as their kinsfolk 
in Italy, and, instead of so doing, were gradually Hellenized. 
On the other hand, some Sikel elements made their w’ay into 
the Greek life of Sicily. That the Sikels spoke a tongue 
closely akin to Latin is plain from several Sikel words wliicdi 
crept into Sicilian Greek, and from tlie Sikeliot system of 
weights and mc^asures, — utterly unlike anything in old 
Greece. When the Greek settlements began, the Sikans 
had hardly got beyond the life of villages on hill-toj)s (Dion. 
Hal., v. 6), more truly ]»erha])s villages with places of shelter 
on tlieliill-tops. The more advanced Sikels had their hill- 
forts also, but they had learned the advantages of the sea, 
and they already had settlements on the coast when the; 
Greeks came. As w'e go on, we hoar of both Sikel and 
Sikan towns ; but w e may sus]iect tliat any a[)proaeli to 
true city life was owing to (ilrccisk influences. Neither 
pco]>lo grew' into any form of national unity. There was 
neither common king nor common confederation either of 
Sikels or of Sikans. They w'ere therefore partly subdued, 
partly assimilated, slowdy, but without much effort. 

In the north-etist corner of the island we find a small 
territory occupied by a jx'ople who seem to have made 
much greater advanciis tow'ards civilized life. The lillymoi 
wore a peojde of uiictTtain origin, but they claimed a 
mixed descent, partly Trojan, j)artly Greek. Thucydides 
jiowever unhesitatingly reckons them among barbarians. 
Tliey had considerable towms, as Segesta (the Greek Egesta) 

^ and Eryx, and the whole history, as w'cll as the remains, of 
Segesta, shows that Greek influences prcA'ailed among tliem 
very early. In short, w^e find in the island three nations 
distinct from the Greeks, two of which at least easily 
adopted Greek culture and caino in the end to jiass for 
Greeks by adoption. 

y. • But, as we have already scon, the Greeks were not the 
first colonizing peoi)lo who were drawm to the great island. 

e. As in Cyprus and in tlij islands of the ^Egiean, the 

ts. Phoenicians were befove them. And it is from this presence 
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of the highest forms of Aiyan and of Semitic man that 
the history of Sicily draw's its highest interest. Of 
Phoenician occupation there are two, or rather three, 
marked periods. We must always remember that Carthage 
— ^the new city — was one of the latest of Phoenician founda* 
tions, and that the days of the Carthaginian dominion 
show us only the latest form of riioenician life. Phoe- 
nician settlement in Sicily began before Carthage became 
great, perhaps before Carthage came into being. A crowd 
of small settlements from tlie old l*hcenicia, settlements 
for trade rather than for <lominit)n, factories rather Uiaii 
colonies, grew up on promontories and small islands all 
round the Sieilian coast. These wen; unable to withstand 
the Greek settlers, and the Plnenicians of Sicily w ithdrew 
step by step to form three considerable tow ns in the north- 
west corner of the island, - Motye, Soloeis or Solunto, on a 
hill overhanging the sea on the north coast, and the great 
Panormos, the all^haven (see Palermo), the city destined 
to be, in tw'o difierent periods of the w'orld’s history, the 
head of Semitic pow'er in Sicily. 

Our earlier notices of Sicily, of Sikels and Sikans, in the Greek 
Homeric poems and elsewhere, are vague and legendary. cploni»« 
Both races appear as given to the buying and selling 
slaves {0(L, xx. 383, xxiv. 30, 1110). The intimate con- 
nexion betw'een old Hellas and Sicily begins with the 
foundation of the Sicilian Naxos by Chalk id ians of Euboia 
under Theokles, wdiich is assigned to tin; year 735 u.c. 

The site, a low ] promontory on the cast coast, immediately 
below the height of Tauroinenion, marks an age which had 
advanced beyond the hill -fortress and which thoroughly 
valued the sea. Tlie n(*xt year ( 'orinth bi‘gan her system 
of settlement in the w'cst : Korkyra (Corey ra), the path to 
Sicily, and Syracuse on the Sicilian coast w'eie planted as 
])arts of one enterprise. From this time, for about 1 50 years, 

(Ireek settlement in the island, with some intervals, goes 
steaiUly on. lioth Ionian and 1 )orian colonies were jjanted, 
both from the older Greek lands and from the ohh*r Sicilian 
settlements. Tlie east coast, nearest to Greece and ricbest 
in good liarbrpurs, W'as occupied fir^t. Here, between 
Naxos and Syracu^v, aroho the Ionian cities of Lcontinoi 
and Katana ((/alina, (.\itania) and the Dorian Mcgara by 
llybla. Settlement on the south w<‘stcrn coast began 
about 688 n.o. with the joint Cretan and Rhodian settle- 
ment of Gela, and went on in the foundation of Selinous 
(the most distant (Lvek city on this sitle), of Kainariria 
(CVmariiia), and in 588 b.c. of the Geloan settlement of 
Akragas (Agrigentnni, Girgenti), iplanted on a high hill, a 
little w'ay from the sea, whieli lieciirnc the si‘Cond city of 
Hellenic Sicily. On the north eoa^t tin* Ionian Himera 
wais the only Greek city in Sicily itself, but the Knidians 
founded J-<i|>ara in the yEoliaii Islands. At the north-east 
corner, otpiposite to Italy, and commanding the strait, arose 
Zankle, a city of uncertain date and mixed origin, better 
known under its later name of ]\Iessana (]\Iessene, Messina). 

Thus nearly all the east coast of Sicily, a great iiart of 
the south coast, and a much smaller part of the north, 

}>asscd into the hands of Greek settlers, — Sikehots (1 \k€- 
Aourai), as distinguished from the native Siktls. Tliis w'as 
one of thegri'atest advances ever inadi* by tlie (hcck pmpJe. 

The Greek clcnunt began to be ]>rcdouiinant in the island. 

Among the earlier inhal)itaiits the Sikels w'cre already be- 
coming ado]»ted Greeks. Many of them gradually sank 
into a not wholly unwilling siib]ecti(m as cultivators of tho 
soil under (hcek masters, — a relation embodied perhaps in 
the legend that a native Sikid jprince led tin; (Jreek settlers 
to the foundation of Megara. P>ut there were also inde- 
pendent Sikel towns in tho interior, and there was a strong 
religious intercommunion betw'een the. two races. Sikel 
Henna (Enna, Castrogiovanni) is tin; speiu'al seat of the 
worship of Deinotcr and her daughter. Tlie Sikans, on 
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fchoeut.-t}ie other hand, seem more distinct and more steadily 
54 B.C. hostile. The Phoenicians, now shut up in one corner of 
tlie island, with 8elinous on one side and Himera on the 
other founded right in their teeth, are bitter enemies ; but 
the time of their renewed greatness under tlie headship of 
^8per- Carthage has not yet come. The 7th century b.c. and the 
usUreek early jiart of the Gth were a time in wdiich the Greek 
cities of Hicily had their full share in the general prosperity 
of the (Jrcek colonies everywhere. Por a while they out- 
stripped the cities of old Greece. Their political constitu- 
tions wore aristocratic ; that is, the franchise was confined 
to the descendants of the original settlors, round whom an 
excluded body or pi ehs) was often growing up. The 

ancient kingship W'as j)erhaps kept on or renewed in some 
of the Sikeliot and Italiot towns ; but it is nioi-e certain 
tliat civil dissensions led very early to the rise of tyrants. 
The first and most famous is Phalaris uf Akragas, whose 
exact date is uncertain, whose letters are now cast aside, 
and wliose brazen bull has been called in tjucstion, but 
who clearly rose to power very soon after the foundation 
of Akragas. Under his rule the city at once sprang to 
tlie first place in Sicily, and he was the first Sikeliot ruler 
who held dominion over two (freek cities, Akragas and 
Hiinora. This time of jirosperity was also a time of intel- 
lectual progress. To say nothing of lawgivers like Ohar- 
ondas, the iine of Sikeliot poets began early, and tlie cir- 
cumstances of the island, the adojition of many of its local 
traditions and beliefs - -perhaps a certain intermingling of 
native blood— gave tlie irilxjllectnal life of Sicily a c.bar- 
aciter in some things distinct from that of old Hellas. 
Stesichoros of Himera (r. 6.'52 556 b.c.) holds a great place 
among the lyric iioets of Greece, and some place in the 
political history of Sicily as the o]i]»oiient of Phalaris, 
The architecture and sculpture of this age have also left 
some of tiicir most reinarkabJo rnoimmcjits among the 
Greek cities of Sicily (see Syeacjuse). The remains of the 
old temples of Selinous, attributed to the 7th century B.i\, 
show us the Doric style in its earlier state, and the sculji- 
tures of their metopes (])rescrved at Palermo) arc as dis- 
tinctly grotesque as any ]loinan#'s(jue sculptuie of the 
11th or 12 til century. Jn both ages the art of the builder 
was far in advance of that of the ornamental carver. 

This first jieriod of Sicilian liistory lasts as long as Sicily 
remains untouched from any non-Hellenic quarter outside, 
and as long as the Greek cities in Sicily remain as a rule 
independent of one another. A change Insgins in the 6th 
century and is accomplished early in the 5th. The Phfx^ni- 
cian settlements in Sicily become dependent on Carthage, 
wliose growing power begins to be dangerous to the Greeks 
Jrowtb of Sicily. Meanwhile the gi’owtli of tyrannies in the 
f tyran- Greek cities was beginning to group several towns together 
under a single master, and thus to increase the greatness 
of particular cities at the expense of their freedom. Thus 
Thoron of Akragas (4i^8-472), wdio bears a good character 
there, acquired also, like l^halaris, the rule of Hiiliera. One 
such power held dominion both in Italy and Sicily. 
Anaxilaos of Rhegion, by a long and strange tale of 
treachery, o<*cupio(i Zankle and changed its name to M(*s- 
sana. Put the greatest of the Sikeliot jiowers began at 
eloxu Gcla in 505, and was in 485 translated by GeJou to Syra- 
cuse. That city now became the centre of a greater 
dominion over both Greeks and Sikels than the island had 
ever before seen,* Ihit Golon, like several later tyrants of 
Syracuse, takes his place — and it is the redeeming })oiiit 
in the jiosition of all of them — as the cliainpion of Ilellas 
against the barbarian. The great double invasion of 480 
B.c.was planned in concert by the barbarians of tlie East and 
the West (Died., xi. 20; schol on Pind.,/VjJA.,i. 146; Grote, 
V. 294), While the Persians threatened old Greece, Carth- 
age threatened the Greeks of Sicily. There were Sikeliots 
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who played the part of the Medizers in Greece : Selinoos 
was on the side of Carthage, and the coming of Hamilkar 
was immediately brought about by a tyrant of Himera 
driven out by Theron. But the united jiowor of Gelon 
and Theron crushed the invaders in the great battle of 
Himera, won, men said, on the same day os Salamis, and ' 
the victors of both were coupled as the joint deliverers of 
Hellas (Herod., vii. 165-167; Diod., xx. 20-25; Pind., 

A/f/i., i. 147-156; Simonides, fr. 42; Polyainos, i. 27). 

But, while the victory of Salamis was followed by a long 
w’ar with ]\Tsia, the peace which was now granted to 
Carthage stayed in force for seventy years. Gelon was , 
followed by his brother Hieron (478-467), the special Hieroi 
subjo<‘t of tlie songs of Pindar. Akragas meanwhile 1* 
flourislied under Theron; but a war between him and 
Hieron led to slaughter and new settlement at Himera. 

These transplantings from city to city began under Gelon 
and went on under Hieron. They made speakers in old 
Greece (Time., vL 17) contrast the iiermanencc of habi- 
tation there with the constant changes in Sicily. Hieron 
won the fame of a founder by peopling Katana with new 
citizens, and changing its name to Aitna. 

None of tliese tyiannies were long-lived. The power of 
Theron fell to ]ueces under his son Thrasydaios. When 
the })owcr of Hieron passed in 467 B.c. to his brother 
Tlira.syl>oulos the freedom of Syracuse was won by a 
combined movement of Greeks and Sikels, and the Greek 
cities gradually settled down as they had been before the 
tyrannies, only with a change to democracy in their con- 
stitutions. The mercenaries who had received citizenship 
from the tyrants were settled at Messana. About fifty 
years of general ])rosperity followed. We have special 
juctures of almost incredible wealtli and luxury at Akra- 
gas, chiefly founded on an African trade. Moreover artj 
science, poetry, had all been encouraged by the tyrants, 
and they went on flourishing in the free states. To these 
was now added the sjiecial growth of frci*dom, the art 
of public speaking. Epichannos (540-450), carried as a 
babe to Sicily, is a link between native Sikeliots and 
tlio strangers invited by Hif‘ron ; as the founder of the 
local Sicilian comedy, he ranks among Sikeliots. After 
him So])liron of Syracuse gave the Sicilian mirnes a place 
among the forms of Greek ]>oetry. Hut tlie intellect of free 
Sicily struck out higher paths. Empi^dokles of Akragas is 
I best known Ironi the legends of his miracles and of his death 
in the fires of A^^tna ; but 1 h» >-vas not the less philosopher, 
j)oet, and physician, besides his political career. It is 
vaguely iniiilied (Diog. Laert., viii. 2, 9) that ho refused 
an offer of the tyranny or of authority in some shape. 
Gorgias of Iwcontinoi (c. 480-375) had a still more direct 
influence on (ilreek culture, as father of the technical schools 
of rhetoric throughout Grtjece. Architecture too advanced, 
and the Doric style gradually lost somowdiat of its ancient 
massivfmess. 'J'hc tem])le at Syracuse wliich is now the 
metropolitan church belongs to the earlier days of this 
time. Jt is followed by tlic later temples at iSelinous, 
among them the temple of Zeus, which is said to have 
been the greatest in Sicily, and by the wonderful series 
Akragas, croAvned by the Olympian temple, with its many 
architectural singularities. This, like its fellow at Solinous, 
wras not fully finislu'd at the time of the Carthaginian inroad ^ 

at tlie end of the century. 

During this time of prosperity there was no dread of Oondl- 
Carthaginian inroads. But in 454 B.o. we read of a war^f®" 
between Segesta and Lilybaion (Lilyba 3 Uin). There was as 
yet no town of Lilybaion; but, if the vrar was waged p g r A m 
against any Plifcnician settlement, the fact is to be notice<y 
as hitherto Segesta has been allied with the Phoenicians 
against the Greeks. Far mor^ important are our notices 
of the earlier inhabitants. For now|!omes the great Sikel 
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movlsment under Douketios, who, between force and per- 
auasion, came nearer towarde uniting his people into one 
body than had ever been done before. From his native 
hill-top of Menai, rising above the lake dedicated to the 
Palikoi, the native deities whom Sikels and Greeks alike 
* honoured, he brought down his people to the new city of 
Palikai in the plain. His power grew, and Akragos could 
withstand him only by the help of Syracuse. Alternately 
victorious and defeated, spared by Syracuse (451), sent to 
be safe at Corinth, he came back to Sicily only to form 
.greater plans than before. War between Akragas and 
• Syracuse enabled him to carry out his schemes, and, with 
the help of atiother Sikol prince who bore the Greek name 
of Archomides, he founded Kale Akte on the northern 
coast. But his work was cut short by his death in 440 ; 
the hope of the Sikel people now lay in assimilation to 
their Hellenic neighbours. Douketios’s own foundation 
of Kale Akte lived on, and we presonily hear of Sikol 
towns under kings and tyrants, all marking an approacli 
to Greek life. Koughly speaking, while the Sikels of 
the plain country on the east coast became subject to 
Syracuse, most of those in other parts of the island re- 
mained independent. Of the Sikans we hear less; but 
Hykkara in the north-west was an independent Sikan 
town on bad terms with Segesta. On the whole, setting 
aside the impassable barrier between Greek and I’hoenician, 
other distinctions of race within the island wore breaking 
down tlirough the spread of the Hellenic element. 8egesta 
was on familiar terms with both Greek and Ph(cnician 
neighbours, and had the right of intermarriage (Thuc., vi. 
4j) with Ilollonic 8elinoiis. Among the Greek cities them- 
selves the distinction between the Porian and the Tonian 
or Ohalkiclian settlements is still keenly felt. The Ionian is 
decidedly the weaker clement; and it wa,s most likely owing 
to the rivalry between the two great l")orian cities of 
Syracuse and Akragas that the Chalkidian towns were able 
to keep any ind(5])ondence at all. 

Up to this time the Italiot and Sikeliot Greeks have 
formed part of the general Greek world, while within that 
world they have formed a world of their o\\ ii, and Sicily 
has again formed a world of its own within that. Wars 
and conquests between Greeks and (beeks, es])eeially on 
the part of Syracuse, though not wanting, have been on 
the whole less constant than in ohl Greece. It is even 
possible to appeal to a vein of local Sicilian patriotism, to 
preach a kiml of Monroe doctrine by which Greeks from 
other lands should be slnit out as strang(;rs (dA.A(K/ivAot, 
Time., vi. Gl, 74). J^resently this state of Sicilian isolation 
W’as broken in u])on by the great Feloponnesian War. The 
Sikeliot cities w^ero drawn into alliance with one side or 
tile other, till the main interest of Greek history gathers 
for a wiiile round the Athenian attack on Syracuse. At 
the very beginning of the W'ar the Lacedaunoniaus looked 
for hcl]» from the Dorian Sikt*liots. But the first ac'tive 
•fer- intervention came from the other side. Conquest in Sicily 
was a favourite dream at Athens (Thuc., vi. ] , of. i. 48, 
and Diod., xii. 54), with a view to wider compiest or infiu- 
e»ce in the w^estcru Mediterranean. An opportunity for 
Athenian interference w’as found in 427 in a quarrel be- 
tween Syracuse and Leonlinoi and their allies. Leontinoi 
« craved help from Athens on the ground of Ionian kindred. 
Her envoy was Gorgias ; his peculiar style of rhetoric was 
now first heard in old Greece (Diod., xii. 53, 54), and his 
pleadings were succeasfiil. For several years from tliis 
time (427-422) Athens plays a part, chiefly unsuccessful, 
in^icilian affairs. But the ])articular events are of little 
importance, except as leading tlie way to the greater 
events that follow. The steadiest ally of Athens was the 
Italiot Rhegion ; Messana, w^th its mixed })opulaticRi, was 
repeatedly won and losf ; the Bikcl tributaries of Syracuse 
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give zealous help to the Athenians. But in 424 all the 454-418i 
Sikeliot and most of tlie Italiot cities, under the guidance 
of Hermokrates of Syracuse, who powerfully set forth the 
doctrine of Sikeliot, perhaps of Sicilian unity, agreed on 
a peace. Presently an internal disturbance at Leontinoi 
led to annexation hy Syracuse. This gave the Athenians 
a pretext for another attempt in 422. Little came of it, 
though Athens was joined by tlie Doric cities of Kamarina 
and Akragas, clearly out of jealousy towards Syracuse. 

For several years tlie island w^as left to itself. 

Tlie far more memorable interference of Athens in 
Sicilian affairs in the year 415 was partly in answer to 
the cry of the exiles of Leontiura, partly to a ejnite 
distinct ajipeal from the Elyinian Segesta. That city, an 
ally of Athens, asked for Atht‘nian liel[) against its Greek 
neighbour Selinous. In a dispute, partly about bound- 
aries, partly about the right of intermarriage between the 
Hellenic and the Hcllenizing city, Segi‘sla w'as liard jiressed. 

She vainly asked for lielp at Akragas— some say at Syra- 
cuse (Diod., xii. 82)- anti even at CVthage. The last 
appeal was to Athena. But the claims of Segesta and 
Leontinoi arc soon forgotten in llie struggle for life and 
death between Syracuse and Athens. 

The details of the great Athenian expedition (415-413) Athenian 
belong jiartly to the political history of Athens, jiartly to*^*!*®*^' 
that of Syracusk (</.e.). But its results make it a marked^'””' 
ejiocli in Sicilian liistory, and the Athenian jilans, if suc- 
cessful, would have changed the wh(de face of the West. 

If the later stages of the struggle wore remarkable for the 
vast number of Greek cities engaged on botli sides, and 
for the strange inversion of relations among them on 'which 
Thucydides (vii. 57, 58) commtmts, the whoh* war was yet 
more remarkable for the large entraure of the barbarian 
element into the Athenian reckonings. The war wm 
underfaken on behalf of Segesta ; the Sikels gave Athens 
valuable hel}> ; the greater barbarian powxrs out of Sicily 
also came into play. Some help actually came from 
Etruria. But Carthage w^as more far-sighted. If Syra- 
cuse was an obje<*t <»f jealousy, Athens, succeeding to her 
dominion, creating a powder too neaily alike to her own, 
would have provoked far greater jealousy. So Atliens 
found no a(*tive su]qK)rt save at Kaxos and Katana, 
though Akragas, if slie would not help the in\aders, at 
least gave no help to her ow n rival. I'lio w'ar is instruct- 
ive in many w^ays : it reminds us of the geiicial conditions 
of Greek st^amansliip w‘hen we find that Korkyra w'as the 
incoiing-jdace for the allied fleet, and that Syracuse was 
rwiched only by a coasting voyage along the shores of 
Greek Italy. We arc struck aLo by the low iiiilitaiy le\el 
of the Sicilian Greeks. The Syracusan heavy-arim'd are 
as far below those of Atliens as those of Athens arc below 
those of Sparta. The ^yw^/«/^conti^ental character of Sicily 
causes Syracuse, with its havens and its island, lo be 
looked on, in ca)mparison wath Atliens, as a land jxiwer 
(yireLpiurai^ Time., vii. 21). That is to say, tlic Sikeliot 
level rejiroscnts the general Greek level as it stootl before 
the wars in wdiich Athens won and defended her dominion. 

The Greeks of Sicily had had no suoli military jaaclice as 
the (Greeks of old Greece; but an al»]c romniaiulci v.udd 
teach both Sikeliot soldiers and Sikeliot seamen to out- 
manceuvro Athenian.s. The main result of the e\j> 0 (iitiori, 
as regards Si(‘ily, w’as to bring the island more tlioroughly 
into the thick of Grctk affiirs. Syracuse, tJircatcned 
with destruction by Athens, was savcil by the zeal of her 
metropolis Corinth in stirring u[> the lk‘l()i»oiinesian rivals 
of Athens to help her. CjyIi]»])os canic ; the second 
Athenian fleet came and ]>enshed. Syracuse was saved ; 
all chance of Athenian dominion in Sicily or elsewhere in 
the West came to an end. S>racuso rt'paid the debt by 
good service to the Peloponnesian cause, and from that 
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) 92 b.o. time the mutual influence of Sicily and old Greece upon 
one another is far stronger than in earlier times, 
iwni- But before the war in old Greece was over, seventy years 
in in- after the great victory of Gelon (410), the Greeks of Sicily 
had to undergo barbarian invasion on a vaster scale than 
anni- The disputes between Segesta and Selinous called 

I. in these enemies also. Carthage stepped in as the ally of 
Segesta, the enemy of her old ally Selinous. Her leader 
was Hannibal, grandson and avenger of the Hamilkar ivho 
had died at Himera. In 408, at the head of a vast mer- 
cenary host, he sailed to Sicily, attacked Selinous, and 
stormed the town after a murderous assault of nine days, 
while the other Sikeliot cities, summoned to help, were 
still lingering. The walls and temples were overthrown ; 
the mass of the peojile were massacred; the few who 
e8ca})ed were allowed to return to the dismantled site as 
tributaries of Carthage; and the city never recovered its old 
greatness. Thence Hannibal went on to Himera, with the 
special mission of avenging his gratid father. By this time 
the othe.r Greek cities were .stirred to help, while Sikels 
and Sikans joined Hannibal ; tlm strife was distinctly a 
strife of Greeks and barbarian.s. At last Hirnem was 
stormed, and 3000 of its citizens were solemnly .slaughtered 
on the s])ot where Hamilkar had died. Himera ceased to 
exist; but the (^arthaginian.s foinuhjd the new town of 
Thermal (Termini) not far off, to which the name is soniti- 
timos laxly applied. The Plnenician posse.ssions in Sicily 
now stretched across the island from Himera to Selinous. 
The next victim was Akragas ; its defenders, natives and 
allies, (|uarrelled among thernstdves ; the mass of the 
people forsook the city, and found .shelter at Gela and 
elsewhere. The few who were hift were slaughtered ; the 
town vras sacked and the walls dcstroyc5d. Akragas was 
presently restored, and it has lived on to this day; but it 
never recovered its old greatness, 
iony- Meanwhile the revolutions of Syracuse affected the his- 
tory of Sicily and of the wliole Greek world. Dionysios 
the tyrant began his reign of thirty-eight years in the first 
months of 405. Almost at the same moment, the new 
Carthaginian commander, Hiiiiilkon, attacked Gela and 
Kamariim. 1 )ionysios, coming to the help of (lela, was 
defeated, and was charged with treachery. lie now made 
the mass of the people of both towns find .shelter at Syra- 
cuse. But now the plague led Himilkon to ask for peace. 
Carthage was confirmed in her possession of Selinous, 
Himera, and Akragas, with some Sikari districts which 
had oppo.sed her. The people of Gela and Kamariiia were 
allowed to occupy their unwalled towns as tributaries of 
Carthage. Ijcoiitinoi, latterly a Syracusan fort, as well as 
Mossana and all the Sikels, were declared independent, 
while Dituiysios was acknowledged as master of Syracuse. 
No war was (jver more grievous to freedom and civiliza- 
tion. More tlian half Sicily was now under barbarian 
dominion ; several of its noblest cities had perished, and 
a tyrant was established in the greatest. The 5t]i century 
B.O., after its central years of freedom and prosperity, ended 
in far deeper darkness than it had begun. The minuter 
account of Dionysios belongs to Syracusan history ; but 
his position, one unlike anything that had been before 
seen in Sicily or elsewhere in Hellas, forms an epoch in 
the history of Etirope. His only bright side is liis cham- 
l)ionship of Hellas against the Plujenician, and this is 
balanced by his settlements of barbarian mercenaries in 
several Greek cities. Towards the native races his ])olicy 
varied according to momentary interests; but on the 
whole his reign tended to bring the Sikels more and 
more within the Greek pale. His dominion is Italian as 
well as Sicilian; his influence, as an ally of Sparta, is 
important in old Greece ; while, as a hirer of mercenaries 
overywhere, he bad wider relations than any earlier Greek 
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with the nations of westei^n Europe. He* further opened 
new fields for Greek settlement on both sides of the 
Hadriatic. In short, under him Sicily became for the 
first time the seat of a great European power, while 
Syracuse, as its head, became the greatest of European 
cities. His reign was unusually long for a Greek tyrant, 
and his career furnished a model for other rulers and 
invaders of Sicily. With him in truth begins that wider 
range of Greek warfare, policy, and dominion which 
the Macedonian kingdoms carry on. The master of such 
a dominion becomes the improver of tlie military art. 

With him begins the employment of ships greater than the - 
old triremes, of more effective engines in sieges, and that 
combined use of troops of various arms and nations which 
Alexander carried to i)erfection. 

The reign of Dionysios (405-367) is divided into marked His vn 
periods by four wars with Carthage, in 307-396, 392, 383, ^‘J**^* 
and 368. In the first war his home poAver was all but 
overthrown ; but he lived through the storm, and extended 
liis dominion over Naxos, Katana, and Lcontinoi. All 
tlirce ])crished as (jlreek cities. Katana was the first 
Hikeliot city to receive a settlement of C^arnpanian mer- 
cenaries, while others settled in non -Hellenic Entella. 

Naxos was settled by Sikels : Leontinoi was again merged 
in Syracuse. Now begin the dealings of Dionysios with 
Italy, where the Uhcginc.s, kinsmen of Naxos and Katana, 
planned a fruitless attack on him in common with Messana. 
lie then soiiglit a wife at Rhegion, but was rcfu.scd with 
scorn, while Lokroi (Locri) gladly gave him Doris. The two 
cities afterwards fared accordingly. In the first war with 
Carthage, the Greek cities under Carthaginian dominion 
or de]>endence hel]>ed him ; so did Sikans and Sikels, which 
last had among them some stirring leaders ; Elyinian Segesta 
clave to Carthage. Dionysios took the l^hmnician strong- 
hold of Motye ; but Himilkon recovered it, destroyed Mes- 
sana, fouiKh‘d the hill -town of Tauromeriion (Taormina) 
above Naxos for Siki‘ls who liad joined him, defeated the 
fleet of I)iony.sios, and besieged Syracuse. Between in- 
vasion and home discontent, the tyrant was all but lo.st; 
but the Spartan Pharakidas stood his friend ; the Cartha- 
ginians again .suffered from pestilence ; and Himilkon went 
»away defeated, taking with him hi.s Carthaginian troops 
and forsaking his aliie.s. Gela, Kamarina, Himera, Seli- 
nons, Akragas itself, now pa.ssed into the dependent alliance 
of Dionysios. The Carthaginian dominion was cut down 
to what it had been before Hannibal’s invasion. The lord 
of Syracuse had grown at the co.st of Greek and barbarian 
alike. 

He idanted mercenarie.s at Leontinoi, conquered some 
Sikel towns, central Henna among them, and made 
alliances with other.s. He rostoied Messana, peoj>ling it 
with motley settlers, among whom were .some of the old 
Mes.scnian.s fr(»m I’eloponne.sos. But the Spartan masters 
of the old Mes.senian land grudged tliis possible begin- 
ning of a new Messimian power. Dionysios therefore 
moved his Alos.senians to a ])oint on the north coast, where 
they lounded Tyndaris. He clearly had a special eye 
to that regirm. He took the Sikel Kejihaloidion (Cefali), 
and even the old Phcenician border -fortress of Solous 
w'as betrayed to liiin. He beat back a Rhegine expedi- 
tion; but his advance was checked by a failure to take * 
the new Sikel settlement of Tauroineniori. His enemies 
of all races now declared themselves. Many of the Sikels 
forsook him ; Akragas declared herself indepencient ; Car- 
thage herself, stirred by the loss of Solous, again took th© 
field. 

The Punic war of 392-391 was not very memoral^le. 

Both aides failed in their chief enterprises, and the main 
interest of the story comes^from the glimpses which we 
get of the Sikel states. Moat of %em joined the Cartha 
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ginian leader Mago ; but he 'v^ab successfully withstood at 
Agyrion by Agyris, the ally of Dionysios, who is described 
as a t 3 rrant second in power to Dionysios himself. This 
way of 8i)eaking would imply that Agyrion had so far 
, advanced in Greek ways as to run the usual course of a 
Greek commonwealth. The two tyrants drove Carthago 
to a peace by which she abandoned all her Sikel allies to 
Dionysios. This time he took Tauromenion and settled 
it with his mercenaries. For new colonists of this kind 
the established communities of all races were making way. 
The transportations under the older tyrants had been move- 
• ments of Greeks from one Greek site to another. Now 
all races are confounded. 

Dionysios, now free from Phoenician warfare, gave his 
mind to enterprises which raised his power to its greatest 
height. In the years 390-387 he warred against the Italiot 
cities in alliance with their Lucan ian enemies. Jihegion, 
Kroton (Croton), the whole toe of the boot, were concjuered. 
Their lands were given to Lokroi; their citizens were taken 
to Syracuse, sometime.'? as slaves, sometimes as citizens. 
The master of barbarians fell below the lowest Hellenic 
level when he put the brave Rhcgine general Phyton to a 
lingering death, and in other cases imitated the Cartha- 
ginian cruelty of crucifixion. Conqueror of southern Italy, 
he turned his thoughts yet further, and became the finst 
ruler of Sicily to stretch forth his hands toirards the eastern 
peninsula. In the Hadriatic ho heli>od Ilellenic extension. 
He planted directly and indire(!tly some settlements in 
Aimlia, while Syracusan exilcjs founded the more famous 
Ankon or Ancona. On the east coast he founded Lissos ; 
he helped the Parians in their settlements of Tssa and 
Pharos ; he took into his pay Illyrian warriors wuth Creek 
arms, and helped the Molottian Alketas to win back part 
of his kingdom. Ho was even charged wnth plotting witli 
his Epeirot ally to plunder Delphoi. This even Sparta 
would not endure ; Dionysios had to content liimself witJi 
sending a fhjet along the west coast of Italy, to carry off 
the wealth of the great temple of Agylla or Ca*re. 

Jn old Greece men now said that the Creek folk w'as 
hemmed in between the barbarian Artaxerxes on the one 
side and Dionysios, master and ])lantcr of barbarians, on the 
other. These feelings found exju’ession when I lionysios sent 
his embassy to the Olympie games of 384, and when Lysias 
bade Greece rise against both its oppressors. Dionysios 
vented his wrath on those who were nearest to liiiii, banish- 
ing many, among them his brother Leptines and his earliest 
friend Philistos, and putting many to death. He >\a.s 
also once more stirred up to jilay the part of a Hellenic 
champion : he made ready for yet another Punic war. 

In this war (383-382) Dionysios seems for once to have 
had his head turned by a first success. His <leniand that 
Carthage should altogether withdraw from Sicily was met 
by a crusbiug defeat. Then came a treaty by winch 
Carthage kept Selinous and part of the land of Akragas. 
The Halykos became the boundary. Dionysios had als(» 
to pay 1000 talents, which caused him to be spoken of as 
becoming tributary to the barbarians. In the last years of 
hili reign we hoar dimly of both Syracusan and Carthaginian 
operations in southern Italy. He also gave liel]) to Si)arta 
against Thebes, sending Gaulish and TV)crian mercenaries 
• to take part in Creek warfare. His last war with Carthage, 
which was going on at his death, was ended by a peace by 
which the Halykos remained the boundary, 
y- The tyranny of Dionysios fell, as usual, in the second 
generation ; but it was kept up for ten years after his 
d^th by the energy of Philistos, now minister of his son 
Dionysios the Younger. It fell with the coming back of 
the exile Dion in 357. The tyranny had lasted so long 
that it was less easy than af the overthrow of theP elder 
tyrants to fall back on tin earlier state of things. It had 
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been a time of frightful changes throughout Sicily, full of 392-387: 
breaking up of old landmarks, of confusion of races, and 
of movements of inhabitants. But it also saw the founda- 
tion of new cities. Besides Tyndaris and Tauromenion, 
the foundation of Alaisa marks another step in Sikel pro- 
gress towards Hellenism, while the Carthaginians founded 
their strong town and fortress of Lilybaion. Among these 
clianges the most marked is the settlement of Campanian 
mercenaries in Greek and Sikel towns. Yet they too could 
be brought under Greek influences; they were distant 
kinsfolk of the Sikels, and they were the forerunners of 
Rome. They mark one stage of migration from Italy into 
Sicily. 

The reip of Dionysios w^as less brilliant in the w^ay of 
art and literature than that of Hieron. Yet Dionysios 
himself sought fame as a poet, and his success at Athens 
shows that liis compositions did not deserve the full scorn 
of his enemies. The dithyrarnbic ])oet Pliiloxenos, by birth 
of Kythera, won his fame in Sicily, and other authors of 
lo.st poems are mention(‘d in various Sikeliot cities. One 
of the greatest losses in all Greek In'story is tliat of the 
writings of J^hilistos (130-356), the Syracusan who had 
seen the Athenian siege and who died in the warfare 
between Dion and the younger Dionysios. Through the 
time of both tyrants, he was, next to the actual rulers, the 
fir.st man in Sicily ; but of his record of liis owm times we 
have only what filters through the recasting of Diodoros. 

But the most romarkablo intellectual movement in Sicily 
at this time w^as the influence of the Pytliagoreaii ])hilo- 
sophy, wdiich still lived on in .southern Italy. It led, 
through Dion, to the several visits of Plato to Sicily under 
both the elder and the younger 1 )ion^.sios. To architecture 
the time was not favoiirabhi anywhere but in Syracuse. 

The time following the Dionvsian tyranny was at S 3 Ta- 
cuse a time full of the most stirring local and personal 
interest, under her two deliverera Dion and Tiinolcon. 

It is less ea.sy to make out the exact effect on tlie rest 
of Sicily of the three years^ career of Dion. But we 
may mark that, in flriving out the younger Dionysios, 
ho W’as helped by a general movement of Greeks, Sikels, 
and Sikans. Between the death of Dion in 3r4 and 
the coming of Tiinoleon in 3*14 we hear of a time of 
confusion in which Hellenic life .seemed likely to die out. 

The citie.s, Greek and Sikel, w ere occupied by tyra nt s. Syra- 
cuse was parted between several, 1 )ionysios coming back to 
hold Ortygia. Tiinoleon work w’a.s threeb)ld - the imme-Timo- 
diate deliverance of Syracuse, the restoration of Sicily in leoa. 
general to freedom and Greek life, and the defence of 
the Greek cities against (Carthage. The victory of tlie 
Krimi.sos in 340 led to a j)eace with Garthagc with the 
old frontier ; but all Greek citie.s w'cre to Ixi tree, and 
Oarthage w\as to give no hclj> to any tyrant. Tiinoleon 
drove out all the tyrants, and it .specially marks the 
fusion of the. two raees that tin* people of the Sikel Agyrion 
W’ere lubuitted to the oitizen.sliip of free Syrai'iisi*. Fiom 
some towms he drove ont the Ganijianians, and he largely 
invited Greek settlement, esj)ecially from the Italiot town.s, 
wdiich were hard pressed by the Bruttians. The Gorinthian 
deliverer gave, not only Syracuse, but all (»reck Sicily, a 
new lease of life, though a short om . 

With Timoleon begins a series of leaders who eame from 
old Greece to deliver or to conquer among the (Jreeks of 
Italy and Sicily. The enterprise of Dion most likely .sug- 
gested those that followed, but 1 )ion, as a nati^ e Syracusan, 
does not belong altogether to the .same class. Timoleon 
alone was a pure republican deliverer. The Macedonian 
kings had established a Greek dominion m the East, and 
a series of princes from Sparta and Epeiros came to estab- 
li.sh in the West a Greek dominion which should luilance 
that of the Macedonians. Archidamos, Alexander of 
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r.276B.o. Epeiros, Akrotatos,Kleonyinos, all unsuccessfully attempted 
this work in Italy; it was only Pyrrhos, the last and 
greatest of the series, who played any great part in Sicily. 
And before he came, Sicily had become the seat of a greater 
native power than ever. Never till the Norman came 
was any Sicilian dominion so famous in the world as tliat 
of the Syracusan tyrant or king Agathokles. 

We have unluckily no intelligible account of Sicily 
during the twenty years after the death of Timoleon (337- 
317). His deliverance is said to have been followed by 
great immediate prosjierity, but wars and dissensions very 

Agft- soon began again. Agathokles won his first fame in war 

Ihoklos. between Syracu^ie and Akragas. The Carthaginians jdayed 
off one city and ])arty against another, and Agathokles, 
following the same ]M)licy, became in 317, liy treachery 
and massacre, undisputed tyrant of Syracuse, aiul sf»read 
his doininioTi over many other cities. Akregas, strengthened 
by Syracusan exiles, now stands out ag«nn as thci rival of 
Syracuse. The (\irthaginian Haniilkar, by conduct which 
contrfisted wdth the cruelty of Agathokles, w'onmany Greek 
cities to the Punie alliance. Defi'ated in battle, with 
Syracuse blockaded by a Carthaginian fleet, Agathokles 
formed the bold idea of carrying the war into Africa. 
He set the model for Kegulus and Seijuo, and not a few 
later rulers of Sicily. 

For more than three 3 ^ears (310 307) ('aeh side carried 
on warfare in the land of the other. Carthago w^as hard 
pressed by Agathokles, wdiile Syracuse was no loss hard 
prcsseil by Hamilkar. The force wdth which Agathokles 
invaded Africa was far from being wliolly Greek ; but it was 
representatively European. Gauls, Samnites, Tyrrhenians, 
fought for him, while mercenary Greeks and Syracusan 
exiles fought for Carthage, He w'on many battles and 
towns; be quelled mutinies of his own troops; by uniting 
and murdering Ot>]H‘l las lord of Kyrcne((J 3 Tene)he doubled 
his army and brought Carthage nc‘ar to despair. Mean- 
while Syracuse, all but lost, had driven back Hamilkar, 
and had taken and slain him when he came again with 
the helii of the »Syracnsan exile Deinokrates. Meanwhile 
Akragas, deeming Agathokle-s and the barbarians alike 
weakened, proclaimed freedom for the Sicilian cities under 
her own headship. Many towns, lioth Greek and Sikel, 
joined the confederacy. It has now bei’ome impossible to 
distinguish the two races ; Henna and Erlicssos arc now 
the feJiows of Kamariria and Leontiiioi. But the lio]>es 
of Akragas wxtc checked wdien Agathokles sudden came 
back from Africa, landed at Selinous, and marched to 
Syracuse, taking one town after another. A new si*heinc 
of Sicilian union was taken up by Deinokrates, which cut 
short his dornitiion. But he now relieved Syracuse from the 
C*arthaginian blockade; his mercenaries gained a victory 
over Akragas; and he sailed again for Africa, w'here fortune 
had turned against liis son Archagathos, as it now did 
against himself. He left his sons and his army to death, 
bondage, or Carthaginian service, and came back to Sicily 
almost alone. Yet he could still gather a force which en- 
abled him to seize Segesta,to slay or enslave the whole j>opu- 
lation, and to settle the city with iiew^ inhabitants. This 
change amounts to the extinction of one of the elements in 
the old po}mlation of Sicily. We hear no more of Elymoi ; 
indeed Segesta has been practically (Jreek long before this. 
Deinokrates and Agatliokles came to a kind of partnersliij), 
and a ])eace with Carthage, with tlie old boundary, secured 
Agathokles in the possession of Syracuse and eastern Sicily 
(301). 

At some stage of liis African campaigns Agathokles 
had taken the title of king. Earlier tyrants wore well 
pleased to be spoken of as kings ; but no earlier rulers of 
Sicily put either their heads or their names on the coin. 
Agathokles now put his name, first without, and then with, 
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the kingly title. This was in imitation of the Macedonian 
leaders wdio divided the dominion of Alexander. The 
relations between the^, eastern and western Greek worlds 
are drawing closer. Agathokles in his old age took a 
wife of the house of Ptolemy; he gave his daughter 
Lanassa to I^rrhos, and established Ids power east of 
Hadria, as the first Sicilian ruler of Korkyra. He carried 
on w^ars in tlie Lipara^an Islands and in southern Italy, 
and died in 289 n.c., jioisoned, some said, by his own 
gi*andson. Alike more daring and more cruel than any ruler 
before him, he carried the arms of Sicily further afield, 
and made the island the seat of a greater power than any 
of them. 

This time was not favourable to the intellectual life of 
Sicily. Hitherto the island had attracted ifien of letters 
from old Greece. Now several distinguished Sicilian 
writers either chose or were driven to find homes else- 
wdiere. Tinaios of Taiiroinonion, scorned by I'olybios, but 
w'hose great Sicilian history is none the Jess a loss, was 
banished by Agathokles, and made Athens his headquarters 
for the last fifty years of his long life (356 -r, 260 n.o.). 
Dikaiarchos (Diciearchus) of Messana, geographer and phil- 
osopher and author of the Life of Greece^ lived mainly in 
Peloi)onncsos till about 285 n.u. Euliemoros (I‘>cmerus), 
despiser of the gods, who is claimed by more than one 
birthplace besides Messana, lived in the service and friend- 
ship of the Macedonian Kassandros. Philemon too, the 
long-lived SviMter of comedy (36 1-262 B.c.), is claimed for 
Syracuse, and it was only as an adopted citizen that he 
spent most of his life at Athens. 

On the death of Agathokles tyrants sprang up in Tfrio 
various cities, Akragas, under its king Phintias, won "ttcr 
back for the moment somewhat of its old greatness, 
a new depopulation of Gida, ho foundecl the youngest of 
Sikeliot cities, l^hintias, by the mouth of the southern 
Himera, And Hellas was cut short by the seizure of 
Messana by the disbanded Campanian nKTcenarios of 
Agathokles (c. 282). They slew the men, took the 
women as wives, and proclaimed themselves a new ]>eoplo 
in a new city by the name of Mamertiues, children of 
Mainers or Mars. Messana became an Italian town; henco- 
fortli its formal name was “ MamcTtiiia civilas.” 

The Campanian occupation of Messjina is the first of 
the chain of events which led to the Boman dominion in 
(Sicily. As yet Itomc has hardly been mentioned in Sicilian 
story, either for friendship or for enmity. The Mamertiiie 
settlement, the war with Pyrrhos, bring us on quickly. 
J^yrrhos came as the champion of the western Greeks Pyrrl 
against all barbarians, w'hetlier Homans in Italy or Cartha- 
ginians in Sicily. His Sicilian war (278-276) w^as a mere 
interlude between the two acts of his war with Borne.. 

As son-in-law of Agatliokles, he claimed to be specially 
king of Sicily, and he held the Sicilian conquest of Korkyra 
as tlie dowry of Lanassa. With such a deliverer, deliver- 
ance meant submission. Pyrrhos is said to have dreamed of 
kingdoms of Sicily and of Italy for his two sons, the grand- 
sons of Agathokles, and ho liimself reigned for two years 
in Sicily as a king who came to be no less hated tlian ^he 
tyrants. Still as llellenic champion in Sicily he has no 
peer. As J^uropean champion he has none till Boger of 
Hauteville. Eryx was w^on from the Phamician ; Panormos 
first became a city of Europe ; if he failed before Lilybaion, * 
that fortress and Messana were all that was left in bar- 
barian liands through tlie whole island. 

All this was but for a moment. The Greek king, on 
his w^ay back to fight for Tarentum against Borne, had to 
cut his way througli Carthaginians and MamertineJ in 
Boman alliance. His saying that he left Sicily as a 
wrestfing-ground for Bomaas j^nd Carthaginians was the 
very truth of the matter. VeryMoon came the first war 
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between Borne and Carthage, the war which is best marked 
by its otlier name of the War for Sicily- It mattered 
much, now that Sicily was to have a barbarian master, 
whether that master should be the kindred barliarian of 
Europe or the barbarian of Asia transplanted to the shore 
• of Africa. That question was decided for Europe, that is 
for Borne, now beginning her long career as European 
champion. That strife too gave a large part of Sicily a 
last day of prosperity under a native ruler who was a king 
and not a tyrant. 

jron Sicily in truth never had a more hopeful champion than 
, the second Hieron of Syracuse. The established rule of 
Carthage in western Sicily was now something that could 
well be endured alongside of the robber commonwealth at 
Messana. The dominion of the freebooters was sju'cading. 
Besides the whole north-eastern corner of the island, it 
reached inland to Agyrion and Kentoripa. The Mamer- 
tines leagued with other Campanian freebooters who had 
forsaken the service of Borne to establish themselves at 
Bhegion. But a new Syracusan power was growing up 
to meet them. Hieron, claiming descent from Gelon, 
pressed the Mamertines hard. Ho all but drove them to 
the surrender of Messana ; he even helped Borne to chastise 
lior own rebels at Bhegion. The wrestling- ground was 
thus opened for the two barbarian commonwealths. C^ar- 
thaginian troops held the Messanian citadel against Hieron, 
while another j)arty in Messana craved the lielp of the head 
of Italy. Borne, chastiser of the freebooters of Bhegion, 
saw Italian brethren in the freebooters of Messana. The 
War for Sicily began (2G4). 

The exploits of Hieron had already won him the kingly 
title (270) at Syracuse, and he was the re[)resentativo of 
Hellenic life and independence throughout the island. 
Partly in this character, partly as direct sovereign, he was 
virtual ruler of a large })art of eastern Sicily. But he could 
not aspire to the ciomiuioii of earlier Syracusan rulers. 
The advance of iloinc after the retreat of Pyrrhos kept 
the now king from all hope of their Italian position. And 
presently the new kingdom exclianged independence for 
safety. When Borne entered Sicily as the ally of the Ma- 
mertines, Hieron became the ally of (Carthage. But in the 
second year of the war he found it needful to change 
sides. HLs alliance with Borne marks a great epoch in tlic 
history of the Greek nation. The kingdom of liierou was 
the firstfruits out of Italy of the system by wliich alliance 
with Boino grow into subje(*tion to Boine. He was tlic 
first of Home’s kingly vassals. His only burthen was to 
give helj) to the Boinau side in war; within fils kingdom 
Le was free, and his dominions flourished as no part of 
Sicily had flourished since the days of I'iinoleon. 

Bt During the twenty-three years of the First Punic War 
(264-241) the rest of the island suffered greatly. The 
War for Sicily was fought in and round Sicily, and the 
Sicilian cities weni taken and retaken by the contending 
powers. Akragas, held by Cartilage, stoo<l a Boiiiau siege 
(262) ; the Punic garrison escaped ; the inhabitants were 
sold into slavery. Seven years later the repeopled city 
UHLS taken atid burned and its walls destroyed by a C\ar- 
thaginiaii army. Sclinous was utterly destroyed, when, 
towardvS the end of the war, Carthage gathered licr whole 
, strength again in a few points in the west. Creek Seliuous 
and Elymian Eryx alike gave way to the new fortress of 
Drepanon, which, along with Tnlybaion, h(ild out till the 
end of the war. Segesta, subject to Carthage, still remem- 
bered its old traditions, and tlio sons of ^Fmeas were wel- 
comed as deliverers by the Trojan city. Kamarina and 
inland Henna passed to and fro between the two powers. 
But the great exploit of Homo was the second winning of 
Panormos for Europe, and ita brilliant defence agai»st the 
Semitic enemy. The iiighest calling of the Greek had 
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now, in the Western lands, passed to thu Boman. By the 276»21( 
treaty which ended the war Carthage ceded to Rome all 
her possessions in Sicily. As that part of the island which 
kept a national Greek government became tlie first king- 
dom dependent on Borne, so the share of Carthage became 
the first Boman province. One point alone did not come 
under either of those heads. Alcssana, Matnertina civitaSy 
remained an Italian ally of Ronici on Sicilian soil. 

We have no pictiu'o of Sicily in the first period of 
Boman rule. One hundred and seventy years later, several 
towns within the original province enjoyed various degrees 
of freedom, which they liad doubtless kept from the begin- 
ning. Ikisides the old ally Messana, Panormos, Segesta, 
with Kentoripa, Halcsa, aiul Halikyc, once Sikel i)ut now 
Hellenized, kept the position of five cititis {hhenv et im- 
Cic., Fm*., iii. 6). Tlie rest paid tithe to the 
Boman people as landlord. The province was ruled by a 
jiraitor sent yearly from Borne. Within the Boman pro- 
vince the new state of things called forth much discontent; 
but Hieron remained the faitlitiil ally of Borne through a 
long life. On his death (215) and the accession of his 
grandson TTicronymos, his dynasty was swept away by the 
last revolution of Cre(‘k Syracuse. The result was revolt 
against Beane, the great siege by Marcellus, the taking of 
the city, the addition of Hit*roii s kingdom to the Roman 
province. Two towns onl}^, w'hich had tjiken the Boman 
side, Tauromenion and Netos, were admitted to the full 
privileges of Roman alliance (cf. Diod. Fr., HoeschL, lib. 
xxiii. p. 18; Cic., IVr/*., iii. 6, v. 22). Tauromenion 
indeed was more highly favoured than the children of 
Mainers. Rome had a right to demand shi}>s of Messana, 
but not of Tauromenion. Some towns wvre destroyed; 
the people of Henna were inassm^red. Akragas, again 
held for (.^artho gc, wus for four yours (214-210) the centre 
of an active campaign. I'Jie story of Akragas ended in 
plunder, slaughter, and slavery ; three years later, the 
story of Agrigentum began. 

The reign of Hieron w^as the last time of independent 
Greek culture in Sicily. Ills great works belong to the 
special history of »Syidcusc ; but his time marks tlie growth 
I of a new form of local Siidliun genius. The spread of 
I Hellenic culture among the Sikels had in return made a 
' Greek home for many Sikel beliefs, traditions, and customs. 
Bucolic jioetry is the native growth of Sicily ; in tin; hands 
of Theokritos it grew’^ out of the geinis supj»lied by Epi- 
charmos aiul Soplirou into a distinct and finished form of 
the art. Tlie ]>oet, himsidf of Syracuse, w'cnt to and fro- 
! between the courts of Hieron and Ptolemy riuladelplios ; 
but liis poetry is essentially {Sicilian. So is that of his sue- 
ccssois, botli the, Syracusan M(»schos and Bion of Smyrna, 
who came to Sicily as to his natural seliool. The most 
renowned Sicilian name of this time, tliat of Archimedes, 
is hardly distinctively Sicilian. A great name in the 
liistory of science, a great name in tlie local history of 
Syracuse, he had not, like the earliei j>liilosophers and the 
Imcolic poets, any direct bearing on the general jiolitical 
or intellectual development of tlie island. 

With the incorporation of the kingdom of Hieron into the Sicily 
Roman jirovince iiide])endent Sicilian history c(>mrs to an 
e,nd for many ages. Of the state of Sicily under tlie liomaii 
commonwealth our chief source of know^lt'dge is ilie plead- 
ing of Oicero against the w orst Roman o|>press(»r of Sicily, 

Gains Verres. Next in importance to tliis come those frag- 
ments of Diodoros which describe tlwi Iwo in.surrections of 
tlie slaves. Between those insurrections came tlie legisla- 
tion of Rupilius which .settled flu* Boman system of admini- 
stration in Sicily. Cicero’s d(‘scription coimis later than 
all those ; but the general relations betwveii Borne and Sicily 
seem to have been much the same from the first occupation 
till the beginning of the empire. In one part of the island 
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,10 B.C.- the Eoman people stepped into the position of Carthago, in 
77 A. a another part into that of King Hieron. The allied cities 
kept their several tenns of alliance ; the free cities kept 
their freedom; elsewhere the land paid to the liomau 
people, according to the law of Hieron, the tithe which it 
had paid to Hieron. But, as the tithe was let out to 
publicans, oppression w^as easy. The })ra3tor, after the occu- 
pation of Syracuse, dwelled there in the palace of Hieron, 
as in the capital of the island. But, as a survival of the 
earlier state of things, one of his two qua3stors was 
<|uartored at Lilybaion. Under the su[)reine dominion of 
Uoine even the unprivileged cities kc}jt their own laws, 
magistrates, and assemblies, jiro vision being made for suits 
between Homans and Sicilians and between Sicilians of 
different cities {Verr,^ ii. IG), In Latin the one name 
Siculi takes in all the inha])itants of the island ; no distinc- 
tion is drawn between (]!reck and Sikel, or even between 
Greek and Phamician cities. Jt is assumed that all Siculi 
are (Crocks (TVm, ii. 29, 49, 02, 05; iii. 37, 40, 73). 
Even in Greek, is now sometimes used instead of 

All the })ersons spoken of by (hcero came to 
have Greek names save —a most speaking exception — Gains 
Heius of Mamertina viviln^, Jnscri])tions too from Sikel 
and I’lnenician cities are commonly (treek, even when they 
commemorate men with Phamician names, couj»led perhaps 
with Greek surnames (G. 1. f/., iii. 597, 628). The 

j)rocoss of Hellenization which had been so long going on 
had at last made Sicily thoroughly Greek. Homan con- 
quest itself, which ev(jry where carried a Greek element 
with it, would helj) this result. The corn of the fertile 
island was said even then to feed the Homan peo])lc. It 
w^as tliis character of Si(!ily which led to its one frightful 
lave pio<Mj local history. The evils of slavery and tlio slavc- 
svoltB. trade in their worst form -the slavery of men who are 
their masters’ equals in all but luck — reached their heigJit 
in the 2d century n.o. The wars of Home, and the system- 
atic jiiracy and kidnajiping that followed them, filled the 
Mediterranean lands witli slaves of all nations. Sicily 
stood out before the rest as the first land to be tilled by 
slave-gangs, on the estates both of rich natives and of 
Homan settlers. The free po])ulntion naturally degener- 
ated and died out. The slaves were most liarshly treated, 
and even encouraged by their masters to rob. The land 
was full of disorder, and the junctors shrank from enforc- 
ing the law against offenders, many of whom, as Homan 
knights, might be their own judges. Of these causes came 
the two groat slave-revolts of the second half of the 2d 
century B.(\ They did not stand alone in the world, but 
no others reached the same extent. The first outbreak was 
stained by some excesses, but after that w^e arc struck with 
the orderly course of the rebellion. It is regular w'arfare. 
Sicily had neither native iiiilitia nor Iloniaii army ; the 
slaves therefore, strengthened by the poorer freemen, occu- | 
pied the whole land save only tlie great cities ; tlioy chose 
kings and founded them a capital. Tlie chosen king of 
one district subjiiits to the other for the general good. 
They b>rin armies which could defeat Homan generals, and 
they are subdued only l»y efforts on the same scale as the 
conquest of a kingdom. For most of the slaves w’cre men 
used to freedom and to arms, not a few of them Sicilian 
])irates. The fact that in the first war a slave named 
Achaios — like Davus, Gcta, or Syrus — plays a chief part 
also tells us a good deal. The Syrian clement was large, and 
the movement w^as mixed up with much of Syrian religion. 
But the native deities of Sicily and the holy ]»lace of the 
Palikoi were not forgotten. The first slave war lasted from 
135 to 132 , the time of Tiberius Gracchus and the fall of 
Numantia. The second lasted from 102 to 99 , the time of 
the Cimbrian invasion. At other times the power of 
Home might have quelled the revolt more speedily. 
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The slave wars were not the only scourge that fell on Later 
Sicily. The pirates troubled the coast, and all other evils 
were outdone by the throe years’ government of Ferres 
(73-70 n.c.). Besides the light which the great impeach- 
ment throws on the state of the island, his administration 
seems really to have dealt a lasting blow to its prosperity. 

The slave wars had not directly touched the great cities ; 
Verros plundered and impoverished every w'here. Another 
blow was the occupation of Messana by Sextus Pompeius 
in 42 B.C. He was master of Sicily for six years, and 
Stmlx> (vi. 2, 4) attributes to this war the decayed state 
of several cities. To undo this mischief Augustus planted 
Homan colonies at Syracuse, Tauromenion, Thermse, Tyn- 
daris, and Katana. The island thus received another 
I Ibxlian infusion ; but, as elsewhere, Latin in no way dis- 
I jdaced Greek; it was simi)ly set up alongside of it for 
certain purposes. Homan tastes now canio in ; Roman 
buildings, especially amphitheatres, arose. But Sicily 
never became Roman like Gaul and Si>aiTi. The dictator 
Cmsar designed tlie Homan, and Marcus Antonins the 
Latin, franchise for all Sicily; but neither plan was 
carried out. Sicily remained a province, a province of the 
senate and people, not of the prince. I’articular cities 
w'crc promoted to higher privileges, and that was all. The 
Mamertines were Homans in Pliny’s day ; two free cities, 
Kontoripa and Segesta, had become liatin ; still later, Phee- 
nician Lilybaion received a Homan colony. All these were 
steps in the progress by which, in Si'‘*ly as elsewhere, 
j)ulitical distinctions wc!‘o broken down, till the edict of 
Antoninus bestowed at least the Roman name — no small 
gift — on all Homan allies and subjects. Sicily was now 
part of Jiomania, but it was one of its Greek members. 

Till this change wus made, Sicily could not be in any 
seiivse incorporated with luily. In the division of Con- 
stantine, when the \vord promnee had lost its meaning, 
when Italy itself was mapped out into i)rovinces, Sicily 
became one of these last. Along with Africa, IHetia 
(Hliaetia), and western Illyricum, it became part of the 
Italian i)raifccture ; along with the islands of Sardinia 
and Corsica, it became part of the Italian diocese. It 
was now ruled by a corrector (see the letter of Constantine, 
wdiich stands first in the Codex Diplomaiivua Sirilise of 
doliannes), afterwards by a consular under the authority 
of the vicar of the Homan city (Ao^. 14, 5). Few 

emperors visited Sicily ; Hadrian was there, as every- 
where, and Julian also (C.il., 10). In its provincial state 
Sicily fell back more than some other provinces. Ansonius 
could still reckon Catina and fourfold Syracuse (“quad- 
ruplices Syracusas ”) among noble cities ; but Sicily is iiot^ 
like Gaul, rich in relics of later Homan life, and it is now 
Jilgypt rather than Sicily that feeds Home. The island has 
no internal history beyond a very characteristic fact, a third 
slave w’ar in the days of Gallienus. External history there 
could be none in the central island, with no frontier open to 
Germans or Persia.is. Sicilian history begins again w'hen 
the wandering of the nations planted new powers, not on 
the frontier of the emj)irc, but at its heart. 

The })owers between which Sicily now passes to and Teuton 
fro are Teutonic j)Owcrs. The earlier stages of Teutoiuc niaster 
advance could not touch Sicily. Alaric thought of a 
Sicilian expedition, but a storm hindered him. Sicily was 
to be reached only by a Teutonic j)ower which made its * 
way through Gaul, Spain, and Africa. The Vandal now 
dwells at Carthago instead of the Canaanitc. Gaiseric 
(429-477) subdued the great islands for which Homan 
and Phoenician had striven. Along with Sardinia, Corsica, 
and the Balearic Isles, Sicily is again a possession of a nafal 
power at Carthage. Gaiseric, at Home more than a Hanni- 
bal, n^^kes a treaty with Od<^wakar (Odoacer) almost like 
that which ended the Fiist Punic \\iar. He gave up (Victor 
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Yitensifl, i. 4) the island on condition of a tribute, which was 
hardly paid by Theodoric. Sicily was now ruled by a Gothic 
count, and the Goths claimed to have treated the land 
with special tenderness (Procopius, Bell. Goth,^ iii. 16). 
The island, like* the rest of Theodoric^s dominions, was 
• certainly well looked after by the great king and his 
minister ; yet we hear darkly of disaffection to Gothic rule 
(Cass., Far., i. 3). Theodoric gave back Lilybaion to the 
Vandal king Thrasaniund as the dowry of liis sister Anala- 
frida (Proc., Bell, Vand.^ i. 8). Yet Lilybaion was a 
Gothic possession when Bclisarius, conqueror of Africa, 
, demanded it in vain as part of the Vandal possessions 
* (Proc., Bell, Vand,^ ii. 5 ; Bell, Goth,^ i. 3). In the Gothic 
war Sicily was the first land to be recovered for the empire, 
and that with the good will of its peoi)le (535). Paiiormus 
alone was stoutly defended by its Gothic garrison. In 550 
Totila took some fortresses, but the great cities all with- 
stood him, and the (ioths w'cre driven out the next year, 
y Sicily was thus won back to the Koman dominion, but 
jrthe the seat of the Homan dominion was now at Constantinople. 
Bclisarius was Pyrrhos and Marcellus in one. For 430 
years some part of Sicily, for 282 years the whole of it, 
again remained a Jloman province. To the Gothic count 
again succeeded, under Justinian, a Homan prietor, in 
Greek crTpar^^yos, That was the official title ; we often 
hear oi si pat 7 iman of Sicily, but j)atrician was in strictness 
a personal rank. In the later mapping out of the empire 
into jmrely military divisions, the t/ieme (Ocfia) of Sicily took 
in both the island and the nearest peninsula of the main- 
land, tlio oldest Italy. The island itself was divided for 
financial purposes, almost as in the older times, into the 
two divisions of Syracuse and Lilybaion. The revolutions 
of Italy hardly toiudied a land which looked steadily to 
the eastern Home as its head. The Lombard and Frankish 
masters of the peninsula never fixed themselves in the 
island. When the Frank took the imperial crown of the 
West, Sicily still kept its allegiance to the Augustus who 
reigned at (kmatautinoplo, and w’as only torn away piece- 
meal from the empire by the next race of coiKjuerors. 
esl- This connexion of Bicily with the eastern division of 
the empire no doubt largely heljied to keep up Greek life 
in the island. This was of course strengthened by union 
r, with a power which had already a Greek side, and where 
the Greek side soon became dominant. Btill the con- 
nexion with Italy was close, especially the ecclesiastical 
connexion. Some things tend to make Sicily look less 
Greek than it really was. The great source of our know^- 
ledge of Sicily in the century which followed the recon- 
quest by Bclisarius is the Letters of Pope Gregory the 
Great, and they natuially show the most Latin side of 
things. The merely official use of Latin was, it must 
be remembered, common to Sicily wdth Constantinople. 
Gregory’s Letters are largely occupied with the affairs of 
the great Sicilian estates held by the Homan C^hurch, as 
by tile churches of Milan and Haven na. But they deal 
with many otlier matters (see the collection in Johannes, 
C,]),j where the letters bearing on Sicily are brought 
together, or the usual collection of his letters). Saint 
Paul’s visit to Syracuse naturally gave rise to many 
legends ; but the Christian (yhurch undoubtedly took early 
^ root in Sicily. Wo hear of Manichseans {C,D,, 1G3) ; 
Jews were plentiful, and Gregory causes compensation 
to be made for the unlawful destruction of synagogues. 
Of paganism wo find no trace, save that pagan slaves, doubt- 
less not natives of the island, wore held by Jews {C,D,, 1 27). 
Heroin is a contrast between Sicily and Sardiniji, where, ac- 
cor<^ing to a letter from Gregory to the empress Constantino, 
wife of Maurice (594-595), praying for a lightening of taxa- 
tion in both islands, paganis«n still lingered (C./)., J21). 
.Sicily belonged to the Latin patriarchate ; but we already 
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(G.Z)., 103) see glimmerings of the coming disputes between 477-829. 
the Hastern and Western Churches. Things wore changed 
when, in the early days of the iconoclast controversy, Leo 
the Isaurian confiscated the Sicilian and Calabrian estates 
of the Homan Church (Theoph., i. 631). 

In the 9th, 10th, and 11th centuries the old drama of 
Sicily was acted again. The island is again dis]>uted 
between Europe and Asia, tran.sj>lanted to Africa betw^cen 
Greek and Semitic dwellers on her own soil. Panormus 
and Syracuse are again the hcadcjuarters of races and 
creeds, of creeds yet more than of races. The older 
religious differences- -not small certainly when the elicnce 
lay between Zeus and !Molo(*h— wx*re small c*<>mj>ared 
with the strife for life and death between dinstendom 
and Islam. Gregory and Mahomet were contemporciries, 
and, though Saracen oceu])ation did not begin in Sicily 
till more than two centuries after Gregory’s death, 

Saracen inroads began much sooner. In 655 (Tbeo}>h., Early 
i. 532) part of Sicily was plundered, and its inhabitants 
carried to Damascus. Then came the strange episode of i^**®***^* 
the visit of Constans Die Second (641-668), Die first 
ein])eror, it w'oiild seem, wlio had set foot in Sicily since 
Julian. After a war with the Lombards, after twelve 
days’ plunder of Home, be came on to Syracuse, W'hero his 
ojipressions led to his murder in 668. Sicily now saw for 
the first time the setting up of a tyrant in the later sense. 
Meketios, commander of the EastiTn army of Constans, 
revolted, but Sicily and Homan Italy kept their alligiiinco 
to the new eini>eror Constantine Pogonatus, who came in 
I>crson to destroy liim. I'hen caini} another Saracen inroad 
from Alexandria, in wdiii'h Syracuse was sacked (Paul. 

Diac., V. 13). Others followed, but there w'as as yet no 
lasting settlement. Towards the end of the 8th ciuitury, 
though Sicily itself w’as initoiujlied, its patricians and their 
forces play a part in the affairs of southern Italy as enemies 
of the Frankish powxr. Charles himself was believed 
(Theoph., i. 736) to have designs on Sicily; but, w’hen it 
came to Saracen invasion, the synqmthies of both })Ope 
and Ciesar lay with the invaded Christian laud {Mon, Car,^ 

323, 328). 

In 813 a peace for ten years was made between the Saracen 
Saracens and the jiatriciau Gregory. A few years after it couqueat 
expired Saracen settlement in Die island bi'gins. This w'as 
a sjiecial time of Saracen inroad on the islands belonging 
to the Eastern eiiqyire. Almost at the same moment CVete 
was seized by a band of adventurers from Spain. But Die 
first Saracen settlers in Sicily wxre the Afiican neighbours 
of Sicily, and they were called to the work by a home 
treason. Tlie story has been tricked out with many 
romantic details {Chrsm, Salem., CO, ap. Pert/, iii. 498 ; 

Theoj)h. (\)nt., ii. 272; George Kedreiios, li. 97); but it 
seems plain that Eupliemios or Euthymios of Syracuse, 
su]»ported by liisowui citizens, revolteil against Michael the 
SUiimnerer (820-829), and, when defealt‘d by an imperial 
army, asked lielp of ZiyjUlet Allah, the Aghlab'lc princt* of 
Kairaw'An, and offeretl to liold the island of him. The 
struggle of 138 years now' began. Kupliernios, a ])iipj>et 
em])cror, w'as led about by his Saracen allies miuli as 
earlier pupjiet emperors had been led about b) Alara* and 
Aiaulf, till he was slain in one the many hivgvs, 'flie 
second Semitic comjuest of Sicily began in 827 at Maz/ara 
on the old border of Greek and Pli(eiiician. But the land 
had a brave defender in the patrician Theodutos, and the 
invaders met with a stout resistance both in the island and 
from armies both from Constantinople and from Byzantine 
Italy. The advance of the invaders was slow. In tw'o 
years all that w’as done was to oecujiy j\fazzaia and IMineum 
— the old Menai of l^ouketios— strange ])oiiits certainly to 
begin with, and seemingly to dtstioy Agrigentiim, well 
us^ to destruction. Attacks on Syracuse failed ; so did 
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29 'lOdO. attacks on Henna — Caatrum Ennm^ now changing into 
Cdstrum Johannis (perhaps KaoTpotdvvy), Costrogiovanni. 
The actual gain was small ; but the invaders took seizin 
alike of the coast and of the island. 

A far greater conquest followed when new invaders 
came from Spain and 'when Theodotos was killed in 830. 
The next year Panormus passed away for ever from Homan, 
for 230 years from Christian, rule. Syracuse was for 
fifty years, not only, as of old, the bulwark of Europe, 
but the bulwark of Christendom. JBy the conquest of 
Panormus the Saracens were firmly rooted in the island. 
We hear dimly of treasonable dcaliii^^s with tliem on the 
part of the strafn/oa Alexios, son-in-law of the emperor 
Theophilos ; but we see more clearly that Saracen advance 
was largely hindered by dissensions between the African 
and the Sj)ani8h settlers. In tlie end the Moslem con- 
quests in Sicily became an Aghlabite principality owning 
at best a formal superiority in the i)rinces of Kairawdn. 
With the Saracen occupation begins a new division of the 
island, which becomes convenient in tracing the progress 
of Saracen conquest. This is into three valleys, kno'wn in 
later forms of language as Val <li Mazzara or Mazza in the 
north-west, Val di jNoto in the south-east, and Val Demono 
(a name of uncertain origin) in the norih-enst (sec Araari, 
Mmuhnani in Sidlia^ i. Ifif)). The first Saracen settlement 
of Val di Mazzara answers roughly to the old (]Jarthaginian 
possessions. From Panormus the emir or lord of Sicily, 
Mohammed ibn Abdallah, sent forth his plunderers through- 
out Sicily and even into southern Italy. There, though 
they made no lasting settlements, they often occupied par- 
ticular points. A consul or duke of Naples in 836 even 
asked for Saracen helj) against the Lombards, which he is 
said to have re])aid by help against his fellow-subjects in 
Sicily (Johan. Iliac., 57 ; Amari, i. 314). 

The chief work of the next ten years was the conquest 
of the Val di Noto, but the first great advance was made 
-elsewhere. Jn 843 the Saracens won the Mamcrtine city, 
Messana, and thus stood in the path between Italy and | 
Sicily. Then the work of conquest, as descrilied by the 
Arabic writers, went on, but slowly. At last, in 8511, the 
very centre of the island, the stronghold of Henna, was 
taken, ami tlio main part of Val di Noto follow^ed. Hut 
the divisions among tlie Moslems helped tlic Christians; 
they won back several towms, and beat off all attacks on 
Syracuse and Tauromeiiium. It is strange that the reign 
of Basil the Macedonian (867), a time of such renewed 
vigour in the empire, was the time of the greatest of all 
losses in Sicily. In Italy the imperial frontier largely 
advanced ; in Sicily imperial fleets threatened J^anorinns. 
But in 875 tlie accession of JbrAhfin ibn Aliiiied in Africa 
changed the face of tilings. The emir in Sicily, Ja‘far ibn 
Ahmed, received stwet orders lo act vigorously against the 
eastern towns. In 877 began the only successful Semitic 
siege of Syracuse. The next year tlie city, wdiich for 1600 
years liad been the seat of Greek, Roman, and Christian 
life, passed for the first time under the yoke of strangers 
to the fellowship of Europe. 

Thus in fifty-one years the imperial and Christian terri- 
tory in Sicily was cut dow’n to a few points on or near 
the eastern coast, to the Val Jlcraone in short without 
Messana. But between Moslem dissension and Chris- 
tian valour the struggle had still to be waged for eiglit.y- 
seven years. Henna had been the chief centre of Christian 
resistance a generation earlier ; its jiiace was now taken 
by the small fort of Hametta not far from Messina. The 
Moslems of Sicily were busy in civil wars; Arabs fought 
against P>erbcrs, both against the African overlord. Jn 
900 Panormus had to bo won by a son of IbrAhlm from 
Moslem rebels provoked by hLs father’s cruelty. But 
when Ibriilum himself came into Sicily, renewed efforts 
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against the Christians led to the fiirst takingof Tauromeniuiii* 
(908), of Hametta, and of other points. The civil war that 
followed his death, the endless revolutions of Agrigentum> 
where the weaker side did not Bcru]iie to call in ChristiazL 
help, hindered any real Saracen occupation of eastern 
Sicily. The emperors never gave up their claims to Sicily 
or their hopes of recovering it. Besides the struggle with 
the Christians in the island, there was often direct 'w^arfaro 
between the empire and the Saracens; but such warfare 
was more active in Italy than in Sicily. In 966 a peace 
or truce was made by the emperor Constantino Porphyro- 
genitus. A few years later, Otho the Great, the restorer of. 
the Western empire, looked to Sicily as a land to be won 
back for Christendom. It had not yet wliolly passed away;, 
but the day soon came. Strange to say, as Syracuse fell 
in the reign of Basil the Macedonian, the Saracen occupa- 
tion was completed in the reign of Nikephoros Phokaa 
(Nicepborus Phocos), the deliverer of Crete. In the very 
year of his accession (963) Tauromenium was taken for the 
second time, and became for a hundred years a Mohammedan 
possession. Hametta alone held out. A fleet and army 
from Constantinople went in vain to its lielji; the last 
stronghold of Christendom was taken (965), and for a 
season all was over. 

Thus in 138 years the Arab did what the Canaanitc had 
never done. The whole island was a Semitic, that is now 
a Mohammedan, possession. The Greek -speaking Homan 
of Sicily was a bondman in liis own land, like the Latin- 
speaking Roman of Sjiain. Yet the complete Saracen 
possession of Sicily may seem a thing of a moment. Its 
first and longest period lasted only 73 years. In that 
time Mohammedan Sicily was threatened by a Western Recou 
emperor ; tlio Arabic writers claim tlie Saracen army by 
which Otho the Second was beaten back in 982 as a Sicilian 
army. A mightier enemy was threatening in the East. ^ 
Iksil the Second planned the recovery of Sicily in good 
earnest. In 1027 he sent a great army ; but his death 
stofiped their progress before they reached tlie island. 

But the great conqueror had left behind him men trained 
ir» his school, and eleven years later the eagles of the new 
Horne again inarched to Sicilian victories. The ravages of 
the Sicilian Saracens in the Greek islands were iiioro fright- 
ful than ever, and George Maniakes, the first captain of his 
time, was sent to win back the lost land. He too waa 
helped by Saracen dissensions. I'he emir Abul-afar became 
a Homan vassal, and, like Alaric of old, became mofjialer 
milUnm in the Homan army. His brother and rival Abu- 
liafas brought helj) from Africa; and finally all joined against 
the (Christians. Four years of Christian victory (1038- 
1042) followed. In the host of Maniakes were men of all 
races, — Normans, who had already begun to show them- 
selves in south Italy, and the Warangian guard, the best 
soldiers of the empire, among whom Harold ITardrada 
liiinself is said to have held a place. Town after town 
was delivcrt*d, first Messana, then Syracuse, then a crowd 
of others. The exact extent of the reconquest is uncertain ; 
Byzantine writers claim the deliverance of the whole island ; 
but it is certain that the jSaracens never lost Panormus. 

But court influence spoiled everything: Maniakes was- 
recalled ; under his successor Stejihen, brother-in-law of the 
emperor Michael, the Saracens W’on back what they had lost. 
Messana alone held out, for how long a time is uncertain. 

But it could not have been again under the yoke for many 
years when a conqueror came who had no empresses to 
thwart him. The second Saraci'u occupation of all Sicily 
was short indeed. In 1060 began the thirty years’ work 
of the first Roger. * 

Thus for 263 years the Christian people of some part 
or other of Sicily were in «ubjection to Moslem masters. Saraci 
But that subjection differed widely in different times and rule. 
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places. The land was won bit by bit. One town was 
taken by storm ; another submitted on terms harsher or 
more favourable. The condition of tlie Christians varied 
from that of personal slaves to that of communities left free 
' on the payment of tribute. The great mass were in the 
intermediate state usual among the non-Mohammedan sub- 
jects of a Mohanimedan power, Tim (UUnimi of Sicily were 
in essentially the same case as the rayaha of the Turk. 
While the conquest was going on, the towns that remained 
unconquered gained in point of local freedom. They be- 
^came allies rather than subjects of the distant emperor. 
So did the tributary districts, as long as the original terms 
were kept. But, as ever, the condition of the subject race 
grew worse. After the complete conquest of tlio island, 
while the mere slaves had turned Mohammedans, there is 
nothing more heard of tributary districts. At the coming 
of the Normans the whole Christian ])opulation was in the 
atate of rayahs. Still Christianity and the Greek tongue 
never died out; churches and monasteries received and 
held property ; tliere still are saints and men of learning. 
Panornius was specially Saracen ; yet a Christian religious 
guild could be founded there in 1048 {T almlarium Regise. 
Cap, Pamyrm,^ ]). 1). Wc have its Greek foundation deed. 
It would ho rash to deny that traces of other dialects may 
not have lingered on ; but Greek and Arabic were the 
two written tongues of Sicily when the Normans came. 
The Sicilian Saracens were hindered by their internal feuds 
from ever becoming a great power ; but they stood high 
among Mohammedan nations. Tlieir advance in civili- 
zation is shown by tlieir position under the Normans, 
and above all by their admirable style of architecture (see 
Palkrmo). Saracens are always called in for any special 
work of building or engineering. They liad a literature 
which Norman kings studied and iiromoted. The Normans 
in short came into the inheritance of the two most civilized 
nations of the time, and they allowed the two to flourish 
side by side. 

an The most brilliant time for Sicily as a power in the 

est. world logins with the coming of the Normans. Never 
before or after was the island so united or so independent. 
Some of the old tyrants had ruled out of Sicily ; none 
had ruled over all Sicily. The Normans held all Sicily 
as the centre of a dominion which stretched far beyond it. 
The comiuest was the work of one man. Count Koger of 
the house of Hautcville, brother of the more famous Robert 
Wiscard (Guiscard). That it took him thirty years ^vas 
doubtless owing to his being oft<;n called off to lielp his 
brother in Italy and beyond Hadria. The conquests <»f ilio 
Normans in Italy and Sicily form part of one enterprise ; 
but they altogether differ in character. In Italy they over- 
threw the Byzantine dominion ; their own rule was y>orhaps 
not worse, but tliey were not deliverers. In Sicily they 
were every wliore welcomed by the Christians as deli\crcrs 
from ififidcl bondage. 

As in the Saracen conquest of Sicily, as in the Byzan- 
tine recovery, so in the Norman conquest, the immediate 
occasion was given by a home traitor. Count Roger had 
already made a plundering attack, when Becuinen of 
Catania, driven out by his brother, urged him to serious 
invasion. Messina was taken in 1060, and became for a 
while, the Norman capital. The Christians everywhere 
welcomed the conqueror. But at Traina they })rcsently 
ohanged their minds, and joined with the Saracens to 
besiege the count in their citadel. At Catania Bccumen 
was set up again as Roger’s vassal, and he did good service 
till he was killed. Roger soon began to fix his eye on the 
Saracen capital. Against that city he had Pisan help, as the 
inscription on the Pisan duo^o witnesses (cf. Geoff. Mai., ii. 
34). But Palermo wasipot t^en until 1071, and then only 
by the help of Duke Robert, who kept the prize to himself. 


Still ite capture was the turning-point in the struggle. 
Taormina (Tauromenium) was won in 1078. Syracuse, 
under its emir Benarvet, held out stoutly, lie won back 
Catania by the help pf a Saracen tp whom Roger had 
trusted tlio city, and whom he himself punished. Catania 
was won Imck by the count's son Jordan. But progress 
was delayed by Jordan’s rebellion and by the absence of 
Roger in his brother’s wars. At last, in 1085, Syracuse was 
won. Next year followed Girgenti and Casf’.ogiovanni, 
whose chief became a Christian. Noto, tlie Saracen Ra- 
metta, lield out till 1090. Then the whole island was won, 
and Roger completed his conquest by a sm*ccssful ex]»edition 
to Malta. 


Like the condition of the Greeks under the Saracens, so Saracens 
the condition of tlie Saracens under the Normans <liffcred 
in different places according to the circumstanees of each 
conquest. The Mohammedan religion was every wliere 
tolerated, in many places much more. But it would seem 
that, just as under the Moslem rule, conversions from 
Christianity to Islam were forbidden. On the other hand, 
conversions from Islam to Christianity were not always 
eiicouragcil ; Saracen troops were employed from tlie begin- 
ning, and (^ount Roger seems to have thought them more 
triLstwortliy when unconverted. At Palermo the capitula- 
tion secured to the Saracens the full enjoyment of their own 
laws; Girgenti was long mainly Saracen ; in Val di Noto 
the Saracens kejit towns and castles of their own. On 
the other liand, at Messina there were 1 ca\ or none, and 
we hear of both Saracen and Gn‘ek villains, the latter 


doubtless abiding as they were in Saracen times. But 
men of ]>oth races were trusted and favoured according to 
their deserts. The ecclesiastical relations between Greeks 


and Latins arc harder to trace. At the taking of J’alerino 
the (Jreek bishop was restored; but his suect'ssors were 
Latins, and Latin i>relates ^\eIe placed in the bishojuics 
which Count Roger founded. Urban the Second visited 
Sicily to promote the union of the church, and he granted 
to the count those special ecclesiastical poAvers held by 
the counts and kings of Sicily as hereditary legates of the 
Holy See which grew into tlie famous Sicilian monarchy 
(Geoff. Mai., iv. 29). But Greek worsliip ^\(‘nt on ; at 
Messina it lingered till the 14th and loth centuries (Pirro, 
Sicilia San'a^ i. 420, 431, 449), as it has been since brouglit 
back by the Albanian colonists. But the (1 reeks of Si<-ily 
have long been united Greeks, aJiiiitting the authority of 
the see of Rome. 


In its results the Norman conquest of Sjeily wa.^ a Latin 
conquest far more thorough than tliat winch had been 
made by the Roman commonwealth. The Norman ])rinces 
protected all the races, creeds, and tongues oi tlio island, 
Greek, Saracen, and Jew. But new races came to settle Lm- 
alongside of them, all of whom wito Latin as far us tlunr gjnstio 
ofii<‘ial speech was concerned. Tlii‘ Normans In’onght fbe 
French tongue with them ; it. n'lnained the court si»e(jch 
during the 12lh century, and Sicily Avas tliiown open to 
all speakers of French, many of whom came from lujgland. 

There was constant intercourse between tlie two great 
islands, both ruled by Norinau kings, and many natives of 
England filled high jilaces in Sicily. But Frcncli wa only 
a language of society, not of hu.sine.ss or literature. The 
languages of inscrijitions and docunieiit.s are (rroek, Arabic, 
and Latin, in private writings soiiietinics Hebrew'. The 
kings understood Greek and Ara]>ic, and their deeds and 
works were commemorated in both tongues Hc'iiee come.s 
the fact, at first sight so strange, that (»rcek, A i able, and 
French have all given w^ay to a dialect of I talian. But 
the cause is not far to seek. ’J'lie Norman conquest oi>ened 
Sicily to settlers from Italy, above all from the Norman 
possessions in Italy. Under the nanui of Lombards, they 
became an import^t, in some parts a dominant, element. 

XXII. — 4 
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Thus at Messina, where we hear nothing of Saracens, we 
hear much of the disputes between Greeks and Lombards. 
The Lomlmrds had hardly a distinct language to bring with 
them. At the time of the conquest, it was already found 
out that French had become a distinct si)eecli from Latin; 
Italian hardly was such. The Loinlmrd element, during 
the Norman reign, shows itself, not in whole documents 
or iriHcriptioiis, but in occasional words and forms, as in 
some of the inosiiics at Monrealc. And, if any element, 
Latin or akin to I^atin, had lingtired on through Byzantine 
and Saracen rule, it would of course be attracted to the 
new Latin element, and would licl]> to strengthen it. It 
was this IjOTiibard (dement tliat had the future before it. 
Greek aiul Arabic were anticjuated, or at least isolated, in 
a land whi(jh Norman com|uest had made part of Western 
Euroj»(i and Latin (Christendom. They could grow only 
within the island ; they coul<l gain no strength from out- 
side. Even the French element was in some sort isolated, 
and later events made it more so. But the Lombard 
element was constantly strengthened by settlement from 
outside. In the older Latin conquest, tlie Latin carried 
Greek with him, and tht 5 Greijk element absorbed the Latin. 
Latin now held in western Eur(j])e the place which Greek 
had held there. Thus, in the face of Italian, both Greek 
and Arabic died out. Step by step, Christian Sicily 
became Latin in speech and in worshij). But this was 
not till the Norman rciigns w’ere over. Till the end of 
the 12th century Sicily was the one land where men of 
divers creeds and tongues could live side by side, each in 
Ins own w'ay. 

irencie came both the short-lived brilliancy of Sicily and 
its later decay. In Sicily tlujre were many nations all 
protected by tlie Si<*ilian king ; but there was no Sicilian 
nation. Greek, Saracen, Norman, Jx>mbard, and Jew 
could not be fused into one people ; it was the boast of 
Siciily that each kept liis laws and tongue undisturbed. 
Such a state of things could live on only under an en- 
lightened despotism ; the discordant elements could not 
join to work out really fnjo and national institutions. 
Sicily had parliaments, and some constitiitumal ])rincijiles 
were well understood. But they were assemblies of barons, 
or at most of barons and citizens ; they could only have 
represeiit('d the Jjatin elements, Norman and Lombard, in 
the island. The elder races, Greek and Saracen, stand 
outside the relations between the Latin king and his Latin 
subjects. Still, as long as Greek and Saracen were pro- 
tected and favoured, so long was Sicily the most brilliant of 
European kingdoms. But its greatness had no ground- 
work of national life ; for lack of it the most brilliant of 
kingdoms jirosiuitly sank below the level of other lands. 

Four generations only s]»an the time from the birth of 
Gount Boger, about 10‘10, to the death of the emperor 
Frederick the Second in 1 2^)0. Kog('r, great count of Sicily, 
was, at his death in 1 10 1 , succeeded by his young son Simon, 
I. and he in IlOo by the second Kogor, the first king. He 
inliorited all Sicily, save half Palermo — the other half liad 
been given up — and part of Calabria. The rest of Palermo 
was soon granted ; the Semitic capital bc(?amo the abiding | 
head of Sicily. On the death of Duke William of Apulia, 
lloger gradually founded (1127-40) a great Italian domi- 
nion. To the A]mlian duchy he added (1 1 36) the Norman 
l»rincipality of (^apua, Naples (1138), the last dependency 
of the Eastern empire in Italy, and (1140) the Abnizzi, 
au' undoubted land of the Western empire. He thus 
formed a dominion which has been divided, united, and 
handed over from one prince to another, oftener than any 
other state in Europe, but whoso frontier has hardly 
changed at all. In 1 1 30 lloger was crowned at Palermo, 
by authority of the antipope Anacletus, taking the strange 
title of “ king of Sicily and Italy.** This, on bis recon- 


cilation with Pope Innocent the Second, he exchanged for 
“king of Sicily and of the duchy of Apulia and of the prin- 
cipality of Capua.** By virtue of the old relations between 
the popes and the Nonnans of Apulia, he held his kingdom < 
in fief of the Holy See, a position which on the whole ' 
strengthened the royal power. But his power, like that of 
Dionysios and Agathokles, was felt in more distant regions. 

His admiral George of Antioch, Greek I > 3 ^ birth and creed, 
w-arred against the Eastern empire, won Corfu (Korypho ; 
the name of Korkyra is forgotten) for a season, and carried 
oli‘ the silk- workers from TJiebes and Pelopoimesos to 
Sicily. But Manuel Komnenos (Cbmnonus) ruled in the 
blast, and, if lloger threatened Constantinople, Manuel 
threatened Sicily. In Africa the v^ork of Agathokles was 
more tliaii renewed ; Mahadia and other points were won 
and kept as long as Roger lived. These exploits won 
him the name of the terror of Greeks and Saracens. To 
the Greeks, and still more to the Saracens, of his own 
island he was a protector and something more. 

llogcir’s son William, surnaincd the Bad, was crowned William 
in his fathers lifetime in 1151. Roger died in 1154, 

William’s sole reign lasted till 11G6. It was a time of 
domestic rebellions, chiefly against the king’s unpopular 
ministers, and it is further marked by tlie loss of Roger’s 
African conquests. After William the Bad came (1166- 
1189) his son William the Good. Unlike as were the 
two men in themselves, in their foreign policy they are 
hardly to be distinguished. The Bad William has a short 
(fuarrel with the [> 0 ])C ; otherwise Bad and Good alike 
appear as zealous supporters of Alexander the Third, and 
as enemies of botli empires. The Eastern warfare of the 
Good is stained by the frightful sack of Thessalonica ; it 
is marked also by tlu 3 formation of an Eastern state under 
Sicilian supremacy (1180). Corfu, the iiossession of 
Agathokles and Roger, with Durazzo, (Jephalonia, and 
Zantc, w^as granted by William to his admiral Margarito 
with the strange title of king of the Epeirots, He founded 
a dynasty, though not of kings, in (^ephalonia and Zante. 

Corfu and Durazzo were to ]>o more closely connected 
with the Sicilian crown. 

The brightest days of Sicily ended with William the 
Good. His marriage with Joanna, daughtfOK of Henry of 
Anjou and England, \vas cliiJdlcss, and William triecl to 
procure the succession of his aunt Constance and her 
husband. King Henry the Sixth of Germany, son of the 
emperor Frederick the First, But the prospect of German 
rule was unpopular, and on William’s diiath the crown 
jiassed to Tancred, an illegitimate grandson of King Roger, Tancred. 
who figures in English histories in the story of Richard’s 
crusade. In 1191 Henry, now' emperor, asserted his 
claims; but, while Tancred liv(*.d, he did little, in Sicily 
notliing, to enforce them. On tlic death of Tanc^rod (1194) 
and the accession of his young son William the Third, the Willium 
eni])eror came and comjuered Sicily and the Italian posses- 
sions, witli an amount of cruelty which outdid any earlier 
war or revolution. First of four Western emperors who 
w'ore the Sicilian crown, Henry died in 1197, leaving the 
kingdom to his young son Frederick, heir of the Normeft 
I kings through his mother. 

The great days of the Norman conquest and the Norman 
reigns have been wortliily recorded by contemporary his- * 
torians. For few times have wre richer materials. The 
oldest is Aime or Amato of Monte Cassino, who exists 
only in an Old-French translation. We have also for the 
Norman conquest the halting hexameters of William of 
Apulia, and for the German conquest the lively and par- 
tial verses of Peter of Eboli. Of prose writers we have 
Geofir^ Malaterra, Alexand^ abbot of Telesia, Romuald 
archbishop of Salerno, Falco of Benijvertto, above all Hugo 
Falcandus, one of the very foremost of mediaeval writers. 
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Not one of these Latin writers was a native of the island, 
and we have no record from any native Greek. Occasional 
notices we of course have in the Byzantine writers, and 
Archbishop Eustathioses account of the taking of The^- 

• lonica is more than occasional. And tlie close connexion 
between Sicily and England leads to many occasional refer- 
ences to Sicilian matters in English writers. 

The relations between the various races of the islands are 
most instructive. The ^strong rule of Roger kejit all in 
order. He called himself the defender of Christians; 
others, on account of his favour to the Saracens, spoke of 
him as a jiagan. Ho i^ertainly encouraged Saracen art and 
literature in every sliape. His court was full of eunuchs, 
of whom wo hear still more under William the Bad. Under 
William the Good the Saracens, without any actual oppres- 
sion, seem to be losing their position. Hitherto they had 
been one element in the land, keeping their own civiliza- 
tion alongside of otliors. By a general outbreak on the 
death of William the Good, the Saracens, especially those 
of Palermo, were driven to take shelter in the moimtJiins, 
where they sank into a wild pcojilc, sometimes holding 
])oints of the island against all rulers, sometimes taking 
military service under them. The Jews too begin to sink 
into bondmen. Sicily is ceasing to be the land of many 
nations living side by side on equal terms. 

ror The Gesrmans who helped Henry to win the Sicilian 

> crown did not become a new element in the island, but 

• only a source of confusion during tho minority of his son. 
Frederick — presently to bo the renowmed emperor Freder- 
ick the Second, “Fridericus stupor mundi et irnmutator 
inirabilis” — ^was crowned at I’alermo in 1198; but the 
child, d<'privcd of both parcTits, was held to be under the 
protection of his lord Po])o Tnnocent the Third. During liis 
minority the land was torn in pieces by turbulent nobles, 
revolted Saracens, German captains seeking settlements, 
the maritime cities of Italy, and professed French deli- 
verers. In 1210 the eiiij)eror Otho the Fourth, who had 
overnm the continental dominions, thnsati'iied the island. 
In 1212, jui^t when Frederick was reaching an age to bo 
of use in his ow'n kingdom, he was called away to dispute 
the crown of Germany and Rome with Otho. Eight years 
more of disorder followed ; in 1 220 the cnqieror-king came 
back. He brought the Sara(!cns of tlie immn tains back 
again to a life in plains and cities, and j presently planted a 
colony of them on the mainland at Nocera, when they be- 
came his'-fttost trusty soldiers. Jlis necessary absences from, 
Hicily led to revolts. He came back in 1233 from his 
crusade to suppress a revolt of the eastern cities, which 
seem, like those of Italy, to liave been aiming at repub- 
lican independence. A Saracen revolt in 1243 is said to 
have been follow’cd by a removal of the whole remnant 
to Nocera. Some however certainly stayed or came back ; 
but their day was over. 

Under Frederick the Italian or Lombard element finally 
prevailed in Sicily. Of all his kingdoms Sicily was the 
best-beloved. He spoke all its tongues ; he protected, as 
as circumstances would allow, all its races. He legis- 
lated for all in the spirit of an enlightened and ccjual des- 
potism, jealous of all special privileges, whether of nobles, 

^ churches, or cities. The heretic alone was persecuted ; he 
was the domestic rebel of the cliurch ; Sarac'en and Jew were 
entitled to the rights of foreig^iers. Yet Frederick, patron 
of Arabic learning; suspected even 'of Moslem lielief, fails 
to check the decline of the Saracen element in Sicily. 
The Greek clement has no such forces brought against it. 
it is still a chief tongue of the island, in which Frederick's 
laws are put forth as well as in Latin. But it is clearly 
a declining element. Greelaand Saracen were both^becom- 
ing survivals in an islnid which was but one of the many 
kingdoms of its king. No wonder that the Italian element 
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advanced at the cost of all others. Frederick chose it as 
the court speech of Sicily, and he made it more than a 
court speech, the speech of a new-born literature. Sicily, 
strangely enough, became tlie cradle of Italian song. 

Tvro emperors had now lield the Sicilian crown. On 
Frederick's death in 1250 the crown passed to his son 
Conrad, not emperor indeed, but king of the Romans. He 
was nominally succeeded by his son (^onradiii. The real 
ruler under both was Frederick’s natural son Manfred. 

In 1258, on a false rumour of the death of Conradin, 

Manfred was himself crowned king at ralermo. He had 
to found the kingdom afresh. Pope Innocent the Fourth 
liad crossed into Sicily, to take advantage of the general 
discontent. Tlie cities, whose growing lil>erlies had been 
checked by Frederick’s legislation, stro\e for ] practical, if 
not formal, independence, sometimes for dominion over 
their fellows. The 5th century u.c. seemed to lia\e come 
back. Messina laid waste the lands of I'aorinina, because 
Taormina would not obey the bidding of Messina. Yet, 
among these and other elements of confusion, Manfred 
succeeded in sotting nj) again the kingly jiower, first for 
his kinsmen and then for himself. His reign continued 
that of his father, so far as a mere king couhl continue 
the reign of such an emperor. Tin? king of Sicily was the 
first potentate of Italy, and came neartT than any prince 
since Louis the Second to the union of Italy umhir Italian 
rule. He sought' dominion too beyond Ifadria: Corfu, 
Durazzo, and a strip of the Albanian coast became Sicilian 
possessions as the dowry of Manfred’s Greek wife. But 
pajml enmity was too much for him. His tiverlord claimed 
to dispose of his crown, and hawked it about among the 
jirinces of the West. Edmund of England bore the Sicilian 
title for a monu'nt. More (^ame of the grant of Urban 
the Fourth (12C4) to CJharles, count of Anjou, and through 
liis wife sovereign count of Provence. Cliarles, crowned Charles 
by the pope in 1266, marched to take possession of his of Anjou, 
lord’s grant. Manfn^d was defeated and slain at Bene- 
vento. The whole Sicilian kingdom became the spoil of 
a .stranger who was no deliverer to any class of its people. 

The island sank yet lower. Na])les, not Palermo, was the 
head of the new power ; Si(‘ily was again a province. 

But a province Sicily had no mind to be. In the con- 
tinental lands Charles founded a dynasty ; the island he 
lost after sixteen years. His rule was not merely the rule 
of a stranger king surrounded by stranger followers; the 
degradation of the island was aggravated ]>y gross oppre.s- 
sion, grosser than in the continental lands. The conti- 
nental lands Submitted, witli a few slight efforts at resist- 
ance. The final result of the Ange.vin conquest of Sicily 
>vas its separation from the mainland. 

Sicilian feeling ’was first shown in the siijiport given to 
the luckless cx])edition of Gonradin in 1268. Frightful 
executions in the island followed his fall. I'lie rights of 
the Sw'abiaii liouse were now held to pass to Peter (Pedro), 
king of Aragon, husband of Manfred’s daughter (^onstance. 

The connexion with Spain, which has so det‘ply affected the 
whole later history of Sicily, now begitis. (^harh's held 
the Greek possessions of Manfrctl and had designs both on 
Epeiros and on Constantinople. The emj>eror M.ehael 
Palaiologos and Peter of Aragon became allies against 
Charles ; the famous John of Procida a<*tt*d as an agent be- 
tween them ; the costs of (Charles's Eastern warfaic caused 
great discontent, especially in an island where some might 
still look to the Greek emperor as a natural deliverer. 

Peter and Michael were doubtless w'ateliing the turn of 
things in Sicily ; but the tale of a long-hiddcui conspiracy 
between them and the wdiole Sicilian pcoph* has been set 
aside by Amari. The actual outbreak of 1 282, tlio famous 
Sicilian Vespers, was stirred up by the wTongs of the 
moment. A gross case of insult offered by a Frenchman 
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to a Sicilian woman led to tbe massacre at Palermo, and 
the like scones followed elsewhere. The strangers were 
cut off; Sicily was left to its own people. The towns 
and districts left without a ruler by no means designed to 
throw off the authority of the overlord ; they sought the 
good will of l^o})e Martin. But papal interests were on 
the side of Charles ; and ho went forth with the blessing 
of the church to wdn back his lost kingdom. 

Angevin oppression had brought together all Sicily in a 
common cause. There was at last a Sicilian nation, a 
nation for a while capable of great deeds. Sicily now stands 
out as a main centre of European politics. But the land 
has lost its character; it is becoming the plaything of 
powers, instead of the meeting-place of nations. Tlie tale, 
true or false, that Frenchmen and J’rovem^jals were known 
from the natives by being unable to frame the Italian 
sound of c sliows how thoroughly tljc Lombard tongue had 
overcome tlie other tongues of the island. In Palermo, 
once city of threefold speech, a Greek, a Saracen, a Norman, 
who clave to his own tongue must have died with the 
strangers. 

Peter of Charles was now besieging Messina ; Sicily scorns to 

Aragon, have jmt on some approach to the form of a federal com- 
monwealth. Meanwhile l*eter of Aragon w^as watching 
and preparing. He now declared himself. To all, except 
the citizens of the groat cities, a king would be accc]>table ; 
Peter was chosen with little opposition in a parliament at 
Palermo, and a struggle of twenty-one years began, of 
which Charles and Peter saw only tlie first stage. In fact, 
after Peter had lielped tlie Sicilians to relievo Messina, he 
was very little in Sicily ; he had to defend his kingdom 
of Aragon, which Po]>o Martin had granted to another 
French Charles, lie was represented by Queen Constance, 
and hia great admiral Roger do, Loria k(‘pt the war away 
from Sicily, waging it wholly in Italy, and making (^harles, 
the son of King Charles, prisoner. In 1 285 both the rival 
kings died, Charles liad before his death been driven to 
moke large legislative coiice.'.sions to his subjects to stop 
the tendency shown, especially in Naples, to j<a*u the re- 
volted Sicilians. By Peter’s death Aragon and Sicily w^ere 
separated ; his eldest son Alphonso took Aragon, and his 
James, second son James took Sicily, which was to jiass to the 
third son Frederick, if James died childless. James was 
crowned, and held his reforming parliament also. With 
the popes no terms could be made, (fiiarlcs, released in 
1288 under a deceptive negotiation, was crowned king 
of Sicily by Hoiiorius ; but he had much ado to defend 
his continental dominions against James and Roger. In 
1291 James succeeded Aljihonso in the kingdom of Ai-agon, 
and left Frederick not king, according to the entail, but 
only his lieutenant in Sicily. 

Frederick was the real restorer of Sicilian independence. 
He had come to the island so young that he felt as a native. 
He defended the land stoutly, even against his brother. 
For James presently played Sicily false. In 1 295 he was 
reconciled to the church and released from all French 
claims on Aragon, and he bound himself to restore Sicily 
to Charles. But the Sicilians, with Frederick at their 
lead, disowmed the agreement, and in 1296 Frederick was 
crowned king. He had to defend Sicily against his brotlicr 
and lloger de Loria, w^ho forsook the cause, as did John 
of Procida. Hitherto the war had been waged on the 
mainland ; now it was transferred to Sicily. King James 
besieged Syracuse as admiral of the Koman Church ; Charles 
sent his son llobert in 1299 as his lieutenant in Sicily, 
where ho gained some successes. But in the same year 
the one great land battle of the war, that of Falconaria, 
was won for Sicily, Tlio war, chiefly marked by another 
great siege of Messina, w^ent on tUl 1302, when both sides 
-were thoroughly weakened and eager for peace. By a 


treaty, confirmed by Pope Boniface the next year, Frederick 
was acknowledged as king of Trinacria for life. He was 
to marry the daughter of the king of Sicily, to whom the 
island kingdom was to revert at his death. The terms 
were never meant to be carried out. Frederick again took 
up the title of king of Sicily, and at his death in 1337 he 
was succeeded by his son Peter, There were thus two 
Sicilian kingdoms and two kings of Sicily. The king of 
the mainland is often spoken of for convenience as king of 
Naples, but that description was never home as a formal 
title save in the 1 6th century by Philip, king of England 
and Naples, and in the 19th by Joseph Buonaparte and 
Joachim Murat, The strict distinction was between Sicily 
on this side the Pharos (of Messina) and Sicily beyond it. 

Thus the great island of the Mediterranean again became 
an inde])endcnt ])ower. And, as far as legislation could 
make it, Sicily became one of the freest countries in 
l^iUrope. By the laws of Frederick parliaments were to 
he regularly held, and without their consent the king could 
not make war, })eace, or alliance. The treaty of 1302 was 
not confirmed by parliament, and in 1337 jiarliamcnt called 
Peter to the crown. But Sicily never rose to the greatness 
of its Greek or its Norman days, and its old character had 
] Mussed away. Of Greeks aiul Saracens wc now hear only 
as a degraded remnant, to be won over, if it may be, to 
tlie Western Church. The kingdom had no foreign pos- 
sessions ; yet faint survivals of the days of Agathokles and 
Roger lingijrcd on. The isle of Goi-ba off the Afi ioan coast 
was held fora sliort time, and traces of the conue.vion with 
Greece went on in various sha])es. If the kings of Sicily 
on this side the Pharos kept Corfu down to 1386, those 
Iwyond the Pharos became in 1311 overlords of Athens, 
when that duchy was seized l>y Catalan adventurers, dis- 
banded after the wars of Sicily. In 1530 the Sicilian 
island of Malta became the slielter of the Knights of Saint 
John driven by the Turk from B bodes, and Sicily has 
received several colonies of Christian Albanians, who have 
replaced Greek and Arabic by yet another tongue. 

There is no need to dwell at length on the Sicilian Sul 
history of the last five hundred years. 1'he descendants 
of Frederick did not form a great dynasty. Under him and 
after him Sicily j>Iayed a part in Italian affairs, invading 
and being invaded on behalf of tlie Gliibelliiie eautsc. But 
it was toin by dissensions l)ctween S])anish and Italian fac- 
tions, and handed to and fro betw'een one Spanish king 
and another. At last Ferdi naud the Catholic ( 1 479-1 5 1 5), 

I king by inlieritancc of Aragon and of Sicily beyond the 
pharos, conquered the continental Sicily, and called himself 
king of the Tw^o Sicilies. Both w’ere now ruled by Sjianiah 
viceroys. In Charles the First (1516-1555) —Charles of 
Anjou is not reckoned- -Sicily had a third im}»crial king, 
and once more became the starting-jioint for African wur- 
fare. Philip, already king of Naples, became king of the 
Two Sicilies at the abdication of his father, and the two 
crowns passed along with (>astile and Aragon till the 
division of the Spanish dominions. Tinder the foreign 
rule the old laws were trampled under foot. Three risiiig| 
took place, that of Messina in 1672, with pretended French 
hel]), wliich led to deeper subjection. At the death of 
Charles the Second in 1700, Sicily acknowledged the 
French claimant Philip; but the peace of Utrecht made it 
the kingdom of Victor Amadeus of Savoy (1713-1720). 

He was crowned at Palermo ; but he had to withstand 
Spanish invasion, and to exchange Sicily for the ’other 
insular crown of Sardinia. Both Sicilies now passed to 
the emperor Charles the Sixth, the fourth imperial king, 
who also is passed by in Sicilian reckoning. Charles the 
Third ij} the Spanish prince o^ the house of Bourbon who 
won both Sicilies from the Austrianoand who was the last 
king crowned at Palermo (1735). 
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The wars of the French Eevolution a^ain parted the Two 
SicUies. In 1798 Ferdinand the Fourth (1759-1825) 
withdrew to the ieland before the French armies. In 
1805 he withdrew again, while Joseph Buonaparte and 
• Joachim Murat reigned on the mainland as kings of Naples. 
Under the Bourbon rule, besides the common grievances 
of both kingdoms, Sicily had specially to complain of being 
treated as subordinate to Naples. But from 1806 to 1815 
Sicily, practically a separate kingdom under Britisli pro- 
tection, enjoyed a measure of wellbeing such as it had not 
had for some ages, and in 1812 a constitution was estab^^ 
lishod. The European settlement of 1815 brought })ack 
the Bourbon to his continental kingdom. Ferdinand the 
First became a constitutional king over the United King- 
dom of the Two Sicilies. This was equivalent to the 
suppression of the separate constitution of the island, 
and before long all constitutional order was trodden 
under foot. In 1820, and also in 1836 under Francis the 
First, Sicily rose for freedom and separation. This last 
time the island was lK»und yet more firmly to continental 
•rule. In the general stir of 1848 Sicily again proclaimed 
her independence, and sought for herself a king in the 
house of Savoy. Again were the liberties of Sicily 
trodden under foot; and, in the last change of all, the 
deliverance wrought by Garibaldi in 1860, if not her 
liberties, her ancient memories were forgotten. Sicily 
l>ecamo part of a free kingdom ; but her king does not 
bear her style, and he has not taken the crown of lloger. 
The very name of Sicily has been wiped out; and the 
great island now counts only as seven provinces of an 
Italian kingdom. 

The* litoratiirfi bearing on Sicily, oM and new, is ejidlesa. It is 
Boinftthing for a land (o have liad part of its story told by Thucy- 
dides and another by Hugo Falcandus. Of modem hooks IPdm’s 
Gcachkhle i^iciliens im Alterthnm (down to the accession of tlio 
second ilieron) is of great value So aro the works of Mi<*helo 
Amaii for tlio Moslem occupalion nud the War of the Vespois. 
Thft old local historian Fazi^cllo innsi not ho passed by, nor the 
collections (»f Carusio, Pirro, and (liovanni. but a history of Sicily 
and the cjclcs of its Iristoiy from the beginning is still lacking. 
Tlic writers on particular brauches of tin* subject are infinite. Gaily 
Kiiiglit’s Xomians in Sicily has probably led many to their first 
tliougJits on the subject ; and, us a guide for tJie tiaveller, that of 
Gsel-fels can hardly be outdone. (E. A. F.) 

Vaht If.-" ( tJSoguaphy and Statistics. 

The island of Sicily (Ital. belong.s to tlie kingdom 

of Italy, being separated from the mainland only by the 
narrow (about 2 miles wide) but deej) Straits of Messina. 
It is nearly bisected by the meridian of 14" Jil., and by 
far the grejiter part lies to tho soutli of 38“ N. Its 
southernmost point, liowever, in 36“ 40' N. is 40' to the 
north of Point Tarifa, the southernmost point of Spain 
and of tho continent of Europe. In shapes it is trianguldr, 
whence the ancient poetical name of Truuicria, referring 
to its three promontories of Pelorum (now Faro) in tho 
north-east, Pachynum (now Passaro) in the south-east, and 
Lilybanim (nowBoeo) in the west. Its area, exclusive of 
tlje adjacent small islands belonging to the vnmj^ai'timvnto^ 
is, according to the recent planimetrical calculation of the 
Military Geographical Institute of Italy, 9860 sijuare miles, 
— considerably less than one-third of tliat of Ireland ; that 
of tho whole ccmpartimenlo is 9935 srpiaro miles. 

The island occupies that part of the Mediterranean in 
which the shallowing of the waters divides that sea into 
two basins, and in which there are numerous indications 
of fnoijuent changes in a recent geological period. The 
channel between Cape Bon in Tunis and the south-west of 
Sicily (a distance of 80 miles) is, on the whole, shallower 
than the Straits of Messina, being for the most pari;, under 
100 fathoms in depth, r* and exceeding 200 fathoms only 
for a very short interval^ while the Straits of Messina, 
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which are at their narrowest part less than 2 miles in 
width, have almost everywhere a depth exceeding 150 
fathoms. The geological structure in the neighbourhood 
of this strait shows that the island must originally have 
been formed by a rupture between it and tlie mainland, 
but that this rupture must have taken place at a period 
long antecedent to the advent of man, so that the name 
Rhegium cannot bo based even on the tradition of any 
such catastroplie. Tho mountain range that runs out 
towards the north-cast of Sicily is coirqjoscd of crystalline 
rocks precisely similar to those forming the parallel range 
of Aspromonte in Calabria, but }>oth of these are girt 
about by sedimentary strata belonging in jiart to an early 
Tertiary epoch. That a subscipient land connexion took 
place, however, by the elevation of the sea-bed there is 
abundant ovidimce to show; and tlie occurrence of tho 
remains of African Quaternary inainnials, such as Elqikm 
TnerifliorKilUy E. anVUium^ li ippopotamna as well 

as of those of still living African forms, such as Ehphas 
africanuH and llyicnut ermutu^ makes it probable that there 
was a direct post-Tertiary connexion also 'with tlie African 
continent. 

The north coast is generally steep and cliffy and abun- Coasts, 
dantly provided 'with good harbours, of which that of 
Palermo is the finest In the west and south the coast 
is for the most ])art flat, more regular in outline, and Jess 
favourable to shijiping, while in the east, where the sca- 
bottoin sinks rapidly down towards the eastern basin of 
tho Mediterranean, steep rocky coasts ]>re\ail exeejit op- 
posite tlie jilaiti of Catania. In the northern half of this 
coast tho lava streams of Mount Etna stand out for a 
distance of about 20 miles in a line of bold cliffs and 
promontories. At various jioints on tho east, noith, and 
w’est coasts tliere arc evidences of a rise of the land having 
taken place within historical times, at Trapani on the west 
coast even within the 19th century. As in the rest of the 
Mediterranean, tides are scarcely observable ; but at several 
Iioints on the west a..d south coasts a cuiious oscillation 
in the level of tho waters, known to tlie natives as tho 
nmn'ohhio (or vi(truhia\ is sonietinies noticed, and is said 
to be always jireeeiled by (*ertain atmospheric signs. This 
consists in a sudden rise of the sea-level, occasionally to 
the height of 3 feet, sometimes occurring only once, some- 
times repeated at intervals of a minute for two liouis, or 
even, at Maz/ara, wlicrc it is most frequently observed, for 
twenty-four hours togidher. 

The surface of Sicily lies for tlie most ]>art more than Surface. 
500 feet above the level of tho sea. Galtanissetta, which 
I occupies the middle point in elevation as wx*I I as in respect 
of geograjdiicnl situation, stands 1900 feet above sea level. 

[ Considerable mountains occur only in tlu5 north, w^here 
! the lo'wer slopes of all the lieiirlits form one continuous 
scries of olive-yards and orangeries. Of tlie resi. of the 
island tlie greater j>art f(»rins a j»Jateau 'varying in eleva- 
tion and mostly covered with wJieat -fields. The only 

plain of any great extent is that of (’atania, watered by 
tho 8imcto, in the east ; to the nortli of tins plain the 
active volcano of Etn^v rises with an exceedingly 

gentle slope to tlie height of 10,868 fei't troni a base 400 
square miles in extent. This is the liigliest elevation of 
the island. Tho steeji and iianovv ciystalline ridge which 
trends north-en..+ wards, and is knowm to geograjiliers hy 
the name of tho T*eloritan Mountains, does not reach 4000 
feet. The Xcbrodiaii Mounlains, a limestone range con- 
nected with tho Peloritan range and having an east and 
west trend, rise to a somewhat greater height, and farther 
vixst, about the middle of the nortli coast, the Madonie 
(the only one of the groups mentioned which has a native 
name) culminate at the height of nearly 6500 feet. From 
the western end of the Nebrodian Mountains a lower range 
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SICILY 


(in some places under 1 500 feet in height) winds on the 
whole south-eastwards in the direction of Capo Passaro* 
With the exception of the 8imeto, the principal perennial 
streams — the Salso, the Platani, and the Belici — enter the 
sea on the south coast. 

Of th« sediiiH'uta) y rocks of Sicily none are earlier than the 
Secondary p('rio«l, and of the older Secondary rocks there are only 
coinpiratively sjnall patches of Triassic and Jurassic age— nrost 
abundant in the west hnt also occurriiig on tlie llsnlvs o( the 
inountains in the north-cast. Cretaceous iwks aic very sparingly 
represented (in the south-east), and by far the greater jiart of the 
island is occupied by Tertiary (mainly Koccne and Mioeene) lime- 
stones. The Ncbrodiau Mountains are mainly coin]»osed of coin- 
paet limestones of Oligocene date, but are tianked 1)V Kocene rocks 
including the nummiiTiiic limestone. Quateiiiaiy dejwaits border 
many^of the beys, and tlie ]»laiii of CafanM is %\liolly covered with 
recent alluvium, llasalts arul basaltic (ul.is border this plain on the 
south, as the aneient and iiunlern lavas of Kina ilo on the north. 

The elimatc of Sicily resembles that of the other lands in the 
extreme south of Rurojie. j\s leganls teiu}ierature, it has the warm 
and equable eharacter which belongs to most of the Mediterranean 
region. At ralerino (where eontiniious observations ha\e U^eii 
made since 17ill) the range of lenquuMtuie between the mean of 
the coldest and that of the lujttest month is little greater than at 
Green vvich. The mean temjiei .iture of .laiiuary f.'il Kahr.) is nearly 
us high as that of October iii the soutli of Knglaiid, that of July 
(77** Kahr) about IT' w.inm-i than the <‘oricH])onding month at 
Greenwich. During the wlioh* ]»en(Hl for wiiieh observations have 
been niado the theiinoiiieter lias never he.eii observed to sink at 
Palermo below the trcrvnig ]n)int ; still frost does occur in the 
island even on tlie ]o\v grounds, though never for more tlian a few' 
hours. On the coast siunv is seldom seen, hut it does fall occa.sion- 
ally. On the Madonie it In-s till June, on Kina till July. The 
annual rainfall except on tlie liigluT inouutaiiis <loes not reach 30 
inches, and, as lu other )».uts of the extreme south of Kurope, it 
occurs chietly lu the winter montlis, wliile the Uuee summer months 
(June, July, and August) arc almost (|uito drv. During these 
months the whole rainfall does not exceed 2 inches, oxeept on the 
slopes of the mountains iii the north-isist. lienee mo.st of the 
streams dry up iii summer. The chief seouige is the sirocc o, wlinii 
is experienced in its most ehaiMctenstic toim on the noitli coast, 
as an op]>rcssive,, pan lung, hot, diy w'lnd, hlowuiig stiongly and 
steadily from the south, the utmosjdiere remaining thiough the 
whole jieriod ol its duiutioii leaileu-eolouied and hazy in conse- 
qiicneo of the presence of immense ipiantilies of reddish dust. It 
oecuis most fieijiiently in Apiil, and then in May and September, 
but no month is eiitiiely fiee from it. "I'hn*e da^s aie the longest 
period for wdiieh it lasts. Tlie same name is .sometimes a])plied to 
a moist and not veiy hot, but yet oppressive, south-east wind 
winch blows fiorn time to tiiii<* on the east coast. Locally the 
salubrity ot the climate is si'riou.sly affected by the occiirrenee of 
malaria, rogaiding v\lnch important evidence was furnished to a 
Government commiHsioii of iii(|uirv by ofluials of tlie Sicilian rail- 
way.s. Krom this it appears that (ho whole of the north-east ci»,ist 
from Gitaiiia to Messina js perfectly free fiom malaria, and so also 
is tlie line on tlie iiortii coast from Palermo to Termini ; and, 
singularly enough, while these paits of the low’ gronml are free, 
malarial regions are entered upon in ccitain ]»laces as soon as the 
railway liegins to ascend to higher levels Such is the case with 
the line wdiicli cro.ysc.s the island from Termini to (lirgeiiti; ami 
on the line wliich ascends fioin Catania to l\istrogiovaiini it is 
fouml that the stations bis'ome more ami more unhcaltliy as the 
Jim* ascends to Leoiifoite, ami at that station so unhealthy are the 
nights that it is necessary to convey the employes by a speei.il 
train every eviuiing to Oastrogiovanni (at the Inught ot more than 
;5000 f» etl, ;ind to bring them back by another tiairi in the morning. 

'J’he flora of Sicil) is remarkable Sibr its w’oaltli of species; bui, 
eompaiirig Sicily with other islands that have been long separated 
from the mainland, the iiumhor of endemic species is not great, 'i’lio 
orders most abundantly rcjirejscnted are the Cnidfenty 

Lahiaf.r, Oartfophylhtc4'm^ ami Serophularimicm, The liosacnr, are 
also abiiiidanilyiejireseiited, and among them arc numerous species 
of the rose. Tin* general asi»eet of the vegetation of Sieilv, liow’cver, 
has been greatly affected, as in other jinrls of the Mediterranean, 
by the introduction of jilants within historiciil times. Being moro 
densely populated tlmn any otlier largo Mediterranean island, inid 
having its population dejiemieiit eJiiofly on the products of the soil, 
it is necessarily more extensively cultivated than any other of the 
larger islands refeiTed to, and many of the objects of cultivation 
are not oiiginally natives of the island. Not to mention the olive, 
wdiieh mii.st have been introdur^ed at o remote period, all the 
iiiemlKirs of the orange tribe, the agave, and the prickly jiear, as W’ell 
us other plants highly eliaraeteristic of Sicilian sccner}', have been 
introduced since the begiiiiiiiig of the Christian era. With respect 
to vcge.tation and cultivation tlirce zones may be distinguished. The 
first reaches to about 1600 feet above sea-level, the upper limit of the 
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incm^rs of the orange tribe ; the second ascends to about 3300 feet, 
the limit of the growth of wheat, the vine, and the hardier ever- 
greens ; and tlie tliird, tliat of forests, readies from about 8300 feet 
upwards. But it is not merely height that determines the general 
eharacter of the vegetation. The cultivated trees of Sicily mostly 
demand such an amount of moisture ns can be obtained only on the * 
mountain slo}>es, aaid it is w’ortliy of notice that the structure of 
the mountains is peciilinrly favourable to the supply of this want. . 

The linmstmies of wdiieh tlir^y are mostly composed act like a 
sponge, absorbing the raiii-w’atcr tliroiigli tlwir innumerable pores 
and tissures, and thus storing it up in the interior, aftiTwards to 
allow it to weJl forth in springs at various elevations lower down. 

In this wray the irrigation which is absolutely indispensable for the 
meiulKTS of the orange ti'ibe during the dry season is greatly 
facilitated, and even those trees for which irrigation is not so 
indispensable receive a moro ample supply of moisture during the 
rainy season. Hence it is that, w'liilc the plain of Catania is almost 
treeless and trcc-cultivatiou is comparatively limited in the W'cst 
and south, wheio the extent of land under ICOO feet is consider- 
able, the whole of the north and north-east coast fiom the Bay of 
Casiidlamaro loiirid to Catania is an cndle.ss suceession of orchards, 
in which oranges, citron.s and lemons alternate with olives, almonds, 
]»omegranates, li^s, carob trees, pistachios, jnulherne.s, and vijje.s. 
Oranges are sjwjidally important as an export crop, and the value 
of this pi’oduct lias enormously increased since steamers began to 
traverse file M<*cli(errancan. Olives are even more extensively 
I’liltivatod, hut nmre for Jiome con sum ] it ion. The limit in height 
of the olive is about 2700 feet, and that of the vine about 3500. 

A considerable silk production deiiends on the cultivation of the 
inulbcrry in the iieighhourhooil of Mr*ssina and Catania. One of 
the most striking leatiiies in the commerce of the island is the very 
large proportion of southern fruits sent to the United Stales, whence 
petroleum is rhieJly imported. Among other trees ami slirulis of 
iinportanco may be mentioned the deeji-rooted stimadi, which is 
adajited to the driest regions, the manna ash {Fraxiiiiis onnis), the 
Anierieaii Ofnmtia vulyans or })iii*kly ]H‘ar ami the agave— the 
liu’iner of which yields a iavouiite aiticle ot dut with the natives, 
and both of wdiieh thrive on the driest soil- -the dale-]»alm, the 
plantain, various bamboos, eycads, and the dwaif-[K»lm, the Li.sl of 
wliicdi grows in some paits of Sicily more profusely tlian any where 
else, ami in tlie desolate region in the soiitii-west yields almost the 
only vegetahlo jirodiiet of iniporluiiee, ddie yinnulo IhmaXy the 
tallest of Kiiroj lean glasses, is largely grown for xine-stukes. The 
foi4‘stK on the higlier slopes of the mountains are (diicily of oak, 

W’lth which aie assoeiateil huge iiumhers id the fruit trees of ceiitral 
Kurope, and on K.iiia and the Madonie rdie.stnuls. 

Gutside of the tree i(‘gion wdnsat is by far the most imjiortant Cereals 
]»iodmt. At the present day Sicily is still a rudi gi a nary, as it 
w';is in uncieiit times when Greek colonies liourished in the south 
ami east, and later under the supremacy ol Koim*. In all tliiee- 
foiirths of the cultivatfsl HUitaec are, estimateil to he coveied with 
<*eieals, and it is the cultivation of wheat more jiaitieularly whnh 
detei mines in most places the cliuractcr of the Siidlian laiidsrajio 
thioughoiit tlie yt'ai. The 'tnnquuSy or thick-l»“aved stunted ever- 
greens, which on Hie other Mcsliteirancan islands withstand this 
summer di<»ught, have hcen almost baiiislied from Sicily by the 
extent of the wln'at cultivation. Oats and barley arc also grown, 
hut niui/e sear< ely at all, for, being a .summer ero]), it is alnmst 
entirely exeludeil fiom cultivation by the extreme diouglil of that 
.siMsoii. Beans lorrn in spiiiig tlie eliu*f food of the, eiitin* popula- 
tion. Flax is giown for its bisul (linseed), and the Crvcus 
foi the jiroduclion of salfron. On the plain of Catania cotton is 
grown along with wheat, and among other sub -tropical products 
sugar (pi obaldy introducisl hy the Arabs about the 10th century) and 
tobacco are slill ot some im]iortanee ; but the cultivation of rice lias 
greatly declined, in consecjiionee of its temleney to piodiice malaiia 

Tlic native faiiiwi of Sicily is similar to that of Soiitheni Italy, 

Among domestic animals mules and asses are very important as 
beasts of hui’dcii. At tlie enumeration of 10th January 1876 
mules nnmheied in Sicily 112,115 out of a total of 203,868 belong- 
ing to the. kingdom of Italy; the iiuniher of asses at the b.aino 
ihito was 82,702 out of a total of 674,246 in the kinplom. Tho 
horsj^s, .sheen, and cattle, arc all of imlitlerciit quality. Tunny 
and .sanliiie lislieries are cariied on round tlie (oasis. 

Maiinfaeturing industry is little, develojied in tho island, and • 
besides agrioulturo miriirm is the only impoitanl oe(*uj»alion of tin 
]»eo]f1o. 5'he eliief mineral is sulphur, Sicilian siilphiii' being indeed 
the most valuable mineral product of Italy, There are about 30C 
mines in oiieralion in the nrovineos of Girgcnii, Caltanissotbi, 
Catania, and Balenno, employing alsnit 27,000 people. The sulpliur 
is found in a jiai-ticular formation of the Upper Mioeene, an^ is 
semrated from the ore hy fusion in a primitive kind of funiaee 
called calraroniy in most of which part of tho sulphur is used as 
fuel. With tlie exception of a small quantity, wdiieh is used in tho 
ishand^or tho vineyards, all the sulphur is ex])orted, chiefly to 
England. Fnincc, lielgiuin, and tlio United Slates, and tho produc- 
lion goes on increasing, notwithstanding the lowering of the price, 
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due to the extraction of sulphur from iron pyrites obtained elsewhere. 
Before 1860 the annual production did not exceed 160,000 tons, 
while in 1880 it exceeded 800,000 tons, and in 1884 almost reached 
400,000 tons. It is estimated that at least 50,000,000 tons are 
still available in the island. Besides sulphur, rock salt, the annual 
» production of which is about 3000 tons, is the only important 
mineral product of the island ; but not less than 170,000 tons of 
bay salt arc made in the salt-pans of Trapani and other tmris of 
the west coast. Tlie rock salt is principally excavated near llacal- 
muto, Castelterraini, and 'Prahona. 

The (rnipartitrunUo of Sicily is divided into seven provinces, the 
area and population of which are given in the following table : — 


Provinces, 

Area in 

8 ( 1 . niilcH. 

No. of 
Com- 
itiuiieH. 

Pop. 1881. 

Pop. p(*r 
hi], mile. 

OaltanisHetta 

1270 

28 

260, .*170 

210 

CaUtiia 

1024 

(>:{ 

508,4.07 

202 

Girgenti 

1105 

41 

312,487 

208 

Messina 

i 121(1 

07 

400,024 

370 

Palermo i 

1 IDS.') 

76 

000,151 

352 

Syracuse 


82 

.341,520 

247 

Tra|>anl 

U2l» 

20 

2«:i.077 

,305 

i 

yios 

:i.07 

2,027,001 j 

294 


The areas here given are those of Strclbitsky for 1881, these giving 
a total which agiecs better than the old oflicial fignics with the 
total calculated liy the Military Geographical Institute, which has 
not yet made any calculations for the individual provinces. The 
volcanie Lipari or iEolian Islands to the north of Sicily aic included 
in the province of Messina ; the island of Ustiea to the north-west 
in that of Palermo ; the iKgadic group (Lat. JimtIfR ^Jgatrs)^ con- 
sisting of a number of limcKtone islands in the west, in that of 
Trapani, from w’hn-h the nearest is separated l»y aclianiiel not more 
than nine lathoms in depth ; aii<l to the same proviiiee belongs also 
J^antelloria, midway between Sicily and Africa. 

The ])rospority of the island, duo ehielly to the stimulation of 
the cullivation of southern fruits by the extension of (ommeree 
in recent years, is sliown by tbc fact that since 18()1 the population 
has increased more rapidly than that of any other part oft lie king- 
dom. In 1861 the total ]) 0 ])ulatio)i was 2,302,414, and in 1871 
2,584,090. Thus the annual rate of im rease was 7*74 per thousand 
jis against 6*91 for the w’holo kingdom; while between 1871 and 
1881 the annual increase was at tlie rate of 12*62 ]«*r thousand for 
Sicily as against 6*02 for tlio w’hole kingdom. The number of 
emigrants is small. In 1882 the number of cmigiants jiropcr (those 
who' de<*lared their intention of remaining out of the country for 
more than one year) was 2261 out of 65,748 for the whole king- 
dom, that of the temporary emigrants 954 as I'ompared w'ith 95,814. 

The population, wliieli in conseciuenee of tlie cliequercd history 
of the island is necessarily a very mixed one, is said to be on the 
w'holc well disposed and industrious. The lawdessncss indicated 
by the eontiniied existenw of the secret society called the Mapa, 
which, like the Camorra of the NcMajiolitaii provinces of the main- 
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land, overrides the law in taking vengeance on those who have 
rendered themselves obnoxious to it, is a relic of former misrule, 
and is diminishing under the present Government. The condition 
of the jicasantry still showrs some of the injurious results of Bpanish 
rule, under which the feudal system w’as iutiodu(‘ed in its worst 
form. The nobles, who then acquired large landed ]»ropertiea, col- 
lected their serfs or retaiiieis round their own castles, so that a 
number of eonsiderahle towns giewMip, and the country ilistricts 
were to u large extent descrtwl. The cultivators of tin* soil hud 
often to walk 10 or 12 miles from tln‘ii homes to their fields. It 
is chiefly from this cause that even at tlie, pieseiii day the people 
of the island are mainly eongrtigated in towns lontaiiiing not less 
than 6000 inhabitants each I'lie tliiee pnneijial towns of Sicily 
and the chief scats of its foreign r*omiiierce are I’.ileiino (population, 
with .sulmrhs, 244,991 in 1881), Catania (100,417), and Messina 
(81,049), and the next in size are Mar.sala < 10,251), Aeiieale (38,547), 

Trapani (38,231 ; the headquarteis of tlie eoial-hshers of Itil)), 

Cal tanissetta (25,027), Syracuse (23, .507), Seiaeea (22,19fi), CiigfMiU 
(20,008 ; the cent re of the trade in siil]»bur), Castrogiov anni ( 1 8,981 ), 

Lieata (17,565), Tciranova (17,173). 

The W.kward state of edm at ion is another eonseipioneo of forme 
misrule. In 1881 61*59 per cent of tin* inliabitants abo\e twelve 
years of age were still unable to read ami wiite. (finaf/aUtn, and in 
*1880-81 the number of ])Ui)ils jii the elementaiy ]mbli(* seJiools was 
only 101,724, or nearly 1 in 29 of the whole ])opulation, as against 
about 1 in 15 for the whole kingdom. Here, howev»‘r, as in other 
parts of Italy, improvemeul is going on in this lesjied, for the 
])ereeiitage of the people of Sicily aho\e twelve jeais old unable 
to read and w'rite was 67*.59 iii 1871 and 73 12 in 1861. 

The .system of roads and railways is still deleetivj*. One line of Coin- 

1 ail way proceeds along the east coast fioni Alessina to Syiaeiise, niunica- 
aml a hraneli aseends fiom it lo join one of the lines whn h cross tiou. 
the middle of the island f'lom noith to soiitli. Of tliese there are 

tw*o, — one fiom Lieata and one fmm Poito Km]>e(lo(.le. both on the 
south coast; these lines meet betore toudiing the noilli coast a 
little to the east oi Termini ; tliem*e the railway ]u*oeeeds along 
the north coast to 1‘aleimo and Castellaniaie, wbeiiec it reeiosses 
the isKand again to Maz/aia, and altin wards follows the west coast 
iiortliwanls to Tiapani. A piojeil is now* (1886) entertained for 
the connexion of the raihva^s o| Sieilv with those of tins mainland 
by a tunnel uiidor the Strait-, of Messina 

See W. 11. Smyth, Sirtlif mui its IsUtmts l.ondon, 1 h24 , TIm-j) Fischer, linti 
z. phy^. (irmjr. d. Miitelnienlnnilei, lnsinnlns t'luhni ^ I.» ipsic, 1877; M, 

“ f>as Kliiiia iler Mitlclnieeil.mdci,'’ in Ki ^soi/uiigshaiul xin <il V(lrrnwnn\ 

(lotlia, IKT'i A cmnplctc iiceonnt ot Ftna is m Arnold 

von 1-Ahiiul\*s etlitnm of /></ Jitun, l>\ W. Sart<*nus uni WaUeislniUhcn, U'lpsic, 

2 vols., 1880. The lM*st lopo;;r.ii>hic.») map of Sicil> is that hasnl on (iovern- 
ment surveys on the scale of 1 f»0,000; and on a hinull scale (1 .800,000) that 
in lineileker’s Italy is of peenhai exc« lienee Tlie ^eolojLij <.t tlie island is 
shown in a single sheet in <he t'nrta tUoloyiin di’lla .sMi/in 'nellu Smln di 
1 : ffttO^OOO, and iii mote didail on the scale of J 100,000 in twenty Hcven slieets 
(not vet eompleted) Sec also for the geologv and (.unenls of the Mraits of* 

Messina the “Schiz/o (leologieo dello Sfiefto di Messina eolln ImJiea/ioiiedelle 
Conenti Marine," in the lUttlrtuiu ihl U f unutato fifnluffiin d' llaha^ L’Uli >eai, 

Home, IHK‘J Kegarding tin minerals, sie lln* tlind vol. ol I Itsuri sntUriinm, 
dtiV lUdut l»y W JeiMs, Tunii, ISbl. (ti. Ci. 1. ) 


SICKINGEN, Fkanz von (1481-1523), a powerful Ger- 
man baron, was born at 8ickingen, Jkuleii, tbe castle of his 
family, on 1st March J ISl. He was tlie greatest of those 
TUienish knights who held their lands iinmediati'ly of the 
emperor, and was tnuch esteemed liy Maxiinilifin 1. and by 
Charles V., to hoth of wdioni he rimdered good service in 
war. He held the position of imperial councilJor and 
chamberlain, and won great fame as a jiroteetor of tlie 
poor and the oppressed. In 1517 he was jint under the 
ban of the empire in consequonee of a war witli the imperial 
city of Worms. Afterwards he carried on wars with the 
duke of Lorraine, the imperial city of Metz, the landgrave 
Philip of Hesse, and Duke Ulrich of Wiirtemberg. For 
a sfiort time he w-as disjiosed to serve Frjincis T. of France, 
from wliom he ro(!cived a pension ; liut in the imperial 
election of 1519 Sickingen exercised his influence on 
• behalf of Cfliarlcs V., and in 1521 he took a jirominont 
jiart, witli tlie count of Nassau, in the war with France. 
Tn 1522 an assembly at Landau elected him head of the 
confederation of Rhenish and Sw^abian barons. He 5 vas 
an enthusiastic adherent of the Humanists and Reformers, 
and* when lauthcr seemed to bo in danger offered to pro- 
vide for him a [ilace of safety. 'Through the influence of 
Ulrich von Hut ten, Sickingejj formed a vast scheme for 
the overthrow of the spiritual and temi>oral prfnces, 
his intention being that all Germany should be brought 


into immediate subji*ction to tlie enijicmr. He w^as .so 
jiojmlar among the lundskncchte or merceiuuy foot soldiers 
of the time tliat lie liad no difliculty in bringing together 
a iKiwerful army ; and in Scjitember 1522 he begun the 
war by attacking tlie arclibisliop of Treves. Much alaim 
was excited by this sudden nlo^cnlent, and the l.uidgrav j 
J^hilip and the pulsgnne Louis hastened to the aid ot tli»‘ 
besieged prelate, and conipelJed Sickingen to withdraw' 
from Treves. He liad hoped that the barons, IIk* }i(‘!i^antrv, 
ami the cities would lise in .supjiort of his designs but in 
this expectation he A\as disajijKiintcd. Fortress niter lor- 
tress was taken from him, ami at Inst, in Apiil J52.3, he 
wTis besieged in the tower of Landslnlil near Kaiserslautern. 
Jliiring the liombardnieiit he amis mortally A\oiimie<l, nml 
on 7th May 1523 lie died, having capitulated almost nn- 
niediately before. With Jiis defeat ami death tin* Rarons’ 
War came loan end. His son A\as made a count of the 
empire {liekhsfrt^iherr) by Maximilian II., and a descend- 
ant Ava.s raised in 1773 l»y .loscpb TT. to the rank of 
IidirJk>sf/raf. One. line of tin*. fjimi)^> continued to po.ssess 
immediate estates in the lordshiji of Laiidstuhl dowm to 
1803. 

SICKLE. See Scytiik. 

SIC YON was a city in the east of Achaia, Greece, 
about 2 miles inland from the CVirintliian (bilf, situated 
on and below a hill in tbe angle formetl by the confluence 
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of the rivers Asopus and Helisson ; the site is now occu- 
pied by the village of Yasilika. It possessed a harbour 
on the coast round which was a well-fortified town, which 
was almost a suburb of the main city (ISiKucovtcDv kifirjv). 
The an<;i6int and native form of the name was Sckimov. 
The earliest inhabitants were lonians; but it was con- 
quered by the Dorian invaders of Argolis, wlio extended 
their dominion over Corinth, Sicyon, and the whole valley 
of the Asopus. Phalces, son of the first Dorian king of 
Argos, Temenus, was said to have boon the conqueror of 
Sicyon and founder (oLKurry^) of the Dorian city, which, 
like Corinth, probably continued for a long time subject 
to the powerful kings of Argos. The pojiulation of the 
Dorian Sicyon was divided into four tribes ; the Dorian 
conquerors constituted three — viz., the usual Dorian tribes 
Hylieis, l)y manes, and Pamphyli — and a })art of the }>re- 
Dorian poi>ulation constituted the fourth tribe, wliich was 
called JiOgialeis. (Previous to the Dorian conquest the 
city boro, according to Strabo, the name A5giali, or ac- 
cording to Pausanias A<jgialeia.) The rest of the ancient 
population were reduced to the state of serfs, called Kurcum- 
Kotfiopoi or Kopvvrfijtopot^ whose jiosition was similar to that 
Df the Helots in Sparta. As in most of the cities of 
Greecjc, the conflict between the aristocracy and the com- 
mons, who were siqicrior in number but inferior in organiza- 
tion, in education, and in jiow'cr, resulted in the rise of 
a dynasty of tyrants, tlic Orthagoridm, avIio destroyed the 
rule of the Dorian oligarchy and reigned in Sicyon for 
a century, from al)out r)()5 n.c. Under the strong hand 
of these dynasts Sicyon attained great wealth. Lying 
near the great commercial centre Corintli, and possessing 
a liarbour, it shared in the immense development of trade 
with the Ibilian peninsula which took place in the 8th and 
7th centuries. Its marine was considerable, though ap- I 
parontly never of the first rank ; at a later lime it sent 
fifteen triremes to fight against the I’ersians at Salamis. 
The bronze work of Sicyon was renowned, as Strabo | 
mentions ; and wo may gain some concey)tion of its stylo 
from some of the bronzes found at Olymjua, which have 
probably been fabricated either at Sicyon or in the closely 
connected workshops of Argos. The Diedalid sculptors 
Dipoenns and Scyllis from Crete settled in Sicyon alwut 
the beginning of the 6th century, and gave the first im- 
jmlse to a sethool of art, tvorking mainly in bronze or in 
w'ood covered with bronze, w^liicli lasted for some genera- 
tions at Sicyon, Corinth, and Argos, and played a very 
prominent part in the development of Greek art. The 
early bronze work of the Sicyo-Argive workshops in all 
j)robability formed the model after which the Hesiodic 
description of the Shield of Hercules was composed by a 
j)oet of the 7th century. The fame of Sicyoiiian bronze 
work gave rise to tlic ei)ithet TcAyivta, wJiich was some- 
times a])jilietl to the city. Terra cotta vases which liave 
been fabricateil at fSicyon are found in Etruria, whither 
they were exported in the Italian trade. They closely 
resemble in style the vases of (\)rinth, from which they 
are distinguished by the peculiar form of the letter epsilon 
in the inscriptions painted on them, and they usually 
t)elong to the Cth century. Tlie market-gardens of the 
fertile Asopus valley su]»plied the populous Corinth wnth 
fruit and vegetables. At least in later times the fine 
shoes made in Sicyon w'ero widely used in (Jreece. In the 
4tli century Sicyoh contijjued to be one of the foremost 
states in an artistic j)oint of view. The Sicyonian school 
of painting was founded by Eupomtms, and some of the 
greatest foreign artists, such as Pamphilus and Apelles, 
sttidied in it. Lysippus also, who gave a new impulse and 
tone to Greek sculpture, was a native of Sicyon. 

In the dynasty of tlie Orthagoridae Andreas began to i-eign about 
665, bis sou Myron before 648 ; of Aristouymus, son of Myron. 


nothing is known ; Myron 11. , son of Ariirtonymns, reigned seven 
years ; Isodaiuus, brother and murderer of M}rron II., reigned a 
short time, and about 596 was replaced by his younger brother 
Clisthenes, who ruled till about 665. The dynasty ended with 
Clisthenes, who had no son ; but his institutions continued in 
force for sixty years longer, until Sicyon came under the influence* 
of the Peloponnesian confederacy, in which the Dorian Sparta was 
the chief power. The policy of the Orthagoridse had always been 
strongly anti -Dorian, and under the Dorian reaction the most 
unfavourable colour was given to their actions ; hence grow the 
extremely unpleasant picture of them in the pages of Herodotus, 
who gives the current Pelopoimosian accounts of the 5th century. 
These accounts are contradicted by the long rule of the dynasty 
and the permanence of their policy after their extinction. Myron 
I. won a (‘hariot-race at Olympia in 648, and dedicated a bronze 
&d\a/iot (probably a large chest or yata-Kos covered with bronze), 
urith an inscription, which I’ausanias saw in the Olympian treasury 
of the Sicyonians. The bui1<lii)g of this treasury is ascribed to him 
by Pausanias, but excavation has sliown that the building is not 
earlier than 500 ; it consists of a simple cella with a pronaos in 
atUi.9, and is built of Sicyoniaii stones, cut and numbered at Sicyon, 
and thence transported by water to Olympia. Clisthenes was the 
most powerful and fanions of the Sicyoniaii despots, and he con- 
tiiiueu the anti-Dorian }K)licy of his j^rcdocossors ; but, as we have 
seen, it is imjiossiblc to trust the details of his actifui ns given by 
Herodotus (v. 67). He is said to have finbidden the riiapsodists 
to recite the epics in which the tamo of Dorian heroes was sung, 
and to liave encouraged thi; worship of Dionysus, a non-Dorian 
deity. Another object of his polic,y w’as to secure the favour of 
the Delphian oracle, and he used all Ins jiower in the Sacred War 
on the side of Del])hi against (Irissa (500 u.c.). He won a victory 
in the chariot-race at Delphi in 582. Clisthenes liad no son, and 
he desired to obtain the noblest of the Greeks ns a husband for his 
daughter Agaristo. The story of the wooing of Agarisl-e as it was 
current in Athens, probably m poetic form, has been pn'served by 
Herodotus. Clisthenes, when deelarecl victor at tlie Olympian 
games (572 or 568), invited^ the best of the Gieeks to Sicyon. 
Twelve representatives from all yiarts of Greece (wlmsc names are 
cliosen by the iioot with little regard to chronological possibility) 
assembled there and sixjiit a year as guests of Clisthenes. First 
among them all were tw'o Athenians, one of whom, legacies the 
Alcina*onid, was at last preferred to his rival Hippoelides ; and 
the careless remark of the latter, Hippoelides cares not,” bc< amo 
provcrinal. Mcgadcs and Agaristo were parents of Clisthenes, 
W'ho became famous after 510 as the second founder of the Athenian 
democracy, and their grand-daughter Agariste was mother of the 
still more famous Pencles. When Sicyon again came under the 
! Dorian influence shortly before 500, the oligurchieal form of govern- 
ment was reintroduced and lasted till about 860, when the de- 
mocracy was again cstablislied ; but its form vas usimI by Kuphron 
to exercise lii.s own power, and after him a series of tyrants ruled 
the city, till in 251 Aratus reintroduced the democratic government 
and Sicyon joineil the Aehiean league,. Under tlie Roman rule 
Sicyon profited liy the destruction of Corinth in 146 ii.o. ; it received 
part of the Oorinthiau territory together with the presidency of the 
Isthmian games. Hut it sank into decay as ("ormth revived, and 
ivas almost depopulated wlien I*ausanias visited it in the 2d eciiiury 
after Clirist. Among the bishoprics of the H^'^zaiitme time Now 
Sicyon occurs regularlj' ; it is probable that tliis was a town on a. 
new site near the old city. (W. M. RA.) 

SIDDONft, Sarah (1755-1831), English actress, waa 
the eldest of twelve cliildrcn of Roger Kemble, the manager 
of a comjiany of strolling players, and his wife Sarah Ward^ 
and was born in the “ Shoulder of Mutton ” public-house, 
Brecon, Wales, 5th July 1755. Through the special care of 
her mother in sending her to the schools in the towns w^here 
the company played she received a remarkably good educa- 
tion, although she was accustomed to make her appearance 
on the stage while still a mere child. She became attaftied 
to William Siddons, an actor of the company ; but tliis 
was discountenanced by her parents, who wished her to 
accept the offer of a squire. Siddons was dismissed from • 
the company, and she was sent to a situation as lady’s maid 
in Warwickshire ; at last, however, the necessary consent 
was obtained and the marriage took place at Trinity Church, 
Coventry, on 26th November 1773. It was while play- 
ing at Cheltenham in the following year that Mrs Siddons 
met with the earliest decided recognition of her great 
powers as an actress, when Joy her representation of Belvi- 
dcra in Ventre Preserved sne njpved to tears a party of 
“ people of quality ” who had come to “ scoff.” Her meriti 
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were made known by them to Garrick, wlio sent his deputy 
to Cheltenham to report njgardin^ her abilities, the result 
l:>eing that she was engaged to a])pear at 1 )riiry Lane at a 
salary of £5 a week. Owing to iiiexpt*riciice as well as 
•other circumstances, her first app(*aranccs as P<»rtia and 
in other ]>arts wajre unfortunate, and when, after playing 
with success in Birin inghain, slie was alioiit to return to 
tow’n she received a m>tefroin the manager of Drury Lane 
stating that her services woul<l not be ri‘<|uired. Thus, in 
her own W’ords, “banished from Drury Lane as a worthless 
candidate for fame and fort une,” she again in the beginning 
of 1777 went “on the circuit” in the j)roviiices. After a 
very successful engageiiKMit at Bath from 1778 to 1782, 
she again accepti'd an oiler Irom J)niry Lane, when her 
appearance in Soiitheni’s JudhtUn was one eoniinued tri- 
umph, only equall(Ml in the history of the English stage 
by that of (hirnek's first night at Drury Lane in 1741 
and that of Edmund Kean’s in 18] 1. In her earlier years 
itw'as in scenes of a tender and nu'lting character that she 
exercised the strongest sway over an audience ; but in tln^ 
performance of Lady ]\Iacbcth, in which she apjjeared 
February 1785, it w'as tln^ grandeur of her exhibition of 
the more, terrible passions as ri'iated to oiu‘ awful purpose 
that held them spellbound. In Lady ^Ia<‘bcth she found 
the liigliest and best seo[»e for h(‘r gifts. It fitted her as 
no other ehaiacter did, and as jjeihaps it will never tit 
another actress. Her extiaoidinaiy and peculiar ])hysical 
endowments — tall and striking ligiire, i»rilliant beauty, 
pow'erfully i‘X|»re.sMve eyi‘s, and st)lenin dignity of demean- 
our — cnabli'd Inn- to coultu* a weird majesty on tlie eliaracter 
which inexpressibly heightt'ned the tragic awe surround- 
ing her fate. After J^ady ]\facb(‘tli she jiiayed Desdemona, 
llosalind, and Ophelia, all witli great success ; but it was in 
Queen Catherine — which she first played on her brother’s 
sj>ectacnlar re^i^al of llvnnj VllL in 1788 — that she dis- 
covered a ]>art almost as w'cll adapted to her jieeiiliar 
})ow'ers as that of Lady ]Maebeth. Jn her early life she 
had atteni]>ted comedy, Imt her gifts in this resjieet wito 
very limited. It W'as ot course inevitable that comparisons 
should be made between her and her only eompeer Jlachel, 
who uiidimbtedly e\<‘elled her in intensity and the ]>or- 
trayal of fierce ])assion, but was a Jess finished artist and 
lackcil J\lra Siddons’s dignity and jiathos. Though ]\Irs 
8iddons’s minute and systeniatie study p(‘rha])s gave a cer- 
tain amount (»1 stitfiiess to her representations, it cuiifoned 
on them a symmetry and projiortiou to wiiieli Kacliel never 
attained. Mrs Siildons formally retiied from the stage 
29th «Juue 1812, but occasionally appeiire<l on s])eeial 
occasions e\en w'hen advanced in years. In jirivate life 
she enjoyed the friendship aiul respect ot a wide circle, 
including many of the most eminent jmu'sous of her time. 
8he died at J.oiulon on 8th June ]S;U. 

S(‘e Thomas Camphcll, L\fc. of J/rs* Snl(lon.s (2 \ols., ; Fii/- 

gomkl. The A'enih/rs (;{ voK., 1>7!); uml Frances Ami KeuihU*, 
JlccAirds of a (htlhoud vols., Is78). 

SIDJ-Bh]L-ABBES, chief town of an arrondissement in 
the department of Oran, Algeria, lies 48 miles by rail to 
th# south of that tow n, at an elevation of 1552 feet above 
sea-leveJ, on the right bank of the Mekerra (afterwards the 
Sig), and surrounded by a plain w'hich is dominated by 
• the cscarpim‘nts of Mount Tcssala. ^J4ie town, encircled by 
a crenellated and bastumed w'all wuth a fosse, is traversed 
from east to west and from north to south by two wide, 
streets shaded by plane trees ; the gates are lour in number, 
named from Oran, Daia, ]\rascara,and Tleincon respectivtdy. 
Thtro are nuiiierous fountains fed from the Mekerra. Tlie 
civil and military quarters of tlie town are quite distiiH-t 
from one another. The po]>ulation of Sidi-bel- Abbes in 
1881 was 15,298, or, inclutfing the commune, 1(}J(S40; 
the Spanish considcrabfy jireiionderates over the French 
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element. The towm, which is of quite recent origin, de- 
rives its name from a clnqiel, near which a redoubt was 
constructed by General Bedi'au in 1845. The surrounding 
country is liealthy, fertile, and po]nil(ms. 

SIDMODTIJ, VIS(‘ou^T. See Adiunotox, JIexry. 

SIDNEY, or Sydney, Al<U‘:rnox (1022-1085), was the 
second son of lU)l)ert, second oail of Jjciccstcr, and ot 
Dorothy Ferry, daugliter of Henry, cail of Noithuinber- 
land, and wtis born at Fi'iislmrst, Kent, in 1022. Asa 
boy ho showed much taliMit, which was carefully trained 
under his father’s <'ye. In 1052 with his elder brother he 
aecom])anied liis father on his mission as aml>assador ex- 
traordinary to C’linstian TV. (4 J )eTimark, whom he saw at 
llendsbnrg. In Ma} 1050 Sidiny went with his father to 
Paris, where he became a gencml favourite, mul from there 
to Rome. In October 1041 he was given a tioo[) in his 
father’s regiment in Ireland, of wdiich his brother, Jjord 
Lisle, was in command. In August 1015 the biothers 
returned to ICngLiud. At (5iestcr tlnir horses were taken 
by the Ivoyalists, w4iereufM>n tlK\v again ])Ut out to sea and 
landed at Livcri>ool. Here tlu'y win* detained by the 
Parliamentary commissjoners, and by them sent up to 
London for safe custody. Whether this was intended by 
Sidney or no, it is certain that irom this time he ardently 
attached himself to the Parliamentary casisc. On lOth 
May 1044 he was made cajUain ot horse in Manchester’s 
army, und(*r the Eastern Association. He. was shortly 
afterwards made lieutenant -colonel, and charged at the 
head of his regiment at Marston Moor (2d Jul}), where he 
was w'oiinded and rescued witli difliiMilty. On 2d April 
1045 he was given the command ot a cavalry legiment 
in OomwelFs division of Fan fax’s army, was apiiointed 
governor of Chichester on lOtli -May, and in December 
W'as returned to [parliament for (Vrdiff. In July 10 10 
his regiment w'as ordered to Ireland, and he was made 
lieu tenant-general of horse in that kingdom and governor 
of Dublin. Leaving London on 1st February 1017, Sidney 
arriv(‘<l at (’ork on tlie 22<l. He was soon (8tli April), 
henvever, rivalled by resolution of the House juissed 
through the interest of Lord Inihiijiiin. On 7th May lie 
received the tlianks of the House ol C’ominons. On 15th 
Oetober HHS he was made lieutenant of Dover castle, of 
which ho had ]>n'Mou.sly been ajqiointed governor. He 
W'as at this time identified with tlie lnde])endents as o]i- 
posed to the Presbyterian ]»arty. He was nommati'd one 
of the commissioners to try Cliarles 1., but tonk no jiait in 
tlie trial, retiring to Peiislmisl until senfeiice was pro- 
nouneed. Tliat Sidney apju’oved of the tiial, though not 
of the sentence, there can, hovvi*ver, be little doubt, tor in 
(Vqieiihagen he jaibliely and viixoroiisly exprc--ed his con- 
currence. On 15th ^lay 1549 he was a member of the 
comniiltee lor settling tlie succession and toi regulating 
the election of future parliaments. Sidney lost the goviT- 
norsliijiof Dover, howevi.r, in Mandi 1051, in conseqiit iKM-, 
appiarently, of a quarrel witli his otliceis. He theii went to 
The Hague, Wdiere he quarrelled with Lord Oxfoid at ]*lay, 
and a duel W’as only prevented by tlicir friends. He re- 
turned to England in the autumn, and lieiiccforward took 
an active share in parliamentarv work. On 25t]i Nove. .I*er 
Sidnev W'lVB elected on tlie. couneii of state and was evi- 
dently greatly considered. In the usui]»ati(»n of ( Vomwcll, 
howe.ver, he utterly refused all coucurrcnce, nor vmuiM he 
leave his place in ]»arliam( nt exce}»t by force wIm'U (Voni- 
well disperseil it on 2()tli A])ril 105,‘>. He iniinediately 
retired to IVia.liuist, where lie was concerned chiefly with 
family affairs. In lt)51 he again went to 4'hi* Hague, and 
there became closely acijuain ted with l)eAVitt. On his 
leturn he kept entirely aloof from public aflairs, and it is 
to tills [period that the AVv/// tm Lore is ascii b(*il. 

IXjJun the restoration of the Long Parliament, 7th May 
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1659, Ridnoy again took Ilia seat, and ^vas placed on the 
coniKMl of state. He showed liimaelf in this office especi- 
ally anxious that the military })ower should he duly suh- 
ordinated to the civil. On 5tli June he was appointed 
one of three commissioners to mediate for a jn^ace Ix'twccn 
Denmark supported hy Holland and Swe(h‘n. He w’as 
probably iiitended to watch the conduct ot ISIontague, 
who was in command of the llaltic sfpiadroii. Ot his 
character we have an interesting notice from WliiUdockc, 
who refused to ae(;om[)any him on the ground of his “over- 
ruling temper and height.” Upon the com-lusion of the 
treaty ho 'went to Stockholm as j»leni]>otentiary ; and in 
both ca[>acitics ho beliaved with resolution and address. 
When the restoration of Cliavles 11. took place Ridnoy left 
Sweden, 28th dune IGGO, bringing with him from the king 
of Sweden a rich present in testiiiioiiy of the estimation in 
which he was Indd. Sidney went first to (\>penliagen, and 
then, being doubtful of his rece]>ti()n by the Fmglisii court, 
settled at Hamburg. Hrom there lie wrote a celebrated 
letter vindicating his conduel, which will bo found in the 
Somers Tracts, lbs shoitly afterwards left Hamburg, and 
passed through Ch'.rinauy hy way of Venice to Home. His 
stay there, howx'viu-, was eiiihiltered by misunderstandings 
with his father and conseqmuit straits for money. Five 
shillings a day, lie says, st‘rved him and tw'o men very 
well for meat, <lrink, aiwl firing. He devoltul himsedf 
to the study of books, birds, and trees, and speaks of his 
natural delight in solitude being largidy increased. In 
1663 he left Italy, passed through Switzerland, wlierc he 
visitcil laullow', and eanie to Brussels in Se]»teinber, whore 
his ]>orlrait was painted by A'aii Egniondt ; it is now at 
Penshurst. He had thoughts of joining the inqierial 
service, and offered to transjiort from England a body of 
the old (\ million WTalth men ; but this W'as lefused by the 
English court. It is stated tliat the enmity against liim 
was so great that now", as on other oc.casioiis, attempts 
were made to assassinate him. On the hi caking out of 
the Dutch w’ar Sidney, w^ho w"as at The Hague, urged an 
invasion of England, and shortly afterwards W'cnt to Pail^ 
where he offered to raise a rebellion in England on receijit 
of 100,000 crow'iis. Unable, however, to come to terms 
with the French (Jlovernnient, he once moie wnuit into 
retirement in 1666, — this time to the south of France. 
In August 1670 he was again in Paris, and Arlington 
projioscd tliat he shfuild rei-eive a ])en8ion from Louis ; 
Charles JI. agreed, but insisted that Sidney sliould return 
to Languedoc. Jii illustration of his austere j)rinci]»les it 
is related that, Louis having taken a famy to a horse 
belonging to him and insisting on possessing it, Sidney 
shot the animal, which, he said, ‘Svas bom a free creature, 
had served a free man, and should not be mastered by a 
king of slaves.” His father was now very ill, and after 
much difficulty Sidney obtained leave to come to England 
La the antuinii of 1 677. Lord Leicester died in November; 
and legal business connected with other portions of tlie 
succession detained Sidney from returning to France as he 
had intended. He soon became involved in political in- 
trigue, joining, in general, the country party, and holding 
close communication wuth Barillon, the French ambassador. 
In the beginning of 1679 he stood for Guildford, and was 
warmly supported by William Penn, with whom he had 
long been intimate, and to W"hom he afforded assistance in 
drawing up the constitution of Pennsylvania. Ho W"as 
defeated by court influence, and his petition to the House, 
complaining of an undue return, never came to a decision. 
His Letters to Henry Sadie, written at this period, are of 
great interest. He was in I^aris, apparently only for a 
short w'hile, in November 1670. Into the prosecution of 
the Popish Plot Sidney threw himself warmly, and was 
among those who looked to Monmouth, rather than to 


Orange, to take the place of James in the succession, 
thoiigli he afterwards disclaimed all interest in such a 
question. He now stood for Bramber (Sussex), again with 
l*enn\s supj)ort, and a double return was made. He is 
roporied on 10th August 1679 as being elected for Amers-f 
ham (Buckingham) wdth Sir Boger Hill. When parlia- 
ment met, however, in October 1680, his election was 
declared void. But now", under the idea that an alliance 
between (fliarles and Orange would be more hostile to 
Fjiglish liberty than would the ]»rogress of the French 
arms, he acted W"itli Barillon in influencing members of 
parliament in this sense, and is twice inentionod as receiv- 
ing the sum of 500 guiiu'as from the ambassador. Of 
this there is no actual ])roof, and it is quite possible that 
Barillon entered sums in liis accounts with Louis w"hich 
he never paid away. In any case it is to be remembered 
that Sidney is not charged wdth receiving money for ad- 
j vocating o])inions which he did not enthusiast icfUly hold. 

Upon the dissolution of the last of (Charles’s parliaments 
the king issued a justificatory declaration. This w'as at 
once answered by a pa])er entitled A Just a ttd Modest Yin- 
dlcatiorty rfr., tlic first sketch of which is inqmted to Sidney. 
It was llieii, too, that liis most celebrated ])roductiou, the 
J)iscov7\scs cotiremituf (locennncaty W’as concluded, in which 
lie upholds the doctrine of the mutual compact and 
traverses the High I'ory positions from end to end. In 
es])ccial he vindicates the jiropriety of resistance to kingly 
op]>rossion or misrule, u]»hc»lds the existence of an here- 
ditary nobility interested in tln‘ir country's good as the 
firmest barrier against such o]>j)ri*ssion, and maintains 
the authority of ]»arliumcnts. In each ]»oiiit the English 
constitution, which ho ardtuitly admires, is, he says, suffer- 
iiig: the jirerogatives of the crow ii are disproportionately 
great; the jieerage has b(‘eii degiaded by new' creations; 
and jiarliairients are slighti^d. 

For a long Avliile Sidney kept himself aloof from the 
duke of Monnioiith, to whom lie was introduced by Lord 
How^ard. After the death of Shaftesbury, however, in 
November 1681", Ju* entered into the eonfereuees held be- 
tw’een Monmouth, Bussell, Essitx, Hanijideii, and others. 
That treasonable talk w'eiit on seems certain, but it is 
jirobahle that matters w^eiit no further. TJie watchfulness 
of the court was, hoAve\i‘r, aroused, and on the discovery 
of the Bye House Plot, Sidney, Avho had ahvays been 
regarded in a vague way us dangerous, w"as arrested while 
at dinner on 26th .luiie 1683. His ])a])ers wore carried 
off, and he was sent at once to the Tower on a charge of 
higli treason. Eoi a considerable while no evidence could 
be found on wdiicli to establish a charge. Jeffreys, liow- 
ever, Avas made lord chief -justice in September ; a jury 
Avas jiacked; and, after consultations between the judge 
and the croAAm luAvyers, Sidney was brought to listen to 
the indictment on 7th November. The trial, which began 
on 21st November, Avas conducted with a shameless absence 
of equity : Sidney Avas refused a copy of the indictment, 
in direct violation of laA\', and— inoro shameful still — ^he 
Avas refused the assistance of counsel. Hearsay evidence 
and the testimony of the ]ierjured informer l^ord Hovi’aAl, 
Avhom Sidney had been instrumental in introducing to liis 
friends, Avere first produced. This being insufficient, partial 
extracts from papers found in Sidney^s study, and supposed 
only to be in his handwTitirig, in which the lawfulness of 
rcsistauco to oppression w"as upheld, were next relied on. 
He was indicted for “conspiring and coirqiassing the death 
of the king.” Sidney conducted his case throughout with 
great skill ; he pointed especially to the fact that Lord 
Howard, Avliose character he easily tore to shreds, was the 
only witness against him as to treason, whereas the law 
require two, that the treasoft was not accurately defined, 
that no proof had been given thsS; the papers produced 
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Peiisliurst in Kent. In ir)8t3 he married tlio daughter 
of 8ir Francis Walsinghani, who after lus death became 
countess of Kssex. JJis most meniorable interference in 
state affairs was a bold letter of i eiiioiistrance to l^^lizjibeth 
against her suspected policy ol mariying the duke of 
Anjou. The <iueeii's anger at his boldness dmve him for 
a time into retirement. He was a strmig advocate of in- 
tervention on the J’rotestant sidi*, and in 15.^5 accom- 
panied Leicester in his expi'dition to tlie Netherlands, and 
was appointed governor of Flushing, one of the towns held 
by the qnectn as security. I’he historical truth of the 
famous incident at the battle of Zutphen (2iM September 
1586), when the wounded hero ]»assed a enj) of water to a 
dying soldier, has ]>een (|in‘stioned ; but it is matter of 
fact that he owed his deatli to an impulse of romantic 
generosity. The lord marshal ha])i)(ming to enter the 
Held of Zutphen without gn‘u\es, Sidney east off his also, 
to put his life in the sarm* peril, and thus expfised himself 
to the fatal shot. Kis death took place twenty-live days 
later, on 17ih ()(‘tober 1586, at Arnheim. 

No poet’s death was evei so lanieiiled l»y poets as Sidney's. 
Pastoral elegy was in fashion, ami all llie hmneious ])oets and 
rhymesters of the time fiom Speuw i ti» lUvisoii liastened to lay 
their tribute of verse on the ba r of tins tlie darling of all the 
bhopheids - 

** Witti wliom all iny ainl ineiiiniiMit 
1 h also (Jeadod and in didoiii drent ” 
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were his, and that, even if that were proved, these papers 
were in no way connected with the charge. Against the 
determination to secure a conviction, however, his courage, 
eloquence, coolness, and skill were of no avail, and the 
verdict of “ guilty ” was given. On 25th November Sidney 
presented a petition to the king, praying for an audience, 
whicli, however, under the influence of James and Jeffreys, 
Charles refused. On the 26th he was brought up for 
judgment, and again insisted on the illegality of his con- 
viction. Upon hearing his seiitenco he gave vent to his 
feelings in a few noble and beautiful words. Jeffreys 
having suggested that his mind was disordered, he held 
out his hand and bade the chief-justice feel how calm and 
steady his pulse was. By the advice of his friends he 
presented a second petition, oflering, if released, to leave 
the kingdom at once and for ever. The supposed necessity, 
however, of checking the hopes of Monmouth’s partisans, 
caused the king to be inexorable. The last days of Sidney’s 
life were syicnt in drawing up his Apology and in discourse 
with Independent ministers. He was beheaded on the 
morning of 7th December 1683. His remains were buried 
at Pensliurst. ‘ (o. A.) 

SIDNEY, Sir Philip (1554-1586), although killed at 
the early age of thirty-two, was one of the most conspicu- 
ous figures at the court of Elizabeth, was known to the 
leading statesmen of E\iro ])0 as a soldier and statesman of 
the highest promise, took a permanent ])lace in history 
and legend as a romantic hero, and in literature is dis- 
tinguished as the author of tlie first imjiortant body of 
English sonnets and a writer whose works mark a distinct 
advance in Jtlnglish ])rose. He was born at Penshur^t iu 
Kent on 29th November 1554. His father was Sir Henry 
Sidney, famous in his time as an adminihtrator of Ireland, 
his mother a Dudley, sister of Elizabeth’s favourite, the 
earl of Leicester, and daughter of the duke of Northum- 
berland executed for high treason in tlie reign of Mary. 
Thus Si(ln(‘y was of notable kindred on both sides — 

“ Others be<‘uu.sc of both aides T tlo take 
My blood from them who did excel m this, 

Think Nature ino a man-at-arms did inakc.”^ 

He received his scholastic education at Shrewsbury' 
school and at Christ (>hurch, Oxford. IFe was entered at 
Shrewsbury on the same day with his lifelong friend and 
biograplier Fulke (Treville, afterwards Lord Brooke. In 
1572 lie set out with three years’ leave of absence to com- 
plete his education by Continental travel ; he was in Paris 
at tlie house of the English ambassador on the night of the 
massacre of St Bartholomew, and went thence to Frankfort, 
Vienna, and the chief cities of Italy. During these travels 
lie associated ^vith scholars and statesmen, making an earnest 
study of European politics, winning golden opinions for his 
youthful gravity and sagacity. From that time Hubert 
Languct, tlie lleformer, whom ho met at Frankfort, main- 
tained a constant correspondence with him. On his return 
lie was introduced at court, won the favour of Elizabeth, 
who considered him “one of the jewels of her crown,” 
and, in jiroof of the versatility which made him onouf tlie 
won^rs of his age, wrote a masque, The Lady of the May^ 
for Leicester’s great reccjitioii of the queen at Kenilworth, 
and distinguished himself in the tournament upon the 
•Bamo occasion. In 1577, at the age of twenty-Hvo, being 
sent as ambassador in great state to congratulate and 
sound Kudolph II., the new emperor of Germany, he met 
William the Silent, who pronounced him one of the ripest 
statesmen in Europe. He returned in the following year, 
and from that time till the expedition to the Nctherlanils, 
in which he lost his life, he had no public cnqdoymcnt, 
but lived partly at court, partly at his country seat at 

^ Astrophd <ttkd Stella^ sounet 41. 


That there was iniioh iiiou* tliaii the Wdrship of Ins rank anil his 
blight eager j)ei\son.ility in this is sliown by the lasting ie|>utatioii 
of w’hat he wrote dining the T\io \ears oi retneinent, ir»H0-81. which 
he seems to have given mainly to liteMtiiie The liiith is that 
Sidney transferred his own stiong, ladiant, gratelu], and lovdhle 
I'haracter to his WTitings with a fn*hhness and lidelity such us few 
iinished artists have ueliieved, so th.it hi* ri.allY and lileially lives 
111 them to eharm forever. None of Ins wntings vveie jmidished 
duiiiig his lifetiine, and the dates ot coin}>osUion aie uneeitam. 
But It would seem that Sidnev’s inst attcnipt at ver.se was a inetri- 
eal version of the r.salnis, wiitten in conjuni'tion with tn.s sister, 
the countess of l*emhioke, — “Sidnev’s sister, IVnihioke s mothei.’* 
The worth of these paia|)hra.ses, which have all Sidney’s qualiHes 
of smeenty, dire(*tness, and sweetness of ihythm, has leienlly been 
loeogniml by Mr Rmskin, who lias edited "them und(*r the title of 
Iliwk lloncycumb in tl.c .second volume of his Jhhltothcca Pasfonnn 
( 1 877 ). Sidney ’s famous pi » --.e i omaiiee, 'J'hr ( \)n nft svv ot 1\ mhrol e’.t 
Arewim^ the ‘‘v^aiii umatoiiou.s ]iot*m ” with whnh Chailes 1. 
.solaced his inqnisonmeiit, was also hegiiii in 1580. It was pub- 
lisheil in IfiOO, and ke)>t its popularity as long as that kind of 
high-Jlowii sentiment and intiuate adventure found leiadeiN. The 
buoyaiiey and fic.shness of Sidney s style give a eeit.nn air ol leulity 
even to the artiheial scenes of the Arindut, and many ]»iettv songs 
are interspersed tliiough the woik. 8idnev’sgiealesti>oet]caehievis 
inent, liowever, was the .senes of sonnets entitled A.^fropful and 
Stella, the first important body of sonnets in the Kngh.sli language. 
The sonnets, 110 m luimhei, are a eliioniele of the poet’s love lor 
Penelope Deveieux, sister of the eail of Kssi aflii wards Lady 
Hieh. He first met the lad} when she was a ihild ol twelve at one 
of the stages in Khzuheth’s juogics.s to Iveiiilwoith i.i 1575, A 
match w*as .a^iparently arranged hetweni them by their lainilics, 
hut upon Leicester’s disgrace itwashiokcn off and Peiielojie was 
given to Lord Bieh. Sidney seems then to have diseoveied that 
he was in love with her. Whethei the j>.ission was real or feigned 
for artistic T)urno.se.s is of little eonseiiueiu'e, although the reality of 
it has been hotly maintained ; he wiites as it it weie lea’, and the 
verisimilitude of the story reeoided ni the .sonnets, whuli express 
lii.s varying moods low aids her throughout the ineideiils ol sub- 
sequent iiiteieour.'-e and the disti act urns of his jaihlie hie, add.s 
gieatly to their interest. Very tew of tlie .soimels will h« ur separa- 
tion Irom the context, though theie is haidlv one ih.ii does hM 
eontain some sweet ingemiitv of fancy or casual ltdn itv ol phuisi*. 
Some of them w'cre special luvouiites v\ ith (’h.nles Lamb. Sidney’s 
other w’ork during this hiusy litiT.irv passage in Ins slioit hte, the 
Apologie for Pot Inc, has also e.stablished it.self as a < l.issie 
Tlie bust of the sonnets me seli'cteil hy Mis W’linl ni Wiml’s , 

Mr Main also makes a seJeelion in ins Trni'turuof Jhinih-h ^'tunnh. lliu 
sonnets woiu probiibly wiitten m IfiM . they W’en not jniblisln d till ljl*l,x'lien 
they fonneil Uio tlrsL in :i brill i.'int wenes of volmries ol .s*>ni)i't liienitun’ (sen 
** Elizabethan Konnetects,” in Minto’s I'huuntern^tojt of J.iojli^h /’«»/.*.). Ino 
Apoloffte 18 included in AitH'r’s lepunls. 

SIDON (Arab. .Saida), long the ].iincipiil city of 
Phcenicia (y.?'.), and even in the Middle Ages a place of 
importance, but now little more than a muro Milage, is 
situated on the Syrian coast in SJ*" 36' N. lat. and 35“ 20* 
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9" E. long., about midway between Siir (Tyre) and Beirut 
(Heyrout). The ancient city extended some 800 yards 
farther inland, over ground now occupied by luxuriant 
fruit-gardens, on the i)roduco of wliich the inhiilutants of 
the town live. In front of tlie flat ])ronioiitory to wliieh 
tin* inoilern Sidon is confined there stretches northwards 
and southwards a rocky ]>eiunsula ; at the nortluu'ii i*x- 
treinity of this begins a series of small rocks enclosing the 
harbour, which at ])resent is a very bad one, having been, 
to some extent at least, purposely tilled u[>. TJio port was 
formerly ])roti‘cted on the. north by the Karat el-ikihr 
(“Sea (Castle”), a building of tin? l.‘Uh century, situated 
iij)()U an island still eoniieeted with the mainland by a 
bridge. On the soutli side of the town lay tlie so-eallod 
Egyptian harbour, now ijuiti' useless. The wall by which 
Sidou is at ])resent surrounded is j/ierced ])y two gate.*', 
those of Ihurut and Akko (Acre) ; at tlie south-eastern 
angle, u])on a liea}* of rubbl^h, stand the remains of the 
citadel. Tlio stree.ts are Aery narrow, ami the buildings 
of any interest arii few ; most promineni an* .some large 
caravanserais belonging to the pi*riod of Salon’s iiunlorn 
pro.s])erit.y, and tin*, large mosipii*, formerly a chur(‘h of 
the Knights of Stdohii. Sidoii looks Ixjst from the north. 
Of its 9000 inhabitants 7000 an* Mohammedans: Ihen^ 
are a nuinlu*!* of institutions conduct(‘d by (Catholic and 
Protestant C^hri.stians. In the neighbourhood are large 
Plueiiieian burial -]dace.s, Avhieh liave l>een partially explored 
by Kenan ; the natives also (‘iigage in the searcli for anti- 
quities. The principal finds are sarcopJiagi, and next to 
thc.se s(‘ul]»tnres and paintings, 'fhe most important dis- 
covery hitherto made has be<*.n that of the sarcopliagus of 
Esliniunazar with a long in.serijition ; it is now' (IHSO) in 
the Ijouvre. 

In Sidoii Avas taken by tlie During tlie eiusades 

it was iillernutelv in j*(>shi*.ssnm of the Flunks and tlie Mohain 
mnduns, but iinally fell into tlx* iiands oi tin* latt(*i in 1*291 A.s 
the lusnlonee of the Diuse einii Faklii it rose to some 

j>io.speiity about the liegiiiinng of tlie J7lli century, hut tow.iids 
theclo.se ot the ISth its (oniineiee again passed away, principally 
to Keiiut (I ley lout), and the prosp«‘nty of Sulon has ever since hecn 
steadily deelnnng. 

See Kuiian, de Phhiu'u, I’uris, JhOi. 

SIDOXIUS APOLLINAKLS. .See Acollinaius 
Sidon IDS. 

SI IilBKN HLIKC; EN. See Tkansv lvani a. 

SlEBOJd), Caul Tmeodou Eun.st von (1804-1885), 
physiidogist and zoologist, the son of a [ihysiciaii and a 
de.scendant of what (3kcn called tlie “Asciepiad family 
of Siebolds,” was born at Wurzlmrg on Kith Februaiy 
1804. Educated in medicine and science cluelly at tin*, 
university of Berlin, lie became successively ]irufe.s.sor of 
zoology, pby.siology, and comparative anatomy in Konig.s- 
berg, Erlangen, Ereiburg, Breslau, and Munich. In con- 
junction Avitli Stannius he piiblmhod (1845-18) a Mituumi 
of Co) f\ par (litre Analttmy^ wJiich i.s still of solid \alm*; and 
along Avjtli Kulliker ho founded in 1848 a journal wliicli 
soon took and still retains a leading jdace in biological 
literature, Zeilsrhnft fur tvissen^chaflht'he ZooUxjtv. PJc 
was also a laborious and successful helminthologist (see 
pAUA.siTi.s.'vt) atnl entomologist, in botli capacities contri- 
buting many valuable jiapers to his journal, wdiicli ho 
continued to edit until his death in 1885. In the.se w*ay.s, 
without being a m.iii of marked genius, but rather an in- 
dustrious and ciitieal ob.scrver, he came to fill a peculiarly 
distingui.slnsl j)o.sition in science, and avus long reekoneil, 
Avhat Ids biogra]>lier justly calls him, the Nestor of German 
Zoology. See Elders, Ze 'tUchr. f, Zool.^ 1885. 

SlEBOfd), PiiiLin* Franz vox (179G-18GG), scientific 
explorer of Japan and elder brother of the fdiy.Mologist 
noticed above, Avas born at Wurzburg, Gennany, on I7tii 
February 179G. lie studied medicine and natural science i 


at Wiirzburg, and obtained his doctor’s diploma in 1820. 
In 1822 he entered the service of the king of the Nether- 
lands as medical ofKcer to the East Indian army. On 
his arrival at Batavia he was attached to a new mission 
to Japan, sent by the Dutch A\'ith a view* to improA^e their^ 
Wading relations witli that country. Siebold was avc1[ 
equipped with scientific apparatus, and he remained i» 
Jaiian for six years, witli headijuarters at the Dutch settle* 
meiit on the little island of Desldma. His medical qiiali 
fications enabled him to find favour wuth the Japanese, 
and lie gathered a vast amount of iufonuatiou concerning 
a country then almost as little known a.s (kuea, esjiecially 
concerning its uatuial history and ethnography. He liad 
comparatively free acce.ss to tlie interior, and liis reputation 
sjireaditig far and Avide brought him visitors from all jiarts 
of the country. His valuable stores of information Avere 
added to by trained natives whom he sent to collect for 
liim in tlie int(‘rior. In 1824 lie jniblished T>e llutorisi 
Naluralh in Jafrmm Statu and in 18.32 his splendid 
Fauna Japanira. His know'leilge of the language enabled 
him also in 182G to issue from BataA'ia bis Epitome Lingna*. 
Jap(mi(*ir. In ] >e.shima he also laid the foundation of his 
Catalogn'i Lihritrnm Japoiueorum and Inagoge in lUblio- 
thevam J(i}xjni('(tm^ published after liis return to Ihirope, 
as also his Jiihliotlieca Japonira^ wliich, Avith the co-opera- 
tion of J. Hoffmann, api>eared at Leydi*!! in 1833. During 
the visit A\diieh he w^as j>ermitted to make to Yt‘do (Tokio), 
Siebold made the best of the rare o[>portiinity ; liis zeal, 
indeed, outran his discretion, since, for obtaining a native 
map of the country, he was throw* n into ])ri.son and com- 
pelled to quit Jai>an on 1st January 1830. On his return 
to Holland lie wa.'* rai.sed lo the rank of major, and in 
1842 to that of colonel. After his arrival in Euiopo he 
Ix'gan to give to tlie Avorld the fruits of his resi'arches 
aiul ol nervations in Jajian. His Aippon: Ar<'hiv :ur 
liet^chreihung von Japan und de^Hen Aeixai- nnd St'hutz- 
lAuuiemvfHB issued in fiAe (piarto volumes of text, with 
six folio volumes of atla.s and engravings. He also issued 
many fragmentary pa[>ers on various aspects of Jajian. In 
1854 he ])ubiislu‘d at Leyden Urhundliehe Darstethtng der 
Bestrelnmgen A^iederfands und Mmdands zuv Erofnung 
Japana. In 1859 Siebold undertook a second journey to 
Japan, and was invited by tlie emjieror to his court. In 
18G1 lie obtained permission from the Duti*h Government 
to enter the Japano.se si'i’vice as negotiator betAAceii Jajmn 
and the poAvers ol J^iirope, and in the same year liis eldest 
son AA^as made iiit<*rj)reter to the English embassy at Yedo. 
Sieliold Avas, however, soon obliged ]»y various intrigues 
to retire from his post, and ultimately from Ja]>aii. Ke- 
turiiirig by Ja\a to Eurojie in J8G2, he set up liis ethno- 
graphical collections, wdiich Averc ultimatily secured liy 
the GoAcriiinent of Bavaria and removed to Munich. He 
continued to publish pajiers on A'arioiis Japaiuise subjects, 
and lecch'ed liononrs from many of the learned societies 
of JCuropi*. He died at Munich on I8th October 18C6. 
Siebold until recent years was our great authority on 
Japan, and even noAV lii.s Avritings on the natural history 
of that country have not been su])er.sedod. ^ 

S<*c liicgraphy liy Moritz Wagner, in Alhjmieim ZeltiLwj^ 13tli 
to 16th Novum licr 1866. 

STEDLCE (Buss. Sgedl('ts\ a government of Bus.sian • 
Poland, between the Vi.stula and tlie Bug, having AV'arsaw 
on the N.W’'., Loin:^a on the N., (irodno and Yolhynia on 
the E., Lublin and Kadom on the S. lt.s area is 5535 
siiuare miles. Tlio surface is mostly flat, oidy a few* billy 
tracts a]»])earing in the middle, around Biata, and im the 
east on the banks of tlic Bug. Extensive marshes prevail 
m the north and s< »uth-east. Chalk, J ura.ssic, and Tertiary 
dcpcfcits cover the surfac'd, and are overlain in their 
turu with widely spread Glacial ‘deposits. The valley ot 
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the Vistula is mostly wide, with several terraces covered 
with sand-dunes or peat-hog. Siedicc is watered by tlie 
Vistula, which borders it for 50 miles on the west ; the 
Bug, wlrcli is navigable from Opalin and flows for 170 
miles on the cast ami north-en.st borders of the jirovince; 
•the Wieprz, a tributary of the A'istula, which is also navi- 
gable, and flo>\s for 125 miles along the southern boundary ; 
and the Liwiec, a tjibutary of the Bug, \\hich is navigable 
for some 50 miles below Wengrolf. 

Of the total suifaee of the govt'iiiniont only 184,760 acres arc 
tinprodiiclivc; 6^6,420 acrc'iarc covcijmI with forests; 1,703,100 arc 
innlcr crops, ainl 611,260 under meadows ami ])astnrc land. The 
]K)])uIation onlv increases at the ral<* of 0 76 ih'i* cent, a year, and 
in 1S84 numbered 630,240; of these Pohs constituted 39 7 i»er 
cent.. Little Russians 13-1, dews 15-1, and (Jerman.s about 2. 
According to religious hohef they wmmv distiilmted as follcjws: 
out of 616,649 iiihalutants in 1«82 lliero wcic 367,187 Catholics, 
142,915 Ortliodox Creeks, 96,76i .lcw\s, 8892 rrotestanl.s, .50.*; 
Rapt ists, and 356 Moh.immedan Tatars. Agiiculture is tin chn I 
occupdl nm ; in 1881 the ciops yielded 1,531,400 quai leis of i oiii and 
10,9S8,40(» laishels (»l potatoes. Catlle-hreeding is in a iclalively 
Jloini.shing state, tlicie heiiig (1881) 57,500 hor.sc.s, 292,670 homed 
cattle, 4(;i,700 s}u‘ej», and 1 94, 100 j.igs Manufactures are insigiii- 
hcaiit (2270 woikmcn) ; their aggngate ]»roduclion, ehielly lioiii 
distilleries and hiew'ci’ies, was valued at £394,820 in 1881. Trade 
also IS iiisignilieant, altliongh Siedlce has four railways, one of 
wdiich, ijom Wai.saw’ to Ihvst-Litovsk, ckjssos it from W’e.st to ea.st. 
There arc two g\ mnasia foi hovs (at Sicdh e and liiata), one gymiia- 
.Slum for gills, one senmiaiy toi teachers (at lliafa), and abtmt 240 
primary sehools w it ii 11,261) s<*hol-irs 'riie governnieiil i.s divided 
into nine distiicts, the cliicf towms of who h, W'lth their populatmiis 
ill 1 882, are Siedle(‘ (se<> below), Riata ( 1 9,435), Constantinotr(3200), 
tlarvoliii (14,620), Lukoil (11,0.30), Rad/yn (1140), Sok(»h>ir (6300), 
AVeiigrotr (si 1C)\ and Wtodaw’a (17,985) .laiioll (3030), wdioie a 
state stud is kejit, has also municipal institutions. 

SIEllLCE, (‘a])ilal of the above government, is bituat(‘cl 
57 miles east south-east of Warsaw, on the Brest-Litov sk 
Baihvay. It rc'ceivtsl munici])al in.stitutions in 1547. The 
Ogiiiskis, to whom it bedonged, have embellished it with 
a palace and gardens ; but it is still nothing more than 
a large villag(*, vvluiiv the provincial authoiities have their 
seat. Its pojuilatioii was 12,950 in 1882. 

SfE( i E. See Foirn ficatjom. 

SlEdEN, uii {iuei<*ni mining and manufacturing town 
of J^ru.s.sia, in the province of Westphalia, is situated 47 
miles to tlie east of CVilogno on tlie Sieg, a tributary 
entering the llliiiie opiiosite Bonn. TIk* surrounding di.s- 
trict, to which it gives its name, abounds in iron-mines, 
so that iron founding and smelting are important branelu's 
of indu.stry in and near the town. Laige tanneries and 
leather- works, and factories for cloth jiajiei and inacliinery, 
are among the otln-r industrial establi.slinients. The popu 
lation in 18S0 was 15,024, of whom 5052 were Boinaii 
Catholics and J 11 J ews. 

Sicgeii wa.s the c:ij>il;d (»f nn e.irly ]»rincipuhtv belonging to the 
hou.se of Nas.sau , iiiul fiom 1606 oiiw'anl.s it gave name to the junior 
branch of Nassau-Sicgeii. Na]»oleoii incornoiab'd Siegen in the 
grand-dnehy ol Heigiii 1806 ; and in 1815 tiio congress of A'lenna 
aa.signcd it to Pni.s,sia, under wliosj- rule it lia.s nearly <jUintuplcd it.s 
pojiulation. Rubens is said to have been born here in 1577. 

SIEGFRIED. See NinELUNtjr.xuKi), vul. xvii. j». 475. 
SIEMENS, Sir William (1825-1885), christened C^arl 
Wilhelm, an eminent inventor, engineer, and natiiriil pliilo- 
sc:jj)lier, was born at J^enthe in Hanover on 4tli A[)ril 1825. 
After being educated in the polytcclinic scIkk)! of ]\lagde- 
burg and the university of (Jottingiai, he vi.sited England 
^ at the age of nineteen, in the liujie of introducing a process 
in electro-] )lating invented by himself and his brother 
Werner. The invention was adopted by Mes.sr.s Elking- 
ton, and Siemens returned to CJennany to enter as a ]ui]>il 
the engineering works of Count Stolbcrg at Magdeburg. 
In^l844 ho was again in England with another invention, 
the “chronometric” or (lifTcrcntial governor for steam- 
engines (see Steam Engine). Finding that British imtcnt 
laws afforded the inventor a jirotcction which wag then 
wanting in Germany, thenceforth made England his 
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home; but it vyas not till 1859 that he formally became a 
naturalized Britisli subject. After some years spent in 
active invention and ex]»erimerit at niechanieal works near 
Birmingham, he went into luactico as an engineer in 1851. 
lie laboured mainly in two distinct fields, ihv. ajiplications 
ot heat and the ajqilication.s ot electricity, and was charac- 
terized in a very rare degri‘c by a combiimlion of .scientific 
coinyirehension with pra<*lical instinct, in both fi(‘ld.s he 
ydayed a ])art which would have been grtat in eillier nlono; 
and, in addition to this, In yundm-ed fiom time to time 
niiscellaneoiis inveniion.> and scientific ]>ayiers siitlieient in 
thiuii.selves to have cstabli.sln'd a ri‘])n1ation. Ilis yiosi- 
tiori was reeogiii/i‘d by his cbctnui in iStPJ to the Royal 
Society, and laler to the. yuesideiicy of the In.stitnte'of 
Mechanical Emrineers, the Society of Tclegiayjh Eimineer.s, 
the Iron and Steel Institute, and the Biilisli A.ssoeiation ; 
l»y honorary d<‘grees from the nniveisitu s oi Oxford, 
(Jlasgovv', Did)! in, and Wurzbmg ; and by k nigh I hood. 
Ho died in Jjondon on the 19tb of Noviunber ISS5. 

In tlio a})y>li«‘atioii of beat Siemens .s woik beg.m just allei .Toulc’n 
cxpemneiil.s lia<I ])ljiceil tiie lioinine ol llie eoiisM \ .il ion (p 1 energy 
oil a suic basi.s. AVliile Rankinc. Cliusms, {ind 3'bonison weie dc. 
veloping tlio dynainn al tlicoiy of In at as a m.iitd oi jihyMeal and 
engineering theory, Siemens, m lire light of iln* new nleas, nnidc a 
bohl attcrn])t 1«> inrpiovr the ellnn ney ol tin* steam-»‘iigine as a 
converlr-r ol beat into mci liani« al woik. Taking up llie ngeneiator 
— adeviec itnenled by Slitling twuifv years befoo-, 1h»* imjroitance 
of vvliicli liad imanwliile ber-n ignood — lie .rpplied il to the .strain- 
engine in the foim of a ir‘g« iruativ e eoiub nsa vitb some Mi(‘ees.s. 
Tins was 111 1847, and in 1855 vinniKs cmrstr^ncietl on Sicmcns’.s 
jd.iu weie woi ketl at the Tails exlnbition I/iTei be made many 
}ittem]»tH to apply Ibe legeneraloi to niienial i onduistion oi giia 
engines; blit mitbiT ill steani-engiin s imi in g.is r ngnics wen* bis 
iiiv entioiis direi tl\ and peimamnlU liuitliil. tliough the diiei'liou 
t hey followed Is that in v\liieb inijiioNi meat is still looked loi Tlui 
legeueialive ]niii(iple, ho\\e^el, ns a means of < i onomi/ing beat 
soon leetn ed at bis liainls anulliei and I’li w nh-r ,r]>]tln ation lu 
1.S56 be introdiuid the legmieiative tin naei , tin* idea of bis luoflier 
Fiiedin b, v\ it li wliorn W illi.nm assooateil Innisill in ting its 
ap]dnations In an onlinaiy (inn i(<‘ a \ * i\ l.iige pait of tin beat 
of coliibl'stion IS brst liy being eaiind oil ill tin* Iml g!i‘‘e.s V\liU*h 
]»ass up the ( lnnine\. In tin* legenei.itive luinac'i the hot gases 
pass tlnoiigb a re<»'eiuratoi‘, or ebamb) r sta(ki‘d with loi»sc biiiks, 
v\lneli absorb the beat. Wln-n tin* bin ks aie v\»ll beateil the hot 
gases aic diverted sip to jia.ss tbrougli anotlier snnilai ebamber, 
v\lnle the air nere.ssaiy loi l•ombustlon, futon it < iiIp‘ 1 s the fuiiiaee, 
IS made to travel se Ibe heated eliandtei, t. iking ii]t as it goes the 
be.if wbidi has Iretii stme<l iii tin* bin ks Alter a sintabb* iiitr rvaj 
the air euiimrt'- an* again n*\eised 3’ln jnoi'css is iep<*ated ymiod- 
nally, VMtli the lesiilt that the piodin ts ol eombustioii esea]»e only 
after Ireing coolcl, the heat whnli they Tak«* lioin tin* luriiaee 
litiiig in gi'eat y>ait eairied baik in the heatidan. Ibil another 
invention was leipimd befoie tin* legfini.inve tuinaee eould be 
tliorouglllv Siieees.slid, 'I’lils w.is tin ll.se ol g.isr oils luel, jnodueed 
by tire eiiide di.stillatif>ii and irmmijih ti* eoinlnistion ot • oal in a 
distnu't turnaee, now known as Siemens’s grisqnodin^er Tnun tins 
tire gJi.seous fin I jiassr-.s bv a line to tlie legeiier rl i\ r* fuiiiin'i*. and 
it, ns well a.s tin* ent«*nng air, is In-ah d b\ tlie n genei.il n •’ imtlu.il, 
four bnck-slaeketl (lianilieis iiemg usi d lusieid ol two Tin* eom- 
ydete iiiveiilron was applierlal ('li. line’s glass works in Taiminglraiu 
n 1861, and luiiiisbed tin* subje* I ol I,ii.id.i\’s f.ireweil ledme to 
the Royal lii.stitution. It was soon applnsl to main nidiistii.il 
]»ioi*esses, but it t<iuiid ilsgreatfst. ile\ t lopmeril a tew yiais biter 
at Ibe bands of Siemens bimselt in the niaiiufap inn* ot stub To 
prodins* .sn*el direetly iioiu tlieoie, or Iw melting togillierwrouglit- 
ir«iii seiayi with east-iron upon tlieop«n lie.irlb, liad been jii Ins 
mind fioiii the iiist, but it was not till ]‘'67, attir two mji.s of 
expeiirnent lll “s.imjile steel woiks” eiectMl b^ Iniiisi II ioi the 
]»urjiose, that be aebie\ett .sue(*e-s. Tin* modi'in forms I bo 
Sieiiif ns steel pioeess an* desriilied in tlu* aitnle Ti:oN (aoI. Mil. 
]». .347 .vy ). The yiiodintis a mild stM 1 of e.\u ptnni.ill \ tiust- 
vvortliy quality, tin* use of v\bnb hn boib i -plil« s lias iloiu muelii 
1o make yiossible the high sle;im-]>n ssines tint are now eommoii, 
and has eonseqm utlv eoni i ibiiti d, lndln(l!^, to that improv eimnt 
111 the tbei moit ^ niimn* eflien in \ of lieat niginesA\bn b Snuin'ii.s liad 
.so iimeli at lieai '. dust In fon bis di alb lie w.is ag.nn at "crk upon 
tJie same subjer*!, bis pl.in beiiig lo use gaseous tin 1 Ironi a Sienn’ii.s 
jiroducer in y>laee of .swlid find tieneatli tin* boilei, arni to apjdy fbo 
legeiierative jnineijib* to boilei fiini.iees Itis l.iitb in ga.seous fuel 
led bun to anil ei pate tli.i! its use would in time sup(‘i.s<*de that of 
.solid eoal tor domestic and industrial jnii poses, i lnap gas being 
supydied cither fioin .syieeial works oi direct f»’oin the yut ; and 
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atiion^ Ids last in void urns was a house f^rate to burn gas along with 
coke, whnb ho logaitlod as a possiblo cure for city smoko. 

In ciociiicihv Snnmnjh’b iimnc is closely associated with tlio growth 
of land and subimiiino Ulcgrji])hs, the invention and do\ elopmeiit 
of the dviiamo, and the aji]»lhatnni of clceti icily to lighting and 
to loconioiii/n In ISfii), willi Ins hrotlicr Werner, he invented 
the eniliesi (oini oi what is now known as the SK'tnens annatuie ; 
and in l«sd7 he eoniiiiunieated a paner to the ho>al Society “On 
llio CoT’.veision of J>yiianneal into Ehs tiical Foice without the aid 
of IN'iinaneiit Magnet isin,” in which he announced the invention 
by Werner Sieineiis of tlie dynanio-i'lcetf i<: irn-ndnnc, an invention 
which was also icaelied lndep^•ndeldl\ and almost siinnltaneousl}'^ 
by Wbejilstoiie and }>y S A. Vaih’v. The Sieniens-Alleneck oi 
multiple-eoil uiiitniurt followed m and lieeame the basis oJ 

the nioileiii Siemens dviiaino as d«\clojied, W’ltli great labour, 
by the firm ol Siemens lliotheis thcmselN»*s, and (with latei iiimli- 
iications) by JCdison, Hopkinson, and ollieis. AVbile engaged in 
construeting a trails- Atlantie /.ilde Jni the Diieet United States 
Tclegiaph (hm]»any, Si« nn ns d< signed the \ery <»rigiim! and suc- 
cessful shi]) “ Kaiad.iv,” 1»\' whe h that and idher cables were laid. 
One of the last of his uoiks was tin* I’orlnish and Hush in ills electiic 
tmiiuvay, in the n<»rth ol In land, opened in 18HI3, vheie. the water- 
power of tlie liver lJush dii\»'' .« Se nenis dynamo, from which tlie 
electric eneigy is (ondmted to aimtliei dvn.imu serving as a 
iiiotoi on the eai In tlie Menu ns < hs tii<‘ turiiace the intensely 
hot atmosjdiere ol the < ]« < tin aie hetween eaihoii jioints is em- 
ployed to melt leliaetoiv metals Another ol the uses to whieh 
nc turned ele< tin il\ was !(► j'lnjilov liglit lioin an* lamps as a .suli- 
atilute for simliglit in Jmstening llu* giowth and IVncti fu ation of 
plants. Among Ills miscellaneous in\en lions were the dillercniial 
governor alreadv allndeil to. and a highly seientilic modifieation 
of it, dcsciilied to tlu Uo\ al Society m IShtJ ; a watei inclcr 
W’bieli acts on the jiiim ijde ol counting tlie mniibei of turns made 
by a Hinall le.u-lion tniluiu* thniugli wdiit h the fiU])ply of water 
flows; an eleeliic tlicnnoincter and p> roineter, in whieb temper- 
ature is deliM mined ]>\ its etleet on t he electrical eonduclivitv of 
metals , an altiaelnm nudi i lor delennimng veiy sliglit vaiiatioiib 
in the inliuisitN of a gi.i\itv ; and the liathoincter, by whi<‘b he 
applied this idea to the pnddein of linding the d<‘jdh of tlie sea 
without a .sounding line. In a paper lead lietoio the Koyal Soeiet}" 
in “On the C<mseivation of Solar Kneigy,*’ lie suggested a 
bold hut luisatisl.u loi \ tlu oi \ of the sun’s lieat, in which he sought 
to trai*e on a eosinu scale an .u'tion similar to that ol tlm icgcncia- 
tive iuiiifu'c. ills t.ime, hoWMci, doe.s not lest on Ins eontribn- 
tioiis to pine st'umei*, valuald<‘ as sonu* of these wane. Ills strength 
lay ill his grasp ol socntilu' ]»iiiuiph*s, in his skill to ]iereci\e 
wlieui aiul how tlu'} could hr' apjilied to praetical aliaii.s, in liv 
zealoms and instant pm suit (»f tlionglit wdth action, aiul in Uie in- 
domituhln ncisistemc with whidi he clung to any basis of olloit 
that secinca to him theon licallj sound, 

Sitinicn.s'H wnlnir's eoMsjA.t Itu tlte most p.'Ol of leetmcN ami jjfipers 8eatt«T(vl 
tlironjjli lilt* Hciriil Jlic loiirii.ils nml tin' imUlioC miis of the Royal Societ v Du 
lostitiitioa ot Kiij.oii< ejs. the TnsfitiiU ol Mechanical JF.ngniceis, tin Imn 
ami Hteei Institute, the Rntish AHHociatmii, &c. A hiography by IM William 
Pole IS now (Jssti) III jiu-pat.ifmn. <J A E ; 

SJENA, a eity of Italy, and ono of the most cliaracliT- 
iatic of Tuscany, stands (4,3“ U/ N, lat., 11" 19' K long.) 
OI) a hill near the mouiitaiiioiLs region of ('hianti, tlie 
Mareniiiia, and Yal di f^iiaim. It is GO miles liy rail 
soutli of Flon*nre and J GO north-west of Home TJie area 
of the city within the walls is about square miles and 
its population in l^^Sl was 23,201. The province of 
Siena, comprising aliout 14G7 sijuare miles, witli .37 c»>in- 
muncs, and a total jinpulation of 207,000, by the political 
redistribution of 1SS2 forms a single electoral college and j 
returns four meiubers to parliament. The diocese of Siena, 
an arc] I bishopric dating from 1159, includes 18 city and 
9.^) rural }»ali.'^hos divided into 12 vicariates. 

The city posses.scs a university, founded in 1203 and 
limited to the fa«'ulties of law and iiicdicinc. Among tin' 
other ]»ublic institutions the following are the more im- 
portant ; tlie tow'n library, first o[)ened to student-s in the 
17th ceiitiirv ; the Archivio, a rccoril office, instituted in 
1858, containing a \aliiableand s[dendidly arranged col- 
lection of documents ; the Fine Arts Institution, founded 
in 1816; and the. natuial history museum of the Iloyal 
Academy of tlie Phy>iocritics, inaugurated in the same 
year. There are also many flourishing charities, including 
an excellent hospital and a .school for the deaf and dundi. 

. The ]mblie festivals of Siena known a.s the “ Palio delle 
Contrade have a ]^airop(‘an <*elebrity. They arc held in 


the public square, the curious and historic Piazza del 
Campo (now Piazza di Vittorio Emanuclo), on 2d July and 
IGth August of each year; they date from the Middle 
Ages and were instituted in commemoration of victories 
and in honour of the Virgin Mary (the old title of Sicna,^ 
as shown by seals and medals, having been “ Sena vetus 
civitas Virginis”). Jn tlie ],5ih and IGth centuries the 
celebrations consisted of bull-fights. At the close of the 
IGth century these were re])laced by races with mounted 
buffaloes, and since 1G,50 by (ridden) horses. 8icna is 
divided into seventeen conlmde (wards), each witli a dis- 
tinct ajipellation and a chajiel and flag of its oAvn ; and 
every year ten of the.se nmlrmle^ chosen by lot, send each 
one horse to eompi‘to for the jirize or harmer. 34ie 
as]^ect of 8iena during these meetings is very character- 
istic, and the whole festivity bears a medheval stamj) in 
harmony with the architecture and history of tlic town. 

Among liiL* noblc.st fruit.s of Sienese art aio tin* public Imihb Uatho- 
iiigs adorning the city. 'I'hc cathcdial, one of Iho iinrst oxain]>lo.s drab 
of Itiiliiiii Oothn* ftrcJiitccIntc, was begun in the <*ai*Iy ycar.s of tlio 
13tb contury, aiul in 131 < its walls W'oru extended to the bajitistcry 
ol Han Giovanni ; a Inrthcr cnl.irgcnicnt W'as begun in 1331) but 
never earned out, and a few' mined w'alls and arehes alono reinaiii 
to show the niagnihecnee of the iiiiconiiileted di-sign Tlie siilcudid 
west iiont, of tncusjnihil form, ennehod wilh a multitude of 
columns, statuc.s, and inlaid maihlcs, was lini.shcd in 13i>0. Space 



fails for the cimmoration of the ai t treasures of the interior, but 
conspicuous among tbern is the well-known octagonal pulpit by 
Kiccolo J^saijo, dating from about 1274. Tbe catbcdral pavement 
IS almost unique. It is inlaid with designs in colour and black and 
w'liite, repre.senting Jbblical and legendary subjects, and is pupyiosed 
to bave been begun by Ibiceio della Huoiiinsogiia. Hut the finest 
jiortion.s beneath tbe, domes, with scenes from tbe history of Abra- 
iiaiii, Moses, .'iiid Klijali, arc. liy Domenico Beccafumi and arc/jxo- 
cuted wilh marvellous iioblness and etfect. The choir stalls also 
de.serve mention : tbe older ones (remains of tbe original choir) arc 
ill /am'a work ; tbe otliers, dating from the 16tb century, are carveil 
from €lierio*s de.signs. The Plecolomini Library, adjoining tbo 
diwnw, was founded by Cardinal Framfcseo riccolomiuz Todeschini 
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afterwards Pius III.) in honour oi liis uncle, Pius II. Ifere are 
Pintiiricchio*a famous frescos of semes from the life of the latter 
pontiff and the collection of choir books (supported on sculptured 
desks) with splendid illuininations bv Sienese and other artists, 
'rho church of San (Giovanni, thi^ aneieiit baptistery, beneath the 
cathedral i.s approached by an outer Ih^sdit of marble steps built in 
• 1451. It has a lM*autiful tm.-ide tlesij^ned by (iiovanni di Mino del 
IVllicciaio in l.‘i82, ami a marvellous font with bas-reliefs by Dona- 
tello, Ghiberti, Diaeomo (hdia Quercia, and otlier Ifith-century seiil])- 
tors. The other churclies are— the t’olle^Muta di Provenzano, a 
vast buildinj' of some elegance, designed by Scliifardini (1.VJJ) ; 
Sant’ Agostiiio, rebuilt by Vanvitelli in 175.5, containing a Cruei- 
’ixion and Saints by IVnigino, a Massacic of the liiiioceiits by 
idalteo di Giovanni, the Coming oftlie Alagi by Sodoma, and a St 
Antony by Spagnolctto or bis S( bool ; Ibc beautiful ^•bIlrch of the 
Scrvitcs (1.5111 century), ^^lllcll contains aiiotbcr Massacre of tbe 
Innocents by Matt(o ‘<li Giovanni and oilier good examples of the 
Sienese S( 2 hool , San Fram'esco, designed by AgosHno and Agnolo 
about and now (lS.s7) being restored, wliicli once possessed 

manv hue paintings by Duccio lluonmscgiia, Lorenzetti, Sodoma, 
and llcccaliimi, but ,somc ol these jiciislicd in tbe great tire of IGoo, 
and the rest ncie removed to the Insirtuteof Fine Arts after 1M12 
duiiiig tbe temporal y desecration of the cbnrch ; San Donrcnicc), a 
fine latli-ceiif wry building with a single nave and liaiisept, lon- 
tainiiig Sodoma's spleiidhl fresc() Uu* Swoon of St Callieiiiie, the 
Madonna of Guido da Siena, and a crucifix by S.ino di l‘icln>. Tins 
church Clowns the Fontobraiida lull above the famous fountain of 
that naiim iminoi lalizcd by I)aiit< , ami in a stccji lane below .stands 
the house ol St Culheiinc, iiovn coiivcitisl into a clinrch and oiatorv, 
and maintaimd .it the ( vpeiisc of tin* iiih.'ihitaiits of tiiv. (‘ontiada 
dcir Gca It < oiitams s<»me good pidnics ]»y I’acchia and other 
woiks of art, bill IS cliictly Msitcd for its bistoiic interest and as 
.L sti iking memoTi.il ol the eharacti iistic piety ol the Sicm*sc 
Cl- The lommuiial p.ilacc in the Pi.»//a del Campo \\as begun in 
iild- 12SS and liiiislied in J'Jnp. It is biiill (jI Inm k, is a tine .speiimen 
of l*oint(‘d Gotlm, ami A\as dtsigiicd l»v Agostiiio ami Agnolo 
'I’lie liglit ami » I» g.int towci ('roiicdil iM.iiigia) soaiing fiom one 
sid(* ol the ]ial.ic« was brgiin in ami (he < Impel .standing at 

it^ loot, laiscd at the ex])ciise of the Opua del Duoino as a [uihlie 
thauk-o(h‘iiiig alier the [diguc of i;U8, dates from l.‘>,52. This 
grand old jialan* ha.s othei altiadioiis licsidcs (he beauty of its 
an Intectilre, tor its iiiteinn is lirnsl Mitli woiks of art. The atrium 
has a fiesi o ))v Dailolo di Ficdi uml the two ground-floor halls 
lontaina t oioiiation of tin* A'ligiii b\ Saiio di I’n'tro ami a .splembd 
Kesinreition 1 »y Sodoma. In the S.il.i dci Nove oi ilella J’ace 
aho\earctlic iiobh* aihgoriial ficscosof Ambiogio jioreii/etti le- 
presenting the clli*»*ls <»| pist and iiii|nst goMMiiment , tin* Sala 
dclli* llalcstic or did Manpaimnido is painted by Simone di Martino 
(Mciiiini; ami others, ilic ('.ippclla ihlla Signona l>y Taddeo di 
Ilaitolo, and the Sala del Com istoiio liy Iicccafumi Another h.all 
is now being pH ]»and in mcmoiv of A n tor Finm.nmcl II., ami its 
lics(osaml dccoiafioiis arc to be cut i listed «*\clusivcly to Sienese 
artists. The loiniei ball of tbe giaml council, built in 11127, ^^.ls 
coiivcited into the chief tbcatic of Siciia by llmcio in 1550, and, 
after being t\\i( c bin lit, was relinilt in 175.*5 from Ihbbiena’s designs. 
AnotloM* Sienese llieatie, (lie lto//i, in Tiaz/a San iVlIegnno, de- 
sigiieil by A. Dovcii and eivctid in 181 0, altliougb modem, has 
an historic iiit(*iest as the A\ork of ;in ac.ideiny dating fn>m tho 
Ifitb ceiilury, ( .died the Congiega dc' Uo/zi, that played .an i npoit- 
ant ]>ait lu tin* histoiy of the Italian comu' stage. 

Jes, The city is adorned by many other nolilc edifices both public 
ami ]>rivale, ofnlmli wdl mention the follo^^lIlg jialace.s— tin* 
Tolomei (120.5) ; I’liionsignoii, formeily 'regliacci, an elegant 14tli- 
eentury eonstiiK tioii, restored m 1818 , Grottanelli, formerly IVcii 
and anciently tbe icsideiici* of tin c.ijitjiin of war, n'ceiitly rcsloicil 
ill its original style; San.sedoiii ; MaisiUi, riccolomini, now be- 
longing to the Goveiiiinent cim> containing the st.ate archives, 
I'lccolomini ilcllc Pupcsse, like- tlic other Piccolomiiii mamsion, de- 
signed by Pernardo llo.ssclliiio, ami now the national bank ; tbe 
cnoimous block ot tin* Moiitc de’ I’.isi Id, enlarged ami partly ic 
built in the oiigimil slylc hctw'ccn 1877 ami 1881, and including the 
ohi Dogamiaml Spaniiocrhi palaces ; the Jaiggia di Mcican/ia (15th 
century), iiow' a club ; the Loggia del Papa, ereeteil by Pius II. ; .nid 
ether tine buiMings. We must also mention the tw'o eelebiafed 
fountains, F<»nte Gai.i and Fontehranda ; the Fonte Nuova, m*ai 
^ Porta Ovile, liy (’am.iino di (’re^ eiitino also dcsenes notice. 
Thanks to all these arehitectiind tieasnre^s, the narrow' Siein*se 
streets with theii m.any wimlings and stecji aseeiits .are full of ]nc- 
tun'sque ehaim, ami, together w'ith the collect ions of excellent 
paintings, foster the local pride of the inhabitants and i>rc.sLTve 
their taste and feeling lor art. 

•Histonj . — The origin of Siena, like that of other Tt-tilian 
citie.s, is lost in a mist of legendary tradition. It was proli- 
ably founded by the Etni-sefum, and then falling under the 
liomaii rule became a^coloiiy in the reign of Augufftus, or 
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a little earlier, and was di.stinguished by the name of 
Sofiia Julia, Few memorials of the Roman era or of the 
first centuries of Christianity have been preserved, and 
none at all of the interval preceding tho Lombard period. 

We have documentary evidence that during thi.s epoch, in 
the reign ol Rota.ris (or Rotnri), tluTc was a bi.shop of 
Siena named Moni*o. Attempts to traci* earlier bishops as 
far ]>aek as tlio hth century Inivt* yielded only vague aud 
<*ontradietory restdts. Under tlio J.ombaid.s the civil 
government was in the hands of a *jn.^iahln^ under the 
( ’arolingians of a count, whosi* antbrinly, by slow dcgree.s 
and a course of events similar to what took iilace in otlier 
Italian commune.s, gave W'ay to that of tbe bishop, wdioso 
power in tui-n gradually dmnnislu d and was superseded 
by that of the consuls and tin* comiiionwealth. 

A\ e have w'ritten evidence of tin; consular gov (*ruTu<Mit Struggle 
of Sii'Tui li'om ILJf) to 1212 ; tin* iiumlM*! ot consuls vaiicd b«tween 
from three to twelve. This governUK'iit, formed ol (fentil- 
iinmim ov nobles, did not rcuiaiu unclianged throughout 
tbe whole peiioil, but was gradually forced to accept the 
]»artici[>ation of tbe pofKthuLi or lower classes, whose 
efforts to rise to power wete lontinuoiis aud determined. 

Thus in 11.‘57 they obtained a thud part of tho govern- 
ment by the reconstitution of the general council with 
100 nobles and 50 pojutlnni. Jn 11 DP the institution of 
a ftiriiign pudesfa gave a severe blow to tbe consular 
mngi.stracy, which was soon extinguished ; and iii 12511 
tbe peoj>le again rose against the no]»l('s in tlic lio]>e of 
ousting tln‘m «‘ii1irely from ollicc. Tin; attcTn]»t was not 
completel} successful ; but tin* (loveriimcnt wa-snow eipially 
divided between tlie two estates by tlic creation of a 
su]u*emc magistrjiey of twenty-tour eiti/i us, — lwi‘l\e nobles 
and twelve p^tpulani. During tin* riih* of the nobles and 
the mixed rub* ot nobles and tin; commune of 

Siena was enlarged b^ foi limale acijiiisilions of neighbour- 
ing lands and by tin.; submission ot feudal lords, such as 
tlie Scialengbi, Aldobrainli'M'bi, I’lnmoccbiescln, Visconti 
di ( Vimpigha, ttc. Reiore long tin* rct'iprocal need of fie.sh 
territory and frontier disputes, esp(‘<*Mlly couieining J'oggi' 
bonsi and Monlepulci.aio, led to an outbreak of hostilities 
between Florence and Sii‘]ia. The]*en]>on, to spite the 
1 ival rejutblie, tbe Sieiiesi* took the ( diibellme side, and tho 
(lennan emperors, beginning witli Fii'ibrnk ll.iibaiossa, 
revvardeil their fidelity by fbe grant ol vaiioii.s j)i iv ilcgi*.s. 

During the J2tli and loth c(*ntim(s there w(ie eon- W.irwath 

tinned di-sturbaiice.s, petty wars, and bast \ rveoncibations 

between Florence and Siena, until in 12.il 55 a more 
binding poaco and alliance was concluded. Jliit tins treat 
in spile of its ajipaient stalulity, led m a few }cars to a. 
fiei'eer struggle , for ml 25, s thf Florentines complained 
tliat Siena bad infringed its terms by giving refuge to ttie 
( diiliellines tbi*y bad e\])(‘lled, and on file refusal of tin* 

Sienese to yn‘ld to tbi‘si* just I'emonslr.inces both states 
made extensive. pi'e]);uaf ions foi war. Siena applied to 
Manfred, obtamc<l from him a sliong body of (ierman 
Iror.sc, under tbe command of ( ’oiinl (nonlano, and likew i.m; 
sought tlie anl of its (iliibellim* allii's. Floiciue e<jin|»]U'd 
a ]»owcrful citizen army, of vvlncli the oriLunal regisicrs 
are .still ]ire.seivcd in tln"volume enlitli*d II Lthrodi M^nil 
aperti in tJie Florence aicbivc's. 1’lns army, led l»y ilic 
jHMb.^ta of Floienct* and twi'lve laiiglar eaj>taiiis, set forth 
gall}' on its marcli towards the eiieinv's Uiiitoii(‘s in tbe 
middle of AjiriJ 1 200, and during it.'^ fiist campaign, i udmg 
ISlb May, wmi an iiisignifieaut victory at Santa W troiiilla, 
out.side tbe w'alls ot Siena. Rut in a .second ami more 
important campaign, in wdiich tbe militia of tbe other 
Ouelf towns ot Tuscany took ])aT*t, tbe Florentines were 
signally defeated at Montapirti on Itb Se]>tcnilM'r 1200. 

This defeat cruslied tin* power of Floieiice for many year's, 
reduced the city to desolation, and api>arcntly annihilated 
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the Florentine Guelfs. But the battle of Benovento (1266) 
and tlic establiHhment of the dynasty of Charles of Anjou 
on the Neapolitan throne put an end to the (Biibelline 
preiloniinaiK'e in Tuscany. (Biibelline Siena soon felt tlui 
eilects of the clian^c in the defeat of its army at CV>lle di 
Valdelsa (1269) by the united foveeh of the Cuelf exiles, 
I'Moreiitines, an<l French, and the deatli in that battle of 
her [H)werful citizen Frovenzano Sal vain (mentioned by 
l)aut*‘), ^^ho had been the leadin^iT spirit ot the (Jovern- 
inent at tlie tiiin* of the victory of Montaperti. For some 
time Siena remained faithful to tlie Clubellim* causi* ; 
nevertheless Cuelf and (lemocratic seiilimenth ]>egan to 
make liead. The Chibellines were (Oi several (khWous 
e\pelle<l irom the city, and, even vvlieii a tem[»orary recoii- 
ci li.it ion of the two )»arties alh'wed thi'in to return, they 
faih‘d to regain tlieir formei intliienee 
irresa Meanwhile the ])opular party ac()uiitd iiu'reasing ]>ovv’er 
popii- inthesbite. h\asp(‘rateil by tin* tv r.iniiy ol tlie Salimlicni 
r p.irty. otlim* [lafriciaii faniilns allie<l to the Chibellines, it 
de<*ieed in 1277 the <‘Xclii>ion ol all nobh*s trom the 
sii[)reme magistracy (<*oijsisting since 1270 of thirty six 
instead ol twcnlv - tour membeis), and insisted that this 
coiim il .should be form<‘d solt'Iy ol (Jueif traders and men 
of the middle class. This con''litnlion was confirmed lu 
by the icdnctitm of the supreme magistracy to fifteen 
immibeis, all of tlie Inimliler classes, and was d(‘fiiiitively 
sanctioiKMl in 12^0 (and I2S7) by tin* institution of the I 
luncil magistracy of iiiik' 'Phis council of nine, com]»osed only | 
Dine, of burghers, carried on the government tor alxmt seventy 
yeais, and its rule was sagacious and p(*accful. The leiri- 
tories ot tlie state were (‘iilarged , a Iriemlly allianco was 
maintained with Florence; lrad<‘ flourished ; in 1321 the 
univ(‘isit> was founded, oriather levived, by the introdue- 
tiou of l»ologn(‘se scholars, the luancipal Imildings now 
adorning the town were begun ; and the cluiritaldi' iiistiln- 
tioiis, which aie the jirale. of modern iSkmui, increased and 
prospered. Ilut meainvhih* tlie exclnsiveiiess of the single 
class of citizens trom whose laiiks tlie chief magistrates 
w'ere drawn had converted the governimmt into a Cose, 
oligarchy and excited tlic liatii‘d of cvi'i-y other class. 
Nollies, judges, notani's, and jiopulacii rose, in treijiieiit 
revolt, while the nine ilefeiidid their state (1290-1309) ]»y 
a strong ho-dy of citizem militia divided into terzivri (sec- 
tions) and nmtnuh' (w^aids), ami Mohmtiy repressed these 
atteni]»ts. Ihit in Fdor) tJie arrival of Cdiarles TV. in 
Siena gave fresli courage to the mali’onteiits, who, backed 
liy the imperial authority, overthrew the government of 
tlie nine and .siihstituted a magistracy of IwelvT. drawn 
from tlie lowaist class. d’hese new ruliTs vvi're to some 
extent under the inilnenec of tlic nobles vvJio had fomented 
the rebellion, but tlic latter were again soon excluded from 
all share in the government. This was llie hcginiiing of a 
debiniiined struggle for supnaiiacv, canied on for many 
years, hetvveeii the difFcrent classes ol citizens, locally 
termed ordi?ti, or - tlu* lower classes striving to 

grasp the reins of goveniment, the highm* classes already 
in office striving to kcej) all power in their own liands, or 
to divide it in pro])ortion to tlic. relative strength of eacli 
mmU. As this struggle is of too com[»lcx a nature to be 
describi'd in detail, we must limit our.selvcs to a .summary 
of its leailing episodes. 

The twelve who rei>laccd the coumnl of nine (m these 
had ])reviously replaced the council of the nohh*s) consisted 
— both as individuals and as a jiarty of ignorant, inca])- 
able, turbulent men, who could neither rule tlie state with 
lirinness nor confer ]>rosperity on the republic. They 
speedily broke with tlie nobles, for whose mameiiv res they 
liad at first been useful tools, and then sjdit into two fac- 
tions, one siding with the Tolomei, the other, the more 
restless and violent, with the Salimbcni and the ?iov€sr/ii 1 


(partisans of the nine), wjio, uaving still some influence in 
the city, probably fomented these dissensions, and, as we 
shall see later on, skilfully availed themselves of every 
chance likely to restore them to ])ower. In 13G8 the 
adversaries of tlic twelve succeeded in driving them by 
force from tlie juililic palace, and substituting a govern- 
ment of thirteen,-- ten nobles and three novesrhL This 
government lasted only twenty -two days, from 2d to 21th 
♦Seyitember, and was (‘iisily overturned by the dominant 
faction of the dodfrim (]>artisans of the twelve), aided by 
the iSalimbeni ami tlie ]>oj»ulacc, and favoun’d by the 
emperor (^liarles I\'. The nobles were worsted, being 
driven from tlie cily las well as from jiovver ; but the abso- 
lute rule of tlic twi'lve was brought to an end, and right 
of ] participation in the goviMiiinent was extended to an- 
other class of citizens. For, on tin* expulsion of the 
tliirtemi from the palace, a cfpuiicil of 121 ] plebeians created 
a new magistracy of twelve diJeHKori (<lefcndcrs), no longer 
drawn exclusivt^ly fnun the order of tlie tvvTlve, Imt com- 
]>osed of iive of the )u'nnit(\ or lowest [populace (now 

first admitted to thii goviTiiment), four of tliij twelve, and 
three of the nine*, lint it was of short duration, for the 
iioihrini wiTc ill satisHe<l with their sbaie, and in Decem- 
ber of tbi‘ same year (13t)S) joined with the itojmlominuto 
in ail attem[it to expel the three vtnusrhi from the jpalace. 

But the new [KP]pu]ar tprdcr, which liad alremly asserted its 
[predominance in the council of i\n' riformatun, now drove 
out th(‘ ifodir 'ou^ and for liv e days ( 1 1 th to 1 (itli December) 
kc[>t tlie government in its own hands. Tlien, however, 
moved by fear of the cm])cror, who li.id [passeil through 
Siena two months beloie on his way t.o Borne, and who 
was about to lialt tlu‘re on bis return, it tru'il to conciliate 
its fo('s by Cl eating a fiesli council ot IbO njot mafori, who Riforma 
tcplaccd the tvvi'lv e di‘temhTs l)y a m‘W sii]prenic magistracy 
ol fifteen, consisting (pI eight />opo/r//o, four oriifteei 

three eniititd res[)cctively “]pe<p]ple o) the greater 

number,” ‘^[pco[p 1(‘ (pf the middhi number,” and ‘‘[people 
ipf the less nmiiber.” I'rom this rt‘nevval dates the forma- 
tion of tlie new fpi(h‘r or monh' det. n/onttafori, the title 
lienccfoith bestowed (ui all (‘ilizens, ol Ixptb the Ics.s and 
the grt*atcr [peo[)li*, who liad reformed the government 
and Ipcgun to [)arlicj[pate in it in 1 3t)8. Tlie turbulent 
faction ot the twelve and the Salimbeni, being dissatisfied 
W'itli these changes, speedily rose against thi5 new flovcrn- 
iiieiit. This time they were activi‘ly aided by Charles 
TV., who, liaving retiinu'd from Boine, sent liis militia, 
commanded ]py the imperi.al vicar Malatesta da Bimini, 
t<p attack tlic [public [palace. But the Sienese [people, 
being called to arms by tin*, council of fifteen, made a 
mo.st determined resistance, routed the im[)enal troo]>s, 
cajptiiied the standard, and (onfined llic em[)eror in the 
Salimlieni [palace. Thereu[)on Charles came to terms with 
tlie (lovernmi'nt, granted it an iin[piTial [patent, and left 
the city, consoled for his humiliation by the gift of a large 
sum of money. 

In s])ite of its wide basis and great eiuu’gy, the vionte 
dvi riforinaiori^ tlie heart of the new (lovcriimcnt, could 
not satisfactorily c(p[pe witli the attrnhs of adv(‘rsc factions 
and trca'*}icrous allies. So, the Ipctter to re[pn*ss thom,*it 
cr(*ated in 1309 a chief of the [police, with the title of 
and a numcixpiis association (pf pttjmhmi — the 
com[pany or ensafa f/rathlr of tlio [)eo[plc as bulwarks 
against tlie nobles, wdio li.ad Ipccn re<*allcd from banish- 
ment, and wlio, thongli fettmvd Ipy strict regulations, were 
now eligible for oJlices of the slate. Hut the a[)pctite for 
[lower of the “less ])eo]ple'” and the dregs of tlie po[>ulaco 
was whetted rather than satisfied by the installation of the 
riforniatori in the [irinci[)al jiosts of authority. Among 
the wool-carders — men of the lowest class, dw'clling in the 
preci[fltous Janes about the Fortji Ovile — there was an 
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association styling itself the ** Company of the worm.*' 
During the famine of 1371 this company rose in revolt, 
sacked the houses of the rich, invaded the public jialaco, 
drove from the council of fifteen the four members of the 
twelve and the three of the nine, and replaced them by 
seven tatterdemalions. Then, having withdrawn to its 
own quarter, it was suddenly attacked by the infuriated 
citizens (noveschi and dodlchii)^ who broke into houses and 
workshops and put numbers of the inhabitants to the sword 
without regard for age or sex. Tliereui)on the pojnilar 
rulers avenged these misdeeds by many summary execu- 
tions in the piazza. These disorders were only chocked 
by fresh changes in the council of fifteen. It was now 
formed of twx'Uo of the greater peojdo and three nni'esehi, 
to the total exclusion of the dodinni, wdio, on account of 
their growing turbulence, Avere likewise banished from 
tile city. 

Meanwhile tlie Government had also to contend wu’th 
difliculties outside the walls. The neighbouring lords 
attacked and ravaged the municipal territories; grave 
injuries were inflicted by tlio menuuiary bauds, especially 
by the Hretons and (la&cons. The rival claims to the 
Neapolitan kingdom of ('arlo di Durazzo and Louis 
Anjou caused fresh disturbances in Tuscany. The 
Sienese Government conceived liojiesof gaining possession 
of the city of Arezzo, which was first occupied by Durnzzo's 
men, and then by Enguerrand de (>)ucy for Louis of 
Anjou; but while the Sienese were nourishing dreams of 
corupiest ihe khtunli gimcral unox[»ectedly sold the city 
to the Elonuitiucs, wIiom) negotiations liad been conducted 
with marvellous ability and despatch (13SI). The gather- 
yig exas[)<‘rativ)u of the Sienese, and notably of the middle 
class, against their rulers was brought to a climax hy 
this cruel disapju>iutment. Their diseontent liad been 
gradually swolh'd by various acts of homo and foreign 
]»olicy dm ing the sixteen years’ rule of the o^iformaion\ 
nor had tluj ccuice.'ssioTis granted to the partisans of tlic 
twelve and the latter’s riicall and renewed eligibility to 
nfiice availed to conciliate them. At last the revolt 
broke out and gained the u]»]icr hand, in March 1 385. The 
riformatori w^re ousted from jiower ami expelled tliecity, 
and the trade t»f Siena sullereil no little injury by llio exile 
of so many artisan families. The fifteen w^erc rcplaciid by 
a ncAV suiireine magistracy of ten priors, chosen in the 
folk»wiiig ])roportions,—four of the twelve, four of the 
nine, and two of the people proper, or jmople of the 
greater number, but to the. excluMon of all wlio Juul shared 
in tlie govermnenl or sat in council under the rijormaturi. 
Thus began a now (U'dor or del 'j>opoto^ compos(‘d of 

families of the same class as the 7-//’omu^oW, but basing 
had no ])art in the govcniiiient during tlie latter’s rule. 
Lut, though noAV adimttcil to j»ower through the burgher 
reaction, as a concession to democratic ideas, and lo 
cause a sj)lit among the greater peoide, they enjoyed very 
limited j>ri\ileges.^ 

in J387 fresh quarrels with Florence on the subject of 
Montepulciano led to an oiien w^ar, that was further aggra- 
vate by the interfercmjc in Tuscan aflairs of the ambitious 
duke of Milan, Gian Galoazzo Visconti. AVith Lhii tlie 
Sienese concluded an alliance in 1389 ami ten years later 
, accepted his suzerainty and resigned the liberties of their 
state. But in 1402 the death of Gian Galcazzo lightened 
their yoke. In that year the first jdot against the Vis- i 
contian rule, hatched by the twelve and the SaJimbeni and j 
fomented by the h’Joren tines, was violently repressed, and 
caused the twelve to be again driven from office ; Imt in 

' Tljo followjijf? arc the ordhu or monti that huhl power in Siena 
or any considcrahlc time — ffentihumin'i, from the orij'in of the re- 
puhlic ; from about 1285 ; dod^ci, from 1855 ; riformatorifLTOiw j 
; poiHilOi Iroin 1385 . • ] 
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the following year a special haViM, created in consequence 
of that riot, annulled the ducal suzerainty and restored the 
liberties of Riena. During the interval the supreme magis- 
tracy had assumed a more popular form. By the partial 
readniission of the Tiformabni and exclusion of the 
twelve, the permanent baDa was now composed of nine 
•|)riors (three of the nine, three ol the ]H‘ople, and three of 
the riformatori) and of a capiain ot tlic peophi to be 
chosen from each of the thrtc monti in tuin. On lltli 
April peace was made Avitli the Flon'iitmes and Siena en- 
joyed several years of tranquil prosjicrity. 

But the great Western selii.sni then agitating the Chris- 
tian world again brought dihtuiliauce to Siena. In con- 
sequence of the decisions of the council of Pi'-a, Florence 
and Riena had declared against Gregc-ry XI 1. (1101)); 
Ladislaus of Na]»les, therefore, as a siqqiorter of the pope, 
seized the opportunity to make inclusions on Ricjii'se tt rri- 
torj'', laying it Avaste ami threatening the cny. Tlic, Rienese 
maintained a A’igorous resist anco till tlu* death of this 
inonareli in 1114 fieed them from his attacks. In 1131 
a fresh Avar Avith Florence brokii out, eaiisul by the latt('r’s 
attenqit u]ion Lucca, aud coiiliuued in coiisecjuencti of the 
Florentines’ allianec A\ith Veniee and Vo]^o Eugiuuus IV., 
and that of the Rieni'se with the duke of Milan ami Sigis- 
iiiuml, king of t]it‘ IJomaus. This monarch lialtcd at Riena 
on his way to Tiome to be croAvned, and rect‘i\c<l a most 
princely A\clcomc. In 1 133 the op])osing leagues signed a 
treaty of peace, and, ulthougli it avos disa»lvuntagtuus to 
the Sienese and teiu}»tations to break it A\ere frequently 
urgexl upon them, iliey friithliilly adhered to its terms. 
During this jieriod of compareti\e tram jiiillity Siena wfw 
honoured by llie \ isit of roi»e Eugeniiis IV. (1443) and liy 
that of the enqionir Frederiik 111,, Avho came there to re- 
ceive his bride, Eleanor of Poi tugal, from the hands of 
Bishop yEueas Syh ins Piccohauini, his seeretary and his- 
torian (1152). This meeting is reeordisl by the, memorial 
column still to ]te lusni < >111 side tlm Caiuollia gate. Jn 
1453 hostilities niiainst Flortuee wire aeaiii n'snimsi, on 
account of the iiiv.isioe ^ and lavage© of Sieiiese tciTJtt*rA 
cormnitUMl by Florentine troops in their conflicts AMti* 
Aithonso of Naples, who since 1447 had made Tuscan} 
Ins battlo-giouml. J’eacc Avas 0111*0 more jnitehed up \' ilfi 
Florence in 1154. Siena Avas next at. w-ar for sev» lal 
years AAith Aid o brand i no Uisini, count of Fitigliano, and 
Avitli Jac(*j>o rieeiiiiiii, and suffered many disasters from 
the treacln ry of ils generals, Abmit the same lime the 
republic Avas ex]»oseil to still gra\ei danger b\ the con- 
spiracy of some of ils ]i*ading citizens to sei/o tlu* ii.in> of 
]»oAver and jil.ico llu* (*if y under tlie suzerainty (»f Alidionso, 
as it had onetj bet‘n under that of the duke of Milan. 
Piut the }»lot (*ame to liglit; its chief ringh'aders Avere 
beheaded, and many others sent into exile (ir»dj; and 
the death of Aljilioiiso at last ended all dnim^er fiom th.U 
source. ])nring those critical times the go’»einment of 
the state was strengtliened l>y a iiew^ executive mauL^lracy 
called the battaj wdiicli from 1 155 began lo act jiuh-pi'ud- 
cnlly of the priors or con.dstory. Fntil 1h(*n it liad 1 •'••n 
merely a iirovisional committee amu'xed to the latter. Bet 
henceforward tlie Intha liad sujin im* jurisdn liun in .d; 
affairs of the state, although always, down to the fall of 
tlie republic, iioiidnally preserving the characU r of a. iiiairis- 
tracy extraordinary. The elect ion of J*5ieas Sylvius Pic- 
colomini to the papal chair in 1458 cause<l the nlmo.st joy 
lo tlie )Siencsc; and in conqiJiment to tluir ilJnsfrious 
felloAV-citizeii they granted the n'qnest of liic m)]*Ies and 
readmitted them to a share in flie govermnent. But this 
conccs.sioii, grudgingly inadi*, only remained in force for a 
few years, and on tlie ileaLh of the ])ope (14(1 1) was re- 
Auiked altogetlicr, save in the case of mcmbeis of the 
Piucolomiiii house, avIio wti’c decreed to be jm / zu/avi and 
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were allowed to retain all their privileges. Meanwhile 
fresh discords were l^rewing among the plebeians at the 
head of affairs. 

TJie conspiracy of the Pazzi in 1478 led to a war in 
wliifli hMorcuce and Milan wore opposed to the ]»o 2 je and 
the king ol Naples, and which was jmt an end to by the 
jxjiii e ol March 1480. Tlion‘iq>()n Aljdioiiso, duke 
of (\‘dal)ria, wlio was fighting in Tuscany on the side of 
his fatlior Perdinand, came to an agreement w'itb Siena 
and, in the same -way as his grandfather Alphonso, tried 
to obtain the lordshii) of tlie city and the rcciall of tlio 
exiliMi rebels of 1450. The wocew/// (to whose order most 
of the rebels belonged) favoured his j)rctcnsions, but the 
riforniaturi were against him. .Many of the jK'Ojilc sidt‘d 
with the rose in revolt on :2:2d dune 14S0, and, 

aitlc<l by the duke's soldiery, rcoigaiiizccl the government 
to their own advantage. J)ividing the ]»owcr between 
their tw'o orders of the nine and tlie jieople, they ex<;ludcd 
the rifonnaiori and replaced tlimn by a new and hetero- 
geneous order st^^led tlio <*omposed of Jioldes, 

isxile.^ of 1 t50, and citizens of other orders who had never 
before been in olhco. I>ut tliis ^iolent and jierilous u]>^et 
i»f the intiirnal liberties of the rejmblie did not last long. 
A deen*e issued by tlie Nea])olitan king (1482) depriving 
tJie Sienese of certain terrilorics in iavonr of Plorenee 
Ciiitirely alienated their atl\;ctions from that nionar(‘h. 
M(‘anwhile the of the nine, the chief ])romot(‘rs of 

the revolution of 1480, WTre exposed to the growing hatred 
and envy of tlieir former allies, tlie monie dd >^oy>oA>, who, 
conscious of I heir sujierior strength and niimliers, now 
sought to crush the nooesrhi and rise to ])ower in their 
stead. This change of affairs W’as aceoinj dished by a 
scries of riots betwiicri 7th June 1482 and 20th February 
148, 'b The monte dd j)opolo seized the lion’s share of the 
govenimeni ; the riforinAtUtrl wore rec^alled, the atfffmfofi 
aboli.slieil, and tlie novesdii condemned to ])cr]>etual bani.-h- 
nieiit from the govermnent and the city. l>ut “in ]>er- 
potuo” w^as ail emiity form of w'ords in those tuibiihnt 
Italian re]mblic*s. The ?io>r.scA/, being “fat burglna's” 
w’ith powerful connexions, abilities, and traditions, gamed 
increased strength and intlueiice in exile; and five year.s 
later, on 22d July 1487, they returned triumjhantly to 
Siena, dispersed the few adherents of the popolo W’ho 
offered resistance, iniirdercjd the ca 2 »tain of the jieojile, 
reorganized the state, and jilaced it under the jirotcctioii 
of the Virgin Alary. And, their owm ]»redominance being 
assured by their numerical strength and influence, they 
accorded ecjiial share's of power to the other wontL 

Among the returned exiles was l*andolfo retrucci, chief 
of the voveadd and soon to be at the head of the Govern- 
ment. During the domination of this man (wdio, like l^or- 
onzo de’ Aledici, was siirnamed “the Magnificent”) Biena 
enjoyed many years of sjdendour and ]»ros])erity. \Ve use 
the term “domination” ratlicr than “signory” inasmuch 
as, stricdly speaking, Petrucei was never lord of the state, 
and left its established form of government intact ; but he 
exercised desi^otic authoiity in virtue of his strength of 
character and the continued increase of his personal jiowcr. 
He based his foreign jiolicy on alliance with Florence and 
France, and directed the internal affairs of the state by 
means of the council {colUyio) of the haDa, which, although 
occasionally reorganized for the jiurtjose of conciliating 
rival factions, was always subject to his will. He like- 
wdse added to his power ])y assuming the captainship of 
the city guard (1495), and later by tlie purcha.se from 
the im 2 >overished commune of several outlying castles 
(1507). Nor did he shrink from deeds of bloodshed and 
revenge: the assassination of his father-in-law^, Niceolo 
lk)rghesi (1500), is an indelible blot upon his name. He 
successfully withstood all opposition within the state, 


until ho was at last worsted in his struggle with Cesare 
liorgia, who caused his expulsion from Siena in 1502. But 
through the friendly mediation of the Florentines and the 
French king ho was recalled from banishment on 29th 
Alarch 1503. He maintained his jiower until his death af 
the age of sixty on 2l8t May 1512, and w^as interred with 
princely ceremonials at the 2 >ublic (jxiJimse. The predomi- 
nance of his family in Siena did not last long after his 
dticcase. I'aiidolfo had not tlic qualities required to found 
a dynasty such as that of the Aledici. He lacked the lofty 
intellect of a Cosimo or a Lorenzo, and the atmosj^here 
of liberty -loving Biena with its ever -changing factions 
j was in no way suited to his ]>urpo.se. His eldest son, 
Borghesc Felrucci, was incapable, haughty, and excoed- 
j iiigly cormpt ; he only remained three years at the head 
of affairs and fled ignominioiisly in 1515. Through the 
favour of Leo X. lie W'^as succeeded by his cousin Kaffaello 
IMrucci, ])roviously governor of Bt Angelo and afterwards 
a cardinal. 

This IVtrucci w as a bitter enemy to I’andolfo’s children. 
He caused liorghese and a younger son named Fabio to be 
] proclaimed as rebels, wLilo a third son, Cardinal Alphonso, 
was strangled by order of Leo X. in 1518. He was a 
tyrannical ruler, and died suddenly ini 522. In the following 
^t^ar Cleiin'iit Vll. insisted on the recall of Fabio Vetrucci; 
but two }car.s later a fn‘.sh popular outbreak drove him 
fr<pm Siena for ever. Tins city then ])lac<'(l itself under 
the protection of the enqpcror Charles V., created a inagis- 
tracy of “ten consm’vators of the liberties of the state” 
(i)occniber 1521), united the different monti in one named 
the of the reigning nobh's,” and, rejoic'ing to be 

rid of the la.st of the IVtrucci, dated their jnibiic books, 
ah indaurafa hhertafe year J., XL, and so on. 

Tile so-called free government subji‘ct to the emjare 
lasted for twenty-seven years; and the desired protection 
of Bjiain weighi'd more and more heavily until it became 
a tyranny, na*. imperial legates and the (‘ajitains of the 
Spanish guaid in Siena crushed both Government and 
peojple by continual extortions and by undue interference 
witli the functions of the baDa, Charles Y. jpassed through 
Siena in J535, and, as in all the other eilios of enslaved 
Italy, was received wdth the greatest ] urn q) ; but he left 
neither jieace nor lil>erty liehind him. From 1527 to 1545 
the city w^as torn ]>y faction fights and violent revolts against 
the norefiddy and was the scene of frequent bloodshed. 
The Oalat w^as re('(»nstituted several times by the imperial 
agent.s, — in J530 by Don Lo] )oz di Soria and Aliihonso 
riccolomini, duke of Amalfi, in 1540 by Granvclla (or 
Granvelle), and in 1548 by l)on Diego di Alendoza; but 
government wm carried on as badly as before, and there 
was increased hatred of tlie Spanish rule. When in 1549 
Don Diego announced the em])CTor’s jnirtpose of erecting a 
fortress in Siena to keoj) tlm citizens in order, the general 
hatred found vent in indignant remonstrance. The his- 
torian Orlando AJalavolti and other special envoys were 
sent to the empeior in 1550 with a ] petition signed by 
more than a tliousand citizens i>raying him to sj^are them 
so terrible a danger ; but their mission failed : they re- 
turned unheard. AJeau while Don Diego had laid the 
foundation of the citadel and was carrying on the w^ork 
with activity. l'hereu 2 >on certain Sienese citizens in Rome,, 
headed by iEneas Piccolomini (a kinsman of Pius II.), 
entered into negotiations with the agents of the French 
king and, having wutli their liclp collected men and money, 
marched on Siena and forced tfieir way in by the new 
gate (now Porta Romana) on 20111 July 1552. The tqiwns- 
l)eo])le, encouraged and reinforced by this aid from without, 
at once rose in revolt, and, attacking the Spanish trooiis, 
disarmed them and drovd them to take refuge in the 
citadel (28th July). And finally by an agreement with 
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Cosimo de" Medici, duke of Florence, the Spaniards were 
sent away on the 5th August 1552 and the Sienese took 
possession of their fortress. 

The Government was now reconstituted under the pro- 
tection of the French agents ; the halia was abolished, its 
very name having been rendered odious by the tyranny 
of Spain, and was replaced by a similar magistracy styled 
cdpitciifii il^l popolo c Tepginiento, Siena exulted in her 
recovered freedom ; but her sunshine was soon clouded. 
First, the emperor’s wrath was stirred by the iiilluence of 
Franco in the counsels of the republic ; then Cosimo, who 
was no less jealous of the French, conceived the design of 
annexing Siena to his own dominions. Tlie first hostilities 
of the imperial forces in Val di CMana (1552-53) did 
little damage ; but when Cosimo took the field with an 
army commanded by the marquis of Marignano the ruin 
of Siena was at hand. On 26th Januai’y Marignano cap- 
tured the forts of Porta Camollia (which the whole popu- 
lation of Siena, including the women, had helped to con- 
struct) and invested the city. On 2d August of the same 
year, at Marciano in Val di Cliiana, he won a complete 
victory over the Sienese and h'rench troops under Pieio 
Strozzi, the Florentine exile and marslial of France. 
Meanwhile Siena was vigorously besieged, and its inhabit- 
ants, sacrificing everything for their beloved city, main- 
tained a most heroic defence. A glorious record of their 
sufferings is to be found in the Diary of Sozzini, the 
Sienese historian, and in the CammenfarLes of Blaise <lo 
Moriluc, the French representative in Siena. But in A}u*il 
1555 the town was reduced to extremity and was forcinl 
to capitulate to the emperor and llie duke. On 21bt 
April the Spanish troops eritert‘d the gates; thereupon 
many ])atriots abandoned the city and, taking refuge at 
Montalcino, maintained there a shadowy form of republic 
until 1559. 

(yosiino I. de’ Medici being granted the investiture of 
the Sienese state by the ])atcnt of Philip II. of Spain, 
dated 3d July 1557, took formal possession of the city 
on the 19th of the same month. A licntenant-general 
was api»ointed as representixtive of his authority; the 
council of the balla was reconstituted willi twenty members 
chosen by the dulce ; the consistory and the general council 
were left in existence but deprived of their political 
autonomy. Thus Siena wvas annexed to the Florentine 
state under the same ruler and became an integral j)art 
of the grand-duchy of I’uscany. Nevertheless it retiiined 
a separate administration for more than tw^o centuries, 
until the general reforms of the grand-duke Pietro Leo- 
poldo, the French domination, and finally the restoration 
swept away all differences between the Sienese and Floren- 
tine systems of government. In 1859 Siena was the first 
Tuscan city that voted for annexation to Piedmont and the 
monarchy of Victor Emmanuel 1 this di'cision (voted 26th 
June) being the initial stej) towards the unity of Italy, 

Literary History . — ^’he literary liistovy of Siena, while recording 
no gifts to the world equal to those bequeathed bv Florenct, and 
without the miwci and oiiginality by vvbieh the latter beeaino tbc 
eentraiof Italian culture, can inivertbeb'ss boast of some illustrious 
names. Of these a brief suiumary, beginning with the department 
of general literature and ])assing on to history and seienee, is .sub- 
joined. Many ol tlicm are also dealt with i" separate '‘ijdes, to 
•vhich the reader is leforred. 

As early as the IJJth century the vulgar tongue w^as already wtII 
established at Siena, being used in public do<‘umouts eoininereial 
records, and private correspondence. The poets nourishing at that 
period were Folcacehiero, Oocco Angiolieri — a humorist of a very 
nigh order — and Bindo Boriiehi, who belonged also to the fol- 
lowing, century. The chief glory of tlie 14th century was St 
Catherine Benincasa. The ywir of her death (1380) was that of 
the birth of St Bernardino Albizzcjschi, a popular preacher whose 
Anions in the vulgar tongue, arc models of style and diction. 
To the 15th century belongs iEneas Sylvius Piccolomini (Piu.s H.), 
humanist, historian, and polidbal writer. In the 16th century we 
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find another Piccolomini (Alexander), bishop of Patras, author of 
a curious dialogue, JJctla hdla Creauza dellc bomir . ; another bishop, 
Claudio Tolomei, diplomatist, poet, and phjlologi.sl, who lovived 
the use of ancient Latin metres ; and Luca C'oiitile, a writer of nar- 
ratives, plays, and ]»oeMis. Jhose Intiou had two rejnvsentative.s 
in this century,- Scipione Baigagli, a w liter of some merit, ami 
Pietro Fortini, whose piodiietioiis weie tiivial und indo ent. In 
the 17tli oentury we find Ludovico Si-rgardi (gumto .S<‘Ltauo), a 
Latinist aiul satirical wrjli*r of inu(.h talent and culture ; hut the 
most original and hiilliant figure in Sieiiew liteiature is tliat of 
Girolamo Gigli (lC()0-172ii), aiitlior of the (rnz'.ctfuin^ La. Sorellina 
di Don Pilonc, 11 I'ocahvlano CafrnnaDio, and the Dm no JCrclcsi- 
a.ttico. A.s humorist, scliolar, ami jdiilologi.st (Jigh w<»uld take a high 
jdace in the. liteiuturo of any laml. His resolup* op))ositioii to all 
hypoeris}^ — wdiethcr religious oi lit( lai v - exuo.scd hmi to mereilesh 
lierseciitioii from the .lesuits and the Ihdl.i Ciuseau Academy. 

In the domain ol history vve have first llicold Sienese cliiouicles, 
which down to tlie 14th ecntiiiy ait' so csnifused that it i.s almost 
impossible to disentangle truth fiom lietiou or even to decide the, 
personality of the vatious authors. Three Jlth-erntuiv chionieleH, 
attribulod to Aiidiea Dei, Agnolo <li I'liia, <Mlled 11 Grasso, and 
Ncri di Donati, aie jmhlishcd in Minatoii, \ol xv. Tt) tin* 16tli 
century l»elongs the chionule of Allegiitto Allegutli, also in 
Miiraloii (vol. xxiii.) ; and dining the same penod flrjniished Sigis- 
moiidoTizio (ajuicbt of Siena, though bmn :it Castiglione Aretino), 
whose voluminous histoiy wntien in Latin ami never }iniited 
(now among tlie MSS. of the Chigi Lihiaiy in Ibune'/, thougli de- 
void of literary merit, contains miieh valii.ible mateiial Tlie best 
Sienese histmians lulong to tin* 16th cdjtuiy Tliey aie Gilando 
MaLivolti (151 5-l.'j96), a man of noble biitli, the most linstwoi-thy 
of all ; Antonio iJellannaTi ; Ales.sandio So//nii di Giiolamo, the 
sympathetic antlior of the J>itnm ddl uHnnn tLano Sft*' and 
Giugurta Tommusi, of whose tcflio.is luitoiy ten hooks, tiown to 
1351, have lieen ])iiblis}ied, the lest being still in iiiami.‘*eii|»t 
Together with these liistoii.ins we must mention the leiiined 
scholars Celso Cittaihni (d 1027), 1 Ibeiio Ih n\ oglu'nti (d. 1733), 
tuie of Muiatoii’s eoirespoinleut.s, and Gio. Antonio Picei (d 1768), 
author ol histones of I’ainbdlo I’(tnu‘»*i and the bishojun* ol Siena. 
In tbc same categoiy may be ehiss<>d the lihum.m (' F ( '{njtellini 
td. 1872), autlior of .seveia) monogiaplis on tin* ongin ol Sana and 
the constitution of the lejuihlie, and Supiuiie lloiLdiesi ;d 1877), 
who has leit a jireeioiis stoio ot hisloiK.il, biogiajihieal, and hihho- 
grajdiieal studies and dca uim nts. 

In theology and plnlo.sophv the rno*^t distingnislieil nanu-.s are* 
Bernal dino Oehino and J^eho and Faiislo Soteini (16th lentuiv) 
in junsprudeiiee, three Soecini — Maiiano .benioi, Baitoloimneo, 
and Maiiaiio junior Gfith and 16th rditniies); and in ]>olituaI 
e( onoiny, Sallust lo Jhindini f 677-1 7n(0, niitlnn ofllie Ihstarso svlin 
Maremimt. In jdivsical science tlu name*- most woithv of im ntion 
are those of tlie botanist I’lei Antonio Mattmli (1.^01-1572 , ol 
Pirro Maria Gcibiielli (1643-1705), fouiuler ol lln'aiademv ol the 
Pin siocrities, and of the anatomist Paolo Mas* agin (d. 1825;. 

Art — The history of Sienesi* ail is a f.m .ind luminous record 
Lanzi luqquly designates Sieiiesc painting as ‘‘Jaeta senola lia lielo 
popolo” (“tlic blithe school ol a hlitlic ]>eo|ile ”). The .sjieeial 
ch.iractcristics of its masteis aie iieshne‘>.s «»1 (i»loni, vivacitv ol ex- 
pression, and di.stinct origiiialilv Tlie Sienese school ol painting 
owes its origin to the influtiiec of By/antine ail , hut it imjMoved 
that art, impicssed it with a .sjietial .stamp, and was foi long inde- 
pendent of all iithei influenees. CamscMnieiitlv Su nese art seemed 
almost stationary amid the geneial piogiesh and di'veUqinieiit ol 
the other Italian .schools, and puseived its niedi.eval ehaiaetci 
tlovvii to the end ot the 15lh cent my. 'When tin* rioivntine (iiot- 
tesques and their lew' follow* is were on the wane, this mvsih* 
Sieiie.se school still showed eonfinned ft'Uilit v ami imiuov* meiit 
At the *'lose ol the ITdii c<*ntui\ the iidlneiiee of the Fmbiian 
and — to a slightei degiee — ol the Floienline s*‘hools la gan to ]»ene- 
trate into Siena, followed a little later by that of tlie LomlKinl, ami 
the.se grafts gave fiesh vigour to the old st*>(k without <lestio\ing 
its sfieeial eliaraeteiLsties. Of this new pha.si* ot Sieiieso ait it ha*' 
been well said that Sodom a was its Li*onanlo, Bahla.ssaic Peni//i 
its Raphael, and Be**(‘afnmi its Mk helaiigelo. In every age 
Siena has pro* 1 need manv painteis of tlilli-ient ih‘gi*ees oi meiiL 
It is mi]>os.sible to mention all, .so w** will only cite the names of 
the more eelcbiated. In tlu* 13lh eeutmy we find (liinlo (<la Sieii.i), 
painter of the w'ell-known Mmlonna in tlu* (huieh of S. Donieiiien 
in Sieiiu. The 14tli eentury gives iis Ugolmo, who ]»ainte*l tie* 
Madonna del Taber imcoIo in <)r San j^IieheJe, Florence , Due* lo di 
nuoiiin.segna, whose «lii<*f work is the guat]nim*l of the Ingh altar 
of the cathedral at Siena; Pklro and Amhiogio Loi't‘n/etti, Simone 
di Martino (or JMemmil Lippo M<‘mmi, Andre.i di Vaniii (jiaiiiter 
and statesman), and Taddrodi Bartolo. In the. 1.5th ccntuiv we 
have Sano di Pietro, (Siovanni di Paolo, Stetano di (Lovaiini (II 
Sasaetla), and Matteo di Giovanni Bfiitoli, whose .several paint mgs 
of the MassacTC of tlie Ini)oeont.s show' a fine sentiment and much 
observation of reality. The 16ib century boasts the names of 
Guiiioccio Oossarelli, Giacomo Pacchiarotto, Girolamo del Pacehia, 
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Bttl<laK8arp IVrnzzi (1 481-1587), who was exrollont in many branehesr 
of art and <j«lebrated for his frusf'os and studies in jHjr- 

BrMJCtivi* and < liiaro.seuro; Giovanni Antonio Bam, otlierwi-so known 
as II Sodoni.i who, born at Vercolli in 1‘iedmoMt and 

trained at Milan in the school of Leonardo da Vinci, caino to Siena 
in 1504 and there produced his li nest works ; Doinenieo Beecafunii, 
otherwise known as Mudiarino (14^(5-1550), noted for the Wiehel- 
aiijjteles<me ddiiiig of his designs ; and Francesco VunnL 

Side by side with these painters inari'hcs a notable bainl of 
hculptiirs and arcliitceis, such as Ijoreii/o ^laitaiii, arclutect of the 
Orvicto cathedral (end of 18th conlury) ; C’aiaaiiio di Oicseenlino : 
Tino di (kiununo, sculi»tor of the inoniiincnt to Hciny VII. in tlie 
Caiiipo Santo oi Fisa; Agostino and Agnolo, ulio iii 1880 carvul 
the line tomb of Bishop Guid<i Tailati in the cathedral of Are/yo ; 
Lando di Fietro (Mth century), architect, cntiuste<l hy the Sienese 
eorniunnc with the pro]»oscd enlaTg<‘nienl <d tlie cathedral (1830); 
Giacomo della (Juercia, whoso lovely toiint.iin, the Fontc Gai.i, in 
the del Oamjio has been recent Iv rest oicd by the sculptor 

Sarrocebi ; Lorenzo di Fietro (il Vec< hictl.i), a jiupil of Della 
Quercia and an cx«‘(illent artist in niarldc ami biou/c , Fianccsco 
di Giorgio Martino (M80-1502), pointer, M-iilptor, military engineer, 
ami 'writer on art ; Giacomo Co/zatclli (ITdli centuiy) ; and Loreii/o 
Mariano, .siii named II Mai i ina (lOtli century). (C. FA.) 

SlEltAnZ, a town of Biissiaii I’oland, in the go\(‘m- 
ment of Kalisz (Knlisli), silunted on the Wavta, 127 miles 
soiitli-wost of Warsaw. It is <*no of tlui oldest towns of 
Poland, founded ])rior to the introduetioii of Christianity, 
and was funnerly know'n as Syra or Syraz. TJic annals 
mention it in I 181). S(*M‘ral tn'ims were held there during 
the 13th to Ihth centuries, and it was a wealthy towti 
until nearly destroyed by a fire in 1447. Tt is full of 
historical interest for tlie Poles. The old castle, whieli 
suffen'il imieli in the Swedish war, was destroyed by the 
Germans in ](SOO. TJion* are two el lurehes dating from 
the 12th and l ltli centuries. Sieradz, after liaving been 
the eliief town of a vo'ivoj.tm, Ji.is now no importance. 
Its ])opula.tion was 15,010 in I SSI. 

SIEllGA LEONE, a British colony on the West (Viast 
of Afriea, tlie capital of which, Ereclown, lies in 39' N. 
lat. and 13' 14' W. long. Jt consists of Sierra Leont* 
proper, part of the Cv)uia)i country to th<i east, Tasso Island, 
icc., in the Sierra Leone estuary, part of the Bullom 
country to the iiorih, the Los Islands to the north ol the 
Mellicoury (.Mella<*oree) river, the Banana Islaiids to the 
south of the mam settlement, Sherbro (Sheri »oro) Tslaiul 
and part ol tJie Sherbro country, the Turner iieniiisula, 
W. 'Fiudverri tei'ritoiy, ami generally all the seaboanl 
south to tile month of the Alanoli (Manna) river, which 
is now j-eeogiiized as the northern boundary of Lilieria. 
The Britisli territory and protectorate arc estimated to 
have an area of about 3000 .sijuare miles ; and, though it 
has not all been formally annexed, the w'holc coast region 
from the mouth of tlie Searcies in H** 5.")' N. lat. to that 
of the Maiioh in 6“ 55' may be considered as British, at 
least to the exclusion of any othi'r Euro]iean sovereignty. 

Sierra Leone jirojier is a peninsula about IS milfs Jong 
from north- w^est to southeast by about 12 broad. Tt lies 
betw'een the Sierra Leone estuary on the north and Yaw ry 
Bay on the south Leiigtli wi.se it is traversed liy a range of 
high hills attaining a height ol 3000 feet in the Sugar 
Loaf and nearly as much in Mount Horton farther south. 
From the mainland tlnj peninsula is ]iliysically se]>aratcd 
by the Jhiiwe or Bunco river (projieiiy estuary), which 
receives the Waterloo Creek and otlier small streams. 
Towards the cast and soutli-east the peninsula sinks to 
the level of the great alluvial zone wdiieh extends along 
the larger ]iortiou of tliis dihtriet of the Airicau coast. 
The liills seem to consist of some kind of igneous rock 
(popularly misnamed granite) and of beds of r(‘d sandstone, 
the disintegration of Avhicli has given a dark -coloured 
ferruginous soil of moderate fertility. The “lofty green 
trees ” w'hich clothed the “mountain” at the time of its 
discovery (Cadamosto) liave for the most part lieeii de- 
stroyed, though Sugar Loaf is still timbered to the top 
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and the peninsula is verdant with abundant vegetation. 
The Negroes give so little attention to agricuiture that 
the local jiroduce would not feed the poiiulatiou for three 



months. Among the jiroductions of the lam insula are 
<’ola nuts, ginger (in large (juari titles), inalagetta pep])er, 
castor- oil, maize, cassava, ground nuts, ami (in small 
(piaiitities) cotton. Native cotfee w^as iliscovered in Quiah 
in 179(5, and the gi owing of IJlieriau cotfee and cocoa has 
since been attem])tcd with souie success. 

The rainfall of Se‘rni Leone, arvoitlingto the Colonial Hospital 
ohM*! \ ations at Freetown, is from 150 to IfU) mehes per aunmn. 
Tlie thieo months ol .himiaiy, Fchnuivy, and Muich are jaactieally 
r.imless , the rains, eornmeueing iii April or Muy, reaeh thuir 
jiiaxmiiim in »liily, August, and Heptenibei, and rapidly diminish in 
OeloInT, XovTiJiher, and l)e<*ein)>ei. It HonietimcH rains tor tliirty 
houis on <'nd, but geiiei ally twelve hour.s ot rain aie followed by 
Iwenry-lbur, thirty, or more hours of clear and jilcasaiit weather. 
At the hairaeks (150 foot higlicr than th« hospital) theie are iibout 
iO inches more rain, aiul at Kissy, 8 mib's distant, some 18 or 29 
inehob loss. Tho annual temj)oiaturo iiuloors is from 78'" to 86“, 
The highest reading foi 1 S80 w as y5' and the lowest 69'' ‘38. J )uriug 
the drv season, wlien tho eliinato is very much like that ol tho 
West Intlios, there oeeur teiriblo tornadoos ami long periods of tho 
' haiiiwttaii, a north-east v\ind, dry and desiecatiiig, and carrying 
with it thoso cIoikIs of lino dust vvliich the sailors designate 
“ smokes.” The dangers of the eliinato have long boon exaggerated. 
Tin* low sw.unjiy regions aro hko thoso of other tropieal coniitricB,* 
and Freetown, being badly placed and carelessly kopl, is loo often 
a hotbc'd of malaria and fuvei j but the biglior districts are not 
tho “wliile inan’.s grave.” 

Aeeordiiig to the census of 1880, tho po] ulatiou of the colony vva» 
as follows : —iMniinsula of Sierra Leone with Briliah Quiah, 58,862 ; 
Isles do Ltm, 1371 ; oeeujiiera of factories on tho Sierra Ijeorie river 
paying rent to Govcrnnicnt, 52; isliiml of Tasso, 828 ; Piitisli 
Sheibro (inclnding Bonthe, Moeolo, Mokate, lluntch, Yoik Island,. 
Yelbaiia, A^'icloriu, Tasso, Bmidu, and Jamaica), 4333, — total 
60,446. But tho cmisiis ofliehils doom the actual population to 
1m* much greater, tliat of British Sherbro, for example, lieuij^ 
]>r(*fty eerbii Illy 8000 or 9000. Ethnogra]diicfilly Sierra Leone la 
almost ‘‘an epitome of Africa.” The fono>\ing aro the more im- 
portant races that can bo distinetly elassitied : — Mandiiigos, 1V;() ; 
Timnianebs, 7143; .Tololfs, 189; Baggas, 840; Mendis, 3088; 
Slierbrofi, 2882 ; Oalliiias, 697 ; Lirnbas, 493 ; Susns (Soosoos), 
1470 ; Fiihilhs, 225 ; Lokkos, 1454 ; SeiTakulia, 129 ; Bulloiiifi, 129 ; 
Krumcn, 610. The diroct descendants of the liberated slavnxs now 
Jiiunber 35,430. Tho Akns or jicoplc of Voriiba and the Ebocft 
from the eaistern banks of tho, Niger sj-o mosw easily distinguished. 
Thfe wliito residents luiinber only 1*63, almost entirely a lloating 




S I E — S I E 


45 


Host of tlie inl)al>itaJitB depend upon trado» and arc collected at 
the north cud of the peninaulu, in Fkeetown (y.v.) the noigh- 
bouring villager. Freetown has a good supply of pure water, and 
great improvements in sanitation have recently been elfected. 
Among the villages in the peninsula irmy bo incntioned Kissy 
(founded in 1817), the seat of two hospitals for male and female 
incurables, Gloster (1816), Bathurst (1818), Beo})old(1817),C]iarlotte 
(1818), Regent (1812), Leicester (1809). 

According to the census relurns of 1880, there were in Sierra 
Leone 18,6t)0 K])iseopalians, 17,098 Wesleyana and Methodists, 
11717 of Lady Huntingdon’s connexion, and a69 Roman (Jatholn-s. 
Since 1861-62 there has been an independent Kpiseopal Native 
Church ; but the Church Missionary Society, whieli in 1804 scut 
out the Jiist missionaries lo Sierra Looiie and has spent about 
€600,000 on the colony, still maintains certain educative agencies. 
Fourah Hay college, i»inlt by t,bc .so(iiety on the site rd’ (hmeral 
rurucr’s estate (1.^ inilef, cast of Freetown) and opened in 1828 with 
iix xmpils, one of whom was Bishop (VowUier, was atliliated in 1876 
to Durham university, and has a higli- class ciuriculuiu. Other 
institAitions are the grammar-sehool (1846), the Wesleyan high 
sdiool, and the Annie AValsli Memorial Female Institution. 

Tlio following llgures show the average value of the ]»niicipal 
expoils in reecnt years ; - 
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“With the exception of the ginger, most of tliesc products arc brouglit 
down the nveis from the inteiior, and the dt‘Vciopinciit of trade 
has been grievously bainpered by int<‘r-tiibal wars in non-British 
territory. A con.sidcrable falling otfis observable in those articles 
whicli require cultivation or labour, or are bulk}' in transit. Cola 
nuts have steadily iiicreasc'd in quantity, —tinit part of the Limba 
country where they are princi]>ally giown being in coinj>arati\c 
pcae.e. The sujiply of iuilia-rubber has dei reused, partly tin ougli 
do.struction of the trees, jiartly through war in the Yonniu country. 
Gum cojial is brought from tlie norlbern rivers The Mcndi 
country sends a good deal of rice, winch is also grown J ugely in 
Sherbro. 1’Jie total value of all tin* exports vas on an avcr.ig<* lor 
1877-81 jC{ 582,620, and for 1882-815 €418,148 The corresponding 
figures for the imports weie €124,447 and €429,2711. 

The most northerly territory belonging to the colony is the little 
grouj) of the Los Islands (Islas de los Idolos), about 80 miles north- 
iiortli-west of Freetown to the south of Sangareab Bay. Tamara or 
Futabar lo the west and Factory Island to llic cast “enclose, like an 
atoll, an inner basin, in the ccntic of which lies tin* Tiiucli smaller 
Grawlbid J.slaiuL” The highest point is a knoll sonic 460 lc(*t above 
sea-level in Tainam. All these islands are licldy idothed with 
palm trees and llowering uiidcrwooil. f’actoiy Island is occupied by 
a Frcncli trading .settlement. At one lime the islands were a gicat 
seat of the slave-trade and about 1812-13 were gariisoned by British 
troops for the suppression of the trallic. The climate was then 
found to be exceoaingly fatal. 

Tlie small island of Matakong, 25 miles south-east, is also British. 
On the mainland the watcrslied belwi'on the Great Siarcie.s and the 
Mcllieoury (Mellacoivc) has been adoyded as the boundary iK-twcen 
the French and English j)rotectorate.s or annexation -areas. The 
Great Searcies river (Rio dos Careeres) aiijiears to take its rise 
in the highlambs of the Futa-Jallon not far from the sources of 
the Senegal, but its upper ctmrse has not been eonijiletoly exydored. 
It is navigable for boats a long way inland, though the ase(*nt from 
the sea is interrupted by rapids u short distance above Kambia, 
an irnyiortant Mohammedan town. The Idttle Searcies has its 
headwatei-s to the north -cast of Falaba, a town of the Siilinia 
country, built in 1768 and visited by Lai ng (1822), AVinwood Rcade 
(1869), and Zweifcl and Moiistier (1879). 'Hic Hokelle or Mabilo 
river,pwhicli falls into the Sierra Ijconc estuary, is fonnod by the 
drainage of tbo Koi'aiiko country. On a creek wliich reach«‘s the 
estuary near the Hokelle mouth stands (at the head of navigation) 
the iinporhmt township of Fort Lokko, a mission station of the 
.Church Missionary Soeiety. The maritime eountry betwH'cn the 
Searcies and Sierra Leone is called North Biillom (i.c., low land) ; 
the tribe of the same name has been expelled fiom iniieh of its 
territory by the Siisus (wliose country is the unoxyilored tract to 
the south of 11“ N. lat.) and the Tirnraanehs (’riinnis). At the 
angle of Yawry Bay lies the mouth of the Ribbi or Kates river, 
and about 10 miles farther south is the common outflow of the 
Kamafanka and the Bompe. At the soutli j>idc of the bay tlie 
small cluster of riantain Lslands corresyioiids to the Banana J&laiids 
on the north off Gatie Shilling, which were ceded to the British in 
1819 and are notea for their healtBiness. Southward opens olho 
broad estuaiy of the Sherbro (Jpopularly river), which lies between 


the island of Sherbro, annexed iu 1862, and the territory of the 
same name. 1 he cst uary i c< ei ves the Bagi-u from the M anoh-Bagm 
country and the Jong nv'ei, whose hcadstreani, the Bampniina, 
rises far inland in the same eountry as the Itokelle and has a 
breadth of 200 feet at, Mavos-io. 1* roin the sea tlu* Jong is mivigablo 
for steamers to Matimghlmh (.»r M.ilubah) It is connected by tlio 
Little Bum Creek with the iiicjt Bum river, whicli passes through 
the Mcndi eountry and de-ecmls into the alluMal seaboard by 
rapids at Mota])|uiii. The Liiin joint's iisidf in a <*unous iietworK 
ot lagoons umi creeks sepai.ited Imm tlio o.-ean liy the long low 
tract of Turner's y)ciiiiisul.i. 'ihc iijiper Kittam .yoins it fiom the 
east, and hv another er<‘ek eommuiiKates with tlii or Caasi 

Lake. (20 miles long), which in iis turn li.is a euiineMon with the 
Gallinas river (7’ S lat ). On the nai row strip of himl between 
the Ocean and the lake lies Lavanna, an iinpiutuiit trailing y>ort, 
wheie a slioit lino of lailway ]l^^^ Ihm-u laid down. I'aialie] wi*-h 
tlic Gallinas flow’s the Moab oi Sulim. ih n\»r (tails at Whid/iro), 
at the mouth of wliidi is tlie town of Sulimati : .aiHl about 10 
miles farther east, is the Mamdi twer. TTve count lus inland be- 
tween tlie Munoh ami llie Sulimah are Glx'nimi oi Mu'-saquoi, Soro, 
.M’perri, Baiiic, Gowiab, kr. 

y//.^h)r?/.— Sierra J.eone (in tlie onginal Boituguese foun Sierra 
Leona) was kmwvn to its n:iTi\e inhal>itants as llDjnarong or the 
.Mountain, and roeeiviM the cm n-nt desigmitioii lioin the rortuguesc 
discoverer Bicdro ilc Cintia (14^12; on ae( ount ol tlie lion-like roaring 
of ihc thunder on its liill-tops An English loit was built on the 
Sierra Ijcone estuary towards the i lose of tlie 171h (cniury, but 
was soon afterwards abandoned ] n 1786 ] )r Snieathman piopo.sed 
liis .scheme for founding on the peninsula a udony ot liberated 
Aliiean slaves ; and in 1787 ('aiitain Thompson, hiving pui chased 
the terntorv from Naiinbami oi King 'fom of the Tiniinar)eh.s, 
commenced the settlement witli 400 Negioes and 60 , Fan opcaris. 
Owing mainly to the utter slnilh ssuessof the settleis and jurtly toa 
hostile altai'k by a body of n.itives, tliis fii.sl atti injit pioved a coiii- 
])letc iailure. In 1791 Faleonbndge collected the sm \ iv ing fugitives 
and l.iid out a iiew' scttlomeni MJiau\ille‘s Town); amt the pro- 
moters of the eutcr))nse- Granville Shai]>, William AN ilberfoice, 
William Lndlani, Sir Riidiard Carr fllyiin, t'vc , hitlierto known 
a.s the St Gcoige’s B.-iy Company obtained a charter im*orpo rat- 
ing them as the Sieiia Leone Company (31 Geo. HI. e, .66). In 
1792 (Jlaikhon introduced into tlu* loloii} 1200 Vt'groe.s fiom the, 
Bahamas and Nova Scotia. AlVclius the bot.'inist and Noid<*nskjold 
tho miner, ilogisl were kont out to exploie tlu* capabilities of the 
country ; but tho latter .soon altei dud at Boit Lokko (Port Logo). 
In 1794 Die settlement, wlinh hail been again traiislerrcd to 
Fieetown, was pliiiuleu*il by the Freiudi. An attenqit to found a 
similar colony on Buhima (month of the Rio Giamle) was a com* 
]»lete failure (Dal rym pie and Beaver), In 1800 the company was 
allowred to make laws not rejmgnaiit lo those ot ICnglaiid, but in 
1807 it was glad to transfer all its lights to the crown. Sydney 
Smiths jest that Sierra licone liad always two governors, one just 
arrived in tin* colony and tlie oilnr ju^l arrived in I'aiglund, is hut 
a slight exaggeration. Theie ws le eight changes hetweeii ISOS and 
1821, and as inaiiv hetween l8»i6 and I SSI. TTie names of Znehaiy 
Macaulay. Sii Charles Macarthv, Sir Stoplu n J. lldl, Sir Arthur 
Keiinedv, Sir Samuel Rowe, and A. E Havelock dcseiwc to he 
meiitioucd. In 182r) (h ue»:il TTn ner concluded a treaty ])lacing 
Turm’r’s jieiiinsula, &e., undci Biitish ])rote( tion , hut elleet was 
not giveai to it till 1881. In 1876 the moiitlis of the. Kates, 
Kuniarauka, Bomjve, and Coekhoio were annexed, and iu 1883 the 
seaboaid towaids the Liberian tionlier. Biitisli iiiflnenee has hecii 
peacefully advancing inland undir Sii Samuel itovve. In lxS66 
Siena Leone wa.s made Die seat ol governnuiit (4 the new general 
goveiiiniont of tlu* Biitish settlements on tlic We^t Coast ot Africa 
(comprising Siena Leone, (Jamhia, the (.iold C(^.l^t, .ind Lago.s, each 
of wdiich was lo have a legislaliv'e council) ; but in 187t Dc* Gold 
Coast and J<.igos were raised t») a scpaiate goveinment, and the 
Ganibm alone remains allaehed to Sieira Leone. 

U<*snl< .s the ulder wurks itf I ;ileniil)rnljr,* V\ iiih lUctloni (IhO.'O, Tfalkri 

(1847), Hhicw’c (isli), Toole (I.S.'*0) m-i ihe vanous woikx oi t'lurka 

(ShetrMe« <•! the ('ohnni hajie, iSiiH, \e ) 'itnl l>r Afiieaiins Jl. TlorUm 

OViitt A/rtcan Oi'ivtrn a inifl /'»*<•/. /i.s iSfls, Ac.), A JVIck/k-^, “ f'Ajiloi.iUjry 
Expedition to the Mende <?f)Uiitrv, ” in (hurth h-hU , 1S<*4 , A U C 

8idthor|w , //jst of Sn rra Ttnnc ^ 'I Tt ttiilhlli, “ Su-na , J’.isf, Piescnt, 

amlFutnic,' tn 7*w J!ny Co/. 7/<s^ , i'-sj.'*,’, miI \.ii : “UutjM'lit AiaieM'iuen 
nil di ' iMeii.a-T.eone-Kusio,” iii I'thrmoun s Atitt , InS’,. (H, A VV ) 

SIEVES, Emmanuel (174S-lS3r>), one of the 

chief political tliinkors and writers of tlio period of the 
Frmich II evolution and the first eiujiin*, was Lorn at 
Frdjus (A’^ar) on ild Alay 171-'^. He ami.s dcstimsl for the 
church, was educated Ly tlie Jc.'^uits liccanie a licentiate 
of the canon l.w, and, iiaving early di.stingiiislied liinivself 
by the astntene.sa and oiiginalit} of Ids ideas, was appointed 
vicar-general by the bislmp of Chartres. JIc shared tho 
political fervour of the part v of adviuu’c, and was fearlessly 
logical in working out the new and as yctindi'-tinct princi* 



S I G 


46 S I G- 

pies of reform. An excellent opportunity was provided for 
the inculcation of his views by the invitation which Necker 
addressed to all French writers to publish their opinions 
upon the mode of convening the fctates-general. Hieyes 
startled his countrynion by the issue of various pamplilets 
upon the political situation, and particularly by his dar- 
ing and original treatise upon the Third Estate, with its 
three famous divisions in (piestion and answer; — “1st, 
What is the Third Estate? — Everything. AVhat has it 
iiitherto been in the })olitical order ? — Nothing. What 
does it demand? — To bo<!omc something.” He aiTacktsl 
uiis])aringly the i)nvileged classes, and indetMl in this his 
most famous work he coustriictecl, single-handed and at 
once, a programme for the Jlexolution. The iuHuencc of 
the book and of its author soon became enormous, and in 
1789 the Ablm Sieyes was elected by the city of Paris as 
a re))reseutativc to the states-gencral, where lie was the 
first to pro]K)M‘ that the three estates should meet together 
in one assembly. On the n-jcction of his motitm he 
boldly suggested the fonuation of an “assembly of rf‘])re- 
sentatives of Frtince alr»‘ady verifie<l.” He was not, Jiow- 
ever, successful as a sp(‘jiLei, his style being obscure and 
his matter too comj)n‘sse<l tor oral ex])ression, — faults 
w'hich disap[)eared wluii h<* coinmittod his thoughts to 
writing. Vet he. was om* of the leaders of tlie asseiid)ly, 
and W'iis appointed a member of the committee tm the 
constitution. His published speech in oiijiosition to the 
power of absolute, veto by the king brought him still 
further int<' notice. But he ree.ogiiized his inaptitude for 
public speaking, and, although c\eu Mirabcnii declared 
that tile sdenee ot Su'ye*^ ^vas a jiuldK* calamity, lie stood 
aside while liis ow'n ideas were being developed amidst 
violence and riot both within and without tlie constituent 
and afterwards the ](‘gislati\e assembly. As excess fol- 
lowed nj»oii excess in the wild course of the llevolution 
Sieyes luul neither the courage nor the jiow^ca to quell the 
riot. In d,i.ngcr of bec'oming a susy>ect, and f(‘arful of his 
life, he emerged from obsdirity in November cm tlie 

occasion of the installation of Jleason in Notre l)amc. 
Before the national convention lie denied his faith, abjur- 
ing the tithi of priest, ]»r<»lessiiig that his only wor.shij> 
W'as that of libc’rly and fsjnality and liis only religion the 
love of humanity and country, and concluding by formally 
renouncing to tlic state the commuted pension which he 
enjoyed in lieu of his former beuelice. The overthrow of 
the .laciobius at last overcame his fi*.ars and in March 1795 
he is found publicly lauding the memory of tliose guillotined 
Girondists in wdmse defence he, two years before, had never 
once lifted his voice. 

In the same year (1795) tlie ox-abb6 was commissioned 
by the (V>nve,ntum to TJie 1 lague, where he successfully con- 
cliuhxi an oiTensive and defensive albance betw’een thfj 
United Provinces and France. Without »Sioyes no framing 
of a constitution could be attempted, and he was accord- 
ingly appointed member of a commission to draw u]» 
organic laws, tlie constitution of 1793 having been found 
unworkable. When the commission brought forwanl its 
report Sicyos did not dissent ; but he jiroposed to the Con- 
vention a separate scheme of his own, the specialty of w'hich 
\vas the provision for the appointment of a constitutional 
jury wliich slioiild be charged wdth the duty of revising all 
legislative decrees against which the challenge was brought 
that they were themselves at variance with the constitu- 
tion. His scheme xvas, how ever, rejected in favour of the 
new constitution, and from tliat moment he became its 
secret enemy. He w'as elected one of the first directoiy 
of five, but he declined the honour. In 1798 he was 
appointed the jilenipotentiary of Franco to Prussia, where 
he was received with great honour and where he speedily 
began to plot against the Government he represented. I 


Ho communicated his views to Napoleon, then in Egypt 
Meanwhile (1799) he was again elected to the directory, 
and, his plans being ripe, he accepted office. Then came 
the amp d'Hat of 18th Bniinaire (9th November 1799), 
in wdiich »Sioyes look so important a part, but in which 
he w’as umiuestionably overborne by the genius and 
a.udacity of Bonajiarto. The provisional consulate com- 
lioscd of Na])ole()u, Sieyes, ami Ducos lasted but a few 
wrecks. After a little Sieyes is a count of the empire and 
tlie ])ro 2 >rietor of (Jrosne (Seiiui-ot-Oise), w'hilo Napoleon 
is able to boast of liow ho has bribed the ex-abbe out of 
his constitutional views. Amid the political changes of 
France, Siejes on the second return of the Bourbons fled to 
Brussels ; but after tlie revolution of 1 830 he felt it safe 
to return to Paris, where lie died on 20tli June 183G. 

SIGALON, (1788-1837), Frtmch painter, born 

at Uzes (Gard) towards the close of 1788, was one of the 
few leaders of llm romantic movement who can‘d for treat- 
ment of form rather than of colour. Tlic son of a ])oor 
rural schoolmaster, ho had a terrilJe struggle before he 
was able even to nsach Paris and olitain admission to 
G 1 nu'in^s studio. But the learning offered there did not 
rcsj)ond to his special needs, and lie tried to train liimscif 
l)y solitary study of the Italian masters in the gallery of 
the Louvre. 1'Jie Vontig (V>urtesan (Louvre), which he 
t‘xhibiled in 1822, at once attracted attention and W'as 
bought for tlio Luxembourg. The painter, how'ever, re- 
garded it as but ail essay in jiractha* and sought to measure 
himself with a mightier motive ; tliis lie did in his Jjocusta 
(Nimes), 1824, and again in Athaliah's Massacre (Nantes), 
1 827. Both tlicso works show^ed incontestable jiowTr ; but 
the Vision of St .leromc (Louvre), w'hieli appeared at the 
salon of 1831, together with the ('’rucifixion (Issengeaux), 
was by far tlie most individual of all his achievements, 
and that %c;ir he* receivi'd the cross of tlie Legion of 
Honour. The terrors and fori*^ of Ids pencil were not, 
how’CMT, rendered attractive l>y any charm of colour; his 
iiaintings remained uiqmrchased, and Sigalon found him- 
self forced to get a humble Jiving at times by jiainting 
portraits, wdion Idiiers, then minister of the interior, re- 
call(;d liirn to Paris and entrusted him writh the task of 
cojiying the Sistine fresco of the Last Judgment for a hall 
in the l^ilacc of the Fine Arts. On the exhibition, in the 
Baths of Diocletian at Borne, of Sigalon’s gigantic task, 
in wdiich he had been aided by his jiupil Nuina Boiicoiran, 
the artist was visited in state by Gregory XVI. But 
Sigalon \vas not destined long to enjoy his tardy honours 
and the comparative ease procured by a small Government 
])ension; returning to Home to co^iy some jicndants in 
the Sistine, he dietl there of cholera on 9th August J 837. 

See Julius Meyer, (tCbrh. d. franzttsischrv. Kvnftf ; Villot, Cat. 
TahhaifXf Louvre ; C. Blaiie, Ilisioire drs J*cin(rt‘it, J^roh Fraiu^aise. 

SIGHTS. A sight for shooting may be defined as an 
apiiaratus for determining the point of impact of a pro- 
jectile, in })opuIar language, for “aiming” or “laying.” 
In its simjdest form it is scarcely recognizable as a sight. 
When an exjiert cricketer throws the ball straight to the 
w ieket the eye and the hand assume tliat relative poaition 
which cxiierionce has taught to be correct, and the eye may 
be saiil to lay the hand on the wicket by means of the in- 
tervening muscles, which therefore constitute the sight 
The next step tow^ards accuracy is seen in the ordinary 
shot-gun, w^here the eye is placed over and behind the 
centre of the breech, and sees that a bead jilaced above 
the centre of the muzzle is in a direct line with the desired 
point of impact. If w^e add a notch at the centre ^f the 
breech to fix the eye more accurately, we shall have the 
hind-sight, the lore-sight, and the object brought into line, 
when tlie gun is correctly laid 
This w'ould constitute a perf6ct direct mechanical sight 
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if we could assume (1) that the projectile was not subject 
to gravity; (2) that it had no tendency to deviate if 
passing through a calm atmosphere ; (3) that the object 
aimed at was stationary; (4) that the weapon (liscliJ‘rged 
was stationary ; (5) that the atmosphere w'as still. 

• (1) The first condition is never realized : the projectile 
begins to dr()i> towards Ujc earth tlic moment it leaves the 
gun, and therefore to make it strike at a given level 
its first direction must be above this level. Hence the 
himl-sight must be raised to make tlie necessary correc.tion, 
and tlie arighi between the axis of the piece and the straight 
line connecting the elevated hind-sight with the fore-sight 
and object is called the “angle of elevation.” Supposing the 
projectile to move hi vacuo and to drop simjjly mider tlui 
action of gravity, the* calculation of the amount of eleva- 
tion to be given for any range at any velocity vonhl be. 
easily made, but the ivsistaru'e of tlie air roiuhTs tlio 
problem an exceedingly complicated and diflicnlt one (see 
(luxNEKV), and only approximate solutions have as yid 
been discovered. sup j losing the hind-sight to be 

correctly elevated, it is evidently necessary to keep it ii])- 
right ; deviation to the riglit will cause the projectile to 
strike to the right of the olijoct and deviation to the left to 
strike to the lett of it. The amount of error is given by the 
equation 

d^r tan 0 tan f, 


wluro <7 — error in direction, r-' range, angle made by 
plane of ckoation with tlie p(*r[Kindicular, and c=- angle of 
elevation. The rifleman should study to keep the himb.siglil 
as upright as possible, and indeed little error is likely to 
occur with a good slK»t from this cause. But the case is 
very different with a gun mounted on an uneven or^mov- 
ing ])latf()rni, and many devices have been resorted to for 
automatically overcoming the d iflieulty. They all, however, 
belong to eitluT the spint-level or the ]»endulum type. 

(2) Secondl^v, the jirojcctile. deviates of its own accord 
from the vertical plane. If it is uiirifled, its imperfe(*tionh 
of manufacture cause errors which may be in any din'c- 
tion, and wfliicli, therefon', cannot be (Minipeiisated by an> 
method of sighting. Tf it is rifled, the spin given to it 
reijders these ini] >erf(‘ct ions of little consecjuence, but, on 
the other liand, confers a constant tendency to deviation. 
If %ve lay a gun on tlie face of a clock, and the rifling 
causes a point on the surface of the shot to turn in tin* 
same direction as the liaiids, the shot will (h’^^ate to the 
right, contrariwise to the left. The cause and extent of 
this motion have never )>een thoroughly worked out. It 
appears to arise from the circuriistaiicts tliat the axis round 
which the shot rotates ]K)inls alw'ays above the trajectory, 
since the principle of least resistance causes the direction 


of the axis to follow’ tardily the ever-changing curve; 
hence the pressurev-of the. air, wiiich of course acts in t*H* 
direction of the trajectory, is greater on the low'er than 
on the u}»]»cr surface, and the unequal friction tlieieby 
set up causes the shot, as it w’erc, to roll sideways; here 
also the principle of least resLstarieo turns the axis slightly 
out of the vertical plane of fire tow^ards the actual diro<‘- 
tioT^ of the ])rojeetilo. The path is doubly curved,- first, 
dowrnwards by gravity, secondly, sideways by the rotation ; 
the latter curve, seen in jilan, is iieariy a i)aral)()la. In 
order to correct this teudeiicy of rifled i>rojeetih*s to shoot 
round the corner, as it may be said, the hind-sight is in- 
clined at an angle writh the vertical, so that the more it is 
raised to gi\’e elevation the greater becomes the correc- 
tion, which assumes the form of a curve not very dis- 
similar to that due to rotation. The amount of error is 
practically determined on the firing ground, and the proper 
angle for the sight is given by the formula 

tan • 

# ^ sin e 


(3) Every one who shoots birds on the wing is acquainted 
with the difficulties ajipertaining to the non-fulfdment of 
the third condition. The expert game-shot aims ahead of 
the object more or less, according to his judgment of the 
relative velocities of llic proj(*ctih? and tlie target and of 
the distance of the latter. 1^’actiee makes this compara- 
tively easy at the short ranges of ordinary sj>ort ; but in 
the case of a heavy fort gun firing at a v'e.ssel under full 
steam 3000 yards off, it becoiia*.-, i‘\ident that considerable 
allow’aiice must be made. Viit flic mean horizontal velo- 
city of the shot over a 3000 >ards rangi* at 1000 foot- 
seconds, tlio time of flight will l>e 0 se<*on(ls ; if tin* ship is 
running past at the ratti of 20 foot seconds it will have 
traversed ItSQ feet during the shot s flight, and it will be 
necessary to direct tlie gun so nnicli ahead of the desired 
jioint of inqiaet. The angle of divergenee in tlie eat^e just 
given ift tan" 1*02 ; and, siip])osing the horizontal \eloeity 
of the i»rojectile to he cf»n.>lant throughout its flight, this 
angle w’onld be correct for a. slii]! running at a s])eed of 
20 foot-seconds wduitever the range. 

(4) Tile fourth condition is rarely met with exci'pl on 
board ship, and it is evident that it obeys the sanu*. law's 
and is subject to the same kind of corr(‘Ction as Ihi' ihiid. 
Tlie correcting angle, liowe\er, here given by tin; sliqi’s 
speed across the line of fire and the .starting velocity of 
the ])rojectilo. 

(5) TJic fifth source of error differs from the others in 
being \ariable and iiiiconirollalile. A gust of wind may 
spoil the best shot ; and, though it is ]>ossihle in practice to 
allow" for deviation due to a steady breeze, yet the force 
and even the diriM'tum of the moving air differ so fro 
quently at different parts of the lraji‘etoiy that it has 
hitln rto bc‘cn found iiiip(»ssil)l(5 to devise any satisfactory 
correction lieuuid that oblainahhi from knowledge of the 
]K)int of inqiact of a pieMoiis shot. The efleet of wind 
on ilireetioii may be calculated from the formula 


D- W/ -i" ^-090-'- loK-! 11 ] 

^ 2\[J I 1)00 U' J 


w'liere 1 ) — <leflt‘\ioii in feet, W = velocity of wind in feet 
])cr second, f - time of fliijrht in sc'conds, </>-- angle betwiM-n 
ilireciKui of wind and line of fire, A —area of longitudinal 
section of shot in square feet, weight oi shot in pounds, 
//--force of gravity. This formula assmnes that tlie wind 
steadily carries the shot sideways Avitliont changing the 
parallelism of its axis, an assumption not greatly in lUTor 
with lR\'uy ])rojectiles having the. cent re of giMMty nearly 
coincident with the centre of figure. I'lie effect of wind 
on range may lie arrived at by atlding or subtracting tlio 
velocity of the air, re.solved in the dirivliuii of the object, 
to or from tlie horizontal velocity of the ]irojectile and 
caleiilatiiig by the tahle.s (see (Iunnmiv) the loss or gain 
due to the increased or diminished resislanco. 


Tlic .irroiii pa living flingianjs (figs. 1, 2) rrp]es<‘iit what :ne callfd 
“.s]ieed-Mghts ” in the navy, as iqjplird to a 4-incli brercli- 

loHifmg'gun. Tlie gun is slmwnVlcvatefl at 8" foi a langc of ‘UJOO 
yards. Tin* hind or “t.mgoiit” siglil is sloped sidi-win s at an aiiglo 
of J 30' to collect the conslaiil teiidi'iiiy of flic piojcditc lodc\iate 
to tlie light. Tlie siglil is lai-scd in tlic socket till tlic low« st visible 
gr.ninatioii on tlic bar leads the itiiuircd range on tin i.nc lowaids 
tin* hreccli and the cdci.ition in digrfes on tbc face towards tlie 
nci/zlc A erosshc.id carries a leaf, wliicli is tiav« isc«l to tlic right 
oi left hya douhle-tln called screw; this leaf is piovidid amIIi a lino 
wire .strung lionVomally beiwcrMi two inniglils ; iicncc tins loiiii of 
siglit is sometime.^ known as the H sight. The ciosslicad is gra- 
duated w’lth two scales, one on Ibe inn^/lc-face leading minutes of 
deflexion forgiving any desired coneition foi wind or uneven pint- 
form, the otlier on the breech-face for allowing for the sjiecd of tliii 
enemy m knots ai ross the line of lire. Tlie fore sight i.s fixed in 
the gun, and cannot he raised or lowered. It has a erosshcad 
provided with a traversing leaf, which carries a round bead on a thin 
support. The crossliead is graduated to allow for tlio speed of the 
tiring vessel across the line of fire. In practice, the gunner makes 
all these adjustments as nearly as he can jutlge, then takes up his 
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position about 4 feet behind the breech of the gun, holding the 
liriiig lanyard tiiut ; when the object and the bead of tlio for e-sig)it 
.ippcjai* to be on the centre of the wire across the H of the hiiid- 
higlif ho lin*s. 

The forms of sights preferred l>y experts for accurate 
lajiiig are extremely varied, and nothing but jiractico can 
(hiterinine the most suitaVde to iiidiviiliuil eyesight. \Mtcrc 
the eye can be brought close to tlie himbsiglit, one of iht‘ 
best systems is that adopted for llritisli field-guiui, where 
a fine peep-hole ecinstitutes the liincl siglit, and the fore- 
sight consists of diagonal cross-wires; the first rapid or 
rough a<ljiistment 
of the gun is nuido 
witli the aid of a V- 
sliajred not<‘li on the 
liind- siglit and an 
acorn point on the 
foro-siglit. Some 
]rrefer j>ointers lor 
1 1 le f v)r(‘-M ig] 1 1 , 0 i tl I er 
0-‘^ha})ed, so that 
the object appears 
bctwi^en llie <‘nsj>s 
of tliu O -til is ]s 
the French method 
— or ])laced diagon- 
ally like, cross-wires 
with the intersec- 
tion removed. Sil- 
vered verti(‘al lines 
are jirefiu-red by 
many good shots. 

If the gun is mount- 
ed in a fixed posi- 
tion, say on a siege 
platform, aiul, if the 
relative positions 
of the target and 2. 

some other object Hiined-sights med in the Biitish navy. 

arc known, it may be found convenient to lay the gun on 
the target by directing the sights at the other obje<-t. 
This is i>rincij»ally done in the case of howiUors dro]»ping 
shells at high elevation into a work. They fire over a i»ro- 
tectiiig bank and are laid by reversed sights from the 
muzzle backwards at a steejile, a pole, or other convenient 
object. 

To secure greater accuracy than can be attained liy the 
eye, telescopes are resorted to. It is obviously easy to 
apply to a matcli rifle a telescope with sufficient strength 
to resist the jar of firing, and to provide it 'with the neces- 
sary fittings for elevation, deflexion, etc. ; but wutli ordnance 
the shock i.s much greater, and the telescojie has to bo 
removed before firing. Tliis renders it difficult to secure 
a truly accurate attachment; but })roba])ly the immediate 
future wdll witness a suffieiently satisfactory solution of 
the problem as regards guns on firm platforms. Efforts 
have liocTi made from time to time to overcome the 
necessity for cxlremo accuracy duo to the sliort bearing of 
the telescope by bringing the fore-sight into jday ; this 
can be clone either by great jiow'crs of adjustment of focus, 
so as to view first the fore-sight and then the target, or 
by adding a half-object lens, and so getting simultaneous 
images of fore-sight and target. 

The ap]>licatiori of electricity to the laying and firing 
of heavy guns has caused a remarkable development of 
the systems of sighting introduced recently into the forts 
whicli protect the shores of the United Kingdom. 8up- 
j>o.se a battery of guns to command a channel, and that 
it is de.sired to concentrate their fire on a hostile vessel 
endeavouring to run past. Each detac*hnient lays its gun 
both for ftleva.tion and direction in accordance with the ' 


figures which appear on a dial in the emplaeement. Each 
dial is worked by electricity from an observing station 
away from the smoke and noise of the fort ; as the hostile 
vessel approaches the observing officer follow's its course 
on a chart. The observing station is placed at a consider- ♦ 
able height above the 'water-line, so that a vertical basw 
of calculation is obtained, iicnce tlio angle of depression 
given by tlie telescope when [lointing at the object indicates 
the range, and the direction of the tcloscopo indicates the 
lino of fire ; thc.so indications are automatically corrected 
for the positions of the guns. In jiracticc the officer follows 
the ship’s course, signals to the battery the line and distance 
of a point a little ahoatl of the vessel, and receives a signal 
from the battery tlial the guns are laid ami ready. Ho 
then fires elect rieally as the .shi}> is coming into the ex- 
pected position. (e. m.) 

SiOTSMlTND (LSnS-l loT), German emjieror, was born 
on 14th February liUiS. After tlie death of liis father, 
the emi>eror (fiiarles IV., he receiveil the murgraviate of 
Ilrandenlmrg ; ami liis betrothal with Marj^, the daughter 
and heiress of Louis ot J'oland ami Ilungaiy, gave liim a 
right to look forward to tlie succession in those two coun- 
tries. ]>ut in when Ijoui.s died, the roh‘s chose 

lledwig, Mary’s sister, as thi‘ir queen ; and Higismund 
'was unable to marry Mary ami to secure the crown of 
Hungary until 13S7, as her lights liad beim seized by 
(’liarles of Durazzo, and after liis death she had been 
made prisoner by the ban of (Voatia. Sigismund was 
soon involved in awarwilli the Turks, and in order to 
obtain the means of carrying on the struggle ho gave 
JJrandenburg in ]>lcdg(^ to Ids cousin Johst of Moravia. 
Defeated at Niccqiolis in 131)0, Sigismund fUd to (Treeee; 
and in his ahsenee his wife died. Wlieu lie returned to 
Hungary tlie jieople rose again.st him, made 1dm prisoner, 
and gave the crowui to Ladislans of Xa)4es. Sigismund 
escaped, and having sedd the Alt murk, which ho had in- 
lu*rited from his broth ei* Jolin, lie w'as able to collect an 
army and to crush the Hungarian rebellion. ^Meanwhile 
Ids brother Weiiceslans, king of the lUuiians, had been 
deposed, and I{u]iert of the ralalinate. '\mis chosen as hi.s 
successor. In 1410 ilupert died, and Sigismund and Jobst 
of Moravia Avere both elected to the eu>w’n. Jobst d’usl in 
the following year, and then Sigismund w'as universally 
recognized as king. One ot tin* chief events of his reign 
was the assembling of tluj council of Constance, w'hich met 
for the pur])ORe of bringing the great schism in the church 
to an end. Sigismund marred Ids services in connexion 
with the council liy nsseiiting to the burning of John Hus, 
to whom he had granted a safe conduct. For this treachery 
he had to jiay a heavy jienalty, for it led indirectly to the 
Husite War, winch raged for about sixteen years. In 1435 
jieace %vas restonul, and Sigismund obtained possession of 
IJoheiriia. In 1415 he gave Drandenbiirg, Avhich had been 
restored to liini after Jobst’a death, in fief to Frederick, 
burgrave of Nuremberg ; and in 1423, in reward for ser- 
vices rendered in the Husite War, Frederick, margrave of 
.Meissen, received the duchy of Saxony with the electoral 
dignity. Sigismund 'w^as crowned emjicror in 1433, having 
obtained the Italian crown tw^o years before. He died' at 
Znaiin in Moravia on 9th December 1437. He possessed 
considerable intellectual ability, but he never did full 
justice to his powers, — being recklessly extravagant and • 
of a wayward and impulsive temper. 

See Aschbach, (reschicht^* Kaiftcr Sigismvnd'a (18»«-4r») ; Sohrollcr, 

Die Wahl ^iiyimnund's ziim rdmtscheri, Kbvifj (1875) ; Bczold, Konig 
iHigmiind tind die Dniehskriege gegev die Jlmiteii (1872-77); Kcrler, 

Deaf ache JleichsUigaaJIcteti unter Kaiser Siginmul (1878). 

SIGISMUND, the name of three kings of J’oland. *Seo 
Poland, vol. xix. pp. 290-291 and 294. 

STpMARINGEN, the seajof government of the Prussian 
administrative division of the saxife name, is a small town 
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on the Danube with (1880) 4154 inhabitants. The divi- 
sion of Sigmaringen is composed of the two formerly 
sovereign principalities of HohcnzollernTSigmaringen and 
Hohcnzollern-Hechingcn (see TTohenzou.ern, voL xii. 
p. 52) and has an area of 440 square miles, with a pojmla- 
•tion in 1880 of 67,024. The Sigmaringen jmrt of the 
Hohonzolleni lands was the larger of the two (297 square 
miles) and lay mainly to the south of Hecliingen, though 
the district of liaigcrloch on the Neckur also belonged to 
it. The name of Ifohenzollern is used much more fre- 
quently than the official Signiainngcu to designate the 
combined ) jrincipn 1 i t ics. 

SKINAI.S, Nwal. a pj-stom of naval signals com- 
prises ditierciit methods of <*oiiveyjng orders or information 
to or from a shi}) in siglit ami within hearing, but at a 
distance too great to j>crmit of hailing,- in other w’ords, 
beyond the reach of the voice, even when ai<lcd by the 
speakiug-tnnn]»e-t. Signals are di\ ided into classes accord- 
ing to the iiislniineiits with which and the circumstances 
under wliieh tht'y are made. There are sight and sound 
signals; Hag, semaphore, fixed lantern, flasliing, firewxnk, 
horn or steam- whistle, and gun signals ; day, night, fog, 
and distant signids. llesides these, there are other divi- 
sions, sucJi as general, vocabulary, evolutionary, A’C., whicli 
depc'nd u})Oii technical considerations and are matters of 
arrangement. 

The nec(\ssity of some plan of rapidly conveying orders or 
intelligeiiee to a distance was early recognized. Pol} Inns de- 
scrilies two im‘tliods, one [n’opo^ed by ylCneas Tacticus more 
than three centuries befoic (Hirist, and one perfected by 
himself, whicli, as any word could be s])eJled by it, antici- 
pated the umlerlyi ng principle of recent systems. The 
signal codes of the aneieiils aie bi'lieved to have been elabo- 
rate. (lemn-ally some kind of flag was used. Shields w’^ero 
also displaced in a ]»re(*o]icerted manner, and some have 
imagined that tlui rt'flei'ted rays of the sun were flashed 
from them as A\ith the modern heliograph (see IIklio- 
GK vpiiy). ]n tli(i Middle Ages flags, banner.s, ami lanterns 
Were used to distinguisii ]>artieular sipiadrons, and as marks 
of rank, as they are at ]>iesenl, also to call officers 1o the 
admiral, and to report sighting the eiiem^'aiul getting into 
danger. The invention of camion made an inqiortant 
addition to the means of signalling. In the instructions 
issued by Don Martin de Padilla in 1597 the use of guns, 
lights, and fires is mentioned. The introduction of the 
aquare rig permitted a further addition, that of letting fall 
a sail a certain nnmbiir of times. IJeforo the middle of 
the 17th century only a few stated orders and reports could 
be made known by signalling. Flags were used by day, 
and lights, occfi.sionally with guns, at night. The significa- 
tion then, and for a long time iifler, depended ui>oii the 
position in whiiOi the light or flag was displayed. Orders, 
indeed, were as often as possible communicated by hailing 
or even by means of boats. As the size of ships increased 
the inconvenience of both jflans became intolerable. Some 
attribute the first attempt at a regular code to Admiral 
Penn, but the credit of it is usually given to James II. 
when duke of York, Notwithstanding the attention paid 
to tlic subjer’t by Paul Hoste and others, signals continued 
strangely imperb'ct till late in the 18th century. Tow arils 
1780 Admiral Kempenfelt devised a plan of flag-signalling 
which W’as the ]>areiit of that now^ in use. Instead of in- 
dicating differences of meaning })y varying the position of 
a solitary flag, he combined distinct flags in pairs. About 
the beginning of tlie 19th century Sir Homo Popham im- 
proved a method of c(»n\t)ing messages l>y flags jiroposed 
by Mr Hall Gower, and greatly increased a sliip^s j>ower 
of communi(!atiiig with others. The number of night and 
fog signals that could be shoyu was still very restricted. 
Ill 1867 ail innovation oi prodigious importance was made 
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by the adoption in the British navy of Captain Philip 
Colomb’s flashing s}\stem, on which lie had been at work 
since 1858. This is in general use in all fleets, though, 
oddly enough, on its first trial at sea it was eondemned. 
It is not too much to tay tliat the Colomb system lias 
made it possible to handle, with conlidence and safety, in 
darkness and fog, s(juadroiis composed of the gigantic 
armour-clads ol the day. Its adoption bus not only con- 
tributed very materially to the increased eflieieiicy of the 
British fleets but also immensely reducid the risk Of acci- 
dents; and the saving to the ta\-]»ayer since its introduc- 
tion may probably be estimated in liundreds ot tliousands 
of pounds. 

In the British navy, whicli is copied by most (^tluTs, sight- 
signals are made with flags, the sema)>hore, “fladus," liAed 
lanterns, and occasionally with ilrewinks, and ior “dis- 
tant** signals with flags, }»alls, and penrlants disjilajed 
on account of sliapo but not of fi»loiir. fSouiul-si^iials are 
made with liorns, sb'am-wliistles, and gnus. There are 
two sets of flags, — one of tim numbered from 1 to 10, and 
another of twenty -one called after li'tters of the alphabet. 
There arc also pendants and a few s]»ecial flags. The 
numbered flags arc used with the general signal bex^k, 
a kind of dictionary in which fignn’s stand o])pi).site 
j sentences com eying orders or announ<‘*‘meuts. ()p]»osito 
I 123 might sbind “hoist in all boats,’’ which would mean 
1 that, when tlie flag called 1 *was hoisted with 2 benealh it 
and 3 beneath 2, the sliip or slops addressed— iudn-ated 
by a S])ceial flag or by ]Kmdants — were ordiTcd to hoist 
all boats in. The lcttert‘d flags are used with tlie Aoca- 
bulary signal book, in A\hieh oj»posite colleclions of letters 
j are put single w’ords or small gnnijKS of wortls. Thus, if 
AJU 1 were op]>osi1e the woid “ admiral ’* and STD opix)silo 
“ivill sail at noon,’* when the first three Hags wtih* jiojsted 
the signalman on bf>ai-il each sliij) uddri*ssed would note 
them dowm with their sigiiilieat ion. When all luhlressed 
had ackmnvledged the first “hoist'* tlie flags would bo 
hauled down and STO w'onid be Jioisted, to be acknow- 
ledged and noted in like inaniuT. The admiral would 
thus ha\e made known his intention of sailing at a given 
hour. From this it will «j»]>ear that the gimernl code is 
used for wouls of command and the vocabulary for Jong 
cominnnieations. Tiie night signal book contains a 
limited number of definite orders and announceincnts 
made knowm by exhiluting lanterns, ne\er nioie than four, 
arranged vertically, liorizontally, or in a Mjuaiv. For a 
few signals some kind of firework is di.s]ila\Ml. Fog- 
i signals arc made by tiring dillerent nnnibeis of guns at 
[ fixed intervals. Owning to tlie. shovness of iiag siyiialling, 
it is now, especially for the \orabnlary and at modt'rate 
distances, laigely sujrersecled by tlie semaphore, an upright 
]>(Kst with two arms moving in a vertical plane. The 
(•hanged }»()sitions of the arms indjcattj letter'i and each 
word is.sjK'lled. Before the ado]»tion of (’aptain t ’(-hanb’s 
system, at night and in fogs only a lew' announeemonts 
could be made by signal, and sending mes.sagf.^ was iin- 
I know'n. r»y a seiies ot symbols iorined of (l<»ls and sh<»rt 
lines, like those of tlie Moisc aljihabel, he rcjucseits 
figures, letters, and s[>ecial words. Tims . means .*>, and 

7. Tlie system can l»e employd in daylight, at night, 

and in fogs. In dayliglit Jong and slmit w.ncs ol a flag 
on a stair re[)roducc the fi.*shes ; in fogs Jong and sliort 
blasts on a fog-horn or steam wJiistlc ; aii<l at night the 
alternate exjiosnrc and eoiujealment of the light ot a lamp. 
Every order in tlie gencTat signal bonk and e\«'ry word in 
the vocabulary — by spelJnig, indeixl, e\ery word in the 
language — may be commnnieuted by tJiis system. ] )istant 
signals, now rarely used, are made by lioisting flags of 
difl'ercnt shajies at distances at which colours become 
invisible. The Anny and Navy Sit/naJ Jioa/c contains the 

X.\|[. --^7 
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code for communications bet^veen a ship and its boats or 
luilitary stations on shore ; the ItUernaiioruil^ with special 
Hags, is for communicating with mercliant vessels. In the 
British navy there is a corps of signalmen rising in grade 
from boys to chief i>ett.y officers. They are selected from 
the most intelligent and best educated boys in the training- 
shii)s, and go through a course of special instruction in 
their duties. (c. a. g. b.) 

SKtNOH ELLI, LiroA (e. 1442-c. 1524), one of the great- 
est of the Italian })ainters who ushered in the full cidmina- 
tion of the art under Leonardo da Vinci, Michelangelo, and 
Hapliael, ^was born in Cortona- -his full naiue being Jjuca 
d^Egidio di Ventura; he has also betui called Imca da 
Cortona. The jireeisc date of his birth is uncertain; but, 
as he is said to have died at the age of eighty-two, and as 
he was certainly alive during sonic i)ait of 1524, the 
birth-date of 1442 must be ju-arly correct. ITc belongs 
to the Tuscan school, associated witli that of Umbria. 
His first impressions of art seem to be due to Perugia, — 
the 8tyl(! of Bordigli, Fioicn/.o, and Pintnriccliio. Lazzaro 
Vasari, the great-grandfather of (Borgio Vasiiri, the liis- 
torian of art, was brother to Luca's iiiotlier ; he got Luca 
apprenticed to Piero dell.i, J'^rancesca. Tn 1 472t]ie 3 "oung 
man was ]»aiiiting at Arezzo, and in J474 at Citta di 
Gastello. Fie prcMMited to Lorenzo do’ Modiei a ]uctuic 
which is 2 ’*’obably the one named the School of I’an, 
discovered some year^ ago in Florence, and now belonging 
to Marcpiis (Vji-si ; it is almost tin*, same subject which lie 
painted also on the wall oi the Petiucci jialace in Siena, — 
the jirineijial tignres being Pan himself, Olympus, f^kdio, 
a man reclining on llie gioiind, and tw'o listening she]>- 
herds (see Schools ok Pvixting, V(d. xxi. p. 431, fig. 8). 
He executed, moreover, various sacred pictures, showing 
a study of liotticelli and Lippo Lii> 2 >i. J’o^^e Sixtus IV. 
coTiimissiom‘d Signon'Ui to jiaint some frescos, now mostly 
very dim, in the shrino of Loreto, — Angels, ])o(*tors 
of the Church, Jil van go lists, A]>ostles, the incredulity of 
Thomas, and Ihc Conversion of St Paul, jlc aKo executeil 
a single fresco in the Sistiiio Chapel in Pome, the A( N 
of Moses ; another, Moses and Zi]>porali, which has Ixs n 
usually aserihed to Signorelli, is now recogiiizt'tl as the 
work of IVnigino. Luca may liave stayi*d in Pome from 
1478 to 1 18 J. In the latter year ho returned to liis native 
Cortona. a\ liich remained from this time his ordinary liome. 
From 1127 he began some ])rofessioiial excursions. In 
Siena, in tlie convent of Cliiusuri, lie jiainted eight frescos, 
forming j»art of a vast series of the Life of St Benedict ; 
they are at jiresent mueJj injured. In the jjalaco of Pau- 
dolfo Petrucci he worked u])on various classic or iuytlu> 
logical subjects, including the School of Pan already men- 
tioned. From Siena he went to Orvieto, and here ho 
produced the works which, boyoml all others, stainji his 
greatness in art. Tlieso are the frescos in the chajiel of 
S. Brizio, in the catlicdral, which already contained some 
pictures on the vaulting by Fra Angelico. The works of 
Signorelli represimt the Last Days of the Mundane Dis- 
pensation, with the Poinj) and the Fall of Antichrist, and 
the Eternal Destiny of Man, and occuf^y three vast lunettes, 
each of them a single jiicture. In one of them, Antichrist, 
after his portents ami iini»ious glories, falls licadlong from 
the sky, crashing down into an innumerable crow'd of men 
and women. Paradise, the h'lcct and the Condemned, 
Hell, the Eesurrection of the Dead, and the Destruction 
of the Re 2 >robato follow in other com^mrtmonts. To 
Angelico’s coiling Signorelli atlded a section showing figures 
blowing trumpets, &c . ; and in another ceiling he (hj^iicted 
the Madonna, Doctors of the Church, Patriarchs, and 
Martyrs. There is also a g reat deal of subsidiary work 
connected with Dante, and with the poets and legends of 
antiquity. The daring and terrible invention of the great 
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compositions, with their powerful treatment of the nude 
and of the most arduous foresliortenings, and the general 
mastery over complex groujiing and distribution, marked 
a development of art which had never jireviously been 
attained. It has been said that Michelangelo felt so 
strongly the might of Signorelli’s delineations that he 
borrowed, in his own Last Judgment, some of the figures 
or combinations which he found at Orvii'to; this state- 
ment, however, has not been verified by i)n‘cise instances. 
The contract for Luca’s work is still on record. He under- 
took on 5th Ajuil 1499 to conqilete the ceiling for 200 
dueats, and to jiaint the walls for 600, along with lodging, 
and in every montli two measures of wine and two quarters 
of corn. {Signorelli’s first stay in Orvieto lasted not more 
than two years. Tn 1502 ho returned to Cortona, and 
I>aintcd a dead Christ, with the Marys and other figures. 
Two j’oars later lie was once more back in Orvieto, and 
coin})lolod the whole of his work in or about that time, 
f>., some two >ears before 1506, — a date famous in the 
history of the advance of art, when Michelangelo clisjduyed 
his cartoon of Pisa. 

After finishing off at Orvieto, Signorelli was nineli in 
Siena. In 1507 ho executed a great altar] )iece for S. 
Medardo at Arcevia in Umbria — the Madonna and Child, 
with the Massacre of the Innocimts ami other eqasodes. In 
1508 Pope Julius IT. determined to re adorn the camcre 
of the Vatican, and ho summoned to Pome Signorelli, in 
company wdih Periigino, Pintiiriccbio, and Baz/i (Sodoma), 
They began operations, but were shortly all sujK'rseded to 
make way for Paphael, and tlieir work w^as taken doivn. 
Taica now returned to Si(‘na, living afterwards for the most 
])art in Cortona. 1 le continued constantly at woi k, lait the 
[wrformances of his closing years w^ere not of special mark, 
fn 1520 ho went with one of his jucturcs to Arezzo. Hero 
he saw Ciorgio AVisari, aged eight, and encimragcd his 
father to second the boy’s }>ent for ait. Vasari tells a 
])retty stoiy how the well nigh octogenarian master said to 
Inin “Impara, parentino'’ Von must study, my little kins- 
man”), and clasped a jasper round Ids neck as a preservative 
against nose-bleeding, to wddeh llie (’hild was subject. He 
was ])artially paralytic when he began afrosijo of the Bap- 
tism of (’hnst in the chajiel of (Cardinal Passeriiiis jialace 
near (brtona, which is the last jaeture of hislliatw^e find 
specified. Hignorelli stood in great re]>ute not only as a 
j)aiTiter 1 nit also as a citizen. Ho entcTixl the magistracy 
of Cortona as early as 1488, and in 1524 lield a leading 
])ositiou among Iho magistrates of liis native ])lace. In 
or about the year 1524 he died thcTc. 

Signorelli fioin an caily age paid great atlentioii to anatomy, 
carrying on his studies iii burial grounds. Pc surpassed all liis 
eoiiteinj)oraries in showing the structure and meelninisin of the nude 
in immediate action ; and lie even went lieyond nature in experi- 
ments of this kind, tryinghypolhetica] attitiiflcs and conihinations. 
Jlis diowings in the Louvre demonstrate this and hear a eloso 
analogy to the method of Michelangelo. H<^ aimed at ]>o\v<*rful 
truth rather than nobility of form ; colour w'as eom])aiativ(dy 
neglected, and his chiaroscuro exhilnts sharp oj)positioii'. of lights 
ami shadows. ] Je had a vast inlluene(‘ ovea- the j»aiiiters of his own 
and of siuiceeding times, but hail no ])U])il.s or assistants of high 
mark ; one of them was a nephew named Francesco. He was a 
married man with a family ; one of his sons died, seemingly throngh 
some .sudden casualty, and Luca depicted the e()ii»se with somiw- 
ful but steady self-possession. He is describe*! a.s lull of kindliness 
and amiability, sincere, courteous, easy with liis art assistants, of 
lino manners, living and dressing well ; indeed, m eonling to Vasari, 
lie abvays lived more like a nobleman than a painter. The Torri- 
giani Galloiy in Florcnco contains a grand life-sized poi trait by 
Signondli of a man in a red cap and vest ; this is sahi to bo the 
likeness of the painter himself, and corresponds with Vasari’s ob- 
servation. The pictorial reputation of Signorelli has revived and 
ripened very inue.h throughout Europe in recent years. The ibre- 
going account of liim is principally founded upon that given by 
Messrs Crowe and Cavalcaselle. In Great Britain tliero is no better 
speciipon of his work than the Circumcision of Jesus, a panel lately 
in liamiltou Palace, near Glasgow. | (W. M. R.) 
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SIKHS. See India, vol. xii. p. 808, and Punjab, voL 
XX. p, 110 ; also Hindustani, vol. xi. p. 844. 

SIKKIM, a native state of India, in the eastern Hima- 
laya Mountains, between 27“ 9' and 27“ 58' N. lat., and 
, between 88“ 4' and 89“ E. long., and bounded on the north 
and north-east by Tibet, on the south-east by BhutA.n, on 
the south by the British district of Darjiling, and on the 
west by Nopdl. It covers an area of 2600 square miles, 
with an estimated population of 7000. The Tibetan name 
for Sikkim is Dingjing or Demo-jong, and for the peo]de 
Deunjong Maro ; the (liirkhas call them Lepchas, but Mr 
Clements Markham, in his work on Tibet (1879), says 
that their proper name is Jlong. The whole of the state is 
situated at a considerable elevation within the Himalayan 
mountain zone. From the level of the sea to an elevation 
of 12,000 feet, Sikkim is covered with dense forests of tall 
umbrageous trees. The mountains in the south are gene- 
rally lower than those of Darjiling district, but north of 
Tumlung the passes are of great height. Jelap-la, the 
most southerly of these, rises to 13,000 feet; the two next 
are the Guiatu-la and Yak-la, loading into the Chumbi 
valley of Tibet, the latter being 11,000 feet high; further 
north are the Cho-la (15,000 feet), on the direct road from 
Tumlung to Chumbi, and the 'J'aakra-la (16,083 feet), the 
most snowy ])ass in Sikkim. The state is drained by the 
Tista and its affluents, and by the Am-machu which rises 
near Barijong, at the foot of the Chamalhari peak (23,929 
feet), and flows tlj rough the Chumbi valley into the district 
of Jal[)aiguri under the name of the Torsha. Through 
Sikkim lie the most i)romising routes for trade with Tibet. 
At present, liowever, the Tibetan passes arc closed to 
ordinary Britisli subjects, though an active trade is main- 
tained in certain articles by Bhuteas and Tibetans. 

The capital of Sihlvim is Tnnilung, wlicrc tha r.ija resides during 
the winter and spring, usuall} going to Ids estates at diiiinhi in 
Tibet ill suiniiicr, in oidei to avonl the heavy rains. The raja 
receives a sulisnliary allowunee of i;i20() a year fiom the British 
(xovcrinnent, in consid<‘iatioii of his position "as former luler of the 
hill territory of Darjiling and a sulmiontaric tract on tlio plain 
called the Moruiig. Coininunieatioii with ♦he state i.s kept np 
through the deputy coniniissioiicr of Darjiling. Sikkim prodiifcs 
rice, Indian coni, millet, oi.mges, and or tliiee sorts ol Lepelia 
cloth. Its mineral products are lime and (o])pei. 

SILENUS, a personage of Creek mytliology, a drunken 
attendant of Bacchus and closely allieil to the satyrs, of 
whom he ap[)cars as the leader. Elderly satyrs were called 
Sileni. The Sileni belong especially to the legends of 
Asia Minor, and particularly of Lydia and Phiygia. The 
stories as to the birth of Silenus w^cre various. Some 
called him a son of Hermes, others of Pan and a nymph ; 
others said that he sprang from the drojis of the blood of 
Sky. Sometimes he figures as the guardian of Dionysus. 
In spite of his dissipated habits he possessed a large stock 
of general information, which however, like Proteus, he 
only imparted on compulsion. Midas, king of Phrygia, 
caught him by mixing wine in the spring out of which 
Silenus, in a moment of weakness, had condescended to 
drink. The conversation which followed is fully reported 
1^ Thcopompus and Aristotle (iElian, V<n\ Hht.^ iii. 18 ; 
Plutarch, Coymd, ad ApoIL^ 27). Prefacing his remarks 
with a slight sketch of terrestrial geogra])hy and a brief 
reference to the fauna characteristic of the different con- 
tinents, Silenus proceeded to draw an edifying picture of 
the pleasures of true piety as contrasted with the dreadful 
fate in store for the wicked, winding up with a gloomy 
reflexion on the vanity of human life and the expression 
of a wish that he had never been born. Another of his 
homilies has been preserved by Virgil {EcL^ G) ; two 
shepherds surprise the sage drunk in a cave ; they bind 
him with flowery chains, aifi he tells them how the world 
was made, with storfhs “of remotest eld.” Apart from 
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this gift of sermonizing, the Sileni seem to have resembled 
the satyrs in their love of music, wine, and women. 
Indeed, the Greeks appear not to have sharply distinguished 
between them ; for Marsyas, the mythical flute-player, is 
called sometimes a satyr, sometimes a 8ilcnus. In art 
Silenus appears as a fat, dumpy old man, with a snub nose 
and a bald head, riding on an ass and supported by satyrs 
who keep the jolly toper from tumbling off. Or he is 
depicted standing or lying with his inseparable companion, 
a wine-skin, which again he sometimes bestrides. Some- 
times he is sitting with liis Pan’s-pipe or flute in his hand, 

SILESIA ((ierm. Schlesim)^ a district in the eastern 
part of Germany, between 19’ 28' and 52° 7' N. lat. and 
13° 50' and 19° 20' lil. long., was formerly united with the 
kingdom of Bohemia in the form of a duch^ (or rather 
group of duchies), and is now unequally shared between 
Prussia and Austria. Geographically it is divided into 
Lower and Upper Silesia, the wdiole of tlie former and 
part of the latter belonging to Prussia. The total area is 
17,540 square miles. 

Jt is generally asserted that the original inhabitants of 
Silesia were tlio Germanic tribes of the. Lygii and Quadi, 
who retired before the Slavonic immigrations of the 6th 
century, but this statement is beyond the range of posi- 
tive proof. The earliest form of the name, Slcenzane or 
Zlesane, show^s a Slavonic oiigin, and further than this 
ive have no means of penetrating. Various explanations 
have been given of the name, and one old writer gravely 
connects it with the pi‘ophot lillisha ; but there is little 
doubt that it was first applied to the district round Mount 
Zleiiz (the modern Zobten) and the river Zlenza (Lohe), 
and thence spri‘ad gradually over the whole region now 
know'n as Silesia. These early Sla^onii; inhabitants be- 
longed to the family of Leclis (Polos), and the modern 
Polish name for the inhabitant.- is Zlcsaki. The history of 
Silesia consists substantially of llie process wdiicL has con- 
verted it from a Slavonic territory into a predominantly 
German land. 

The earliest notices of Silesia arc extremely vague, nor 
can W'e exactly define the scope of the name in the first 
thousand years of our era. Jt seems to have formed i>art 
of the great but short-lived kingdom of Mouavta ( 7 .»’.) in 
the 9th century, and afterwards oseillatetl between the 
neighbouring kingdoms of I>oheinia and Poland, becoming 
definitely incorjioraled with the latter at the end of the 
10th century. Christianity was introduced about the year 
960, and from 1000 on w^e have an unbroken list of bisho^xs 
of Breslau. The first contact of Germany witli Silesia w^as 
disastrous to the former, as it w'as on the fastnesses of 
Silesia that Henry V. scjuamlcred his strengtli in his 
unsuccessful expedition against Poland in 1109. Afore 
fortunate was the intervention of Frederick Barbarossa in 
1163 in bclialf of the thrt‘c sons of llie dispossessed 
Ladislaus, a member of tlie Polisli royal family of the 
Piasts. He succeeded in securing as their share of the 
Polish dominions the wliole of Silesia, tliough it was not 
till forty or fifty years lat.er that it could be .said to have 
gained actual independence of Poland. These three 
princes W'ore the ancestors and founders of the various 
ducal lines that henceforth ruled in Silesia, and their 
intimate connexion wdth the German king accounts in 
great measure for the jirocess of Germanization which 
Silesia now began to undergo, chiefly through the in- 
troduction of German colonists in scantily jieopled or 
desolated districts. The eldest of the three sons of 
Ladislaus received the town of Breslau and by far the 
largest portion of territory, so that the history^ of Silesia 
for the next two or three generations is practically that 
of his line. Under his grandson Henry the Bearded 
(1202-1238') the Germanization of Silesia made rapid pro- 
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gross, and the duchy at that time may be looked upon as a 
bulwark or mark against the Slavs in the south-east of 
CJormany, just as the duchy of Prussia was in the north- 
east. Henry extended his sw^ay much beyond the limits 
of Silesia, and in fact united under his sceptre nearly 
three quarters of the old Polish dominions. His son 
Henry II. (l*i<'18-1211) had a short reign with a glorious 
end, falling in 1241 at the battle of Liegriitz, where his 
determined resistance turned back from (lertnany the 
alarming Mongolian invasion. On his death his terri- 
tories w^ro shared among his sons, and llio series of 
divisions and subdivisions began which refill tetl in almost 
every Silesian town of any importance becoming the 
capital of an indopondent prince. At the beginning 
of the 1 4tli century there wxre no fewer than 1 7 prin- 
cipalities of this kind, nearly all held by dukes of tlie 
Piast family. It was inevitable that these petty rulers 
should feel the w’ant of a sujq^ort against the encroach- 
ments of Poland, and it wras inevitable, too, that the rela- 
tion opened in consecjnencc with Hohemia should gradually 
change from mere protection to feudal supromacj% By 
13/55 the supremacy of Bohemia w'as formally recognized 
as extending over the wliole of »Silesia, though the Silesians 
retained a considerable measure of independence, including 
the right to liold general diets for the settlement of their 
internal relations. The kings of Bohemia at this time 
(John, Charles IV.) 'were members of the German house 
of Luxemburg, and Silesia under their sw^ay may be 
looked upon as an entirely German land. 

During the Hussite w^ars of the Ihth century Silesia, 
which adhered zealously to the old faith, suffered greatly 
from Hussite forays. The Luxemburg dominion broke 
up in 1458, when Hungary and Bohemia elected rulers 
of their owm nationality. Silesia, however, neglected the 
opportunity to elect a German king for itself, and sup- 
ported the Bohemian king George Podiebrad. Breslau, 
still the most jiowerful of the principal it ii‘s, threw in its 
lot with Matthew C^orvinus of Hungary, who fought many 
of his battles on Silesian soil. By the treaty of Olmiitz 
in 1479 Matthew acquired all the tributary lands of 
the Bohemian crown, including Silesia, which remained 
attached to Hungary dowm to 1490. In that year 
Bohemia and Hungary became once more united under 
the same king. In 152G Silesia passed wdth the rest of 
the Bohemian inheritance to the house of Hapsburg (see 
Bohemia). The Jleformation at first made rapid progress 
in Silesia, and the native dukes placed little opi»osition 
in its w'ay. The Hapsburg princes, however, acted very 
differently, and the Silesian Protestants suffered much 
persecution before, during, and after the Thirty Years’ 
War. It w^as not indeed till the 18th century tljat they 
acquired formal recognition and the restoration of some of 
their confiscated churches. 

The First Silesian War between Austria and Prussia, 
which broke out in 1740, bad its ultimate cause (nomin- 
ally at least) in a compact of mutual succession entered 
into in 1537 by the elector of Brandenburg on the one 
side and the duke of Liegnitz on the other. The emperor, 
as feudal superior of the duke, had indeed refused to 
recognize this agreement, but the (h'cat Flector did not 
fail to put in his claim on the death of the last duke in 
1675, and Frederick now thought the opportunity too 
good to be lost. The progress of the three Silesian w’ars 
is recounted in the article Austria (vol. iii. p. 127-129). 
At the peace of Hubertusburg (1763) Prussia was left in 
possession of nearly the whole of Silesia, with the frontier 
as it still exists. Frederick exerted himself to atone for 
the evils brought upon the district through the ravages of 
war by introducing colonists and capital, reforming the 
administration, granting complete religious liberty, and 


the like. That this seed did not fall on ungrateful soil 
seems proved by the modern prosperity of Silesia and the 
loyalty with which its inbabitauts have clung to the 
Prussian cause. Silesia formed part of the reduced king- 
dom of Prussia left by the peace of Tilsit in 1 806, and it 
was the centre of the national rising of 1813, when the , 
king issued his celebrated address “ To my People from 
Breslau. Stein’s emancipating edict of 1807 w*as wel- 
comed with profound satisfaction in Silesia, where the 
conditions of serfdom had been particularly ojjpressive, 
and no doubt contributed materially to the enthusiasm 
with which the Silesians flocked to the standard a few 
years later.^ 

PiiTTssiAJj SiLiisiA, til 0 largest pro vilifH of Prussia (see vol. xX. 
plate I.), with tui area of 3.^),C()0 s<piare miles, forms the south- 
eastern linih of the kiiig«lom, and is honiuled by iJiainlenburg, 
Posen, Pnssinn Poland, Ualicia, Austrian Silesu, Moravia, Bohemia, 
and the kingdom and jirovince of Saxony. Besides tlie bulk of the 
old duehy of Silesia, it eonijirises the countsldi' of Gliitz, a frag- 
ment of the Keiiinark, and psirt of np])er Jiiisjitiii, taken from 
Saxony in 1815. Tlio province is divided into tluee. governmental 
distr'jts, — Liegnilz anrl Breslau coi responding to Jow<*r Silesia, 
whde Oppelri takes in the greater jiart of ujiper, southein, or 
mountainous Sili*sia. 

Physiographieally Silesia is roughly divided into a flat and a 
billy portion by the so-eallod Silesian J^angentbal, wliich begins 
on the soutli-east ne.'ir the Mtilapaiie, and extends aeross the pro- 
vinee in a wcst-bj^-nortli diiection to the Black P'dster, following 
ill p.iit the valley of the Oder. The south-east part of tlie ])rovince, 
to the east of the Oder and south of the Miihipane, consists of a 
hill}' outpost of the Carjiathians (tlie Taniowitz plateau), with a 
mean elevation of aliont JOOO feet To the west of tlie Oder the 
land rises gra<liially from the T<angi*nthal towards the southern 
houndaiyot the iiu)viiiee, which is foinied by the central part of 
the Sudctic system, iinliiding the Glatz Moiiiitains and the Rio- 
sengebirge (Schneekoi>pe, 5206 feel). Among the loftier elcvatioiis 
in ailvanee of tins southern baincr the most cons[»iciious is the 
Eobteu (2215 feet), thi* Jiistorieal connexion of which with the 
name of the province lias been mentioned above. To the north 
and noith-east of the Oder the piovinee belongs almost entirely to 
the gieat Noitb-Cenmin plain, though a Lilly ndge, rarely attain- 
ing a height of 1000 feet, may he tiaecd from east to w'cst, assert- 
ing itself most definitely in tlio Katzengebiige. Nearly the whole 
of Silesia lies within the basin of tin* Oder, ^\hieh Hows through it 
Irora south-east to north-west, dividing the province into two 
a|»pro.ximatfdy equal jiarts. The Vistula touches the ])rovinco on 
tlm south-east, and reeeues a few small tributaries from it, while 
I oil tlie west the Spree and Black Klster belong to the system of 
the Elbe. The Iser rises among tlie iiioiintaiiis on the south. 
Among the eliief feedei’s of the Oder are the Al.'ilapauc (right), the 
Glatzer Ncisso (left), the Ivatzhaeh (left), and the Baitsch (right); 
the P»oher and Qiieiss flow through Silesia but join the Oder beyond 
the frontier. The only lake of any extent is the Sehlawa See, 7 
miles long, on the north frontier, Tlicro is a considerable difference 
in the einnate of Lowei and Ujiper Silesia, and some of the villages 
in the Kiesengebirge have the low'est mean temjierature of any 
inhabited place in Prussia (below 40® Fain.). 

Of the total area of the ))rovince 56 ]>er cent, is occupied by 
amble land, 10*8 jier cent, by pa.sture and meailow, and nearly 29 
]»er cent, by forests. The soil along tbe foot of the mountains is 
genemlly good, and the district between Rutibor and Liegnitz, 
where 70 to 80 per cent, of the surface is under the plough, is 
reckoned one of the most fertile in Germany. Tlie p.arts of lower 
Sdesia adjoining Brandenburg, and also the district to the east of 
the Oder, are sandy and comparatively unproductive. The different 
cereals are all grown with success, wheat and rye sometimes in 
quantity enough for exportation. Flax is still a frequent crop in 
the hilly districts, and more sugar-beets are raiseil in Silesia than 
in any other Prussian province cxcejit Saxony. Tobacco, oil-scedk, 
chicoiy, and lH>ps may also be specified, while a little wine, of, nn 
inferior quality, is produced near Grunberg. Mullicrry trees for 
the silk-culture have bi'cn introduced and thrive fairly. Large 
estates are the rule in Silesia, where 35 ptir cent, of the land is in 
the hands of owuiere possessing at least 250 acres, while properties 
of 60,000 to 100,000 acres are common. The districts of Oppelu 
and Liegnitz are among the most richly vrooded Paris of Prussia. 
According to the livo-stoek census for 1883, Silesia contains 
275,122 horses, 1,397,130 cows, 1,809,495 sheep, 518,612 pigs, 
175,283 goats, and 128,828 Ixic-hives. The merino sheen was 
introduced by Frederick tlie Great, and s ince then the SQ esian 

1 Comjiare Grbnhagen, Geschichte JSchlcsims (Gotha, 1884 sq,). 
An accottnt of the poetical schooli of Sdesia is given under the 
heading GERMANY (vol. x. pp. 630“1). • 
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bned of «lioep has been gceBXiy improved. The woods and moan* 
tains hatlK)ur large quantities of gamci such as red doer, roedeer, 
wild boars, and buros, while an occasional wolf finds its way into 
the province from the Carpathians. The fishery Incluiics salmon 
in the CWer, trout in the momituin-streams, and carp in the small 
lakes or ponds with which the jirovinco is spiinkled. Compare the 
tables ill PuussrA (vol. xx. p. 14). 

The great wt^ulth of Silesia, houever, lies iiiidergroiuid, in the 
shape of large stores of coal and other minerals, and its mining 
records go back to the V2th eciitnry. The eoal-mcasuros of Upper 
Silesia, in the south-east part of the province, are among the most 
extensive in ct)utiiitiutal Knroi'c, and there is another largo ticUl 
near AWdenburg. Tin* annual outjmt, ranging bet\v«jen twelve 
and fifteen millions of tons, valued at nearly £3,000,000 sterling, 
is equal to more than a quarter of the eiitiie yield of (roimany. 
The district of Op^adn also eontaina a gieat quantity of iron 
(annual prodiue /OO/lOO to 800,000 tons, value about £1,000,000). 
Tim deposits of zinc in the vicinity of Ilcullieii arc poihajis the 
richest in tlic woild, and produce four-fifths of tlic zinc of (iciniany 
(650,000 tons). The remaining niiiicral pioducts include lead 
(from which a considerable (luantity of silver is extracted), cup]»er, 
cobalt, arsenic, the raie nnstal cadmium, alum, bio\Mi coal, marble, 
and a few of tJie corniiioner precious stones (jaspers, agates, ame- 
thysts, &c.). The province contains practu'ally no salt or brine 
sjniiigs, but there aie w cll-know’ii mineral si»nngs at AVarmbnuiii, 
Salzbrunn, and scvcial other jdaccs. 

A busy manufacturing activity has long been united with the 
uudcrgroniid induslnus of Silesia, and the jirovince in iliis rcspi‘ct 
yi(dds the jialm to no othei part of Prussia except districts in tlm 
Khim‘land and Westphalia On tliC! plateau of Taiiiowitz the 
working and smelting of metals is naturally the piedomiuttut 
industry, and in the iicighhonihood of lleutheii. Koiiigsliulte, and 
Glciwit/ theio seems an almost endless suciession of ium-works, 
zinc foundries, iiiiuliiue-shops, and the like. In 1881 the total 
value of tlie metals pioduccsl iu the Aaiious toundrics of thejno- 
vince was £2,37(h‘.ir»(i. At the foot of tin* liie^eugehiig**, and along 
the southern mouutaiii line geneiallv, the textili* ludustiies pre- 
vail. WeaMiig ha.-> been practised in SileMa, on a Jaige scale, since 
tlie 1 Uh cditurv ; and Silesian linen still maintains its leputation, 
though the conditions of jcoduclioii have greatly changed. Cotton 
ami w«)o]lcn goods of all kinds are also made in laige quantities, 
and among the of her industrial products aie heetioot sugar 
tons in 1S8‘}- si), spiiits, chemicals, tobacco, staicb, paper, 
pottiry, and “ llolu'ini.iii glass Lai'o, soinculiat roseinldiiig that 
of Hruss(‘ls, is iinnle by the women of the mountainous <Iistii<ts 
'I’lic tiadc of Silesia is si-arcely so extonsne as miglit ho ex[»eeted 
from its imjiortimt industrial activity. On the cast it is lianijicied 
by tJje siiiiigent regulations ol tin* Itussiaii frontier, and the great 
\vateiwav of tin* (Mer is homclimes too low in .suniiiier foi naviga- 
tion. The evtension ot the railway system has, however, had its 
usual effect ill fosleiing commerce, ami tin* mineial and manufae- 
tuied iimducts of tlic province aie ficely c.\]iorted. 

At. the census of bSbO tin* jiojaihitioii of Silesia was 4.007,92,6, of 
wboiii 2,082,084 wen* Komaii Catholics, 1,867,489 ProTestants, 
and 62,082 Jews About per cent, of the ]»o])ulation is urban 
and 65 per cent, riiial. The density is 267 per s<)uare mile, ]ci.s.s 
than that of Westphalia (2(52) and the I}hinelaiid (390) ; hut the 
average is of course \cry gioatly exceeded in the. industrial 
districts, such as Beutlicii. The occupation I'ensus of 1883 shows 
that 4i j)cr cent, of tlic population are supported by agnc'iiltun*, 
86 1)01' (*iuit. b\ iinlustries, 8*4 ]K*r cent, by traile, ami 2 '2 ]»erecnt. 
by daily labour and ilomestio service, while, 4 j»er cent, belong to 
the oflicial and .6 per cent, to the unemployed elassc.s. Ke.irly 
throe-fourths of the inhabitants and teiiitory aie, (JeniMU, hut to 
the east of the Oder tin* Poles (neaily 1,000, 000) form the bulk ot | 
the jiopuliitioii, wliile there aic ahoul 60,000 LVeelis in the south | 
jiart of the province and 30,000 Wends near Liegnit/. The lb. man ; 
Catholie.s, most of whom .aie. ni’iler the ei elesiastieal sw%ay ot the 
prinee-hi.shoi) of Iheslaii, ain predominant m IJpjter Silesia ainl 
Uhitz; the Protestants jiri’vail in fjower Silesia, to the west of the 
Oder, and in Uusatia. The nohh*.sse is very numerous in Silesia, 
claclly^ in eonsequenee of the Polish districts it includes. The 
educational institutions of the pro\iin*,<* are hcadi-d by th« univer- 
sity of Prcslau. In 18811-84 tin* p«*rceiitage of illiterate reeiuits, i 
ill spile of the large Polrsh-speaking contingent, was only 1*70. 
The capital and seat of the nrovineiul diet is IJreslaii, which 
is also by far the largest and most important tow’ii (298,893 
inhabitants in 1886). The towns next in iioint of size aie Gorlitz 
(65,120 inhiibitaiits), Liegiiitz (43,351), Koiiigshutto (31,831), 
Ikiuthon (26,478), Sehwcidnitz (23,776), Neisse (21,444), and 
Glogau (20,003). The province send.s thirty-five momhcr.s to the 
reichstag and sixty-five to the I’russian cliamher of deputies. 
The governiuciit divisions of llreslau and Oppclii together form 
the district ol the 6tli army corps (seat, Ilreslau), while TJegnitz 
belongs to that of the 5th ariiiy^eor]>.s, the hcadquartei^ of which 
are at Po-sen. Glogau, Ghitz, Nei.ssc, and Cosel are fortrcs.4l's. 

Austuian SimisiA, tluf part of the duchy that remained to 


Austria after the^ Seven years’ War, is a mere fraction of the 
whole, its area being only 1980 square miles, or about one-eighth 
of that of Pimssiau Silesia. It falls into two small portions of 
territorv, separated by a ])rojerting limb of Moiavia and sur- 
rounded byr Prussian Silesia, Motavia, Hungary, and Galicia, 
Until 1849 it was for adininistiative ]»ui'posos reckoned u part of 
Moravia, but since that \e.ir it has been a ciowudund of the 
Austrian empire (the smallest of all), with tlie style of duchy. 
The Troppau or we.sterii ilivi.sioii ol the ciownlaiid is Hanked by 
the Sudetic Mountains (Allvatei, 4678 fe.*t;, and the Tesehen or 
eastciii half by the (^irpalhiaiis (bissahoiii, 1330 feet), and a great 
proportion ul the surluu* is oicupied by ofishuots of these langes, 
The Vistula rises on the Caipathi.iiis, witluii Austrian Silesia, 
while the western part of tin* eiownlund is i losf- to the headwaters 
of tlie Oder, whiidi rises ne.ir at liarid in Moravia. Owing to its 
mountainous character ami its slope towaids the north and noith- 
east the crownland has a somewhat seNcn- (liiiuUc ibi iis latitude, 
the mean teniiicralure being only 60* Fiilir , whilr tlu* atiiiual 
rainfall vAiii.s from 20 to 30 inebe.s. Upwards of 46 per <'e7jt of 
tlu* .surface is occupied by arable land, Ih jut leiit. by imadows 
and gardens, lOi per cent, by p.istiiics, and 32 ner cent, liy forests, 
w*hilo 44 i>er ecut. is uiqirodiietive ground Tho soil (aniiotas a 
rule be termed rich, though some ol the valleys .ue tcilile. The 
chief crops are oats, rye, harlej', j)otatoos, f lover, and llax. Dairy- 
farming is earned on in the mountains altei the Aljune fashion, 
and sheep are faiily numeioiis. IJeese and pigeons aie icare<l in 
great quantities, and the hunting and iishingare lioth very piolific. 
The principal mineial resouices me coal (Silena ])u>duenig 13])er 
cent, of the produce of A'ist'ia-Huiigjny), iioii, maible, and .slate. 
Like its Prussian neighbo.ir, the crownland lionsts a very busy 
industrial activity, the chief products of winch aio its iron ami steel 
goods, textile fabrics (linen, woollen, cotton, velvet, .silk), clicimcals, 
liqueurs, and heetioot sugar. ’I'he liade is chielly a traiif-it one, 
though the maiiufactiiies and agricultural produe< of the jirovincc 
are e.\poitcd in eonsidenible ((uantity. Tiojtpau, the (iipital of 
the duchy, contains laige cloth man iifac tones, while Teschcii, 
lUchlz, and Jagci ndorf aic also busy jdaccs. The pojiiilatioii in 
1885 was 577,693, of whom 81,900 wcic Protestants and 9000 
Jow’.s. About 48 ]>fr ct'iil. (d‘ the ]>o]mlatioii is sujijiorteil by 
agriculture and 27*5 j»ei I'cnt. by industry. Divided accord ing to 
nationalities, there aic 276,000 (hTnuins, 130,00o (Vedis, and 
158,000 l*oJes. The Geiman element is jireilomiimTit in the tow ns. 
the Polish in tho enstcni 01 Teschen division Tlie duchy .•‘Ciids 
ten inemhers to the Austnan housi* of rcprescnt.itivi's and has a 
provincial diet of tliirty-mu* members. (J. F. M.) 

SILICA, the only known oxide of silicon (see 
CuKMisTKY, vol V. pp. 521-524), ocems native in a great 
variety of forms, winch, however, corresjiond to only the 
four distinct specie.^ of (jPARTZ (y.r. , st'e also Miner- 
alogy, vol xvi. ]). 389), tridymite, Oral (7.?’., and compare 
vol xvi. p. 390), and siliceous earth. Ordinary quartz- 
rock aud sand arc more impure forms of (jiiartz. i’ridymite 
differs from quartz only by a lower specifie gra\ity, and in 
crystalloinctnc details ; the crystals are. ns u rule arranged 
in triplets — lienee the name, (sec vol xvi. [>. 389). Sili 
ceous earth when dry forms a very voluminous, soft, 
fine powder; it (consists of tho sliells of Infiisona, As 
a chemical species it differs little from opal Siliceous 
eartli, having a very low rate of thermal conductivity, 
servc.s well as a stufling lor the hollow walls of lee-diests, 
fire-proof safes, ttc. It is used besides lor the making of 
Dynamite (7.^.). Silica of any kind u abscliitely non- 
volatile, and is fusible only at the temperature of tJio oxy- 
Jiydrogen flame; a slight admixture ol base ([K)t{i.sh, lime, 
A’c.), however, suffices to cause jt to at a led hi'at. 

It is absolutely proof against tlie action of water and 
ordinary mineral acids; hydrofluoric acid acts on it ener- 
getically, as explained in Chemistry, vol. v. p. 522. 

yiUcnluic Silicates . — Silica icailily dissuhc-. at .a umI Iicat 111 ii.scd 
ulkuliiic cnrboiuitc.s, with evolution of caih'iUK atjil ami foimation 
of alkaline silicates. In this jiun'es*^ one niohdile SiD. (4 silica 
IS eajKible of «h composing at niosl ‘JPjfH 'D . i^whdc P K or Xa). 
The ctmipouinl SiO,.21*' O, ‘ »»ulM»sili(Mtt' ’’ of .ilkali, Inezo.s into a 
roiiipaet iion-liunspaient mus-', U'adily* soIiihN* in waO'r, with 
formation of an inteiisch nlk.ilino solution It dots not niiite 
W’lth any additional alk.ili, Inil ii.idilv fiia*-. iq* wiih more silica. 
AVithout going hejomi a ud heat it is e:i' , to j>rodu«*c thus 
homogeneous masses of av[f ( onipositiiPii. \a/.).>Si()« troin 
up to .r--(at least) 4. 

Compounds approxirnaf mg to >> - 4 are /Criown as inatt'r (jlass. 
Potash w'attT glass, K^O. 4SiOo, was <ijs(o\ei('d 111 1825 ))}' Fuchs in 
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Munich, who noticed all its practically important proijerties and 
saw their significance. Water glass wlien in compact pieces looks 
like ordinary glass, and is not at all obviously attacked by cold 
water. But when the powdered substance is boiled with water it 
dissolves, and the solution can bo boiled down to the consistence 
of a syrup without anything separating out even in the cold. 
Such water-glass syiup, when applied as a coating to wood, 
pfistoboard, &c., dues up into a coherent varnish whicli renders 
the object non -inflammable, because in the beat of a fire the coat- 
ing melts into a continuous viscid covering which piohibits access 
of oxygen to the interior. The eaily application of vater glass 
to the scenery of the Munich court tneatre explains its long 
immunity from destructive fires. WJjcn mixed with powdcicd 
chalk, magnesite, jdiospimte of lime, and many other similar mate- 
rials, it gradually unites with these into hard stone-hke mas.scs. 
Caustic lime and magnesia (Mgf)) thus unite vith it with ex- 
ceptional promptitude, with elimination <»l alkali. Water glass, 
in short, is to the class of mineral siibstunees referred to what 
ordinary glue is to wood and ])uper, &(., and it is used largely 
for analogous purposes. iFuchs himself liased ujuui this piojierty 
of Ills ]>rcparation a now ])ro<‘e8S of wall painting which was sub- 
sequently developed and brought to great pei feet ion by Kanlbach 
and others. In this process ot “ stereoeluomy,’* as it is called, the 
more immediate basis for the painting consisis of a thin layer of a 
kind of cement made up of powdeied maible, dolomite, quart?, 
and air- worn quickliine. with water glass. On it the coloms are 
laid with plain water, which causes them to stick on, but quite 
loosely, so that the artist can work at leisure ami collect mistakes. 
The finished painting is fixed by ajiplying to it a sjiray of water 
glass solution, which, in the course of a few days makes it per- 
fectly fast. All that tlieii remains to b« done is to wash the 
painting wdth alcohol to remove the eliminated alkali and any 
dust that may liave collected. A sleieoelironii<* painting (unlike 
one made hy the old fieM*o process) is practically ]jruot against 
atmosidieric influcnecs, even under a nortlioiii climate. In a 
water-glass solution the alkali is, so to say, only half comhmed with 
the silica ; part of it in fa{‘t must he ]nesumeil to he jiicsciit in the 
free state. At any rate the solution emulsiouizes fats, and tlieicloic 
is a cleansing agent in tin* same si'iise ns soap-solution is. Water 
glass and other alkaline siliiates aie accordingly used as additions 
to some of Die cheaper kinds of soap. 

SILTSTKIA, or Silistra, a fortified town on the sonih 
side of tlio Danube, 75 miles below Bustchuk, and 
150 miles from the mouth of tlio river, is now at the Lead 
of a district in the principality of Bulgaria. In 1881 the 
population was 10,057. 

Silistria is the Dnrosfcoriim of the Bomans, the Diirostolos oi 
the Byxaiitincs, the Drstr of the Hulgai.arih. It was one of the 
most imjiortant towns of the lloiuau province of Ma‘.sia Inteii .i, 
successively the hoadiiuarteis of the Icgio 1. Italica and the Jegio 
XI. Claudia. It Nvas defended hy the Bulgarian czar Simeon against 
the Hungarians Captured by Svyatoslalf, the Vanngiaii called 

to the assistance of the enqieror Nicephorus (967), it w'as subse- 
ucntl.y reeoviTcd by the Bulgaiians after a three montlis’ heroic 
efeiice. Under the Tiirk.s, whose rule hegan in the latter pint 
of the 14th century, Silistria continued to lloiirish • Ibup Khalfa 
describes it as the most importint of all tlie Dauubiau towns. 
It was the seat of a tlreek mctrojiolitaii witli five bishops umler 
him ; and a settlement of KagUhan merchants kept alive its com- 
mercial interests, 'fhe Kiissiaris, wlio captured Silistiia in 1810, 
destroy<‘d its fortifications before they wiilidiew ; but they’^ were* 
rebuilt by foreign engineers, and in 1828-9 were strong enough to 
offer a stn'ious resistance to the Russians, who lost 3000 men. At 
that date the pojmlation, including the garrison, W'a.s 24,000, but 
in 1837 it was only about 4000. In 1854 the town w’as suecessfully 
defended by General Krach against the Russians till the arrival of 
the Austrians in the peninsula. It was again invested by the 
Russians in 1877, ami on the conclusion of peace was evacuated by 
the Turks. 

SILIUS ITALICUS, a Latin epic jiGct, was born in 25 
and died in 101 a.d. His birthplace is unknown. From 
his cognomen Italicus the conclusion has been drawn that 
he came from the town of Italica in Spain ; but ],»atin 
usage would in that case have demanded the form lialir 
cemis^ and it is highly improbable that Martial would have 
failed to name him among the literary celebrities of Spain 
in the latter half of the 1st century. The conjecture that 
Silius was from Italica, the capital of the Italian confedera- 
tion during the Social War, is open to still stronger 
objection. Most likely some ancestor of the poet acquired 
the title “ Italicus ” from having been a member of one of 
the corporations of “ Italic! ” who are often mentioned 
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in inscriptions from Sicily and elsewhere. In early life 
Silius was a renowned forensic orator, later a safe and 
cautious politician, without ability or ambition enough to 
be legitimately obnoxious to the cruel rulers under whom he 
lived. But mediocrity was hardly an efficient protection 
against the murderous whims of Nero, and Silius was 
generally believed to have secured at once his own safety 
and his promotion to the consulship by putting his 
oratorical powers to discreditable use in the judicial farces 
which often ushered in the doom of the emperor’s victima 
He was consul in the year of Nero’s death (69), and 
is mentioned by Tacitus as having been one of two 
witnesses who were present at the conferences between 
Vitellius and Flavius 8abinus, the elder brother of 
Vespasian, when the legions from the East were marching 
rapidly on the capital. The life of Silius after his con- 
sulship is well depicted by the younger Pliny: — “He 
conducted liimself wisely and courteously as the friend of 
the luxurious and cruel Vitellius ; he won repute by his 
proconsulship of Asia, and obliterated by the praiseworthy 
use he made of his leisure the stain ho had incurred through 
his at'iivc exertions in former days. In dignity and content- 
ment, avoiding power and therefore hostility, he outlived 
the Flavian dynasty, keeping to a jirivate station after 
his governorship of Asia.” His poem contains only two 
pa.ssages reflating to the Flavians; in both Domitian is 
eulogized as a warrior ; in one he figures as a singer whose 
lyre is sweeter than that of Orpheus himclf. 8ilius had 
evidently little taste for bowing down in the house of 
Iliiumoii, and refrained from using the many opportunities 
which liis epic aflbrded for humouring the vanity of the 
imperial house. He was a great student and patron of 
literature and art, and a passionate collector. Two great 
Romans of the past, Cicero and Virgil, were by him 
I idealized and veritably worhhipjied; and lie was the happy 
possessor of their estates at I'u.sculum and Naples. The 
latei life of Silius was passed on the Campanian shore, 
hard by the tomb of Virgil, at whicli he offered the 
homage of a devotee. He closely emulated the lives of 
his two great heroes : the one he followed in composing 
epic verse, the other in debating pbilosophic questions 
with his friends of like tastes. Among these was 
Kjiictetus, who judged him to be the most philosophic 
spirit among the Romans of his time, and Coniutus, the 
Htoic, rhetorician, and grammarian, who appropriately 
dedicated to Silius a commentary upon Virgil. Though 
the verse of Silius is not wrapped in Stoic gloom like 
that of Lucan, yet Stoicism lends in many places a not 
ungraceful gravity to his poem. Silius was one of the 
numerous Romans of the early enqiire who had the courage 
of their opinions, and carried into perfect practice the 
theory of suicide adopted by their school. Stricken by an 
incurable disease, he starved himself to death, keeping a 
cheerful countenance to the end. 

Whether Silius cominittcd to writing his philosonliic di-alogues 
or not, we cannot say. Chance has preserved to us Jus eiJic poem 
entitled Piinica^ in seventeen books, and comprising some, fourteen 
thousand lines. The epies of Silius, Lucan, Statius, and Valerius 
F]accu.s are but a few waifs carried down to us by tlie wander- 
ing streaiii of tune from the vast mass of iiost-Virgilian epics. 
Long before Silius betliought himself of his epic all pos.sib1e 
historical and inytliological themes had been worn to tatters by 
these pools. In choosing the Second Piinic War for his subject, 
Silius had, we know, many predecessors, as lie doubtless' had 
many followers. From the time of Naivius onwards every great 
military struggle in which the Romans had been engaged had 
found Its poet over and over again. In justice to Silius and 
Lucan, it should be observed that the mythologic poet had a far 
easier task than the hi.storin. In a well-known passage Petronius 
pointedly describes the difficulties of the historic theme. A poet, 
ne said, who should take upon him the vast subject of the civil 
wars would break down beneath the burden unless he were full of 
learning,” since he would have not merely to record facts, which 
the historians did much better, but x#ust possess an unshackled 
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genius, to which full course must be given by the use of digressions, 
by bringing divine bein^ on to the stage, and by giving generally 
a inythologic tinge to the subject. The Latin laws of t^e historic 
epic were iixed by Ennius, and were still binding when Claudian 
wrote. They wore never seriously infringed, except by Lucun, who 
substituted for the dei ex inaxhiiia of his pi’edoccssors the vast, dim, 
and imposing Stoic conce[>tioii of destiny. By protracted appln'a* 
tion, and being (to use the significant phrase of retrouius) full 
of learning,”’ Silius had acquired excellent recipes for every 
ingi’ediont that \\cnt to the making of the conventional historic 
epic. Though In* is not named by Quintilian, be is probably 
hinted at in tl)o inorition of a class of poets who, as the writer 
says, “iirite to sliow their learning.” To seize the inomeuts in 
the history, however unimportant, which were capable of ]iic- 
turesciiio treatiiunit ; to pass over all events, however important, 
wliich could not readily bo Jeiidcred into hej*oica ; to stuff out the 
somewhat modern heroes to something like Homeric proportions ; 
to subject all their movements to the passions and caprices of the 
Olympians; to ransack thopoetry of the past for incidents and similes 
on which a slightly new face might be ]mt ; to foist in l)y well-worn 
artifices c]»isodes, liow'cvcr strange to the subject, taken from the 
mytbologic or historic glories of Rome and Greece, — all this 
Silius knew how to do, as ho know his own fingers and nails. He 
did it all with the languid grace of the inveterate connoisseur, and 
with a siinjdieity foreign to his time, which sprang in part from 
oultiv.Ued taste and honor of the venturesome word, and in part 
from the subdued tone of a life which had come unscathed through 
the nugns of f’ahgula, Ncio, and Hoiiiitian. The more thread- 
bare the theme, and the more woin the machinery, the greater the 
need of genius. Two of the most rigid requirements of the ancient 
cnic were abundant similes and ahuiidaiit single combats. But all 
tlie obvious roscinblaiices between the actions of heroic man and 
exU'nial nature, hod long been w’orkeil out, while for tlie renovation 
of the single (jombat little could be done till the hero of tliO Ilomene 
tyjjo was ividaced by tlie medijpval knight. 8ilius, however, had 
perfect poetic apjjieciation, with scarce a truce of ]»oetic cicativeness. 
No writer ha^ cvei been more coi redly and more uniformly judged 
by contemporaries and by jiosferity alike Only the shameless 
fiatteier, Maitial, ventured to call* his Iricnd a poet as great as 
Virgil. But the youngtir Pliny gently says that he wrote poems 
with greater diligence than talent, and lliat, when, ac(‘ording to the 
fashion of the time, he recited tlrem to his friends, “ho sometimes 
fmiiid out what men r<‘ally thonglit of them.” It is indeed strange 
that th(‘ poem lived on. Sihus is never mentioned by ancient 
WTiters after I’liiiy except Sidonius, who, under difforoiit conditions 
ami at a much hnver l«‘vel, was sucli another as he. Since the 
discovery of Sihns hy Poggio, no modern enthusiast has arisen to 
sing his praises, and in the last sixty years ho has found no editoi, 
even for his text. Eighteenth-century editors, at a time when 
modern Silii were nuimnoiis in the fiehl of litcraluiv* and moi'e 
fashionable than they have been since, found in the Paiiica 
passages not unwortliy of compari,soii wuth the IIenrmh\ and 
thought that Silius did not disgi'aeo Viigil ; but even .such gentle 
commendation is not likely to be repeated again. Yet, by the 
purity of his taste and his Latin in an age w lien taste was fa.st 
hecoming vicious and Latin <*orrupt, by Ins jucscntatioii to us of a 
tyj»o of a thousand vam.shed Latin epics, and hy the historic 
a.spects of his subject, Siliiis mcnis bettor ti’eatmcnt fi’oiii .scholais 
than he lias received. The gemual reader he can liurdlv inteiesl 
again. He is indeed of imitation all compact, and usually dilutes 
wdiat he borrows j Ik* may add a new beauty, but new' .st length he 
novel gives. Hardly a dozen lines an} where aie without an echo 
of Viigil, and then* are freijuent admixtuies of Lucretius, Horace, 
Ovid, Lueau, Homer, Hesiod, am’ many other poets still extant. 
If we could reconstitute the lil^ary of Silius we should probably 
find that sc.ircely an idea or a ^ilira.se in his entire w^ork was wholly 
his ow'ii. 

The raw material of the JUoiii'a w'a.s supplied in the main hy 
the third decade of Livy, though Silius may Iiavc con.siilted other 
historians of the Haniiibalic war. Such fact.s as are u.sed are 
generally presented with their actual eircumstancos iinelianged, 
am^in their histone sequence. The spirit of the Puni( times is 
but rarely iniseoneeived, — as w’beu to secret voting is attributed 
the election of imui like Flaminius and Varro, and distinguished 
Romans arc depicted us contending in a gladiatorial exhibition. 
Silius clearly iiilemlcd the poem to consist of tw’cnty-foiir books, 
like the Iliad ami the Odyssey, but after tlie tivelfth lie hurries in 
Visible wearint‘ss to the end and eouclmles with seventeen. The 
general jilan of the epic follows that of the Iliad and the ./ICneid. 
Us theme is comjeived as a duel botw'ccn tw'o mighty nations, 
with parallel dissensions among the gods. Seipio and Hannibal 
nre the two great heroes who take, the place of Achilles and Hector 
on the^ one hand and of .ffine.a.s and Turnus on the other, w’hile 
the minor figures arc all painted wath Virgilian or Homeric 
pigments. In tlie delineation of character our poet i.s neither 
very ]»oworful nor verjf consistent* His imagination was io9 weak 
to realize the actors withs distinctness and individuality. His ^ 
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Hannibal is evidently at the outset meant for an incarnation of 
cruelty and treachery, the embodiment of all that the vulgar 
Roman attached to the niirno “Punic.” But m the course of 
the poem the greatness of Hannibal is borne in upon the poet, 
and his feeling of it betiays it.scl( in many touches. Thu.s ho 
names Sci])io “the great Hannibal of Ausonia" ; he makes Juno 
assure the Carthaginian leaih-r that if fortune had only permitted 
him to bo born a Roman ho would have been admitted to a 
place among the gods ; and, when the ungencious mcai.ster of the 
fiist hook accords in the fifteenth a s|ileijdul burial to Marcellus, 
the poet cries, “You would fancy it was a Sulonian ehiet who 
had fallen.” wSilius deserves liltle pity tor the failure of his 
attempt to make Sci]»io au eijuipoi-sc to'llanuilul ami the coun- 
terjiart in personal prowe.ss and prestige ol Achilles He becomes 
in the process almost as mythical a ligiiro as the uieiiia-val 
Alexander. I’he best drawn of the minoi cliarnctcrs aio Fiibius 
Cunctator, an evident copy of Lucan’s ( ato, and Paulims, the 
consul killed at Caniue, who fights, hates, and dies like a genuine 
man. 

Clearly it was a matter of irdigion with Silius to lejicat and 
adaiit all the striking epi.sodes of Homer and Viigil llaiimhal 
must have a shield ot ni.irvellou.s workmanship hki- Achilles and 
yEneas ; be(.au.sc .^Eneas descended inti» Hades ami had a vision of 
the future hnstory of Rome, so mil'll St ipio have Ids revelation 
from heaven ; Trehia, choked writh bodies, mu.st, use in iic like 
Xanthus, and be put to flight hy Vulcan ; foi Yiigil’s Camilla 
there must he an Ashyte, heroine of Saguntuin ; tlie beautiful 
speech of Eurysilus W'hen NLsus seeks to leave him is t«K) goml to 
he thrown away,— tin lushed uj) a little, it will .serve as a ]>arting 
addless from Tinilce to her lin.'^baml lianiiihal. Tlie desciiptions 
of the numerous battles are made up in the main, according to 
epic rule, of single combats — w'eaiisomc sometimes in Homer, 
wc.iri.some oftener m Virgil, painfully WTuri.soine lu Silius The 
ilifiereiit component parts of the ytoein are on the w’hole fairly 
well kmt together, and the tiansitions aie not often needles.sly 
abruyit ; yet oecasioimlly incidents and ejn.sodes aie introduced 
with all the irrelevancy of the modern novel. A son of Regulua 
escapes from Thr/isyniene to a hut, merely to find tliero an old 
servant of his father, and to alhud him the oyqxutunity of telling 
over again the talc of the first w'ar against the (Aulhagiuiaus. To 
give scope for a eulogy of (’icero, an ame.stoi of his fights at 
Caume, and strong devices sometimes usher in .smh stones as the 
judgment of Pan? and the choiee of Heuules The inlernositum 
of the gods is, however, usually managi d with dignit} amt iqvpro- 
pnateiiess. 

As to diction ami detail, w’o miss, in general, yiower r.ither than 
taste. The. metre inns on with correct .smooth monotony, with 
something ahvays of the Virgiluin .sweetne.ss, though attenuated, 
but nothing of th- Virgilian vaiiety and strength. The ilead level 
of literary execution is . Ii’om hiokeii hy a rise into the legion of 
ge.nuiiie pathos and beauty, or by a ileseent into the ludicrous or 
the repellent. Tliere aie tew absuulities, but the iisfiaiiiiiig force 
IS trained percej»lion and not a native .seii.se ot humour, which, 
ever present in Homer, not entirely absent in Viigil, timl .some- 
times finding grim exjuession in Lilian, fails Silius enliiclv. The 
address ut Alina, Dido’s sister, fo.luiio comjiels a smile. Though 
deilieil on her .sister’s death, iiiid for a good many cciitiines aheady 
an iiiliahihint of lieaven, Anna meets ,)uno toi the first time on the 
outhieak of the A'mo/d Punic AVar, and deyuccates the anger of the 
queen ol heaven for having deserhal the C’aitliagini.m.s and attached 
lienself to the Roman cause. lianinhars paiting adilii^-s to his 
child is also eomieal • he leeogm/es in tin* “heav\ w.iiling” of the 
}e.ar-old babe “ the .seeds of lages like liis own.” Ihit J'^ilius might 
have heoii forgiven for a thousand inoie. weaknesses than he ha.s 
if III but a few thing.s he hail show'ii sticngth 'J’he giandest 
scenes in the history hefoie him fail to lift him up ; Ins treatment, 
for example, of Haiinihars Aljnne passage falls imnieiiscly below 
Lucan's vigorou.s delineation of Cato s l.ir less stiriing mari'h across 
llie African deserts. 

But in the veiy weaknesses of Siliiis we may disiern merit. He 
at least does not try to conceal detects of siihstarn c hv contorted 
ihetoiical conceit.s nnd feebly forcible exaggeia lions In liis ideal 
of what Latin expre.ssiou should he lie c»»mcs near to Ids con- 
lemiiorary Quintilian, and re.solutely holds aloof Irom the tenor 
of Ills age. PerhajKs his want of .success w’llh the men ot his time 
w’jis not wholly due to his faults. His sell-ioiitrol laivlv fails 
him ; it stands the test of the luuiois of war, and of Vonua 
working her will on Hannibal at (kijnia. The reader of Statius 
and even Propertius w’lll he thanktiil for the niiil v of rei’ondite 
epithets, such as ** Ithn-teau destin},” “ (iaramaiitiiin standards,” 
“Lagean river,” “Smyrmeari stiings.” Only a tew' ])a.s.sagc.s hero 
and there betr«.y the true silver Latin extravagance, as when 
Hannibal is compared for speed to a tigre.ss icft of her cubs, 
which darts forth fin-d in a few hours traverses the Caui'iisus, and 
wdth a “ w’inged ” leap flies across the Ganges ; or when the Cartha- 
ginians after Capua launch their spears but are loo enervated 
to TTUike whis,\ or when the plague-stricken and famine- 
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wasted men of Syracuse hide their diminished faces far within 
their helmets, and carefullv shade their pallor lest hope should 
arise for tho eueinv. In the avoidance of rhetorical artihoe and 
epigrammatic antithesis Silins stands in murhed’* contrast to Lucan, 
let ho can bo i>ointed ; so of Fabius, “laudum claduinquo quieta 
Monte capax”; and of Scsevola, “Aspera scmjHjr umaus et par 
ciucumque periclo’*; and of Africa, “ Altrix bellorum bi'llatorumcpie 
vironim Tcllus, nec fidons nudo sine fraudibus eimi.” Looking at 
Sihus incicly as a poet ho may not deserve high ]iraise ; but, as ho 
is a unique specimen and probably tho best of a once numerous 


class, the preservation of his poem among the remains of LatSn 
literature is a fortunate accident. 

The poet's full name, Ti. Catlus SiUus Itolirus, is preserved in an InseripUon 
(C. J. X., vi. Tho poem was discovered Ui a MS., possiblv at Cumtance, by 

roKKio, in 1416 or 1417 ; from this n<»w lost MS. all existing MSS., which belong 
entirely to tho Ifttli century, are doiivcd. A valnaldc M.S. of the 8th or 9tb 
century, found at Cologne by L. Cairlon m tho latter pait of the 16th century, 
disappeared soon after lOi dihcovery. Two ^ditumes pniuipri n])])uaied ut Rome • 
in 1471 ;t}te piiiic?pul I'ditioiis since hax'O been those of llcliislus (1600), I>rakcn« 
botch (1717), and Kinusti (Udpsic, ITPl). A useful varioium edition is that of 
U’mairo (I'ans, 1S2!;). Tlio leecnt hicuhnUuuie^ on Silins aie im»stly small 
pamphlets, enumerated by Rngelnuuin {litbl. JStnpt, Class. ^ 1878). (J. S, it.) 


SILK 


S ILK is a filirous substance produced by many insects, 
principally in the form of a cocoon or covering within 
which the creatures are enclosed and protected during the 
period of their principal transformations. The webs and 
nests, ike., formed by spiders are also of silk. But the 
fibres used for manufacturing }»urposes are exclusively pro* 
duced by tlio mulberry silk-moth of China, lUmihyx mon, 
and a few other moths closely allied to that insect (see 
vol. iv. p. r)i)(>). Among the (Jhineso the name of the silk- 
worm is “si,” Coroan “soi”; to tho ancient Creeks it 
became known as erryp, the nation a\ hence it carno was to 
them 25 p€ 5 , and the libre itself crrjfUKovy w^lience the Latin 
serixum^ the French soie^ the German and the Eng- 

lish dl/c. 

Tho silk industry originated in China; and according 
to native records it has existed there from a very remote 
period. ^riie empress Se ling-she, wife of a fainoas 
emperor, Hwaug-te (2G40 n.o.), encouraged Ihe culti\ation 
of the mulberry tree, ihe rearing of the wona.s, and llio 
reeling of silk. This empress is said to have devoted 
herself personally to the care of silkworms, and she is by 
the (iJhinese credited with the invention of tlio loom. A 
voluminous ancient literature testifies not only to the 
antiquity but also to the importance of Chinese sericulture, 
and to the care and attention bestowed on it by royal and 
noble families. The Chinese guarded the secrets of their 
valuable art with vigilant jealousy ; and there is no doubt 
that many centuries ]iassed before the culture spread bc- 

J rond tluj cemntry of its origin. Through Corea a knuw- 
odge of the silkworm and its produce reached Japan, 
but not before the early part of the 3d century. One of 
tho most ancient books of Japanese history, the jVI/ionr/i, 
states that towards 300 A.n. .some Ck)reans were sent from 
Japan to China to engage competent people to teach the 
arts of weaving and preparing silk goods. They brought 
with them four Chinese girls, who instructed the court and 
the peo[»le in tho art of plain and figured w'eaving , and 
to the honour of these pioneer silk weavers a temple was 
erected in tho province of Setsu. Great efforts were made 
to encourage the industry, which from that period grow into 
one of national importance. At a j)eriod probably little 
later a knowledge of tho working of silk travelled west- 
ward, and tho cultivation of the silkworm w^ls established 
in India. According to a tradition the eggs of the insect 
and the seed, of tho mulberry tree were carried to India by 
a Chinese princess concealed in the lining of her Jieaddress. 
The fact that sericulture w'as in India first establi.shed in 
the vallej" of tho Brahmaputra and in the tract lying 
between that river and the Ganges renders it probable 
that it was introduced overland from the Chinese enqiire. 
From tliO Ganges valley the silkworm was slowly carried 
westward and spread in Khotan, I’cirsia, and ihe states of 
Central Asia. 

Most critics recognize in tho obscure word dnieshek, 
Amos iii. 12, a name of silk corresponding to the Arabic 
dimahs, late Greek /AcVa^a, English damasl'^ and also follow 
the ancients in understanding mesh% Ezek. xvi. 10, 13, of 
“ silken gauze.” But the fir.st notice of the silkworm in 


Western literature occurs in Aristotle, Hut. Anim.^ v. 19 
(17), H (C), where ho speaLs of ^‘a great worm w^hich 
has horns and so differs from others. At its first meta- 
morphosis it produces a caterpillar, then a bombylius, 
and lastly a chrysalis, — all those changes taking place 
within six months. From this animal women sejiarato 
and reel off the cocoons and afterwards sjun them. It 
is .said that this was first sj)un in tlic island of Cos by 
ramphilc, daughter of I’lales.” Aristotle’s vague know- 
ledge of the worm may have been derivi^d from informa- 
tum acquired by the Grei‘ks witli Alexander the Great ; 
but long before this time raw silk must have begun to 
be imporfed at Cos, where it was woven into a gauzy 
tissue, the famous Coti vestis, w^hicli revealed rather than 
clothed tlie form. 

Tow*ards the beginning of the Christian era raw silk 
began to form an important and cosily item among tho 
prized products of the East which came to Uonie. Allu- 
sions to silk and its source became, common in classical 
literature ; but, although these reftTcnces show familiarity 
with tho material, they are singularly vague and inaccurate 
as to its .smirce ; even Pliny knew nothing more about the 
silkw’orm Ilian could be learned from Aristotle’s description. 
The silken textures w'hich at first found their w'ay to Home 
were necessarily of enormous cost, and their use by men 
was deemed a piece of effeminate luxury. From an anec- 
dote of Aurelian, wdio neither used silk himself nor w'ould 
allows Ills wifii to po.ssess a single silken garment, we learn 
that silk was worth its weight in gold. 

Notwithstanding its price and the restraints otherwise 
jmt on tho use of silk the trade grew. Under Justinian 
a monopoly of the trade and manufacture wns re.served to 
the emperor, and looms, w^orked l>y wxiinen, W'cro set up 
within the inqicrial palace at (kmsf antinopie. Justinian 
also endeavoured, through the Christ inn prince of Abys- 
sinia, to divert the trade from the Persian route along 
which silk was then brought into the east of Europe. In 
this he failed, but two Persian monks who had long resided 
in China, and there learned the wJiolo art and mystery of 
silkworm nearing, arrived at Coristantinoj)le and inq^iarted 
their knowledge to the emperor. By him they were 
induced to rctiini to China and attempt to bring to 
Europe the material necessary for the cultivation of silk, 
wJiich they effected by concealing the eggs of the silkw'orni 
in a liollow cane. From the jirecious contents of that 
bamboo tube, brought to Constantinople about the year 
550, were produced all tho races and varieties of silkworm 
which stocked the Western world, and wliich gave trade, 
prosperity, and untold wealth to great communities for 
more than twelve hundred years. TJio necessity for again 
going to the East for a supjjly of silkworm eggs has only 
arisen in our own day. 

Under tho care of the Greeks the silkworm took kindly 
to its Western home and flourished, and the silken 
textures of Byzantium became famous. At a later period 
the conquering Saracens obtained a mastery over the 
trad% and by them it w^s fiprcad both cast and west, — 
the textures becoming meantime impressed with the 
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patterns and colours peculiar to that people. They bounties and other rewards for the rearing of worms and 
established the trade in the thriving towns of Asia Minor, silk filature continued to be offered; and just when the 
and they planted it as far west as Sicily, as Sicilian silks vrar broke out lh*.njamin Franklin and others were engaged 
of the 12th century with Saracenic patterns still testify, in nursing a filature into heallhy life at Philadelphia. 
Ordericus Vitalis, who died in the first half of the With the resumption of peaceful enterprise, the stimulus of 
L2th century, mentions tliat the bishop of St Evroul, in bounties was again applied - lirst by Connecticut in 1783; 
Normandy, brought with liiin from Apulia in southern and such efforts ha\e b(‘cn continued sporadically down 
Italy several large ]>ieccs of silk, out of the finest of whicli almost to the present day. bounties were last ofhtred by 
four copes w’cre made for his cathedral (‘banters. The the State of California in 1805- (hi, but tbe State law was 
cultivation and manufacture spread nortli wards to Florence, soon repealed, and an attempt to obtain Statccncourage- 
Milan, (lemxi, and Vcni(;e- all towns whhdi became famous men t again in 1872 was defeated. Al>out 1838 a specu- 
for silken textures in medheval times. In 1480 silk lative mania for the cultivation of silk developed itself 
weaving was begun under Louis XL at Tours, and in 1520 with remarkable severity in the United Stall's. It W'as 
Francis 1. brought from Milan silkworm eggs, which were caused principally tlirough the representations of Samuel 
reared in the Klione valley. About the beginning of the Whitmarsh as to the capabilities of the Soulli Sea 
17ih century Olivier de Serres and Laffthiias, somewhat Islands mulberry (J/ocwa- for fei'ding silkworms; 
against the will of Sully, obtained ro>al edicts favouring and so intense w^as the excitement that plant-, and crops 
the growth of mulberry ]>lantations and the cultivation of of all kinds were dis]»lac(id to make rotnn for i^lantations 
silk; but it cannot be said that these industries were of multirauhs. In Pennsylvania as much as ?300,000 
firmly established till (Jolbert encouraged the planting clianged hands for plants in one week, and frecjuently the 
of the mulberry by premiums, and otherwise stimulated young trees were sold two and throe tunes over within 
local efforts. a f^w days at ever-advancing i»rices. Plants of a single 

Into England silk manufacture W'as introduced during year’s growtli reached the ridiculous price of each at 
the reign of Henry VJ. ; but the first serious imjiulse to the heiglit of the fever, which, how'i'ver, did not last long, 
manufactures of that class wais due to tlie iiiiiiiigration in for in 1839 the speculation collajised ; the famous 
1585 of a large body of skilled Flemish weavers wlio fled wn/ticanUn was found to be no golden tree, and tlie costly 
from the Low Countries in consecpience- of the struggle jdautations were uprooted. 

with Spain iln‘n devastating their land. IVccisely one Tlie most singular feature in eoimexion with the history 
hundretl years later religious troubles again gave the of silk is the persistent efforts which Jiave bi‘en made by 
second and most effective imjietus to tlie silk trade of monarchs and other potentates to slimuhile sericulture 
England, when the revocation of the edict of Nantes sent I wdthin their dominions, elForts which continiii' to lids day 
simultaneously to Switzerland, Germany, and England a ; in Jlritisli colonies, India, and America. Tin sc endeavours 
vast body of the most, skilled artisans of France, who ' to stimulate by artificial means have in M'arccly any 
planted in these countries silk-vvoaviiig colonies winch are , instance resulted in })ermanent success. In truth raw silk 
to this day tlio ])riiieipal rivals of the French manufac- . can only be profitably brought to the market vvliere there 
turers. 3'he bulk of the French Protestant, wmvers I is abundant and very chea}) labour, — tbe fact that (liina, 
settled at Spilalfields, London, an incorporation of silk I Ja]>an, liengai, Piedmont, and the Levant arc the ]>rincipal 
throw'sters having been there formed in 1()29. Jaino.', I. | jiroducing localities making that plain. 


used many efforts to encourage the planting of tlie 
mulberry and the rearing of silkworms both at home and 
in the colonii's. In 1825 a public company was formed 
and incorfjorated under the name of the Lrilish, irisli, 
and (Adonial Silk dornpany, w ith a capital of £'1,000,000, 
principally with the view of introducing sericulture into 
Ireland, but it wais a complete failure, and the rearing of 
the silkworm cannot be said ever to have become a branch 
of British industry. 

In 1522 Cortiis appointed officials to iritrodiK'c sericul- 
ture into New Spam (Mexico), and rnullierry trees vv^re 
then jilanted and eggs were brought from Spain. The 
Mexican adventure is mentioned by Acosta, but all ti'ace 
of the culture had died out before tbe end of tlie centui*y. 
In JG09 James 1. attempted to reinstate the silkworm on 
the American continent, but bis first effort failed through 
shipwreck. An effort made in 1G19 obtained greater 
success, and, the materials being present, the Virginian 
settlers vvijre strongly urged to devote attention to the 
profitable industry of silk cultivation. Sericulture was 
enjoined under penalties by statute ; it was encouraged by 
bounties and rewards ; and its prosecution w'as stimulated 
by learned essaj s and rhapsodical rhymes, of which this is 
a sample : — 

Where Worines and Food doe naturally ahouud 
A fjallsint Silken Trade must there lie found. 

Virginia excels the. World in both — 

Ell vie nor malice can gaiiie say this troth ! 

In the prospectus of T/iw’s great Compafjnie den I tides 
Occid(‘ntales the cultivation of silk occupies a place among 
the glowing attractions whicli ayured so many to disaster. 
Onward till the period the War of Independence 


21ie SUlworm, 

The miilbcrrj^-feeding moth, Bomhi/r mnn\ which is the 
principal source of silk, hiikmgs to the Bomhi/nda', a family 

of Lepuloptera in wliii'li 

are embrai'ed some of the v 
largest and im‘st hand- 
some moths (see vol. iv. 
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are embrai'ed some of the v 
largest and most hand- 
some moths (see yol. iv. 

an inconspicuous moth 

white colour, with a body 

not half an inch in length, , , „ 

the lemalc b'Mng a little 

longer and stouter, its vving.s are slnirt and weak; the 
fore ])air aie. falcate, and the liind pair do not reach to the 
end ot the body. I'ho 

creani (jlou^, attains 

slender in com[)ari.son 
with many of its a Hies. V 
The second thoracic 

there is a spine- like 

liorn or protuboranco k,„. . ,,„r (f.m.i.). 

at the tail. The 

common silkworm produces as a rule only one generation 
during the year ; but there are races in cultiv.ition which 

XX1L--8 


Fig. 2 — Homintr moti (friniili-). 
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are bivoltine, or two-gcnerationed, and some arc multi- 
voltine. Tts natural food is the leaves of mulberry trees. 
The silk glands or vessels consist of two long thick-walled 
sacs running along the sides of the body, 
which open by a common orifice-- the \ 

spinneret or scripositor — on the under lip / ( n 

of the larva. Fig. 4 represents the head (n) f I J{ / 
and feet (A, f}) of the common silkw'orm, 

gramm^^ view 
these vessels be- 

1 •.-I Ik. — Luivh of liomOyx tnnrt, 

come gorged with 

a clear viscous fiuid, wdiich, upon being exposed to the air 
immediately hardens to a solid mass. Advantage is taken 
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of this peculiarity to prepare from fully-develo]»od larvm 
silkwonu gut used for casting lines in rod- fishing, and 
for numerous other purposes w^hcro lightness, tenacity^ 
flexibility, and strength are essential. The larvje are 
killed and liardiuicd by steeping some hours in strong 
acetic acid ; the silk glands arc then separated Irom the 
bodies, and the viscous liuid drawui out to tlic condition 
of a fine unifoim line, which is stretched between jfins at 
the extremity of a board. The board is then e\po.sed to 
the sunlight till the lines dry and harden into the 
condition of gut. The prejiaration of gut is, however, 
merely an unimportant collateral manufacture. When 
the larva is fully mature, and ready to change into the 
pupa condition, it jiroceeds to spin its cocoon, in w^hich 
operation it ejects from both glands sinmltanc.ously a line or 
thread about 4000 yards in length, moving its head round 
in regular order continuously for three days or thereby. 
The thread so ejected 
forms the silk of com- 
merce, which as w’ound 
in the cocoon consists of 
two filaments — one from 
each gland — laid side by 
side and agglutinated 
into one iibre (l^'r. have) 
by their ow'ii adhesive 
constituents. 1 1 nder the 
microscope, therefore, 
cocoon silk presimls the 
appearance (fig. 5) of a 
fiomewliat flattened com- 
bination of IW'O filaments Fio 6.— MlrroBcopIo appearance of Silk of 
placed side by side, being nombyx won 

on an average from -033 to *036 mm. broad by *020 to *025 
mm. in thickness. The cocoons are white or yellow in 
colour, oviform in sliapc, with often a constriction in the 
middle (fig. C). According to race, tkc., they vary con- 



siderably in size and weight, but on an average they measure 

from an inch to an inch and a half in length, and from half 

an inch to an inch in diameter. They form 

hard, firm, and compact shells with some 

straggling flossy filaments on the exterior, 

and the interior layers are so closely and 

densely agglutinated as to constitute a 

parchment-like mass which resists all 

attempts at unwinding. The w*hole cocoon 

with its enclosed pupa w^eighs from Jb 

grains for the smaller races to about 50 

grains for the breeds which spin large 

cocoons. From two to three wrecks after 

the completion of the cocoon the enclosed 

insect is ready to escape ; it moistens one fi-cwoonof 

end of its solf-mado prison, thereby enabling 

itself to push aside the fibres and make an ojiening by 

which the perfect moth comes forth. The sexes almost 

immediately couple; the female in from four lo six days lays 

her eggs, numbering 500 and upwards ; and, wdtli that the 

life cycle of the moth being complete, both sexes soon die. 


Seinenlimr, 

The art of sericulture concerns itself wdth the rearing of 
silkworms under artificial or domesticated conditions, their 
feeding, the formation of cocoons, the securing of these 
before they are injured and pierced by the moths, and the 
maturing of a sufficient number of moths to sujiply 
eggs for the cultivation of the following jc«ar. The first 
essential is a stock of mulberry trees adecjuate to iced the 
worms ill their larval stage. The leaves preferred in 
Europe are those of the white-fruited niulherry, 
alba, but there are numerous other s])ccie.s which appear to 
bo cijiially suitable. The soil in whicli the mulberry grows, 
and the ago and condition of the trees, are imiiortant 
factors in the succe.ss of silkw'orm cultiv alien ; and it has 
been too often ])ro\ed that tlni inulbeiry wull grow in 
.situations where, from the nature of the liiaf the liees put 
forth and fioin other circumstances, silkworms cannot be 
profitably roared. An elevated position wdth dry friable 
w'tdbdrained soil produces the best <piality of leaves. 
Throughout the East the s])ecios ol mulberry cultivated 
are numerous, but, as these trees liave been growm for 
special pur]joses at least for tlirce thousand years, they 
bliowr the complex variations peculiar lo most cidtivatod 
plants. 

The eggs of the silkworm, called f/rame, arc hatched out 
by artificial heat at the period w'hon the mulberry leaves 
are ready for the feeding of the larvie. These eggs are 
very minute-- about one hundred weighing a grain ; and a 
vast number of liatched worms may at first be ke})t in a 
small sjiace ; but the rapid growth and voracious ajipetite 
of the caterpillars d(‘niand quickly increasing and ample 
space. Ficces of pa])er puncturiMl with small hole.s are 
placed over the trays in wdiich the hatching goi‘.s on ; and 
the w^orins, immediately they burst their shell, creep 
through these ojionings to the light, and thereby soi’ano off 
any fragments of slieli which, adhering to their skin^ w^ould 
kill them by constriction. The rearing liouse in wdiich the 
worms are fed (Fr. waffnanene) must be a spacious, well- 
lighted, and well-ventilated apartment, in which scrupulous 
cleanliness and sweetness of air are essential, and in which 
the tem[)craturo may to a certain extent be under control. 
The w^orms are more hardy than is commonly supposed, 
and endure variations of temperature from 62'' to 78* 
F. without any injury; but higher ten)i)erature is very 
detrimental. The lower the temperature at which the 
worms are maintained the slower is their growth and 
development; but their f health and vigour are increased, 
and the cocoon they spin is proportionately bigger. The 
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worms increase in size with astonishing rapidity, and no 
less remarkable is their growing voracity. Certain races 
moult or cast their skin three times during their larval 
existence, but for the most part the silkworm moults four 
times — about the sixth, tenth, fifteenth, and twenty-third 
days after hatcliing. As these moulting periods approach, 
the worms lose their a})petitc and cease eating, and at each 
period of change they are left undisturbed and free from 
noise. The worms from 1 oz. of graine — numbering, say, 
40,000” consume in their first stage about 6 lb of picked 
leaf, in the second IS Ih, in the third 60 It), fourth 180 !t), 
and in their final stage 1098 Ih,-- in all 13G2 H) of mill 
berry leaf ; but from that is to be deducted about fi90 lb of 
unconsumod fragments removed in the litter, giving of 
loaf really consumed 772 Ih. An ounce of graine so treated 
may yield from 80 to 120 Ib of cocoons, 85 per cent, of 
which consists of the weight of chrysalides and 15 per 
cent, of pure cocoon. The growth of the worms during 
their larval stage is thus stated by Count IJandolo : — 



W'cjgtit per lao. 

Size in Litic‘8 

WorniH newly hatched.. 

1 gr. 

1 

After 1st moult . . . . 

1.5 ,, 

4 

„ 2d „ . ... 

94 

6 

,, 3d ,, . .. 

400 ,, 

12 

„ 4th „ . 

1628 „ 

20 

Gre.atest weight and si/e 

9500 „ 

40 


When the caterpillars arc mature and ready to undergo 
their transformation into the jiupa condition, thv'y cease 
eating for .some time and then begin to ascend the brush- 
wood brandies or ochelletos provided for them, in whicli 
they set about the s])iniiing of ilieir cocoons. Crowding 
of iiositions must now be guarded against, to prevent thi' 
spinning of double cocoons ((hmhitnin) by two ■worms s])in- 
ning together and so interlacing their threads that they 
cannot be reded. The insects comjdetc their cocoons in 
from three to four days, and in two or three da}s there- 
after the cocoons arc collected, and the pupa killed to 
prevent its further progress and the bursting of the slndl 
by the fully develojicd moth. JSuch cocoons as are selected 
for the production of graine, on the other hand, anj col- 
lected, freed from the external floss, and jireserved at a 
temperature of fiom CG" to 72*’ Fahr., and after a lapse of 
from eleven to fifteen days the moths begin to make 
their appearance. The colliding wliidi immediately takes 
place demands careful attention ; the males are afterw’ards 
thrown away, and the impregnated females placed in a 
darkened apartment till they deposit their eggs, 

— Tliafc llio .silkworm is fiubj«*ct to many and seiious 
diseases is only to be CNpuctod of a coMturo ^^liicli for npwiitds 
of 4000 y^ars has btjon ]»ro]iagaU'd iindor piirfly aitificnd condi- 
tions, and tlieso most friMpuMitly of a vciy insanitary nature, and 
wheie, not the healthy life of tho insed, but the amount of silk 
it could ho made to yield was the object of the onltivatoi. Among 
the most lalul and disastrous of these diseases with ■which the culti- 
vator had long to grnp])l« was “ iniiscardiiic,” a malady due to tlie 
development ofn fungus, hassiana, in fhehodyol the catci- 

pillar. The disease, is jicculiarly oimtagioiis and infeetious, owing to 
the development of tho fnngns through the skin, w'Immu-* s])ores are 
freed, •w'liich, corning in contaet with healthy eaterpillais, fasleii on 
them and geiminate inwards, givingolFcorpiiscles within the body 
of tho insect. JMnscaidine, however, lias not been e]>idrmie fur 
niany years, but about the year 18.^3 an \ ious att ent ion began to he 
given in Pram‘o to the lavagcsof a disease ainong-silkw'orms, wliieh 
from itsalaiming progress threatened to issue in national disaster. 
Tins disease, which at a later period became known .as “pehiine,” 
— a name given to it by M. de Quati(‘fjiges, one of its inaiiy in- 
vestigators, —had 4irst been noticed in Franco at Cavaillon in the 
valley of tho Dnram’c near Avignon. I’chriiu* manifests it.stdf by 
dark spots in tho skin of the larvie ; the eggs do not hatch out, or 
hatch imperfeetly; tho wonns are weak, stunted, and unequal in 
growth, languid in movement, fastidious in feeding ; many jiorish 
before coining to maturity ; if thejv spin a coeoon it is soft and 
loose, and moths when dovolo^pcd are feeble and inactive. Wnen 
iutlicient vitality remains to produce a second generation it shows 


in increased intensicy the feebleness of the preceding. Tho disease 
ia til us hereditary, but in addition it is virulently infectious and 
contagious. From 1850 onwaids French cultivators were com- 
pelled, in order to keep up their silk siijiply, to import graine from 
uninfected districts. The area of in lection increaseil rapidly, 
and wdth that the demand lor healthy giaino correspondingly 
expanded, while the supply had to he drawn from increasingly 
remote and contracted regions. Paitly supported by imported 
eggs, the production of .silk'in France w^ns in:iint.ime(l, and in 1853 
reached its inaxiinum of i!r>,000,()00 kilos of cocoons, valued at 
117,000,000 francs. From that period, notwithstinding the 
importation at great cost ot foreign graine, leanhing in some years to 
60,000 kilo.s, the ^noduction of silk fell oil willi startling lapidity: 
in 18.56 it was not more than 7,.5n0,000 kilos of cocoons ; in 1861 
ami 1862 it fell as low' us .5,800,001) kilos ; and in 186.5 it touched 
its lowest w'eight of about 4,000,000 kilos. In 1S()7 De Quatiefagcs 
estimated the loss sulVcied ])>• Fiance in tho 13 yoais iollowing 
1853, from decrea.sed jirodiictioii ol .silk and jm ice'paid tf> loicigii 
cultivators for graine, to he not h‘ss than one niilli.iid ot tiancs. 
In the cose of Italy, where the disease .showed itsdt latei but even 
more disastrously, afleeting a mmOi moie exti'iulod industiy, the 
loss in 10 years De Quatiefagcs statd at two milharels A loss 
of £120,000,000 stciling witliiii 13 years, tailing on a limited area, 
and on one class within these tivo countries, constituted indeed a 
calamity on a national scale, calling for national ctlort to contend 
W'itli its devastating action. The malady, moreover, sjiread (.ast- 
ward witli alarming lapidity, and, although it was found to he less 
disastrous and fatal in Oriental eountrii*s than in Europe, the 
sources of healthy graine became fewer and fewei, till only Japan 
wa.s lelt ns an iinmff‘ctcd source of European giaiiic sujjply. 

A scourge, which so sciicuisly mcnaceit the very exi.stcricc of the 
.silkworm in the world ncce.ssarily attiacted a great amount of 
attention. The disease was studied by tlie most eminent men of 
science ; reports and suggestions innnnicrahlc were made, and a 
whole, pharmacopoua ot remedies ])roj)oscd. So early as 1849 M. 
Guerin Meiievillc ohseivisl in tho blood of diseased si Ik worm. s cer- 
tain vibratory corjniscles, but neither dhl he noi the Italian Signor 
Filippi, who .studied them later, connect lliom distmeflji witlithe 
disease. The cor]msfl(‘s w’eic fiist accuratelv dcsciihcd by Signor 
Gonialia, W’hence they are sjiokeii ot as the corpuscles of Coinaha. 
Tlie French Academy diaigcd MM de i^iuatictages, Dcc.iisnc, and 
I’eligot willi the stmly of the disease, ami those Icftrnetl mm issued 
two elaborate repons — jKudf'i hur lci> MnladJvs yldtifllcs drs Vas d 
>Vo/c, 1859, and AuHvrlh’s llcvheirclm sur 7rs Maladies yUhalki^ des 
Vers a Soie^ 1860; but the suggestions they were able to oiler had 
not tho ette«‘t of stojqung the maich of the. disease In 1865 M. 
Pasteur undertook a (iov eminent commission lor the in\e.stigatiou 
of tho malady. Attention had hem previously directed to tho 
corpuscles of Cornuiia, and it had boon fouml, not only that they 
0 ( cuned in the blood, hui. that they gorged tlio wliole tissues of 
tho insect, and tlicir presence in the eggs thcmsches cfuihl ho 
microsc(>pically demonstrated. Ptisteiii set liiinscif to chu'idalo 
the life-hi.story of these cor]»ns(*lcs, and he soon established (l)that 
the corpuscles arc the si)cci.il charact(‘ristic. ot the discasi*, and tliat 
thc.se ill vaiiahly manliest tlicinsclves, if not in earlier stages, then 
111 the mature moths; (2) that the eorpii.sclcs arc parasites, and not 
only the .sign hut the cause of tho disease; and (3) tliat the disease 
manifests itself by licicdity, by contagion with diseased worms, 
and by the eating of leaves on which eoipuscles arc s]»iead. lii 
this connexion ho r.stahlislied the vciy important practical con- 
clusion that woTins whidi contiact tlie disease duiiiig their own 
life-cycle retain sulhcicnt vitality to feed, dcveloj), and sjiin tlicir 
cocoon, lilthough the next gcioTutum is inv.nii.hlv inltf|e<l .inrl 
.shows tho disease in its most viiulent and taMl form Dut lln.s 
fact enabled tho cultivator to know with asNinam e whetker the 
worms on which he bestowed his lahoui W’oiiM M«‘ld him a liaivest 
of silk. 11c had only to examine the bodies of the moths } lelcJing 
Ills graine: if they weie lice lioin discnse then a ( roj) was suie, if 
they were infecleJ the education woiil.I a-.siuiMlly fad I'a.tciir 
brought out tho fact that the malady Inid existed tiom leinotr^ 
IMuiods and in man} niisu.spi*etc«l localities, lie found eoipuscles 
in Japanese cocoons and in many specimens whn h had been pre- 
weived for lengthened jieiiods in juihln* (olIe( lions. li< 'amo 

to t he eoiicliisioii that tlie malady liad been ndu'ceiil in mair of . 
cessi VC generations of tlie silkw'oiiii, ami that the epuldiiw' eomlilion 
was oidy an exaggeration of a normal state hroiiglil ahoni hv the 
niethod of cultivation and ]>rodiution of graine ])urMicd. The cure 
proposed by Pasteur was .simply to take eaie that the sl.w k wlieij(*c 
giaim* W'as obtained shouhl hi healthy, and the olKjamg would 
then bo liealthy m-kO Small e<ltieutions icared a])ait from tlio 
ordinary nnignanein', for tlie pioduetion of giaiiie alone wer«* ic- 
commciiderl. At intervals of live days after spinning tlnsi cocoons 
specimens W’erc to he opened and tho chrysalides cxaTnincil iniero- 
.scopienlly for eoipuscles. Should none have appearc<l till towaids 
the poaiod of tiansfoirnation and escnj»c of tbe moths, the cg^^ 
subsispiently hatehed out might he depend<*<l on to yield a lair 
crop of silk; should the moths prove * crfectly free tioin corpuscles 
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after depositing their eggs the next generation would certainly live 
well through the larval stage. For special treatment towards the 
regeneration of an infected "race, the most robust worms were to be 
selected, and tlie motlis issuing from tlie cocoons were to be coujded 
in numi)f*red cells, where tin* female was to he confined till she 
deposited lier eggs. The bodies of both male and ff'inale -were to 
be examined for corpuscles, and tin* eggs of those found absolutely 
free from taint ivere preserved for similar “cellular” treatment in 
the folbiwing year. IJy this laborious ami painstaking metlioil it 
has been tonnd ]»ossible to le-estabhsh a liealtlij stock of valuable 
races from previously Iiiglily-intt'eted In-eeds. Tlie icai ingid’ worms 
ill small CAlueations under sp«'ci.il sujiervisioii has been found to be 
a most clleetive iiieans of combating ]iebrine. In tlie same ivay the 
rtanng of worms for grame in the open air, and umlei as fai as 
jKissible natural eonditioiis, lias ]>roved eijually valuable towards 
the development of a harily, Mgoious, and untainted stock. The 
open-all eduejition was originally jiroposed bv Ib (Uiavaiincs of 
Iji'iusannci, and largely cained out in the canton ot Vaml by M. 
Kolaiid, who reaied his wmrms on mulheiiy liei's enclosed within 
“manchons” or cages of wire gaii/e and (.inv.'is. Tlie ins(‘cts 
Jippeaii’d quickly to revert tonatuial eomlilioiis, the mollis hi ought 
out ill open air weie strongly maikid, lively, ami active, and eggs 
left on the trees stood the seventy oi the winter well, and hatched 
out Kin-cessfully in the following season. M. Poland’s exjieiieiiee 
demonstrated that not cold hut heat is the agent wliieh sjqis tlie 
constitution of the silkwoim ami makes it a rea«lv ]^le^ to <hsease. 

JV Ud Sdkb. — 'riie ravages of pelniiie ami oilier diseases had the 
clFeet of attracting pioiiiiiient attention to the nnmeioiis olhei 
insects, allies of the iniilbeiry silkworm, whieh s]uii serviceable 
cocoons. It bad been pn-vioiisly pointed out by Captain llutlon, 
W’bo devoted gi eat attention to the .silk question as it alleets llm 
East Indies, that at least six species of Jio)nfn/r^ ditlmang from JU. 
'j/iuri, but also Tniilberiy-feeding, areinon* oi less domesticated in 
India. T*'"— 
inelm le Jk 
lor^ the 
pooloo oi Hell' 
gal, a huge 
sjiccics having 
one generat loii 
yearly and pro- 
ducing a soft 
flossy cocoon ; 
the Chinese 

monthly W'orm, //. stHrnsh^ having 
several gemmations, ami making 
a small cocoon ; and the ]\Iadrasi 
ivorm of Bengal (/?. eru’si), the 
Dassee or I)esi worm of Bengal (//. 
fortuiHitiis)y ami li. arracati^nsts^ 
the Burmese wonn,- all of which 
yield several generations in the 
year and foim reelablo cocoons. 

Besides these there are many otlier 
iniilbeiry- fet'd mg liomhycKhi' in the East, pniicipally Itclongiiig to 
the genera TJuopIulii and iknuim, the cocoons of wdiieli have not 
attracted cultivators, 'i’lic motlis yielding wild .silks wliieli have 
obtained mo.st attention lielong to tlie extensive and handsome 
family SaturnidiR, I’lio 
most important of the 
species at the present 
time is thet’Jiincse fiissiir 
or tasar worm, Antlicrs'a 
•perniji (figs. 7, 8), an oak- 
feeding species, native of 
Mongidia, fiom wliicli is 
deriv'cd the gre.iter part 
ot' tlio so-ealled tussur 
silk now" iTiqiorled into 
Eurojic. (Moscly allioii 
to this is the Indian 
tussur moth (fig 9) An- 
thernn myhUa, loniid Fi« 8 -dcoon of 

througliout the wliole of India feeding on the bher tree. Ztzyphm 
mjuha, and on many other plants. It yn-lds a hirg<* compact cocoon 
(fig. 10) of a silvery grey coloiii, w hich^Mr Thomas Wardle of Ijcek, 
who has devoted a great amount of attention to the wild-silk ques- 
tion, has succeeded in reelinc^. Next in jiroiiiisiiig qualities is the 
muga or moonga worm of Assam, Anlhrnm aswvd^ a species to 
some extent domesticated in its native country. The yama-niai 
worm of Japan, Anthcro'a {Sanim) ynma-vuii, an oak-fce<ler, is a 
race of considerablo im|)ortam’e in Japan, where it was said to be 
maloiisly guarded against foreigners. It.s eggs were first sent to 
Eurojie by M. Ducheiie dii Bellecourt, French consul-general in 
Ja]iau in 1861 ; but early in March following they liatelied out, 
wlicn no leaves on which Uie larva* would feed were to be found. 
In April a single w'orm got oak-huds, on which it throve, and ulti* 




Fi<; 7 — riilnc'sf 'J usMii Moth, 
lot/n’i .va jicniui (utuk) 


matoly spun a cocoon wUcnce a female motli issued, from which M. 
Guerin M6nevillo named and described the s])ccies. A further supply 
of eggs w'as secretly obtained by a Dutch physician M. Fompe van 
Meedervoort in ISiWl, and, as it was now known that the worm was 
an oak-feeder, and 
would thrive on the 
leaves of European 
oaks, great results 
were anticipated from 
the cultivation of the 
yama-muL 'ITiese ex- 
]ieotatious, however,^ 



Fio. 9 — Anthtnm tnuliHa (fi-mali*). 


foi vai ions reasons, 
have been disap- 
nunled. The moths 
latch out at a period 
w hen oak leaves are 
not ready for their 
feeding, ami the silk 
is by no means*'of a 
quality to coiiqiare 
with thnl of the 
eoiumon mulheiry 
worm. The me/.iin- 
kooiie iimili of the 
Assamese, Authcra'a 


mcz(iykotir)\ \ields a valuable cocoon, as does also the Atlas moth, 
AtldA'us wdiK h has an omnivoious laiva found throughout 

India, (Vyloii, Bnimali, China, ami .lava The Cvuthia moth, 
Atfarus cynt/iia, is domesticated as a soup** 
of .silk in eeit.iin piovinces of (’hina, win 
it feeds on i}w Ai/hji/Jih.s r/faudn/osa, T 
eiia or ainndi niotli of Bengal and Assam, Af- 
which feeds on tlie eastoi -oil plant, 

}ields ftev’en geiieiatioiis yearly, fbiming loose 
fhhssy or.inge-red and sometimes wliile locoons 
Tlie ailanthns silkwoim of Europe is a h>brid 
b( tween -/I. ctfNt/nu and A. rictnt^ fiist obtained 
by Giietin Meiieviile, and now spreail through 
niaiiv silk -growing regions The.se aic only <i few" 
ot the motlis fiom wliicli silks of vniioiis uscful- 
m'ss can he prodius d , but none of these pii‘sents 
qualities, saving ju-iliaps elieapness alone, which 
can put iheiii ill t ompctitioji with common silk. 

Physical and Chnnical Ihlations nj Si/l\ 

CVimmon cocoons enclosing chrysalides 
w"eigli each from IG to 50 grains, or suy 
from 300 to COO of small breeds and from 
270 to 300 of large breeds to the lb. (Jne- 
seventh of this weight is pure cocoon, and 
of that not more than onc-half is obtainable as reeled silk, 
the remainder cotusi sting of surface Boss and of hard gummy 
Inisk or “ knub.''^ The total length of double thread or 
“bavo” which the silk- worm winds into its cocoon may 
amount to 4000 yards ; the quantity reclable therefrom 
jarely exceeds 000 yards, and may range from 330 to G50 
yards. It is found that the reelable fibre is as a rule 
thickest and strongest at the middle portion, tapering down 
very notably towards each extremity, in 1885 Mr T. 
Wardle of Leek showed by an elaborate series of measure- 
ments that the transverse section of common silk double 
thread or have measures on the average to in. 

at the thinnest and from to in. at the thickest part, 
and in some instances the middle was one-third thicker, 
stronger, and more clastic than the ends. As a great deal 
of silk remains on the husk after reeling, it is obvious 
that the thread last emitted by the silkworms on the inner 
w"all of the cocoons must bo of extreme tenuity. The silk 
of the various species jf Antherma and Attaevs is also 
thfcker and stronger at the centje of the reeled portion than 
towards its extremities; but the diameter is much greater 




SILK 


61 




than that of common silk, and tho filaments under the 
microscope (fig. 11) present the appearance of fiat bands, 
the exudation from the 

up into fine fibrilho under 

essentially of a centre or fjg. ii.— Microaniiiicnppf'amiiceof siikof 
„ Vi . Chiufsc TusBur. 

core of nbroin, with a 

covering of sericin or silk albumen, and a little waxy and 
colouring matter, h'ibroin, wli ich is analogous to horn, hair, 
and like dermal products, constitutes about 66 per cent, of 
the entire rnavss, and has a composition represented by the 
formula It has the characteristic aiipoarance 

of pure silk,— a brilliant soft white body with a pearly 
lustre, — insoluble in water, alcohol, and ether, but it dis- 
solves freely in concentrated alkaline solutions, mineral 
acitls, strong acetic acid, and in ammoniacal solution of 
oxide of copper. Sericin, which constitutes the gummy 
covering (Fr. f/res) of tho fibre, is a gelatinous body which 
dissolves readily in warm soapy solutions, and in hot 
water, lu -which on cooling it forms a jelly with even as 
little as 1 per cent, of tlie substance. It is precipitated 
from hot solutions by alcohol, falling as a white powder. 
Its formula is According to the icsearchcs 

of F. Bolley, the glands of the silkworm contain semi- 
liquid fibroin alone, and it is on exposure to the air that 
tho surface is acted on by oxygen, transforming tho ex- 
ternal ])ellicle into the more soluble form of sericin. Silk 
is highly hygros(;o[)ic, taking u]» as much as 30 per cent, 
of w’ater without feeling percc]>tibly damp. It is a most 
j)erfect non-conductor of electricity, and in its dry state tlie 
fibres frequently get so eh^ctrically excited as to .seriously 
interfere with tlieir working, so that it becomes necessary 
to moisten them w'ith glycerin or soa])y solutions. 8ilk is 
readily distinguished from wool and other animal fibres by 
the action of an alkaline solution of oxide of lead, w'hich 
darkens w'oi>l, ckc., owing to tho sulphur they contain, but 
does not affect silk, which is free from lliat body. Again, 
silk dissolves freely in common nitric acid, wliich is not 
the case w'ith wool. l>om vegetable lil)res silk is readily 
distinguished by the l)riglit yellow colour it lakes from a 
solution of picric acid, w^Jiich does not adhere to vegetable 
substances. TJie rod-like ap])earance of silk and its 
absence of markings under the microscope are also easily 
recognizable featuies of the fibre. 

Silk Manvfarture. 

Ilene we must distinguish between the reeled silk 
and the spun or waste silk manufactures. The formcjr 
embraces a range of operations jjcculiar to silk, dealing 
as they do -with continuous fibres of great length, w'hereas 
in tho spun silk industry the raw materials are treated 
by methods analogous to those followed in tho treat- 
ment of other fibres, it is only flt)ss, injured and un- 
reelable cocoons, the husks of reeled cocoons, and other 
waste from reeling, with certain wild silks, -which are 
treated by tho spun silk ])rocess, and tlic silk thereby 
produced loses much of the beauty, strength, and brilliauco 
which are chaiucteristic of the manufactures from reelijd 
silk. 


Fihiure or JUtelmg . — When the cocoons have been gathered 
the chrysalides they contain are killed cither by dry lieat or by 
exposure to steiun. All cocoons stained by 1 lie premature death of 
the chrysalides {cJiiques)^ yueiced cocoons, double cocoons, and any 
from other caubes rendered unicedable, aie ymt aside for tlie spun- 
ailk manufacture. Then the iininjuied cocoons aie bv theinsclve.s 
sorted into classes having sinnlar shades of colour, si/e, and 
quality of libie. This assortment is of gjeat (lonsrqnenco for the 
Bueceas of the reeling operations, as nnifoimity ot quality and 
evenness and regularity of libre ate the most valnablo features 
in raw silk. The object of reding is to bung together the 
filaments {lave) tiom two or inoie (giuieially lour or tivo, but 
sometimes iij) to twenty) cocoons, and to Iriirn* them into one con- 
tinuous, unitorm, and legulai stiand, which constitutes the “law 
silk” of commerce. To do tins, the natuial gimi ot the cocoons 
which liolds tlie filaments togctln*r must ho sotteiuil, the ends of 
the hlameiits of the rcipiiied nun i her o I cocoons must bcM aught, 
and moans must be taken to unwind and lay theso tihinnnts 
togothoi, so as to form a single uniloim lounded strand ot law 
silk. As the reeling pioceeds the leelor ba', to give the nu»st 
careful attention to the thickness of the strand being ]u<iduced, 
and to introdiicG new cocoons iii place, of any froiii wliicli tho 
roelahlc silk has liecome exhausted. In this way a continuous 
utiiform fibre or stiand of law silk of iudefinito length is jn-odiicod. 
Tho apyaiiatus used for tlii*se puqioses m some localities is of a 
very jinmitive kind, and the reeling being uneven ami lumpy the 
bilk IS of infeiinr qualit} and low value. With ( omparatively 
simple appliances, on the othei band, a skilled reeler, with ti allied 
eyo and delicate, touch, can pioduce jaw' silk of reiimikably bmootli 
and even quality. According to the inetliod commonly adopted 
in North Italy and Fiance the coersms are for a few minutes 
immersed in water a little under tlie boiling point, to which a small 
quantity of alkali has been added. A girl w itli a small band brusli 
of twigs keeps Stirling them in tho watm till the. .silk softens, and 
tho outer loose libios (floss) get entanghsl with the twigs and 
come off till the end of the mam lilanient {maitrr briii) is found 
The.se ends being .seemed, the cocoons aic traiisleiied to a basin or 
tray containing wMter healed to fioiii 7r>"’ to 85" Fahr , in which they 
float while the silk is being reeled oif. If the w'ater is too coltl I lie 
gum does nut soften enough and the cocoons use out ot the basin 
111 reeling; if it is too hot the cocoons tollayise ami (all to tho 
bottom. The ends of the requisite iiiiinbei of tilamcuts being 
hi ought together, the) are passed through an eyelet or guide, and 
similaily anotlier cijual set me passed through a corresponding 
guide. The two .sets of hlamenbs aie then crossed or tvMstcd 
around each other scvcial tum.-j as if to make one thread, alter 
wdiicli they are, .separated and pas.sed through .separ«it<‘ guides to 
the reel round which they arc .separately w'ound Wlicn a largo 
number of cocoons an* to bo combineil into one stiand they may ho 
reded from the tray m four sets, whieh aie first irosscd m 
then combined into two, ami those two then ciosscd ami after- 
wards comhined into a single strand. The ohjeit of crossing 
{rroissaye) is to rouiiiJ, smooth, ami condense the .separate filaments 
of each set into one strand, and us the suilaee of tlio lilameiits aie 
gummy and ailhesive it is found on drying that they haio agglutin- 
ated into a comjiai t .single fibie of law silk. In the most aiqno\eiI 
luodem filatures there is a separate loeooii boiler {cuisnfjii), an 
oblong tank eiiiitaining w'ater boiled b} steam beat. In these tlie 
cocoons aie imincr.setl in rectangular peiloiated boxes ioi uhoiil 
three minutes, when they aie lianslened to the heating imielnne 
an earthcinvarc, tioiigh having a peiloiated false hot tom 
tlirough whidi .ste.ini kce]>,s the water at a teiiijuTatnie iVfUii 
140"* to IfiO''. in tills water the eo* oon.s aie kej»t .sturiiig h\ ^nmll 
liru.shcs lotated by meehanieal means, and a.s the silk sol lens the 
hunshes giaduallv lise out of the water, bunging enl.mgleii Willi 
them tlie loose flo.ss, and theiehy leM'aling the ni.iin h lament of 
each eocoon. The cocoons are. next, in sulluient nnmhci, tr.'ins- 
feiied to the leder's tiay {barnu/la), wheie the water is lieafed 
to about 320". From the tiay the filaments me earned flin.ugh a 
scries f«r poicelain and glass eyelel.s, .so anangi'd that Ihe.str.iml 
ietn!n.s on itself, tw'o jiortmiis of the .same sti.iml IxMiigi io.s.sed oi 
intcitwdsted foi loundingand eoiisolnlation, instead ol the (ioiss.ign 
of two .s<‘parato strands as in the old method Tin* leel to wlm li 
the raw' silk is led consists ot a light six-jimed fiame, eneJosi • 
wnhiii a woollen casing having aglass fiame in tiont, the ciu’l«»sim) 
being luMted W'ltli .steaiii-pipes. To keep the '-ti.imb from diiectiv 
ovei laying each other and so adliciiiig, the last gimh thiough 
w'hieli tho .silk ]Kisses lia.s a recijirocating motion w lieichv the film' is 
distiibutcil W'lthin certain limits over tlie n el A si etmnal view 
of the reeling ajipaiatiis and airaiigeim nts now' iii eoinnion use in 
Italy — i.s .show'n in fig 32 

2^hrmcm(j — Kaw silk, hemg still too line am! delii ate foi ordin- 
ary use, next undergoes a .seiies of opei.itioiis i ailed Ihiowing, tho 
object ot wliich is to twist anil douhli* iL into mole siihstauMal 
yarn. The first operation ot tho silk tlnoustii is wimiiiig. lie 
receives tho law ulk in liaiik.s as it taken liom the i eel of tho 
filature, and putting it on a light retd of a similai comsl ruction, 
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called the swifts, he winds it on bobbins with a rapid reciprocating 
motion, 80 as to lay the fibre in diagonal lines. Tnese bobbins are 
then in general talcea to the first spinning frame, and there tho 
single strands receive their first twist, wdiich rounds them, and 
ju events the (;onipound fibre from splitting up and separating 
W'hen, by the subsequent scouring operations, the gum is removed 



which presently hinds them into one Next follows the oj)eratiou 
of cleaning, in which the silk is simply reeled from one bobbin to 
another, but on its way it passes through a slit which is sufliciently 
wide to pass the filament hut stops the motion when u thick 
lurn]> or nib is iiresentod. In tlio <loiibliiig, which is the next process, 

two 01 more filaments are wound together side by side on the same — — — — 

reel, pi(*paratoiy to their being twisted orthi<»wn into one yarn. ’ results. The silk is for four hours e xposed to a diy In at of 230* 
Bobbins to the mimbor of strands which aie to bo twisted into one | Falir., and immediately tliereaftcr weighed. To the weight 11 i»er 


These methods of indicating grades of silk give, however, only 
the most imperfect i<lea as to the quality of the thread ; and 
specially they convey no information as to uniformity of diameter 
and strength. To test the law material in respect of uniformity 
a most ingenious American invention, tho seiigraph, has been 
introduced, and is now largely used. Tho scrigraph has two reels 
mounted on one spindle, or at least so arranged that they make 
precisely the .same number of revolutions. Tho reels are covered 
with india-rubber, ami No. 2 is 3 per cent, greater in circum- 
ference than No. 1. The silk to bo tested is placed on No. 1 reel 
and from that wound on No. 2, which, being of greater diameter, 
puts a certain amount of stiain on tho elastic fibre. In passing 
from tho one reel to the other the silk is curried over an agate 
hook attaclicd to the bob of a pendulum, so tluit the strain on the 
yarn is communicated to tlio i>endulum. The stiani caused by the 
3 j»er cent, tension of course varies with the stiengfh of the yam 
to w'hich it is apjdied, being greater w ith increased st length and 
thickness, and falling away just as the strength of the yam 
decreases. Thus tlu‘ yarn in ]>assing over the iigatc hook keeiw 
by its tension the ]»emluliim at one particular position while it is 
uniform, but when it increases in stiength it laiscs the pendulum 
higher, and when it lK*conies weaker tho j»enduliiiii fulls. To the 
extremity of the pendulum is attached a j>en(‘il or marker, wdiich 
traces on a web C)f pa]>er, travelling at a late in fixed ))roportion 
to the w'imling, the changes in tho pendulum, ami thus is oldained 
a gni])hic record in a most distinct manner of eveiy variation in 
the fetiength of the silk. Tho precise spot wlieie. any imjterfcction 
occuis 18 sliow'n on fho tracing, whicli tlins not only absolutely 
ceitifies the quality of the yarn, but also automatically measures 
the quantity reeled. 

Comltttomng . — Silk in the raw" ami thrown .state, as has already 
been pointed out, absorbs a large amount of moist uic, and may 
contain from 20 to 30 per cent, of water without being manifestly 
damp. As it is largely sold by w'eight it becomes necessary to 
ascertain its condition in respect of absorbed water, and for that 
piirp<Ksc ufficial <oiiditioiiing houses ate esfablished in all the con- 
siderable centres of silk trade. In tlicse flic silk is tested or con- 
ditioned, and a certificate of weight issued in accoi dance with the 


are mounted in a creel on tlie doubling frame, ami tho strands are 
pass<‘d over smooth rods of glass or metal through a recquocatiiig 
guide to tho bobbin on which they arc wound. Each separate 
strand msses Ihiougli tho eye of a faller, which, should the fibre 
break, falls down ami instantly stops the inaehiiie, thus cfreetually 
calling attention to the fact that a thread lias failed. The spin- 
ning or throwing which lblh)W’.s is done on a frame with iipiight 
spindles and flyers, the yarn as it i.s twisted being drawn forward 
tlirough guides and wound on revolving bobbins with a reciprocat- 
ing motion. From the.se bobbins tho silk i.s reeled into hanks of 
delinito length for the maikct. Numoron.s attempts liave been 
made to simplify tho Bilk-throwing by combining two or more 
ojieratioiis on om* inacliine, but not as yet with much success. 

According to the qualities of raw silk used and the thi owing 
operatioii.s undergone the princqial classes of thrown silk are — (1) 
“ singles,” w'liieh consist of a single strand of twisted raw silk made 
up ot the lilainents of eight to ten cocoons ; (2) tram or welt 
thread, consisUug of two or three strands of raw silk not twisted 
before doubling and only lightly spun (this is soft, flossy, and 
comparatively weak) ; (3) organzine, the thread used for warps, 
made from two and rarely three twisted strands spun in the 
direction contraiy to that in which they are separately twi.stcd. 
Silks for sewing and embroidery belong to a different class from 
those intended for weaving, and thread-niakers throw their raw" 
silks in a manner peculiar to themselves. 

Namhcnng of Silk . — The numbering {tilro<jf) of ruiv and tlirowii 
silks, by wdiicb tlio size or fineness of tlie yarn i.s stated, is deter- 
mined by constant length with variable weight, ' w'hereas other 
yarn.s are indicateil by consfant w<‘ight with variable length. Tho 
original standard length W'as 9600 Paris ells — 11, 400 metres, the 
numbtu’ being tho weight in deriiors of 24 grains — 1 *276 grammes. 
This still remains the most common standard, and in practice the 
number is ascertained by the weight in grains, -5*^ of a denier of a 
hank containing 476 metres (properly 475? metres®* 400 Paris ells). 
According to this standard a single cocoon filament W'eighs 2 to 
3*5 ileniers, a 3 to 4 cocoon strand ranges from 7 to 10 dotiiers, 
and a 16 or 17 cocoon strand is numbered from 48 to 52. Spun 
silk is numbered on a different principle. In tho United Kingdom 
it is determined by tho cotton standard, the nTttnber of skeins of 
840 yards per lb. In Continental manufacturing centres generally 
the standard is tho number of ^cheveaux of 500 metres contained 
in a half kilogramme, or, more simply, the number of kilometres 
per kilogramme. According to the resolution of the iuteniational 
congress for promoting unifonnity in the numbering of yarns, 
held at Vienna in 1873 and at Brussels in 1874, the grade of silk 
ought now to ho expressed by ten times tho number of grammes 
given by a hank of 1000 metres. 
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/SVoi/nw<7. — Up to this point tne silk filoi* continues to be com- 
paratively lustieless, .still, and bai.sb, fiom tin; coating of albumin- 
ous matter (gum or (/res) on its suiface. As a ])icliininaiy to most 
subsequent j)rocesse.s the removal of the wliole 01 soino i)Oition of 
thhs gum is ncccs.s{iiy by boiling-off, scouring, or decrniungc. To 
boil off say 300 lb of thrown silk, about 60 lb of tine white soap is 
shred, and dissolved in about 200 gallons ot pun* water. This 
solution is maintained at a heat of 195*, and 111 it the hanks of raw 
silk are immeised, hung on a wooden lod, the liaiiks being coii- 
timially turned loiind so as to expose all portions crjuall^’ to the 
solvent iniluenco of the hot solution. After being dried, the 
hanks are jmrked in linen bags and boiled for thiee hours in a 
weaker .soapy .solution, then W’ashcd out in ]Hirc waiiu w'utcr and 
dried in u ceiitnfugal hydio-exiractor. According to tlu* amount of 
gum to bo boiled off the soayj solutions are made stiong or weak ; 
but care has to be exeicised not to oveido tho hcouiing, whereby 
loss of strength, substance, and lustre w"ould result. For some 
purposes — making of gauzes, crapes, fiour-bolting cloth, and for 
what is termed “souplcs” — the silk is not seouud, and for silks 
to be dyed certain dark colours half-seouung is piaclised. Tho 
jierfect scouring of Fieneh silks removes from 25 to 27 per cent, of 
their weight, and Ulimese silks lose from 30 to 31 ]»er cent. 
Scouring renders all common silks, W’hctbcr white 01 yellow in the 
raw, a brilliant jKjarly wliite, with a delicate soft llossy t<*xture, 
from the fact that the fibres which were agglutinated in reeling, 
being now degummed, are separated fiom each otlier and show 
their iinlividual tenuity in the yarn. Silks to be finished white 
are at this point bleached by exposuio in a closed cliamber to tho 
fumes of suIphuroiiH acid, and at the close of the pio<*ess the hanks 
are wa.8hed in pure cold water to remove all tiaees of the acid. 

SptiH Silk Manii/fref arc. — Tlie materials of the sjuiii silk* trade 
are— (1) tho floss or loose outer fibics which surioiind ordinary 
cocoons ; (2) tlie remains of cocoons after the reclabli* silk has been 
removed ; (3) w^aste from throwing processes and from all the 
stages through w hich reeled silk passes in manufacturing ; (4) 
uiireelnblc cocoons, i.c., those which are pierced, torn, or cut, stained 
by dead chrysalides, &c., and double cocoons ; (6) cocoons of various 
wild silks, which are either iinreelable or most piofitably worked 
by carding. Tho w'aste spinners’ first duty is to bring these diveise 
materials into uniform fibrous condition for spinning. In dealing 
with cocoons and cocoon husks, the fibres, wrhich arc gummed 
together into a dense compact mass, must be so wa.shed, softened, 
and freed from each other that they can be readily teased and 
torn into a tow"-like mass. Fqf this purpose they are washed with 
a sfrong hot soaj» solution in a revolving waslniig macliinc, in 
which they are continuously subjecicd for three or four hours to 
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the action of falling stampers. From this treatment they are taken 
to the cold-water washing machine, where they are treated with a 
continuous spray of pure water whilst revolving in the tub under 
the action of falling stampers, as in the hot- water machine. Next j 
the cocoons are rinsed in a spray of pure water, then the moisture 
is expelled in a hydro-extractor, and so, tlioroughly degumincd and 
softened, they are allowed to dry. For further treatment they are 
damped with a sprinkling of Weak solution of Marseilles soap, 
then beaten either with the hand or by means of a machine. 
This machine lias a senes of leather straps attached to an endless 
band, which hy its rapid revolution causes the straps to hit with a 
tpiick whi|)j>ing stroke against the surface of a involving tray on 
whic^i are placed the wasiied cocoons. The beating servos to free 
the libres fully from each other, and expels in the form of a tine 
dust the remains of chrysalulcs from the interior of the cocoons. 
It now leinains only bv the operation of the cocoon opener to tease 
out and separate the tiores into a kind of lap. The cocoon-opener 
is a modilied carding machine, the drum or cylinder of wliich is 
covered with strong card teeth. On this drum the iibres collect as 
they are opened and teased out, and wlieii the teeth are full the 
Jap so formed is stripped olf by the attendant. 'Hie silken fibres 
are now ready for the optTations prejiaratiiry to spinning. 

To bring law waste other than cocoons to this point a dillcreiit 
series of opciations arc necessary. The removal of the gum is first 
usually effected by a process of fernieiitatiori or maceiatioii insteail 
of washing with souj), w'hcrebv a groat saving of .soap is secured. 
Into a large tank a <jiiantity or waste is packed, and soaked ivith a 
weak soapy soluiioii which is maintained hy steam at about 170“ 
Tlic tank is closed ov<n, and in flic course of a few days fermenta- 
tion begins, and according to circumstances is allowed to go on 
from tw'o to Ihiee wrecks. From time to lime jiroof samples arc 
withdrawn to oliscrvc the progress of the rotting, as ovcr-fernicnta- 
tioii w’oiild result in the same injury which arises Irom over-scouring, 
— weakness of fibre, Joss of lustre, aiul w'aste of substance. Jiy 
maceration tin* silk loses from 20 to 30 per cent, of its weight. 
From the iriacciation vat the silk is conveyed to the hot-w’ater 
washing rnachine, where with a weak soajiy solution it is w’ashed 
Linder the. influeiico of sUmpers for alioiit live rniiiutes. Great 
mre is ncccssniy to jircvciit the silk fioni cooling before this 
washing, as tlieicby Die inaceiated slime would form an almost 
insoluble ilejMisil on the silk fibre. Fiom the hot soap solution 
the silk is fak< ii 1o the cold-wabu' machine, wlicre, with the aid ol 
3 tam|)<Ts, it iindergoes a thorough and prolonged washing. After 
being hung over liiirdles to <lry itisspnnkled with a weak solution 
>f Marseilles son]), ami then dried by means of the hydro-extractor 
ind subM*(|ueiit cxjiosurc in a heated well-veiitilated chamber. At 
bis jioint both cocoon waste, as already described, and floss w^aste 
ire in the same condition 

The s])iuner has now to deal with a mass of entangled fibres of 
ill lengths, which he must render even, jiarallel, and c'omjiaratively 
iniform in length before it can be spun. The fibres arc slightly 
lamped witli a w'eak soapy solution and taken to a filling drum, 
vhicn Consists of a laige cylinder having set into it, ])nrallel with 
ts axis, from twelve to twimty lows of strong steel siiikes. A 
ceding ayiron of cloth covered wdth caid-teeih is proviilcd to the 
nachine, and, as the fibre is carried forward iow’ards the drum, a 
iimilar card -teeth -covered band travels close over the surface of 
the apron, so that the fibre is presented to the drum from between ' 
two sets of eard-teetli. The rows of s))ikes catch the fibre as 
presented to them, dnuv it througli the c.iid-tecth, and carrying it 
with them Ian it around the drum in regulai combed-out order. 
"When the spikes are sutiicieiitly filled, the laj) is cut at each .set of 
spikes, and so stiipiied from the drum it forms a definite number 
of “stricks,” of the bieadth of the drum itself and the length of 
the space between the sets of spikes. These stricks are caught in 
wooden dani))s oi “books,” which arc fastened iii the heil of the 
flat dressing liamo. Over them an endless band travels, having on 
it at shoit intervals belts of liccklc-teeth. called combs, ivhich comb 
out doubled and sliort fibres, and, acting first on one end of the 
strick and next on the other, leave the silk in t!ie condition of 
beautifully paiallel and comparatively uniform flakes. The jno- 
duct of the first combing, called the first draft, is the longest and 
purest fibre. The material combed out as it fills the comb teeth is 
caught ill books, and when itself combed out forms second drafts, 
shorter and less valuable than the first ; and again the combings 
of second drafts, when combed, form third drafts still shorter. In 
tliis way five or six separate draft. s or combings from tbe original 
lap arc obtained, all increasingly short and imjairc. The final 
combed waste is ftealed by a different process for making noil or 
bourotte yarn. 

A new form of dressing-frame is now coming into favour, in 
which the stricks of silk have their ends rolled round wooden rods, 
and so secured between wooden clamps on the surface of a huge 
cylinder which revolves so slowly that the attendant can change 
and fill the clamps as the drum goes tc^ind. In its revolution tli# 
exposed portion of the silk is^first combed on one aide by a 
rapidly revolving card-tuothed cylinder, from which it iiaases 
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oiiwar^ to meet a second similar cylinder revolving in a contrary 
direction, which combs the opposilo side. Iii the second revolu- 
tion of the cylinder the portion of the stride which was pieviously 
wound on the rod is similaily combed on both side.s, n:id thus the 
entire strick is rendered smooth and jwirallcl. 

The above is an outline of the ordni.ii’v process of preparing 
silk waste as practised in Swit/cilaiul and in the Lnitcd Kingdoni^ 
&c., the range of inachiiios being that ol Mcssis Drcciiwood and 
Jlatlcy of 1^-cds. In the great MaiininglKim .silk mills at Hrad- 
ford, Mr S. C. Lister, the well-known inventor of W(»ol-c‘()mbing 
machinery, while using niacliiiiery of the cla.ss dcsciibcd, treats by 
patented methods peculiar to himself a great i»ropoition of his 
material. According to his original inoct ss, scouicd, teased, and 
opened waste is first drawn into a lap on a screw gill box. The.se 
lap.s, containing all the fibres both long ami short, me taken to 
the circular nip combing machine, whcie Die “top”ol long fibre 
is drawn out os a continuous sliver and separated from the “ noil ” 
or short fibre, which according to its length is delivcu d at scjiarate 
))oiuts. In his most recent mode of woiking, Mi Listn lonns his 
waste into a broad lap on the laigo drum of a kind of caubng 
engine, the drum being stripped when its teeth me idled with the 
prepared fibre. These la]»s arc laid on the feeding t.ilde of a 
machine which has an oscillating or rocking filling head. At cacli 
oscillation the end of the lap in front of the table is “idled” on to 
a row of heckle-teeth parallid with it, and just as the feeding-table 
reccde.s a knife comes dowm between the liccklcs and the table with 
a .sudden stroke and separates from the laji sui'h fibtcs as have 
been placed or filled on to the heckle-teetli. Tiic.se liceklo-tceth 
ill Dio meantime, being fixed on an endless band, an* contiiinonsly 
moving forward in a horizontal direction parallel witli the front of 
the feeding macliine, and a set of tliice .such machines ])lacfi a 
])ortion of their laps on to the hcckle-tectli in their progress, flms 
filling Die teeth with a fair “bite” of silk, Iniinediately the 
heckles have ])a.s.sed the machines, the silk i.s caught and cleaned 
off the endlc.s.s comb by }><iirs of endless revolving nijis rising from 
under and de.scciuling from above, and betw^een Diesc nijis the 
stricks aic carried fonvard in tlie same hoii/oiital line m wdiich 
they travelled oil the hcckle-tecth, whieli Iieie begin then return 
journey to ho again filled. The sfiicks in their jnogn-ss arc now 
submitted to the combing action of revoh itig card-covcic«l cxliuders 
and card-covered cloth. Half way on in its hoiizont.d path a 
second set of endless nips sei/c the coiuImhI poitioii ol the silk, the 
uncombed iiortion held between the fiist set is icl»‘tvscd, and it in 
its turn is submitted to the < ombing action of cvlindcis ami ciidlc.ss 
card-bands. In the cud the fully ilressod stri(‘lv.s ol .silk fall on a 
nariow feeding cloth, whhh has a combined recipiocating and 
forw’aid motion, so that the material i.s .spread with the utmost 
rcgiilaiity and evenness. It pa.sse.s through a .set ol sciew gills, 
and Is delivered into cans in tlic form ot a iimst uiiifonn and tsiual 
continuous sliver. The great advantage of these machines is the 
small amount of tending they retpiiro and the large (juantity of 
dre.sscd silk they deliver witli uneiriug regularity. 

The spinning pro])cr of di eased waste is done pun isidy as in the 
spiniimg of flax yarn. The liaki-s are formed into a bioad sliver 
on the spreading frame, and fin t her attenuated ami e«]naliyed on 
the .set frame and the drawing frame, from which last the silk 
pas.ses to the loving frame, wdieie it receives its fust oreliininary 
j twist and is sulficicntly condensed to wind on a bobbin. The 
rovings are finally elongated and 8])Uii on Die oidmaiy s])inmDg 
frame, and for twisting into Ihiend the yams in two, tbn e, or more 
stiands are wound together on the (ioubling liamc, and finally 
twisted asm dealing with raw silk s))iiining. 

Spun .silk, as it comes from the s])iniiiiig frann , show’s a good 
many nibs and iiTegu]aritie.s and some roughness of .suiface. 7o 
remove these it is wound from one bobbin to another over an 
inipioving or cleaning and gas.sing machine, wdiich con.sists of a 
name having attached to it a mimber of small cone lolkis, around 
which the yarn passes in a w’ay which make.s the cntciing j)Oition 
of the thread rub against the jiortioii running oil In this way, 
wutli considciablc rubbing, tbe yam cleans itself ; ami in its coui.se 
over tlic 1 oilers it ra])idly j)assi*s through a gas llaim*, w’liicli singe.s 
off the fine projecting libics, leaving the yarn ch an, lound, and 
(ompact. It is submitted to a tuiDicr examination by lic and 
hand after being wound into banks; and some \ain'> aie linally 
dre.sscd with albumen and gum solutions. 

Ill the. combing of waste silk as much as from 2.0 f«) .‘{O jut (ont. 
of W’aste in a second dcgiee aiiscs, much of whieli is \cr\ sliort, full 
of nibs and dust. From this a lower quality of yam is .spun, called 
noil yarn, and on the Continent “h(>.irette ' silk, to distinguish it 
from the “floret” silk m^dc from first wa.sfc. ()ii .account of the 
shortness of 8ta]ile it is w'orked uj» by inachiiu'iv diflcrent 
that used in the floiwt uiamitacturc, being [»rej)aied bv carding, and 
combed out with a modilication of Heilinann s or ]a.stei .s combing 
machiiu\s. The finished noil yarn is very liiini»y, and leqiiirea 
severe improving and singeing. 

Spun sflk lacks the smoothness, brilliance, and .strength of raw 
silk yarn, but still it is on extremely valuable and useful material, 
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and its comparative cheanness gives it an important place among 
the products of textile industry. It is used very laigciy in mixed 
fabrics, as well as for the cheaper ribbons, velvets, hat. ])]ush, and 
for many other silk woven fabrics, as also in tlie hosiery and glove 
trades and for sewing, knitting, and emhioidering >arns. 

aV/M U'eujhlnuu — Into the dicing of silk it is not heie necessary 
toeiitci, exci'pt in so tar a.s coneeins a nefarious ju’aetiee, (sirried 
on in dye-housi‘s, ^^lueh has exercisr'd a most detrimental inlliienee 
on the silk trade Silk, we liavo sc<'m, loses about one-fourth of its 
Wciglit in s<M>iiring To obviate that loss it has long been the j»rac- 
tioe to (lye siune dark silks “in tin* gum,’’ the (l>e combining in 
tlicse (.ises w’lth the gum or gelatimuis coating, and such silks aie 
known as “souples " Both in tin* gum and in the boiled-off stale 
wik lias the jieeiiliar propeily of imlahmg evrtain metallic salts 
laigely and eombining veiy lirmly with them, the fibre remaining 
to exteiiial api)C.iranoe undiminished in slnuigth and lustre, but 
iniieli added to in si/e and weight. Silk in the gum, it is found, 
absorbs tliese salts more freely than hoded-otf; so to use it for 
weighting theie aic th(«<e gieat imhieements — a saving of the costly 
and tedious boiling-off, a saving of the 2.0 per cent weight wliieii 
would have disappeaictl in iKuliug, and a .surface on which mucii 
greater .sophist ie.it lou can he ]»ra<‘tisod than on scoured silk. In 
dyeing a silk blai'k a (erfaiii amount of w’oighl must be added; 
and the csunmoii ]»ia< ticc in foinier times wa.s to make up on llic 
silk W'liat was lost in the scouiing Uj» to 1857 the utmost the dyer 
could add w’a.s “w.-ighf loi weight,” but an accidental discovery 
that year putd\cis into the w'.iy of using tm salts in weighting 
W'ith the result that the\ can now add 40 oz. per lb to scoured silks, 
120 oz. to soujdcs, and as iniich as IfiO oz. to s]uiu silks, and yet 
call these conijMiumls “ silk.” Not only so, but the use of tin salts, 
cspeenilly stannic ehloiide, SnCl^, enables d3’ers to w'liglif all colours 
the same ;is black In Ids “ Keport on English Silk Industry ” to 
the lioyal Commission on Technical Instruction (1885j jMr Thomas 
Wardle of Leek says * — 

“Cdlours nnd wliito of all jiossihlc shadoM rtm vcr> I’liMh la* Iiiipiirtcd to this 
com|i()ini<l of Milk >111(1 tin, and tldK method i.h h(>eominK e\teic(i\ily used in 
LyoiiM 'Ilms >vi iithtiiij', 'whwh was uniil leiently limuithl to apply only to 
black KiJks, and fiom which culouxd silks weu* eomiMnatl\ely fiec. Is now 
cheapcidiu; and ddenoiating the luttei in pietty much the satm* latio as the 
formei Thus the pioto- and pm -salts of lion, as well as the piotti- and iiei -salts ot 
tin, inelttding also a large laiiety of tannin, sumac, divi-di\i, cJiestnut, ^uIonhl, 
the auicius (.Ireca (Uttuhu and Cahr/iu fiom India), lioni wlndi a»e 

obtained iiiUii and ganihiei, J&c , are no ioiigoi uhcU solely as motdaiits or 
tinctorial matters, hut mainly to serve the olijuct of (.onxMimg the silk into a 
giea11> -expanded dbie, eonsisting of a cungloineiation uf iiioie ot less of these 
■ubstiiiKes.'’ 

Sugar also is cni]»loyed to weight s>ilk. On tin's adulferant Mr 
Waidlc remarks. — 

“With a solution of sugar, silk can have its weight augmented fiom 1 07 to 
8 iu ])(M th I am not (piite sure tliut this nndhod of w('igiitiiig w.is not hrsimed 
by tlic tliumsteis, as sugiu is known to have bctn used t*a adulteiaimg nnd 
loading gum silk for a \uv long tune, and tin n tin. Idea w.is aflei wards applied 
to silk uftei the dyeing opt raiions ll i.s much r< sorted to foi vieiglitiiir cohmied 
silks hy dyers on tlie Coniiiietit, and, Ihough u veiy clumsy method, no Mibs^'.iite 
lias hien found so clieap and easy of ai)])licalioii Jhdilonde of fin, having 
chcniiciil Hllinlty foi silk lihie, liid.s fair to (ixtirigiiisii the use of sugai, which, 
from Its liygioinctiU (|nalities, lias a tendt iicy to iiiiu tJie silk to wiiidi it is 
applied, if gieui eaic be not tak' n to legubde tlic (pemfin Tliire is not the 
slightest use oi excuse loi the applnutioii of sugai, (Xdjit to clieapen ihe silk 
by about ll> to ‘ZO jiei cent." 

JFift/ Silk ]>ncin(i — Atnong the di.sad vantages under which the 
ailka of tho wild nioth.s long l.iliouicd one of tlic nio.sf .sciious w'as 
the natural colour of the silks, and the ('xlicme difliculty with 
wdiich they took on dvc.s, .spciially tho light and biilli.int colours. 
For success in cojnug with tins difliiuUy, as well as in dealing 
witli th«‘ whole (|ucstioii of the cultivation and cnijdov'niciit ot 
wild Silks, the uiiwcarviijg ]mMciicc and gre."! t .skill of J\li Thomas 
Wardle o( Leek de.siuvc special meulnui hero The natural colour 
of tussui silk is 11 gre^Lsh fawn, and that .shade it w’lis found 
im])o.ssil)lc to discliaige liy any of the ordinary bleaching agents, 
so a.s to obtain a b;isis for light and delieatc d\es Aloi cover, th<‘ 
ebcmical chaiaetcr of the tiissni .silk diileis (lom that oi the 
mulberrj' silk, .md the hbie lja.s iiunJi less alhiuty foi liiietoii.d 


substances, which it takes up unevenly, rotiuirmg a large amount 
of dye-stuffs. After piotraidcd oxpernncnting Mr Wardle was 
able in 1873 to show a series of tus8ur.s w'cll-dyed in all tho darker 
shades of colour, but tlu^ lighter and bright blues, pinks, scarlets, 
Ate., h« could not produce. Sub.sc<pieiitly the late M. To.sHie du 
Motay found that the fawn colmu ot natural tussiir could bo dis- 
ehaigcd by solution of permanganate of pota.sli, but tho oxidizing 
action was so lapid and violent that it destroyed the lihro itselrT 
(leiitler means ot ovulation have since been ton ml for bleaching 
ius.sur to a faiily ]>ale ground, but the dyeing of light colours 
cannot jMd be .said to be a eommereial succe.ss The silk ot tho 
eria ur castor oil worm {AttacMs r/c/ a i) jneseiits the. .saiiio diflicultie.s 
in dyeing as the eoiiimon liissur. A portion of tlic. cria cocoons 
arc white, wliilc tlic olheis are of a lively brow’ii colour, and lor 
the dyeing of light colours the latter re(]iiirc to undergo a bleach- 
ing j>roec.s.s. Tin* silk takes up colour witli difliculty from a strong 
vat, and is eonsisjuciitly costly to dye. Moonga silk fiom Anihrrsea 
assinna bas geiieially a ratlier daik brown colour, but tliat aiipcars 
to be much influenced by the leaves on which tlic woiin feeds, the 
cocoons ohtuinod on the ( lianijiaca tree {Michcha thtnnjjam) giving 
a (me wliitc fibre much valmsl in Assam. The dark colours are 
verj'^ diflicult to bleach, but the silk itself takes dye-eolours much 
moie freely and cveiil,y tlian either tassur or eria silk. 

Trade and Commerce. 

About the commencement of tliis century the chief wlk- 
prodiicing regions of the w^orld were, the Levant (including 
V»roussa, Syria, and Tersia), India, Italy, and France, the 
two first named sending the low-priced silk, the other two 
the fine qualities, lietweeii 1840 and 1850, after the open- 
ing of trade with China, largo quantifies of silk were sent 
from ihe northern port of Shanghai, and afterwards also 
from the southern port of C’aiiton. Tho export became 
imjiortant just at the time wdien disease in Jilurope had 
le.ssened tlie production on the (kmtineiit. ^J'his increased 
jiroduction of medium silk, and the. growing demand for 
line sorts, induced many of the cocoon-growers in the Le- 
vant to sell their cocoou.s to Eurojioans, who reeled them 
in Italian fashion under the name of “ I'atcnt Brutia,^’ thus 
producing a very fine valuable silk. In J857 commenced 
tho imjiortation of Japan silk, wliich bi'camo so fierce a 
competitor with Bengal silk as gradually to displace it in 
favour ; and recently the native silk reeled in Bengal has 
almost ceased to be made, only the best European filatures, 
jiroduced under the supervision of skilled Europeans, now 
coming forward. 

C^ina and .Japan, both of w^hich contribute so largely 
to the supplies that ajipcar in Eiiro]>ean and American 
statistics, only export their excess growth, silk weaving 
being carried on and native silk W'oin to an enormous 
extent in both countries. The other Asiatic exporting 
countries also maintain native silk inannfacture.s which 
absorb no ineon.siderable proportion of their raw material. 
The silk production of the world, including only ihe amount 
exported from tlie.se Oriental countries, ainounts on an 
average to from 20,000,000 lb to 25,000,000 lb yearly; 
but the crop is subject to great variations. 

Tlie supjily available for lOuropean consumption during 
recent ycais was thus stated, in bales of 100 hi, by the 
Moniteur des Soies of Lyons, 2r)th July 1885 : — 




l.S7;>-7(l 

187(.-77 

1S77-7S 

i STS -70 

1870-80 

1880-81. 

1881-82 

1882-83. 

1883-84 

1884 8.7 

188,7-86 (estinftitfcs) 

Italy 

y*2,4O0 

.’iT.OOO 

2.".,000 

io,f.oa 

<;2,.'i00 

32,000 

68,500 

70,000 

.72,000 

73,000 

'■ 

65,000 

Maxiinum 

45,000 

Miiiiiniiin 

40,000 

r ranee 

•li.boo 

1(|,000 

2,000 

10,000 

r5,:)00 

K,t>00 

0 500 

0,;.(K> 

17,. 700 

14,500 

10,000 

10,000 

8,000 

Spam 

(Ob 

2,;.oo 

L.^oo 

7,70 

1,100 

SOO 

1,.700 

1,.700 

2,;ioo 

1,7.70 

1,.700 

500 

500 

Oieeec and A.siu Minoi 

(.,(>00 

](.,n00 

]0,0(»0 

(5,0C0 

#>,000 

f>,00() 

.7,000 

5,000 

6,000 

1*2,000 

1*2,000 

10,000 

8,000 

Total bales 

i io, ioo 

Jlij.'iOO 

:;h,.'»oo 

6(.,2,'i0 

8.1, HM» 

4(!.:soo 

81, .700 

8l.,000 

77,800 

101,250 

88, .700 

6.7,500 

56,500 

China 

1 ,'.'..000 

(IS, 000 

d;..0(K) 

4(.,000 

f>;i,o(K) 

0(M) 1 

67,000 

44,0(KI ’ 

47,000 

50,000 

50,000 

17,000 

4*2, (MIO 

Canton 

; n>,S00 1 

14,000 1 

1 10.000 ' 

12, .’>00 ; 

!»,000 

12,. 700 i 

5,000 

14,. 700 

] 1 ,.700 

16,000 

7,000 

12,000 

12,000 

Benpil ‘ 

' 1 1,000 1 

h,40J ] 

li,000 

/.,000 1 

fi,00l) 

3,000 

•1,000 

:i,0(N) 

:>\oi)0 

3.000 

3,000 I 

2,IM)0 

2,(K)0 

Japan 

I 14.(H»0 1 

! 1:1,000 

22,000 

22,000 

14,000 

1.7,000 

1.7, .7(K) 

2.7,000 

2.7,000 

20,000 

1.7,000 

12,000 

Total bales ' 

h'l.SOO 

101,402 1 

1 04,000 

65,r>00 

00,000 

80, 300 

01,000 

77,000 

86,500 

04,000 

80,000 

74,000 

68,000 

Grand total of bales 

2.TJ,]00 

10 .,002 I 

i:i2,f.(H) 

liiLTfiO 

173,100 

1:2,800 

17.7,500 

J63.0(Kl 

164,3(15 

10.7,2.70 

168., 700 

1 130, .700 

121, .700 

Prue of Tsutlce No 4 

i.'is 

; 

1 

17s «d. 

ir>s. 

Ids. 3d. 1 

13.H. Od. i 

17s. 

Hs. (id. 

16.4; 

1 13s. 

1 12s. 6(i. 

128. 6d. 
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Wmie these tables indicate remarkable fluctuation of 
supply they show generally that Asiatic countries, besides 
supplying their own considerable demands, send to Europe 
fully one half of the whole silk consumed in Western 
manufactures. China stands first as a silk-producing 
country, yieltog about 35 per cent, of the entire supply ; 
the whole produce of Italy amounts to nearly the same 
proportion ; the exports of Jaimn account for about 12 per 
cent, of the annual supply ; while in recent years Franco 
and the Levant are credited with about equal proportions. 

In the United Kingdom the trade in raw silks has been 
in a condition of decline for a considerable number of years, 
much of the Chinese and Eastern produce which formerly 
came to London now being unshipped at Marseilles, and 
sold in the Lyons market, which has become the leading 
silk mart. But there is a very steady and continuous ex- 
pansion in the demand for waste silks and cocoons for the 
spun silk trade. The following figures show the official 
annual returns of silk imports since 1860, the date of the 
French commercial treaty, which exposed many branches 
of the trade to severe and fatal competition : — 


Years j Raw Silk. 

Kimbe or 
lIiiNka of Silk 
jii.il Waste. 

Thrown Silk. 

Silk 

Hanufacturea. 

1860-66 

1865-70 

1870-75 

1875-80 

1880 

1881 

1882 

1883 

1884 

lb 

43,137,997- 

31,645,505 

34,220,037 

23,003,683 

3,673,949 

2,904,580 

3,377,119 

3,178,593 

4,522,702 

Cwta. 

132,020 

141,628 

171,166 

158,887 

66,002 

64,119 

44,277 

62,064 

67,239 

lb 

643,679 

869,251 

747.505 

646,247 

203,567 

131,836 

294,207 

292,433 

323,947 

£ 

80,127,878 

49,885,971 

65,118,816 

62,589,166 

13,324,985 

11,727,897 

11,174,573 

10,523,920 

10,984,073 


The sources whence the English imports of raw silk, 
the commercial names under which they pass, and their 
relative importance and values, are exemplified in the 
following table, extracted from the annual circulars issued 
by Messrs H. W. Eaton Sons of London : — 


Description. 

Imports, 

188*1. 

Imports, 

1885. 

Extreme 
Prices diiriiij; 
1885. 

Con- 

sumption, 

iiicliulinK 

1885. 

Priors 

1st Januuty 
1886. 

China - 

Tsiitlco 1 ) 

Haincen, ibc. f 
Tayaaam . 

Canton... . 
Szeclmen 

lb 

2,803.572 

416,466 

330,076 

23.154 

388,304 

126,450 

8,750 

225 

205,610 

273,760 

tt> 

1,001,436 

271,116 

150,328 

6,036 

70,560 

114,000 

7,875 

211,700 

310,300 

s d s. d. 

9 0to14 6 

7 r, „ ]5 0 

8 6 „ 12 6 

7 0 „ 1 1 3 

10 6 „ 15 6 

8 0 „ 14 6 

10 0 „ 23 0 

17 0to21 0 

20 0 „ 24 0 

20 0 „ 25 0 

1b 

1,225,938 

25)3,064 

460,456 

17.544 

372,176 

154,800 

7,700 

206,220 

307,400 

s. d. X d, 

9 6 to 14 6 

8 0 „ 14 6 

9 9 „ 13 0 

7 0 „ 11 3 

12 0 „ 15 6 

9 6 „ 15 0 

19 0 „ 21 0 

17 0to21 0 

20 0 „ 24 0 

20 0 „ 25 0 

Japan 

UonKal 

Patent Hrntia.. .. 
Persian 

Italian — 

Raw \ 

Novi f 

Thrown 

Total 

4,586,267 

2.153,251 1 

8,057,198 

... 



In the manufacture of silken fabrics Franco occupies 
the most important position among the nations. Not 
only is the whole of the raw silk produced in Franco 
worked up within the country, but a very considerable 
propcftrtion of that imported from the Levant and from 
Asia passes into the hands of the Frencli manufacturers. 
In all, between 8,000,000 and 9,000,000 lb of raw silk 
are on an average manufactured into various textures in 
France. Lyons is the headquarters of the trade, and, if 
the surrounding regions bo included, employment is given 
to about 120,000 looms, — 20,000 of which are driven by 
power, — principally in the production of dress silks, plain 
i^d figured, and in other heavy silken fabrics, and at St 
Etienne and St Chamond in the ribbon trade. There are 
also important manufactures of silk at C alais, St Pierre 

* The figures relating to TsaUee comprise Ite-reel, Hangchow, and Yuun-a. 

* The figures relating to TaysaamfibompiiBe Tossah. 
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les Calais (tulles and passementerie), Paris, Nimes, Tours, 
Avignon, and Boubaix. Next to France in the extent 
and value of manufactures comes Germany, where the 
principal seat of the silk trade is at Crefeld, nearly one 
half of the whole production of the empire being manu- 
factured there. The looms of Crefeld and the district it 
controls numbered in 1881 about 33,000, and the trade 
was flourishing and expansive. The manufacture of union 
velvets is the special feature of the industry, about one 
half of the looms being devoted to that textile ; but 
Crefeld controls also a largo trade in union satins, and 
pure silk broad goods and ribbons of all kinds. The 
whole value of its trade amoutited in 1881 to almost 
£4,000,000, one-fourth of which found a market in 
England, and about a quarter of a mLlliotj went to France. 
The other principal centres of the silk trade, all in llheiiish 
Prussia, are Viersen, Barmen, Elbcrfeld, and ]Miihlheiin. 
Third on the list of Continental producers is Switzerland, 
where Zurich takes the lead with broad goods (failles, 
armures, satins, serges, <tc.), and Basel rivals St Etienne in 
the ribbon trade. The number of looms throughout the 
country is estimateri at 40,000, of which 4000 are power- 
looms. Italy — the early home of the silk trade, the land 
of the gorgeous velvets of Genoa and the damasks and 
brocades of mediaeval Sicily, Venice, and Florence — has 
fallen from its high estate, and now enijiloys not more 
than 30,000 looms, the c(*ntre of greatest activity being at 
Como; but Genoa still makes velvets, and the brocades of 
Venice are not a thing of the past. In Austria the silk 
trade has found its princijal dcvclo])rncnt in Vienna and its 
immediate neighbourhood, the number of looms throughout 
the entire empire being estimated at from 15,000 to 20,000, 
of which 2000 are jiowcr-lootns. In Russia there is, with 
a growing cultivation of raw silk, a considerable and in- 
creasing manufacture, the special feature of which is the 
weaving at Moscow of gold and silver tissues and brocades 
for sacerdotal use, and for traffic with Central Asia. 

In the United Kingdom all the silk industrios--thcsc depending 
on spun silk uloiio excepted- -have been in a depressed and 
declining condition cr since 1860, The principal silk manu- 
facturing towns of Kngland hive been Coventry, Maeclesficld, 
Congleton, Lock, T>erl»y, London (Spitalhelds), Manchester, 
Middleton, and Nottingham, and it is estimated that at the best 
period not fewer than 1. '>0,000 looms found emj»loyment in the 
trade. In 1872 that number was reduced to 66,000, of which 
12,500 were iiower looms. Spitalliohls in licr best tlavs (aliout 
1826) kept 24,000 baml-Iooms occupied; now’ there are not more 
than 1200. Manchester once had about 20,000 leonus weaving 
silk ; now there are not 6000 so employed. Wlicii the Fiench 
treaty of 1860 came into opeiution Coventry liad about 9000 
looms, principally employed in ril»bon weaving ; now not more than 
one-fourth of tliat numhor are in ojn'ration. The cause of several 
of these severe changes is to be found in the introduction of the 
factory system of working and the extension of power-loom w’eaving, 
which crushed out domestic weaving, the original form of the silk 
industry; but undoubtedly also the Kngh.sh manufacturers were 
beaten iii the battle of free competition brought on by the French 
treaty. On the other hand, the remarkable development of the 


Silk anti Silk Goods erporttd from the Gtufrd Kingdom during the 
years 1860 to 1884 ineht'tive. 


Year 

Raw Silk. 

Kniibs or 
Husks of 
Silk and 
Waste. 

Thrown Silk 

Silk Mnnufactnrcs. 

Britisli. 

Fnreitrn and 
Colonial 

Biltiflh. 

Fondpn and 
Colonial 



Cwts. 

£ 

tt. 

1 

£ 

1860 

8,153,993 

1,.506 

826,107 

426,866 

I, .587, 803 

224,366 

1865 

3,137,292 

1,212 

767,058 

306,701 

1.404,381 

166,936 

1870 

2;644;402 

4,167 

1,IM,364 

30,771 

1,-150,397 

166,297 

1875 

2,651,417 

l,77y 

880,1)23 

87,024 

1,731,610 

828,426 

1876 

3,064,725 

4,210 

1,080,678 

.50.202 

1,704,665 

303,054 

1877 

1,652,035 

7,460 

570,909 

17,910 

1,705,153 

229,1.10 

1878 

1,841,505 

8,012 

.565;266 

40,470 

1,922,06.1 

222,13.1 

1879 

1,875,608 

5,029 

694,735 

24,461 

1.6')7,2<» 

248,495 

1880 

947,165 

9,241 

683,591 

7,5.53 

2,030,659 

269,023 

1881 

903,997 

4,528 

1,008,272 

5,561 

2, .561,7.10 

263,826 

1882 

915,773 

6,941 

825,572 

6,281 

2,692,275 

841,107 

1888 

524,182 

5,216 

706,825 

5, .596 

2,426,299 

840,805 

1884 

377,849 

6,538 

612,961 

50,5.59 

2,176,410 

644,793 
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coxuMratiTtily new trade in spun ailk goes far to ObmpenBate for 
the loss of ^0 older trade, and has enabled the exports of silk 
manufactures from the country to be at least maintained and to 
show some signs of expansion. The spun-silk industry has chiefly 
developed in the Yorkshire and Lancashire textile centres, — 
Bradfonl, Halifax, Roclidale, &c. But it is highly siguifleant 
that, while the exports of British silk manufactures have not 
decrciased, the imports in the meantime have shown a marked 
expansion ; and unquestionably, although the use of silken goods 
has increased very greatly within twenty-live years, the exjiansion 
of native silk manufaciuros has not kept pace with that growth. 

Favoured by the operation of prob'ctivo duties ranging from 50 
to 60 per cent, ad valorem^ the native manufacture of silk in the 
United States has been nursed into considerable activity and 
expansion, till now well-nigh one-half of the silken fa1)rios used in 


the country are of home manutkature. in 1860 the proportion dt 
native manufacture was IB per cent, in 1880 it reached B8 per 
cent, and in 1882 it was 40 per cent of the entire oonsnmptiozL 
Reelod silks are principally manufactured at Paterson and Hoboken, 
N. J., and Brooklyn and Jwew York City, N. Y., and tlie spun-silk 
industry flourishes at South Manchester and Hartford, Conn. 

The following estimate of the relative importance of the eilk 
manufacture of various countries was made in 1888 by Hr 
Peixotto, the United States consul at Lyons 

0OK Ann AAA 1 T>. 


France $86,000,000 

Oemiany 45,000,000 

United States 85,000,000 

Great Britain 25,000,000 

Switzerland....... 18,000,000 

giving a total of $270,000,000. 


Russia 16,000,000 

Austria 12,000,000 

Italy 12,000,000 

Spam 5,000,000 

Other countries. . . 1 7,000,000 

(J. PA.) 


SILLIMAN, Benjamin (1779-18(54), American chemist 
and geologist, was born in 1779 at Trumbull (then called 
North Stratford), Connecticut. His father, Gold Selleck 
Silliman, was brigadier-general in the war of the revo- 
lution, and had also lield important civil positions. The 
history of the family points to an Italian origin, but Daniel 
Silliman, the first to settle in the United States, came from 
Holland. Silliman received his early education at Fair- 
field, Connecticut, at that time the residence of his father’s 
family, and in 1792 he entered Yale College, where he 
graduated in 1796. He then studied law, and was 
admitted to the bar in 1 802, while a tutor in Yale College, 
to which })OHition he liad been appointed in 1799. In 
1802 a professorship of chemistry and natural history was 
established in the college, and he was at once elected to fill 
it. lie spent portions of 1801 and 1802 in Philadelphia 
in preparation for his work, and the year 1804 he spent in 
Europe, chiefly in England and Scotland, where he attended 
the lectures of Hope and Gregory, and also formed the 
acquaintance of Davy, Wollaston, Brewster, Leslie, and 
other eminent men of science. As a result of this visit he 
published A Jottmal of Travels in England^ IloUand^ a7id 
Scotland^ and of Two Passages over tJie Atlantic in the years 
1805 and 1800 (2 vols., 1810), w^hich had a marked success. 
In 1813 ho began service with the medical department of 
Yale College as professor of chemistry and pharmacy, and 
continued to give instruction there for many years. In 
1818 he founded the American Journal of Science and 
Arts^ a periodical devoted to the physical sciences, which 
has been, and is, the most imjiortant American scientific 
serial. In 18.51 he made a second journey to Europe, of 
which he likewise }mblished an account in two volumes, 
edited by his son, who had accomj)anied him. In 1853 ho 
became professor emeritus, l)ut he continued to lecture for 
a year or tw'o longer. His closing years were quieLy spent 
in unabated mental activity at M ew Haven until his death 
in 1864. Though devoted to scientific pursuits, he inter- 
ested himself in tlie public movements of the time. 

One of Silliman’a earliest seieiitihc publications was an account 
of the famous^ nietoorite which fell in Weston, Conn , I)e<;emher 
14, 1807. This account, which excited great public interest in the 
country, was reproduced abroad, and was read before the Royal 
Society of London, and also before tlic French Academy. Among 
his other scientific labours may be mentioned his experiments 
upon the fusibility of various substances in the flame of the com- 
})ound blowjupo of Hare, thou a novelty in science, and U]ion the 
vajiorization and transference of the carbon in the voltaic arc 
from the positive to the negative pole, which ho was the first to 
observe, lie also repeated the experiment by which Gay-Lussac 
had separated potassium from its hydrate, and obtained the element 
in its metallic form, doubtless for the first time in the United 
States. Other professional labours were an exploration of the 
coal formations of Pennsylvania in 1830, and an examination of 
the gold mines of Virginia in 1836. In 1832 and 1883, by 
appointment of the United States Government, he made a 
scientific investigation of the culture and manufacture of sugar, 
embodying his results in a voluminous report published by the 
Government, Though Silliman published a large number of 
acientifle na|)ers upon chemical and geological subjects, his reputa- 


tion was more especially due to the courses of public lectures 
wliich he delivered in the college and in various cities and towns 
of the United States. Tlic happy oonihination of a graceful and 
interesting stylo with unwonted splendour of experimental illus- 
tration gave these lectures an unprecedented popularity, and they 
exerted a powerful influence in awakening and devclofiing a taste 
for scientific mattera throughout the country. 

Brsldes the works iilieady mentioned, Silliman published in 1808 an American 
edition of Homy's C/temiHtry, with notes, in 1827 an edition of Hukewell's Omhgj/f 
and in 18.10 Element » of ChemUtry, in two volnmes. An account of his life, 
by Prof. Gcoigo P. Flsiior, of Yale College, was publUhcd in two volumos in 
1806. 

SILLIMAN, Benjamin (1816-1885), American chemist 
and physicist, son of the preceding, was born in 1816 at 
New Haven, Connecticut, and educated at Yale College, 
where he graduated in 1 837. He then became assistant 
to his father in chemistry, mineralogy, and geology, work- 
ing in his laboratory at the college, and pursuing original 
investigations. He began teaching in the laboratory soon 
afterwards. The school thus informally established was 
shortly afterwards recognized by a formal act of the cor- 
poration of the college, and ultimately developed into the 
Shefiield Scientific School of Yale College. In 1838 he 
became associate editor with his father of the American 
Journal of Science and Arts, and ho continued in the 
editorship of the journal until the close of his life, Prof. 
J, D, Dana (his brother-in-law^) having joined him in 
1846. In the winter of 1845-46 he gave a course of 
lectures on agricultural chemistry in New Orleans, which 
is believed to have been the first course of lectures upon 
that subject ever given in the United States. In 1849 he 
was appointed professor of medical chemistry and toxico- 
logy in the medical department of Louisville university, 
Louisville, Kentucky, which position he held for five years. 
In 1854 he succeeded his father as professor of chemistry, 
and continued to give instruction in this science, first in 
the academical and afterwards in the medical department 
of Yale College, until his death in 1885. In 1853 he was 
connected with the exhibition at the Crystal Palace in New 
York, having charge of the departments of chemistry, 
geology, and mineralogy. As a result of this work he 
edited a large quarto volume, TJtc World of Science, Art, 
and Industry (1853), followed in 1854 by The Progress 
of Science and Alechanisvti, He also published in 1846 
First Principles of Chemistry, a text-book which had a 
wide sale and passed through three editions. In, 1858 
he published a manual of physics entitled First Principles 
of Physics or Natural PhUosegJiy (2d ed. 1861), In 
1864 and again in 1867 and 1872 Silliman visited Cali- 
fornia, being engaged in professional work connected with 
various mines and in mineralogical and geological ex- 
plorations. Still later he made several visits to the 
mining regions of the western States and Territories, and 
the results of his observations formed the subjects of 
numerous scientific papers. In 1874, the centennial anni- 
versary of Priestley’s discovery of oxygen, he delivered at 
Ncrthumberland, Pa., where Priestley had resided during 
the later years of his life, an hiitoric^ address on Axner- 
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lean Contrilmtiona to Chemistry/' which he afterwards 
s expanded into a considerable volume. 

SILO. A modern silo is a pit or erection in which 
green crops are preserved in an undried condition for 
fodder. The term is derived from the Greek tripos (Lat. 
wnw), a pit for holding grain. It is only of recent years 
that ensUac/e, t.c., the preservation of green food for cattle 
by partial fermentation in silos, has become an important 
feature in agricultural economy. In various parts of 
Germany a method of preserving green fodder precisely 
similar to that used in the case of sauerkraut (see voL iv. 
p. 618) has prevailed for upwards of a century. Special 
attention was first directed to the practice of ensilage by 
a French agriculturist, M. Au^ste Goffart of Sologne 
near Orleans, who in 1877 published a work (Manuel de 
la Cvlture et de VEndlage des Mau et attires Ftmrrages 
Verts) detailing the experiences of many years in preserv- 
ing green crops in silos. An English translation of 
M. Goffart’s book by Mr J. B. Brown was published in 
New York in 1879, and, as various experiments had 
been previously made in the United States in the way 
of preserving green crops in pits, M. Goff art's experi- 
ence attracted considerable attention. Tho^ conditions 
of American dairy farming proved eminently suitable for 
the ensiling of green maize fodder ; and the success of the 
method was soon indisputably demonstrated among the 
Now England farmers. The favourable results obtained 
in America led to much discussion and to the extensive 
introduction of the system in the United Kingdom, where, 
with different conditions, success has been more qualified, 
but still highly encouraging. 

It has been abundantly proved that ensilage forms a 
wholesome and nutritious food for cattle. It can be 
substituted for root crops with advantage, because it is 
succulent and digestible ; milk resulting from it is good in 
quality and taste ; it can bo secured largely irrespective 
of weather ; it carries over grass from tlie period of great 
abundance and waste to times when none would other- 
wise be available ; and a larger number of cattle can bo 
supported on a given area by the use of ensilage than is 
possible by the use of green crops. 


A silo should have a dejith of at Itjast 15 feot, and may either be a 

E it or a building above ground, provided it is water-tight and, as 
ir as possible, air-tight. The crops suitable for ensilage arc the 
ordinary gnisses, clovers, lucerne, vetches, oats, rye, and iiiaixo ; but 
various weeds may also be stored in silos with good results, notably 
spurrey [Sitergulu arvemis), a mo.st troublesonio plant in poor light 
soils. As a rule tlie crop should he mown wlien in full flower, and 
deposited in the silo on l)ie day of its cutting. Fair dry weather 
is not e.s.sential ; hut it is found that when moisture, natural and 
oxtraiHJOus, exceeds 75 per cent, of the whole, good results are not 
obtained. The niahjrial is spread in unifonn layers over the floor 
of the silo, and closely packed and trodden down. If possible, not 
more than a foot or thereby should he added daily, so as to allow the 
mass to settle tiown closely, and to licat uniformly thixiughout. 
When the silo is quite filled a layer of straw or some other dry 
porous substance is spread over the surface, then it is (!ovored with 
boards, and a pressure of not loss than 100 lb per square foot is 
applied by weighting or other niechanieal means. 

A silo thus contains, to begin with, a mass of living vegetable cells 
surrounded with a rniniinum of oxygen. The activity of the cells 
continuing, oxygen is absorbed and carbonic acid evolved, and part of 
the starcli of the plants is converted into sugar. In the atmosphere 
of carbonic acid thus created the acid ferments manifest their 
vitality, and acetic, lactic, and butyric acids are developed at tho 
expense of the starch and sugar. These chemical changes are 
accompanied with an evolution of lieat, and the tempeniture of tho 
mass rises, till, when it attains 122“ Fahr., the action of the ferments 
is arrested. Should the heat rise to 160® the vitality of the 
vegetable cells themselves is destroyed ; and also when tlie available 
oxygon is exhausted chemical change ceases and sweet silage is 
produced. When from excess of moisture or other cause the 
tomporature of the silo does not reach 122® Fahr., the acid ferments 
are not killed, and they go on evolviti^chiefiy acetic and lactic acids, 
the results being sour silage. These ferments, requiring nitrogen 
for iheir existence, act on tho nitrogenous constituents of Sie plants, 


rendering the albuminoids partly soluble, evolving peptones, and by 
farther splitting up producing amides, urea, and ammonia. The 
production of sour silage is accompanied by much greater trans- 
formation and loRs than is incident to sweet silage ; and in extreme 
action the material aciiuires a most disagreeable odour. There is, 
however, no sharp line of distinction between the two, and both 
varieties are eaten freely by stock. Frequently a considerable loss 
occurs around the edges, and at other points where air gets access 
to the mass, by mildewing. See Report ol Select Committee, 

SILUBIDiE, a large fainilj of freshivater Fishes, 
flourishing in the present epoch, and represented by a 
great variety of forms in all the tropical and temperate 
regions, many of them reaching back into the Tertiary 
age. The principal characters of this family (termed a 
“suborder" by some), its position in the system, its 
geographical distribution, and some of the most remark- 
able points in the structure and life-history of its members 
have been already sufficiently noticed under loHTiiYoLoay, 
but we have hero to notice more fully the sections into 
which it has been divided, and certain remarkable forms 
which were referred to nominally only in that article. 

The modifications of the vertical fins, or ratlier the 
specialization of certain portions at the expense of others, 
and the greater or less extent of the branchial aperture 
form excellent characters for subdividing tho Biluroids. 

I. In the SUuridse Uomnlopterm the vertical fins are 
exceedingly long, occupying nearly tho whole extent of the 
embryonal fin, and in one genus (U€terobran(dius) a great 
part of the dorsal portion retains its embryonic character, 
being a ray less adipose fin. All the Siluroids of this section 
belong to tho fauna of tho Old World and Australia. The 
rivers and lakes of tropical Africa harbour many species of 
the genera Clarias and If eterobranrltns^’ ^thone of the Nile 
being known under the name of “(Jarrnoot." One of the 
Nilotic species, Clarias nm rantnthus^ occurs abundantly in 
tho Lake of Galilee, and, being a Jong, scaleless, eel-like 
fish of black colour, with eight long barbels round its 
broad mouth, was certainly includcjd among those which 
the Jews were forbidden to eat by the Mosaic law. These 
fish grow to a length of from 4 to 6 feet, and are eaten 
by the natives of tropical Africa. 

II. In the Siluridm Jletertypterse the dorsal fin has almost 
or entirely disappeared ; only its foremost portion and a 
small adipose remnant may bo preserved ; on the other hand 
the anal portion is retained in its whole extent. The gill- 
membranes remain separate and overlap the isthmus. This 
section likewise belongs to the fauna of the Old World, and 
includes, among many others, tlie species which has given 
the name to the wliole family, Silunis glanis^ the “ Weis ” 



of the Germans. It is the only representative of the lainily 
in Europe, and with the exception of tho sturgeon, is the 
largest freshwater fish of tho Continent. It was known to 
Aristotle, who described it under the name of Clams. It 
inhabits more the central and eastern i)ortion.s of Europe 
than the western, being absent in Italy, (Iracre, .southern 
Switzerland, France, and those parts of Germany which are 
drained by the Khine and its affluents. In general appear 
ance it somewhat resemble.s the burbot. Its head is large 
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and broad, its mouth uride, fumiBhed with six barbels, of 
which those of the upper jaw are very long. Both jaws 
and the palate are armed with broad bands of small closely- 
set teeth, which give the bones a rasp-like ap[)carance. The 
eyes are exceedingly small. The short body terminates in 
a long, corn})ressed, muscular tail, and the whole hsh is 
covered with a smooth, scalelesa, slippery skin. Hpocimens 
of 4 and 5 feet in length, and of fiO to 80 H) in weight, 
are of common occurrence. Its food consists chiefly of 
other bottom-feeding fishes, and in inland t;ountries it is 
considered one of the better clasps of food fishes. Stories 
about children having been found in lije stomach of very 
laige individuals are probably inventions. 

III. The tiHuridm A nfnnahptf^nr are a small section from 
tropical America, in which the dorsal and adipose fins are 
very short and belong to the caudal vertebral column, while 
the anal is very long, and the gdl-membranes are entirely 
8ej)arate, ovt5rla|»|»iiig the isthmus. 

IV. The Siluvuia' l^mteroptereR are a section extremely 
numerous in species, and represented throughout the 
tropics. The dorsal lin consists of a short-rayed and an 
adipose portion, iLe former belonging to the abdominal 
vertebral column ; the anal is always much shorter than 
the tail. The gdl- membranes are not confluent with the 
skin of the isthmus ; they have a free posterior margin. 
When a nasal liarbcl is present, it belongs to the posterior 
nostril. This section includes among many others the 
genus Hntjrus, of which the “Bayad” (7f. bnyad) and 
“l>ocmac” (A. dunnac) frc(]uently come under the notice 
of travellers on the Nile ; they grow to a length of 5 feet, 
and are eaten. Of the “ ( ^at Fishes ” of North America 
{Aminrua), locally called “bull-heads” or “horned -pouts,” 
with eight barbels, some twenty species arc known. Home 
of them are valued as food, especially one which is 
abundant in tbc ponds of Now England, and capable of 
easy introduction into other localities (A, ti>ehulosm). 
Others which inhabit the great lakes (A, niyritmis) 
and the Mi^sissipja (^1. pimderosm) often exceed the 
weight of 100 ll>. Platysto7na and Pinielodjis people the 
rivers and lake.s of tropical America, and many of them 
are conspicuous iu this fauna by the ornamentation of 
their borly, by long spatulato snouts, and by their gtcat 
size. The genus Arhis is coraiiosed of the greatest 
number of species (about seventy), and lias the wddest 
distribution of all Siliiroids, being represented in almost 
all tropical countries which are drained by largo rivers. 
Some of llie s[)ccies enter salt water. They possess six 
barlHjhi, and their head is extensively osseous on its upper 
surface ; their (lorsal and pectoral spines are genomlly 
develo])ed into ]) 0 \verful weapons. Bayarius^ one of the 
largest Siluroids of the rivers of India and Java, ex- 
ceeding a length of G feet, differs from Arim in having 
eight barbels, and the head covered with skin. 

V. In tlie SUvrldif Sttmthranrhm the dorsal fin consists 
of an adipowsc portion and a short-rayed fin which belongs 
to the abdominal vertebral <*olumn, and, like the adijiose 
fin, may be sometimes absent. The gill-membranes are 
confluent with the skin of the isthmus. The Siluroids 
belonging to this section are either Soutb-American or 
African. Among tl>© former we notice specially the genua 

which is distinguished by having a series of bony 
scutes along the middle of the side. The narrowness of 
their gill-openings appears to have developed in them a 
habit which has excited the attention of all naturalists 
who have visited the countries bordering upon the Atlantic 
rivers of tropical America, viz., the habit of travelling 
during seasons of drought from a piece of water about to 
dry up to ponds of greater capacity. These journeys are 
occasionally of such a length that the fish have to travel 
all night; they are so numerous that the Indians fill 


many baskets of them. Hancock supposes that the fish 
cany a small supply of water with them in their gill-cavity, 
which they can easily retain by closing their branchial 
apertures. The same naturalist adds that they make 
regular nests, in which they cover up their eggs with care 
and defend them, — male and female uniting in this 
parental duty until the eggs are hatched. SyrwdmUis is 
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an African genus and common in the Nile, where the 
various species are known by the name of “ Hhal.” They 
frequently occur among the repnjsentations of animals 
loft by the ancient Egyptians. The upper part of their 
head is protected by strong osseous scutes, and both the 
dorsal and pei^toral fins are armed with i>owerful spines. 
Their mouth is small, surrounded by six barbels, which are 
more or less fringed with a membrane or with branched 
tentacles. Finally, the lillectric Cat- or Sheath-Fishes 
{J^fala^denirwt) also belong to this section. Externally 


Fio. 3 . — Malaptemmi eleciricus, 

they are at once recognized by the absence of a rayed 
dorsal lint of which only a rudiment remains as a small 
interneural spine concealed below the skin. The entire 
fish is covered with soft skin, an osseous defensive armour 
having become unnecessary in consequence of the develop- 
ment of a powerful electric apparatus, the strength of 
which, however, is exceeded by that of the electric eel 
and the large species of Torpedo, It has been noticed in 
vol. xii. p. 650. Three species have been described from 
rivers of tropical Africa, of which one (A/, elertricus) occurs 
in tlic Nile ; it rarely reaches a length of 4 feet. 

VI. The section of Silurida Proter(7pod€8 contains small 
forms, some of which are of interest by the degree of 
specialization to which they have attained in one or the 
other direction. Many of them are completely mailed; 
but all have in common a short-rayed dorsal fin, with the 
ventrals below or rarely in front of it. Their gill-openings 
are reduced to a short slit ; their pectorals and ventrals 
have assumed a horizontal position ; and their vent is 
before, or not much behind, the middle of the length of 
the body. The first group of this section comprises 
alpine forms of the Andes, without any armature, and with 
a very broad and pendent lower lip. They have been 
referred to several genera (St^yoyenes^ Aryes, Brontes^ 
Astroplebus)y but are collectively called “ prenadillas ” by 
the natives, who state that they live in subterranean 
craters within the bowels of the volcanoes of the Andes, 
and are ejected with streams of mud and water during 
eruptions. These fishes may, however, be found in sur- 
face waters at all times, and their appearance in great 
quantities in the low^ country during volcanic eruptions 
can be accounted for bjr numbers being killed by the 
sulphuretted gases which escape during an eraption and 
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hy their bdng swept down with the torrents of water 
isBuing from the volcano. The lowland forms have their 
body encased in large scutes, either rough, scale-like, and 
arranged in four or five series {Chsdostom'm)y or polished, 
forming broad rings round the slender 
and depressed tail (Loricaria.^ fig. 4), or 
polished and large, so as to form two 
series only along the body and short tail 
(jOodlicJuhys, fig. 5). In India this sec» 
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Fio. 4.— Zrorieana tanceolata^ from the upper Amazons. 

tion is but sparsely represented, chiefly in mountain- 
streams, by small loach-liko Siluroids, in which various 
kinds of peculiar apparatus arc developed to enable them to 
hold on to stones, this preventing 
their being swept away by the 
current ; in Pseudicheneu the 
adhesive ap])aratus consists of 
transverse plaits of the skin on 
the thorax between the pectoral 
fins; in Ejc- 
ostoma the 
mouth is 
modified in- 
to a sucto- 
rial organ, 
probably 
with the 
func- 
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Fia. 5 . — Callichihys armatmt, from tlio upper Amuzons. 
Natural »ize. 


tion. Finally, tlie South American genus A which ii* 

remarkable for the peculiar mode of protecting its eggs, as 
mentioned in vol. xii. p. GGO, belongs also to this section. 

VJT. The small section of JSlihirulx OpinfhopUriR com- 
prises South-American forms, the majority of which 
inhabit waters at higli altitudes up to 14,000 feet above 
the level of the sea. All have a short-rayed dorsal fin, 
placed above or behind tlie middle of the lenglli of the 
body, above or behind the vcntrals, which may be absent. 
Also the anal is short. The nostrils are remote from 
sach other, and the gill-membranes are not confluent with 
the skin of the isthmus. These little fishes, of which 
Trichomycterm and KematogmyR are the principal genera, 
replace in the Andes the loaches of the northern hemi- 
sphere; they resemble them in appearance and habits, 
and even in coloration, offering a striking illustration of 
the fact that similar forms of ammals are produced unefijr 
similar external physical conditions. 


VIIL Finally, the Silrnddne Branchicolx comprise the 
smallest and least developed members of the family; 
they are referred to two genera only from South America, 
Stegophilm and Vandellia, tlie smallest of which does not 
exceed the length of 2 inches. Their body 
is soft, narrow', cylindrical, and elongate; 
the dorsal and anal tins short ; the vent far 
behind tlic middle of the length iho IxKly ; 
^ll-membranes confluent with the skin of the 
isthmus. Each maxillary is pro\uIcd with a 
small barbel ; and the gill-covers are armed 
with short stiff spines. Their small size not- 
withstanding, these Siluroids ar(‘ well knowm 
to the Brazilians, wdio accuse them ot entering 
and ascending the urethra of tjersons w'hih* 
bathing, causing inflammation and sometimes 
death. They certainly live parasiticall^ in the 
gill-cavity of large Siluroids, probably enter 
ing those cavities for })laces of safety, hut 
without drawing any nourishment from their 
hosts. ( a . a a.) 

8ILYANUS, an ancient Italian god of 
the woods (mfnv), closely allied to Faunus. 
Yirgil speaks of him as a god of fields and 
cattle, and says that the Pelasgians dedicated 
a grove to him near Ciere. Horace calls him 
the god of boundaries. Pigs w'ero sacrificed 
to him, and at harvest festivals ho received 
offerings of milk. lie appears sometimes, 
especially in inscription.^, as a domestic god, 
and is occasionally associated with the Lares 
and Penates. Virgil describes him as crowned 
with fennel and lilies or carrying an uprooted 
cypress in his hand. On a relief he appears 
with a crowm of pine branches in his hair, a pine branch 
in his loft hand, a skin filled with fruits hanging about 
his neck, a )u‘uning-knife in his right hand, and a dog by 
his side. On votiv(5 tablet.s he is ofteuer represented as 
the god of planting and gardening than as the rough 
woodland deity. 

SlLVEIt’ is widi‘]y diffused throughout the earth’s 
crust, including the ocean, which contains a trace of 
the noble metal — minute, it is true, in a relative sense, 
but in absolute amount api)roaching 10,000 millioii tons. 
Of the varieties of silver ores, the following chiefly are 
metallurgical ly important . ’~(l) Pi'guHne Slhur, genorally 
alloyed with mercury oi gold, and if with tlie latter 
including sometimes a trace of platinum ; (2) I/unt 
native chloride, AgCl ; (3) AVZ/v/’ (Jlawr^ native sulphide, 

! ; (4) BUvi'V-Vopin r Glatu'e^ (Ag,Cu).S; (o) Vyrnrgyr- 

tfe (“ llothgultigerz ”), Ag.jSbS.j ; (G) Stt, hintite, Ag^^SbS^ ; 

I (7) J^olybasitc, yfAg-^Cu^js -f (Sl^,As.dS Silver is also 
; frequently met with in base-metallic ores, f.y., in leiul 
I ores and many kinds of pyrites. Vnmixed siher minerals 
' nowhere present themselves in large i-ontinuoiis inasces. 
What wc call silver o^^s ” aie all more or less complex 
mixtures in whicli the non-argentiferous components are 
usually decidedly in the majority. Their mctalJiirgic treat- 
ment depends chiefly on the nature of these admixtures, 
the state of combination of the silver being as a rule irre- 
levant in the choice of a jirocess, because some at least of 
the noble metal is always present as sulphidt', and our 
modes of treatment for it include all other native* forms, 
Amalgatmtiun, Tl a given ore is relatively free of 
base " metals ” (melallurgically speaking), some process of 
“ amalgamation ” may be, and often is, resorted to. 

lu the Frcihvrg jrroccits tlm fust stej) i** to rortst tJio (groinxl) 
ore w'ith common salt, wliich coiivcits the suIj»lijJc of silver into 

^ Compare Chsmistrt, vol. v. p. .'i28-.030 ; Mining, Mint, 
and Monjsy. 
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ehlorida (AgsS+2NaCl + 40 from the air"» 2 A^Cl+Na,S 04 ). The 
massi aloi^ with certain proportions of water, scrap-iron, and 
merenry, is placed in bsrrd^ which are then made to rotate about 
their axes so that tho several ingredients are forced into con- 
stantly varying contact with o’'e another. The salt solution 
takes up a small proportion of chloride, which in this (dissolved) 
form is quickly reduced by the iron to tho metallic state 
(2AgCl + Fe'«Fe.Clj,+2A^), so that there is, so to say, room made 
in tho brine for another instalment of chlori<le of silver, which is 
reduced in its turn, and so on to the end,— the metal formed 
uniting with the mercury into a semi-flaid amalgam. Of this the 
bulk at least readily unites into larger continuous masses, which, 
on account of their high specific gravity, are easily sejiarated 
from the dross mechanically. The amalgam is ])rcssed in linen 
bags to eliminate a quantity of relatively silver-free liquid mercury 
(this of course is utilized as such in subseement operations), and the 
remaining solid amalgam is subjected to distillation from ii on re- 
torts, whereby its mercury is recovered as a distillate while a more or 
less impure silver remains in tho retort. This process, after Imvirig 
been long wrought in Freiberg with great success, is now super- 
seded there by tne Augustin method (see below), but it survives 
in some other places, as, for examjdo, the Washoe or Comstock 
district in the Sierra Nevada (United States). It is not used in 
Ohili, Peru, aud Mexico because of the scarcity of fuel. 

The Mexican process, though fur less perfect than that of Freiberg, 
evades this difficulty. It was trit*d for the first time, if not 
actually invented, by Bartolomeo do Medina in 1657. It was 
adopted in Mexico in 1566 and in Peru in 1574, and is in use in 
botn countries and in Chili to this day. The stamped ore is 
ground into a fine paste with water ; this paste, after having l>eon 
allowed to dry up a little iii air, is placed on a stone floor along 
with a quantity of salt, and the two are trodden togc*ther by 
mules. On the following day there arc added certain proportions 
of ‘‘magistral’* (a kind of crude sulphate of copper made by 
roasting copper pyrites) and of mercury, and tho mules are kept 
going until tne silver is as far as possible converted into amalgam, 
which takes from fifteen to forty-five day.s. Tho rationale of the 
process is not quite understood. According to Boussingault, the 
cupric chloride (formed by tho salt from the sulphate) chlorinates 
part of tho sulphide of silver, thus— 

2 CuCl., 4 Ag^S - 2 AgCl + S 4 CujClj , 
and the cuprous chloride formed acts upon another portion of 
sulphide of silver, thus — 

OuaCl, 4 AggS - 2 AgCl 4 CuoS, 

and in this way all the sulphide of silver is gradually converted 
into chloride. The chloride is reduced to the metallic state by the* 
mercuiy (Ag0l4Hg«“HgCl + Ag) with formation of calomel, the 
metallic silver uiiiting with the surplus imn-cury into amalgam. 
Tho calomel is allowed to go to waste. 

The Angnstin pr(Mics9 of silver extraction is only a peculiar mode 
of metallifying aud collecting tho silver of an ore after it has 
been by' some preliminary operation converted into cldoride or 
sulphate. Either salt is brought into solution —the chloride by 
moans of hot brine, the sulphate by means of hot water, acidified 
with oil of vitriol ; tlie solution is separated from the iusoluhlrs, 
and made to filter through a bed of preeipituted copper. Tho 
copiHir reduces the silver to metal, which remains on the bed as a 
spongy mass, while an equivalent quantity of copper chloride (or 
sulphate) passes through as a solution, ‘/’he silver sponge is col- 
lected, fi*eed from adhering cop]»er by muriatic acid in contact 
with air, and then sent to the furnace. From tho copper liquor 
that midal is pit^cinitated in its original form by means o( iron. 

The silver furni.snod by any of these molhod.s is never pure, even 
in the commercial sense. A general inetho<l for its purincatioii is 
to fuse it up with leail and subject tho alloy to cu}»ellation (see 
Lxan, yol. xiv. p, 876). ('’upel-silver is apt lo c*)iitain small 
quantities of lead (chiefly), bismuth, antimony, oopjicr, and more 
or less of gold, of wliich metals, however, only tho first three are 
rockoned “contaminations** by the metallurgist. They can be 
removed by a supplemental cupellation, without added lead, at a 
high temperature. Addition of lead w'ould remove tho copper 
likewise, bat it is usually allowed to remain and the alloy sent out 
as cupriferous silver, to be alloyed with more copner and thus con- 
verted into some kind of commercial “ silver ” (see below). If gold 
is present to tho extent of 0*1 per cent or more, it is recovered by 
treatment of the metal with nitric acid or boiling vitriol. The 
gold in either case remains as such ; tho silver becomes nitrate or 
sulphate, and from tho solution of either salt is recovered by 
precipitation with metallic copper. Although nitric acid is tho 
more expensive of the two parting agents, it is often now preferred 
because photograpliy lias created a larj^ demand for nitrate of 
silver. Compare Gold, vol. x. p. 749. 

For the incidental extraction of silver from essentially 
base-metallic ores the method in the case of all lead 
ores is simply to proceed as if only lead were present, 
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and from the argentiferous lead produced to extract the 
noble metal by one of the processes described under LuiiD 
(voL xiv. p. 376-7), while for the treatment of sulphureous 
copper ores one method is so to smelt the ore (with, if neoas- , 
sary, an addition of galena or some form of oxide of lead) 
as to produce a regulus of lead and a “ mat ” of sulphide 
of copper, (CuoS), which latter should contain as little 
lead as possible. The silver follows chiefly the lead, and 
is extracted from it by cupellation; but some silver 
remains in general even with a lead-free mat. Compare 
account of the Lautenbach process under Lead. 

A modern mode of extracting the silver from a copper mat is to 
roast it at a very low temperature, so as to proihi<;e a relatively 
large proportion of metallic sulphate, and theu to destroy the bulk 
of the snipbate of copper by a judiciously-regulated higher tem- 
perature. The silver all remains as sulphate, wliicb is extracted 
by hot dilute sulphuric acid and wrought by the Augustin method. 

Very interesting is the process which was patented by Claudel 
for the remunerative extra(3tion of tho few hundrcdtlis of a per cent, 
of silver contained in that kind of cupriferous iron pyrites which 
is now used, almost exclusively, for the making of vitriol. The 
“cinddrs,” as returned by tho vitriol maker, areliahitually worked 
up for cop]»er by roasting them with salt and lixiviating the 
roasted moss with water, when the copper dissolves as chloride, 
CusC ]2 and CuCl^. The silver goes with it, but for its precipita- 
tion no method was known until Field found that silver dissolved 
as AgCl in a chloride solution can be precipitated exhaustively by 
addition of the calculated prox>ortioii of a soluble iodide, as A^l. 
Claudet’s process is only an adaptation of Field’s discovery. Amr 
having diluted the co|>i»er liquor with a certain proportion of water 
he adds tlie weiglit of iodine, calculated from tho assay, as solution 
of iodide of zinc, which jiroduces a very impure j>rocipitote of iodide 
of silver. From it he re-extracts the iodine, by treatment with 
zinc and dilute sulphuric acid, as iodide of zinc, which is used over 
again. The “silver jnccipitato,” which now contains its silver as 
metal mixed with a large quantity of (chiefly) sulphate of load, 
goes to tho metal-rofiner, who teeats it as a lead ore. 

Clijemkally Pure Silver , — Even the best “ fine ” silver of 
commerce contains a few thousandth-parts of copper or other 
base metal To produce perfectly pure metal the most 
po^mlar method is to first prepare pure chloride (by apidy- 
ing the method given below under “ Chloride to a nitric 
solution of any kind of ordinary “silver”), and then to 
reduce the chloride to metal, which can be done in a great 
variety of ways. One way is to mix the dry chloride 
bituuately with one-fifth of its weight of pure quicklime 
or one-third of its weight of dry carbonate of soda, and to 
fuse down the mixture in a fire-clay crucible at a bright 
red heat. In either case we obtain a regulus of silver 
lying under a fused slag of chloride — 2AgCl + (CaO or 
Na.^C 03 )- 2 Ag + (CaCl 2 + 0 or 2NaCl + COg + 0). The 
fused metal is best granulated by pouring it from a suffi- 
cient liciglit, and as a thin stream, into a mass of cold 
water. A convenient wet-way method for small quantitiee 
is tu boil the recently precipitated chloride (which must 
have been x>roduced and washed in the cold) with caustic 
soda-ley and just enough of sugar to take away the 
oxygon of the Ag,fi transitorily produced. The silver in 
this case is obtained as a yellowish-grey heavy powder, 
which is easily washed by decantation ; but it tends to ^ 
retain unreduced chloride, which can be removed only by 
fusion with carbonate of soda. 

Stas recommends tho following process as yielding a metal which 
comes nearer hlcal purity. Slightly cupriferous silver is made into 
dry nitrate and the latter fused to reduce any platinum nitrate that 
may bo present to metal. The fused mass is taken up in dilute 
ammonia and diluted to about fifty times the weight of tho silver 
it contains. Tho filtered (blue) solution is now mixed with an ex- 
cess of solution of sulphite of ammonia, S 03 (NH 4 ) 2 , and allowed to 
stand. After twenty-four hours about one-half of tlie silver has 
separated out in crystals ; from the mother-liquor the rest comes 
down promxitly on application of a water-bath heat. The rationale 
of the process is that the snlphite hardly acts upon the dissolved 
oxide of silver, hut it reduces some of the oxide of copper, 2 CaO, 
to OUj^O, with fonnatioii of sulphate S 04 (NH 4 )g. This 0026 deoxi* 
dizps its equivalent of Ag.O,» forming Ag+CugOg, which latter is 
re&ced by the stock of sulphite reconverted into CoaO whieh 
now acts upon a fresh equivalent ofAggO ; and so on to the end. 
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SILVER 




Pare silver (ingot) has a beautiful white colour and 
lustre ; it is almost as plastic as pure gold, and, like it, 
very soft. It does not tarnish in natural air ; but in air 
contaminated with ever so little sulphuretted hydrogen it 
gradually draws a black film of sulphide. The specific 
gravity of the frozen metal is 10*42 to 10*51, rising to 
10*57 after compression under a die. It is the best con- 
ductor of heat and electricity. The expansion of unit 
length from O'* to 100* C. is 0*001936 (Fizeau). The 
specific heat is 0*0570 (Regnault), 0*0559 (Bunsen). It 
fuses at 954* C. (Violle) — t.f., far below the fusing point 
of copper or gold — without oxidation, unless it be in con- 
tact with a surface of silicate (porcelain glaze, <kc.), when 
a trace of silicate of AggO is produced. It volatilizes 
appreciably at a full red heat; in the oxyhydrogen flame 
it boils, with formation of a blue vapour. The fused 
metal readily absorbs oxygen gas (under fused nitre as 
much as twenty times its volume — Gay-Lussac). When 
the oxygenated metal freezes the absorbed gas goes oif 
suddenly at the temperature of solidification, and, by 
forcing its way through the solid crust produces volcanic 
eruptions of metal which are sometimes very beautiful. 
The presence of even very little base metal in the silver 
prevents this “spitting,” the base metal combining with 
the oxygen faster than it can be reabsorbed. IMre silver 
retains a trace of the absorbed oxygen permanently, and 
Dumas in an experiment on one kilogramme of metal 
extracted from it ^2 milligrammes of oxygen in an ab- 
solute vacuum at 400*-500* C. Water, and ordinary 
non-oxidizing aqueous acids generally, do not attack silver 
in the least, hydrochloric acid excepted, — which, in the 
presence of air, dissolves the metal very slowly as chloride. 
A solution of common salt acts similarly, the liberated 
sodium becoming NaOH. Aqueous hydriodic acid, even 
in the absence of air, dissolves silver perceptibly, with 
evolution of hydrogen (Dcville). Aqueous nitric acid dis- 
solves the metal readily as nitrate ; hot vitriol converts it 
into a magma of crystalline sulphate, with evolution of 
sulphurous acid. Silver is absolutely proof against the 
action of caustic alkali leys, and almost so against that of 
fused caustic alkalies even in the presence of air. It 
ranks in this respect next to gold, and is much used to 
make vessels for chemical operations involving the use of 
fused caustic potash or soda. The ordinar}” “ fine ” metal 
is good enough for this purpose. 

Silver Alloys. — Pure .silver i.s too soft to make durable coins or 
vessels combining lightness ^^i1h stability of foiiu. This defect 
can be cured by alloying it with a little copjjcr. All ordinary 
“silver” articles consist of such alloys. The proportion of silver 
in these (their “iineness”) is habitually stated in parts of real 
silver per 1000 parts of alloy. In Great Britain all silver coins 
are made of “standard silver,” the tinciiess of which, by legal 
definition, is 925. Tlie toleration is 4 units (of pure silver in 1000 
of alloy), I.C., a specimen passes as long as its finene.ss lies between 
926 and 921 (conimre Mint, vol. xvi. p. 488). As regards silver- 
plate the “Hall” in London lefuses to stamp any poorer alloy. 
In Germany and in the United States all silver coins, in Fmnee 
and Austria the major silver coins, are of the fiiiene.ss 900, with 
a toleration of 3 units. The minor coins of Austria are of the fine- 
ness 375 to 520 ; in Frane© all .silver coins under one franc contain 
886 of silver, 93 of copper, and 72 of zinc in 1000 pai’ts. The 
fineness proscribed by Jaw or custom for “ silver ” articles is 960 or 
300 (±6) in France, 750 in North Germany, 812 ‘5 in South Ger- 
many, and 820 in Austria. All tfuate alloys at least are liable to 
” liquation,” which means that, although they are iierfectly homo- 
geneous in the crucible, they freeze into layei's of not absolutely 
the same compo.sition. According to Leval, passing from the skin 
to the core of an ingot of 900 per millo silver the difference may 
amount to 3 units. Of all the alloys tried by that chemist only 
that composed according to the formula A&Oug, corresponding to 
719 per iiiille of silver, remained perfectly nomogeneous on freez- 
ing. He therefore recommends this alloy for coinage; unfor- 
tunately, however, any silver-copper alloy which contains less than 
about 760 per millc of noble metal tarnishes voiy perceptibly in 
the air. British standard silver is quite free of this defect^ but it 
ia inconveniently soft, far softer than the ** 900 ” allov. 


The extent to which the properties of silver are modified by 
addition of coimor dei)end8 on the fineness of the alloy produced! 
The addition of oven throe parts of copper to one of silver docs not 
Quite obliterate the whiteness of the noble metal. According to 
Kamarsch the relative abrasion suffered by silver coins of the 
degrees of fineness named is as follows : — 

Fineness 312 7.50 900 993 

Abrasion 1 23 39 9-6 

The same observer established the following rcLation between fine- 
ness p and specific gravity in coiius containing ii-oin 375 to 876 of 
silver per 1000 sp. gr. « 0*001647 8*833. 

The fusing points of all copper-silver alloys ]n*.s below that of 
pure copper; that of British standard silicr is lower than oven 
that of pure silver. For the alloys of silver with other metals than 
copper, see Gold, Platinum, and Nicktl. Tlic pieseut writer 
has introduced an alloy of 01 of silvei, 7 of gold, and 2 of nickel 
as a material far siqierior, on account of its higher rigidity, to fine 
silver for the making of alkali-proof vessels. 

“Oxidized” silver ia ordinary cupnlcrous silvci superficially 
modified by immersion into sulphide of sodium .solution (which 
produces a dark film of suljdiidc), or otheiwiso. 

Rilwring . — For the production of a .silver coating on a base- 
metallic object we have chiefly two methods. One of these is to 
dissolve silver in mercury and to apply this amalgam to tlie (care- 
fully cleaned) surface of the object by means ot a biush. The 
mercury then is driven away by heat, when a cohcicnt lilin of silver 
remains, which adheres very firmly, ia quite continuous, and needs 
not be thick to stand polwliing and other surface lieatmcnt. This 
very old method is to tins day tlie best for producing a strong 
coating, but it is dangerous to tlie hoaltli of tlic workmen, expen- 
sive, and troublesome, and has been almost sii])orscded by tlie 
modern process of chctr(t^ilathg (see Ki.Kf'Tiio-AlFTAiiLUiiOY, voL 
viii. p. 116 ). Objects made of iron or steel must first be coated over 
with coptier, and then treated as if they con&mtc(l of that metal. 

For Glass- Silvering f seo Mikrou, vol. xvi. ]». 500. 

Inscriptions on linen, consisting of lilack ineUlli<*, silver and 
consequently proof against all ouiinaty processes of washing, can 
be produced by using suitably-contrived silver solutions as inks. 
A mere solution of nitrate ot silver (1 to 8 of \\ati*i)’ will do, if 
the surface to which it is applied has been prepaictl by impregna- 
tion with a solution of 6 parts of soda crystals and 17 of gum 
orabic in 30 of water, and subsequent ironing. The ink must b^* 
applied iivuth a quill or gold jieti (compare vol, xiii. ]». 81), 

Silver Comtounds. (1) Nitrate (AgNi).,) is made by 

dissolving lino silver in a niodcialc excess of nitric acid of 1 *2 sp 
gr., applying heat at the end. The solution on cooling deposits 
crystals — ^very readily if somewhat strongly acid. Kven a .slightly 
cupriferous solution dejiosits pure or almost pure ciystals. Any 
admixture of copper in thcpo can be rcinoveil by fusing the dry 
crystals, wrlieu the copjwr salt only is reduced to black oxide of 
copper insoluble in water and tlms lemovablo, or by boiling the 
solution with a little pure oxide of silver (Ag^O), which precipitates 
the CiiO mid takes its ]>lacc. Nitialc ot siher forms colourless 
transparent sonorous plates, wdiich, if free of oiganic matter, remain 
uiicliangod in the light,- winch agent readily produces black nie- 
tallic silver if organic matter be in contact with the suit or its 
solution. One liundred jiarts of W’ater dissolve, ot nit raft* of silver— 
at 0“ ir 19'^*5 110’(\ 

121*9 127*7 ‘227 1111 paits. 

Tho solution is neutral to litmus Tlir salt ilissolvcs in 4 parts of 
cold alcohol. Nitrate ot silver fuses at 198" C. into a thin colour 
less liquid, which stands even higher tcm])cifitures without de<'oin- 
X>osition. At a red heat it is rcduis‘d to iiielal. The i used salt, 
cast into the form of qiiill-si/cd sticks, is iisrd lu siiigrry ns a 
cauterizing agent (“ lapis inter nulls,” or lunar cuu'^tic). TJie sticks 
gain in firmness if alloyed with a little nihatc of ]n)lash. 

(2) Suljifiate of <iS5fuc/* (Ag^SOJ forms white cr\stjils soluble in 
200 j»arts of cold or 68 of boiling w*aler, but inoic m» 1 mI) 1 c in dilute 
.sulpnuric acid. It .stands a icd lio.it witlnuit dccoiniioMl ion 

(3) Oxide (f Silver (Agf^) ajqwais a.s a d.aik-hrown juccipitate 
when a solution of the nitralo i.s mixed willi e\ecss of cuusttc 
potash or -preferably for prepur.itnc piniioscs - l)ui\(a watci. It 
n* slightly soluble in water, foiming a veiy det ii]( «lly ulkaliTio 
(to litmus) solution, behaving ns if it tontaincd the (miknoun) 
AgOH. It seems to sutler reduction in the light In liydiogen 
it lows its oxygen at 300*0. (Wohler), in air liom about 250* C. 
upw'ards. Solution.s of uiiincrous organic sulistaneea and other 
agents reduce oxide of silver, inoiu or l»*.ss leadily, to nietai. 
Bitter produced what lio took to b« a per oxide ot silver by tiecom- 
posing a solution of tho nitrate gal vaiiii ally, in tlie form of black 
metallically -lustrous crystals, wJiieli gathered at the jioHitive pole. 
At 110* C. these dccompo.s6 almost explo.sivdy, with evolution of 
the 12*77 per cent, of oxygen demanded by AgJ^^, yet according 
to Berthclot the crystals are 4 AgoOj. AgN ( >3 -i- 2 1 1 .U J hi t a hydrate 
of Agfii is got by the action of peroxide of li vdrogen on AgyO. 

1 PreferaUx blackened tor visibility bv liicorjioratlon of some Chinooe Ink 
(ctrbonk 
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(4) Chloride of Silver (AgOl) comes down as a precipitate when 
aolutioiis of silver salts are mixed with solutions of chlorides 
(for preparative pur][M)ses AgNO^ with HCl, which is x»referablo to 
NaCi). Tlie mixture at first has the ax>x)earance of a milk, but on 
being violently shaken it divides into a curdy, heavy, easily 
settling precipitate and a clear solution,— more readily if the 
co>rcagcnt8 are exactly balanced or the silver is in excess than 
when the precipitant predominates. Chloride of silver is as good 
as insoluble in water, but hydrochloric acid, and chloride solu- 
tions ge.fieially, dissolve it ])crceptihly. In dilute sul])huric and 
nitric iw-ids it is as insoluble as in f»lairi water. Even boiling oil 
of vitriol attacks it only very 8lowh\ It is readily soluble in 
amiiioiiia solution and reprecipitateil therefrom on acidification. 
It dissolves in aqueous thiosulphate of soda, Na.jiSj,03, foiiiiing the 
very stable salt NaAg.SaOjj, and in c3-aiii<le of potassium solution, 
forming KAg.(NC)2. From either solution the silver is conven- 
iently recoverable only by sulidiurettcd hydrogen or suljdiide of 
ammonium as an Ag^S precipitate. Chlorides of silver fuses at 
260“ C. into a yellowish liquid, freezing into a transparent, almost 
colourless, glass of horn-like consistonce (hence the name “horn- 
silver”). The specific giavity of frozen AgCl is fi'45 (Karsten). It 
remains uudccoinnoscd, but volatilizes ap]»r(*fiably nt a red heat. 
Hydrogen at a dull red heat rciluces it to metal. A similar reduc- 
tion is elfccted in even the compact chloride by contact wdth zinc, 
water, and a little dilute sulphuric acid ; the reduction, however, 
proceeds rather slowly and is rarely oiiitc complete. (Infused 
chloride of silver, when exjiosed to sunlight, becomes at first violet, 
then darker and darker, and at last black, through progressive de- 
chlorination. Yet even the black final product, according to 
Bibra, yields up no silver to hot nitric acid. 

(6) Bromide of Silver (AgBr) closely rosemhles the chloride. 
Tlio mliiction on insolation is prevented by the pieseii<*e of a trace, 
of free bromine and ])roinofprl by that of iiiiiab* of silver. Clilormc 
converts the hot fiis(‘d salt into chlornlc. 

(C) Iodide of Si/rer (Agl), while similar on the whole to the 
other two Imloids, iireseuts marked peculiarities. As formed by 
precipitation it is ciistinctly j'cllow ; it is insoluble in, but deeol- 
orized by, ammonia ; it is hiss soluble in w»uter and dilute mtiic 
acid or other nitrate solutions than even the bioinide, this latter 
exceeding in this souse the chloiide. But boiling oil of vitriol 
decomposes itslow'lvi with elimination of iodine vapours and forma- 
tion <»f sulphate. Hydrogen at n red heat does not act upon it; 
nor is it at all easily deeom]>osrd bv zine ami dilute aeiib Bre- 
cipitateil iodide of silver is eharacteristieally soluble in solutions 
•»r alkaline iodides nnd in those of nitrate of silver, with foima- 
tion of double sails, vliieh, however, are all deeoinjMised, more 
or less c.ompletely, by addition of nmeb water, /'i/rc iodide 
of silver, eviui if recently piecipitated, is not cliang(*d by sim- 
liglil, but if eontaniinated with nitrate of silvoi it readily blackens. 
For action of light on silvei haloids, see I'liorofutACHY. 

Analysis. In a solution of salts dcrive<l from puicly oxygenated 
acids the least traee of silver can be detected by hydrochloric 
acid, wliieh )>re( ipitates the silver as <*hloride (see above). The 
preeipitati*, iilien ]»roduccd in a possibly coin]ilex solution, may 
include Ilje chlorides of lead (PbCl) and mereurosum (JJgaCy. 
Box>euted treatment of the (washed) preeijutate with boiling W’ntcr 
extracts the lead eblornle ; then by pouring ammonia on the 
preeijutate we convert the llg«t'lj into an insoluble black body, 
while the eliloride of silver dissolves and, from the filtrate, can In* 
|»reci|»itated by acidification For the qmnififttfirr determination 
of silver, the oidinary laboiatoiy method is to bring the metal into 
solution as nitiate and then to throw it down as pure chloride. The 
chloride is w.islied, collected, dehydrated fusion, and weighed. 
According to Stas, if Ag - 107*03 and (yl -35‘4r)4; hence 

the ehloiide eontains 0 7r)2r3 of its weight of metal. 

The amvnnq of silver ores is done jireferably in the “dry way ”, 
in fact relatively jioor ores cannot bo a.saayed salisfaetonly in 
any other. Tiie general method wdth sulphureous ores is to 
mix them, as jjowders, with (silver-fi(‘e) oxide of lead and tartar, 
and fuse in a clay or giajdiite i*nieiblc. The regiilns includes 
all the silver. '^Plie fuse is jioureil into a conical mould of cast- 
iron, when the nieinl goes to the bottom t)f the mould ; the ingot, 
after cooling, is easily aejmraled trom the adhering slag. The 
slag-free rogulus is then placed m a little cupel made out of com- 
pressed bone-asli, and is heated in a muffle to redness and kept at 
this te.mj»emture in the current of air which jiervades the muffle 
in virtue of its disposition in the furnace until all the lead and 
liase metals generally liave been .sucked up by the porous cupel. 
The remaining “button” of metal is w'ei^heil, which give.s the 
conjoint weight of the silver ami gedd, whu li latter metal is rarely 
absent. For its de.termimition the button is rolled out into a 
piece of thin sheet, which is “parted” with iiitiie acid (see Goui). 
The gold i*emaiiis and goes to the balance; the weight of the silver 
is found by difforeuco. Similarly, to determine the fineness of 
silver alloys, a known W'eight of the alloy— customarily 0’6 
gramme — is “cupelled,” with addition of a proportion of pure lead 
depending on the weight of metal to be removed, as &owu by 
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the following table, which, however, holds strictly only for copiNns 
silver alloys : — 

Fineness 1000-900 80 units of lead per unit of copper. 

900-860 64 „ 

800-760 63 

below 760 60-40 

In a well-appointed laboratory two ojierators who work into each 
other’s hands can easily make several dozim of such assays in a 
day. Cujielling, indeed, is the promptest of all methods of ana- 
lysis, only the residts are not quite as exact as is desirable in 
the case of precious metal, part of the silver being lost by 
volatilization, and part by being sucked into tbe cupel. The error 
attains its maximum iu the case of alloys of about 700 per mille, 
and with these comes to about il-nth of tlie weight of the .silver to 
lie determined. It of course can be, and always is being, corrected 
to some extent by “blank” assays made with known weights of 
pure silver and pure cojipor; but such correct ioii.«i are not quite 
safe. Hence cupcllation nowadays, in the mints at least, is used 
only for a first approximation, and the exact fineness determined 
by tbe “ wet-w^ay ’ process, invented by Gay-Lussac. See Assaying, 
vol. ii. p. 727. 

A most excellent method for the quick detcrmiiiatLou of a not 
approximately known weight of dissolved silver has been invented 
by Volhard. This method rests on the fact that solutions of 
snljihocyanatcs (including that intensely red salt Fc(NCS)8 which 
is produced wdicn, for instance, NCS.H is mixed with ferric sul- 
phate) jirccipitato silver completely from even strongly acid solu- 
tions, as N(JS Ag. A convenient reagent for the method is pro- 
duced by dissolving NCS.NH4 grammes of (chlorine-free) 
sulidiocyanate of ammonium in water to 1000 c.c. to produce a 
solution of which 1 c. c. jirecipitatcs about Ag ■== 10 *8 milligrammes 
of silver. To determine the exact * ‘ ti tre, ” we dissolve, say, 540 milli- 
grammes of pure .silver in 1 *2 nitric acid, and next boil away every 
ti*acc of N.JO3. We then dilute to say 50 c.c., add 5 c.c. of saturated 
solution of iron alum (not less), and, lastly, luii in siiljdiocyanatc 
from the burette, until the red colour of ferric sulpliocyariate which 
apjiears locally tiom the first, by addition of the last drop of NCS 
solution, biisliecome jiermaiient on .stirring. Sujiposing 49*3 c.c. 
of solution to have been required to reacli this jioint, every 1 c.c. 
of reagent precipitates ^ milligrammes of silver, anil it, of course, 
always docs so, even, let u.s add, in the presence of (hay) 7t) per cent, 
of copper be.side 30 of silver in tlie alloy umler ojieratiou. Volhard’s 
method is more exact, and, with a small number of samples, take.s 
even le8.s time, than cujiellatiorj. (W. 1>.) 

Alode of 0(rurrenrf\ — Silver is rarely found in the 
native state, and then only in comparatively small quanti- 
ties. AJost of the ores of silver are difificult to reduce, and 
it is therefore deemed safe to regard this as the last of 
the three great coining metals which came into use. 
Silver is originally as widespread as gold, occurring in 
nearly all the volcanic rocks and some of the Primary 
ones. In the Silver Reef district of Utah it is found 
in sedimentary sandstone, though this aj>pear.s to have 
undergone some change from volcanic action. But gold 
remains unaltered by the action of the elements, and is 
often carried away long distances from its original place 
of occurrence by the breaking down of the rocks which 
contain it and their formation anew elsewhere, either as 
other rocks or as “ placers ” of gravel or sand, containing 
gold easily washed out by hand or with rude appliances. 
Silver, on the contrary, is only to bo found in the rocks 
W'here it originally occurs. When these are broken down 
or worn aw^ay, the silver is either driven into new mineral 
combinations, or, more commonly, dissipated and lost. 
Hence silver is only to be obtained by subterranean mining, 
and demands the aid of capital and associated labour. 
The greater rapidity with which gold can be obtained 
has often influenced the legal relation of value between 
these two metals, and its bearing upon prices, commerce, 
and civilization. 

Cost of Production . — In nearly all silver ores there is 
some gold, and in nearly all gold ores some silver. In the 
£70,000,000 worth of metal produced from the Comstock 
lode of Nevada nearly one-half in value consisted of gold. 
For this and other reasons, it is impossible to determine 
the general average cost of producing gold and silver from 
all*the mines during any reasqpably long period of time. 
If recent statistics are to be trusted, both metals are pro- 
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duccd on the average at a loss. Such is aiie^^ed to have 
been the case in California, Australia, and Nevada,^ 
countries whose coinbincd product has equalle<l in value 
nearly £000,000,000. i 

Value In some ancient stales the value of silver ap ' 
pears to have, been superior to that of [;old.- Af^atharclndcs j 
informs us that such was the case in ancient Aiabia; and 
Tacitus says the same of ancient Germany. Strabo 
alle^tis that the ratio of value in a country bordering th.it 
of the Sab:e:ins was at onetime one gold to two silver, 
and so late, as the I7th century siher and gold were valued 
equally in Japan.* Going back to a rimmle antiquity, 
silver appe.irs to have been evi*ry where tspial in value to | 
gold untd the silver mines showed signs of e.\haustion, \ 
when, as the princqial coiiif^ were of eo}jpt‘r and silver, i 
and prices were commonly expiesstd in these coins, the 
threatened decrease of money was [uobably averted and a • 
profit .s(‘cnrixl for tlie state by lai^ing tbe legal value i»f ! 
gold coins. Tn (il recce, in tbe lime ot Ilenxlotus (- /*. lu | 
Do), gold was l‘l limes the value of silver, at vvhidi ratio it 
appi'ir^ to have stood for a Jong period. 

When the Homans acijuired the placer mines of Pnn- 
iioiiia, Dacia, Spain, Gaul, A:c., the^ made thcii principal 
coins of g(jM , and at a later period, when tlie supi»bes of 
thi.^ met l 1 fell ofl, they lai.sed the legal value of silver coins 
to one l(‘nth that of gold ones of like weight and fineness 
'riiis lalio w'as afterwards cliaiiged to 11, and ^till lalei to ' 
DJ Sliver for I gold. In the aAiabian states of tiie, 7th i 
(•enlui > tia ral'o was about (»^. tor 1 ; yid in I'hMiice .d ! 
th(' same tiine it was 10 tor 1 , in hhigl.ind ilniing lhi‘ 
1‘Jlh efiilui v It was 1) for 1 ; in Kranee diiiing the I Ith 
century <•( n.un siKir and gold coins of Jiki* weight boic 
the sfimi‘ value, hence the ratio wa ; ] toi 1 , in (\istde 
and Leon in 1 lot 71 it was 7^, lur 1. Sjieak.iig bioadl>, 
between the ijse ol Moliammedaiiisiii and tlio (»peniiig o} | 
the Sliver nnne> of Amenca the value of sil.ei eianjiaied 
with gnld giatlually msc Jt n evident that wiMe | 

two iines ot iMtios, the one having an Indo-Aiabie, the j 
othei a Jhunano Gei manie origin, and that the ecndliet | 
of latios whuli only ei'U-'Cd wlten America \v,is discoveied ' 
and a gre,.it <niiia<r(. the jneiaais nieials (M*eun<.d in | 
Si>ain gfiv'e rise to many of lliose otlniwi.sc ine.vplicable | 
loweiine.^ ol coins, of one or the other metal, which cliai.'u | 

tenze thiJ poi lod. ! 

Ill spam, by l!ic edict of .Meilin.i (I 107), the ratio was ! 
10| \\ iieo America was pliiiidcied the fli t fiuitsw'je ' 

gold, not Sliver, wlan'iipon Spam, m Ibid, and lM’t<»i- , 
the WL.iitli of the silxei iiiines oi 1‘olosi was known, lai-^'d I 
the leLf.d vahn oi i^oM to rj*., and, as Spam then mo;,.) 1 
poli/i (I liii‘ Miopli ol the pleeioii.s im’taL, tlie lest o« 
the woijd was oMi^ed to afipiie^e ,n h' i valiiatio*, 
Duriijj, tin loDowiiig (‘eiitniv PoitiiLiai obtained ii | 
imaem , ipiaiil d a ,.t gold trom ilii‘ Mist Iiidi. Jap.i.i 
and ik.i'd that tin* valic of iiei nnpoits ot ilo* nc Ld 
• \e(\‘ l<‘d i'.’ (/i)('.0()i) .1 ;)oai, vvhild. lho^e of ^p.iin h .•! 
da'iid!..! to jn »]d, and hail only im ii-ased ( > 

x'd, >00,O\)0 la '■dv* I’orlue-al n n\ go\»iiud tin. lale-, 
aed in laiocl ihe v'lbif of - )ld lo Ui tmie-^ Ihit 

<>I dl\(r ivvci’r-t dining a Oiief } eiio/l (f tf»it\ vi.ii". 
tills rdio 1.,', ev T .sitiiM* 1)1 {'ij ni.iirit med m .‘^jtanidi an I - 
Ihitish .\ineri(‘a and tin. Tniti’d iSl.di . A o nhiry !.;!•» 
file Mpo I ol the Oiient wen* e\!ian ted, the Lra/dia i ' 
]'i icei , i egan t > d s line,, and l‘oi tiin.ii 1 » ;t InT mi[»oi tann 
Spun thus a-j-iin gad control of the ratio, and, .i.-. In r 
colonial piodin*e was diielly silver, .she lai.sed its v:diio 

in 177.") from out' sivteenlh to onc-rifteenth and a h,.il I 

... I 

^ li'-LMir, /Yov rluiji \VAi. ' 

“ Pufitiraf IJ-'onorh/ ti/ the Atknmui't^ bonk i. ibap | 

* Hir Kiln, ■ltd .1. Ii’('(‘d, tlitij). xvm. ; DidMar, Money and 

Civilization^ ih.q). -vx. I 


that of gold for the Teninsiila, permitting it to remain at 
one-.sixteeiith in llie colonies. hVance, wliose previous 
ratio (that of 172G) was 1 f I, adopted the Spanish ratio of 
151 ill 178.)^ and has adhered to it ever since. Those 
three historieal ratios, and the bearing of each upon the 
others, have intlm need all !• gislalion on the subject, and, 
wliere theic was no li‘gishLtioM, have governed Hie bullion 
markets for more than two centuries. 

Meanwhile an economic, il silu>o] arosi; winch, while 
conceding it to be necrssaiy that tin' stale sliouM labn 
cate coins, denied it the liuht to Imnt the imrnber of 
coins, ov to e\.acl ])a>m<‘nl fsi'ignioiagid for coinage. 
This scliool found c\prc'>^ii>n m the Ad IS ( liaili-s II 
(1GC5), which ])crmittcd piivate pcrsmis to have i.mcd 
ft)! Ihem an unlimiled ipianlitv oi gold oi silv«;, at Hit 
public mint, lice of charge. Similar Ads wue pa > < i] m 
lldlmd, I'lance, and otlnT ctniiitnch Ihil the xiowu 
letaiiusl the light to rt'giilale tlu‘ nominal v.diie ol gold 
and sd\t-r loin.s, the e.veiciM* ot whieiih.is had the gitatest 
iiidnenee on tin* relative market valnt; ol thoM* nietcd.s 

To check abuses of tins prcrfigalive the tconnmical 
school next dire« ted its efforts towaid.-. th(‘ atlo[ditm oi 
one in place of two metals for tnll Icg.il Itmdei coin.^. 'Plu* 
]irinci[»al advocates ot this charmc dining the. last (ontniv 
w'cre Diitot (17oD) and I )e,a\ituius (ITDH), and dniu.g 
the ]n*esentone Ijord Liverpool ( J SfkS), I )f (^iumeev dSlD), 
and Ghevalier (IS.hG;. The policy thus advoiaUd wa-^ 
piaeticalJy adopted in Holland anti Liigland dm me’ the 
18th cent urv, and hy the I dler definilivtdy iii IMG. It 
w*as accept(‘d by the iMtuietarv (Vuifcitmi* a <s('iiibled rd 
1‘aris June ‘JH, 18(>7, and b\ the ( ‘oniim n-ial ( V'nvention 
at J>erJin October UO, 18GS In L'ui it w.i- jn.ietieall}, 
tliongli not tldiniiudv, ad'oplid by ( h niiu'v , ami sinct 
that tiate by . - vtaal Mii.ilh'i -tatt‘'^, melndmg (!i->tiii.t .fapan. 
In Hiance (187 1) and the I ih'mI Stat'*' 7 j tlie 

•policy pni.aied ha-^ be»Mi a waiting on(‘ Ihill h'g.d tnidei 
silver ctmis e<‘n{ m"v* lo cmplo\i‘d loi moin \, hnl t]je 
!‘i.He Jms ceastil (o tom silver on jniv.ih acrouni 

I'aHit'i ffennanv, Viaine, t»i Hie rnii'<i Si jIc*. inav, ]iy 
simple eiiadinent, and nithoul u eoinaj.:'' oi (haiiiT of 
(oiiis, nlain lotlie ‘‘binnlalln ' ba'^is ol monev 

Tlu^ elosuie of Hie ininN (»l .ill impoitanl t "Uinn'ri lal 
< onnlrn s to mIv » i , w]i I*' 1 1n v lia \ r « rn i im d <')• n In iJjc 
tici* coin u-e of gnld ai a )i'‘d valn.ilion, ha • nhaneul 
Ihe [)Ui' ha.'-mg [»ov\U of inihl, eniuj-aiid aiHi r iHi> i liver 
or olhei t omnn dit a.- , .'dmui out Itniiih die pnee ol 

nnet)On <1 sdvii 1 m ing u^nallv (jiinl<‘d m gnl,l. H .s pheno- 
mi imn .ij»j»«'ai A a-^ a 'Mall ol .-'dvii,” hy vvhidi Hi in it i.s 
e. mninnly known, d’his all'.''! t<dl, its < m « , emst' 

qn n« I >, aiai J <Mn> (be>, et‘M'-l il on lht‘ “ Sih ei < Jnr ^{ jnii ” 

/ <> /,' hnr ---In Hie [ni'ieqtai pmdni'llU' e.anpja the 
rnilitl ,”sia1(s, ('lid' and I’ein miiini' i fiee, 

and Hieie ai- m* nl!a i:d iMetn (-1 ih-* » mdia 1 in VAl-ndj 
i'^ tlMiefiiio niejf leaMtl (»! (•'ni'Slnie la !l.' \ liiletl 

•'l.i!. i‘ 1 '^ th* til t'.ni io v.a'ie siIvli biiM'- i at C'lie 
ivl-'iiHi lliiu ot gt-ld, dll' nmlnly ^vvtli- tia vaini’ of 
ilie [lodiat ol tl'.d mjini.y mnu f ti tme 

S)in.|l Isi'M /i*/ / n/ ' ol till' I f.in d Silt' ' ' ^’" 10 - 

I'li- itm of j^7<’), ,\pji' iidiY, j-p 1 on) 1'). n. .. ■ »• 'nl 

. onudt i.ttion ni tlie Inijiit.r. iMminMig tie f * ' mI 

piod’nt t»l .ilvtr thtni_h''»,i Ha w a M .8 i, ’■ eet 

• innj I-, t liiaali I .H b< ! wt I n *•' > a'ei '*!) i,id!:i . m ■ , el 

wlinh (i'Uiia .1 ha-, leiiia'ind I ,.d_v i.j'W tU. '■! i ' 

I III *}>>' .l/Z - Ini' ft 'iKpu ; ■ ' Hie 

• jiauilily ot .-liv.r UmiI in Ha* rut h..Vf oe • ^ niih 
slit cess, .and Hit* .sfa*uln.-. -o n|. tamed .au ' ' 

Ihit tin* total prnfim 1 inn of '^ilv i in He ' ’ in M.iIjIj 
fiom the disetnciy (»f Aniiin • to lln pu f ni ^une, Ini'' 
lux'ri, in value, about i Hm) million jionnd.' .‘■InHuig, of 
whidi about million jioiinds remain in coins. Douse 

XXll. — IO 
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quently 1100 millions, or nearly four-fifths, have been 
consumed in the arts, lost, &c., or exported to Asia. 
There are e8tiiuate<l to be about 50 or GO million ])oimds 
sterling worth of silver coins in Indio, ^ and some tiifling 
armmnts each in China, .lai)an, Persia, iVe. On tlie whole 
it aj>j)ears quite safe to estimate the average annual coii- 
suiii[)tion of silver in the arUs and through wear, tear, 
and Io'>.s fully e(]ual to thivedourths of the ju'oduetion. 
Lowe* in estimated it at two-thirds. Silver is jirinci- 
paliy u>ed for plate and jewellery ; it is also coiLuimed 
in photography, and in numerous cln'mical prcparatit)n.-, 
such as lunar caustic, indelible ink, hair d^es, fuhninaling 
j»owder, iVc. (a. d?.:.) 

SILVMPIlbSj the Muccessor of Pope Agfi])etijs 1., was a 
legitimate son of Pope llormisdas, born before his father 
entered the priesthood, lie was consecrated on Junt* S. 
h.'lG, iKivmg ])urchahed his elevation tt> tlie see of »St Pitei 
from llu* (jjothic king Tlieraiotiis. Six months aftc'rw.nds 
(Dec. li) be W’as one of those wlio admitted Pelisarius into 
tlie cilv lb' opjjosed the nsstoiation of lli<‘ jwitii.irch 
Anthimns, whom Aeapistus had dej)osed, and thus biought 
upon him^tjll tlie hatied of Thetxlora, W'lio desiied to sn* 
Vigiliiirt made ]»ope lie was deposed accordingly b\ 
Pells, inns in Mairli on a ( liarge (not im]aol»a]>l} will 
loumh*<l) of tn-asonabh' corrospoiah'nce wutli the (Jolhs, 
and degi.ide<l to tlu' lank of a Mmj>lc namk. ileloiind 
liis \va> to DonstantinopJ'*, and Justinian, wlio tntertainejl 
his cofiiplmil, .s(mt him back to Jiomc, but Vigilius was 
idtim;,t».Iv able to b.uHsh his rival to Pandalariu, wdieie 
the lest Jiis life was sjient in obsciuity. The dale 
of his df itli Is unknown. 

‘SIl.VESTPH 1 , bishop of Ibune from January 314 to 
December 333, su<*ceeded Melclii.ides and Was lollow'ed 
by Marcus MJie accounts of his ]>apacy [)icserved in tin 
Lifh! 1\nihni ri\]\ or Sth ceiituiy) and in Amistasins 
are little cNc than a H( nd of the gills ...lid to liav(' bem 
c(mlciicil on the |{oiiMn Church by ( \)n‘,t ml me the (Jicat. 
lie wa . 1 t*[m‘seiitt'(l at the, ecamcil ot Ni<e, and is said to 
have 111 Id at omit d at iJoim' to condemn the lieresa*') ot 
Arins and otheis. Tin* sti'ry of his iiaving ba}di/* I (’ 'U 
stanline i-s pnit' (lelion, as almost ( ontt mpoiaiy eviih'in t* 
show .s tie empeior to Is.nt! leeenetl this iit<* near Ano 
iin dia at tlic Iniinls oi Eiisclaus, Iji.-liop of that 
Aceoidme' to ! >«»!l]neer, tli(! ,.,tire legend, with all jts<h*t,tds 
of the lepio-.\ and the pioiioscd l»ath of bh»od, cannot havt 
been eomp,» e i lati'i* than the close of ihe oih ccntni v. 
whih* it is < t rtviiiilv allinlcd tv> by Cregoiy o! Tonis 


this duke we may certainly recognize Porel, who, accord- 
ing to the Spanish chroniclers, was count of Barcelona, 
from 967 to 993, while the bishop may probably be 
identified \Yith llatto, bi.diop of Yich or Ausona from 
c. 960 to 971 or 972. Tii comj^aiiy with his two 2>atrons 
Cerbert visited Borne, where the 2 >oj)e, healing ol the 
young student’s proficiency in music and astronomy, 
Induced him to remain in Italy, and befure long intro^ 
duced him to the emperor Otto J. A ^^apal dijiloma, stiii 
extant, shows that C'onnt Borel and Pislio]> Octo or Otlio 
of Au.^cma w^cre at Borne in January 971, and, as all the 
other indications ])oinl to a corresponding year, enables us’ 
to fix tlie chionology of Oei belt's later life. 

When brought l»efore tlie criijicror, (b'rbort admitted 
his skill in all branches ot the quadrivinm, lait lamented 
his comparative ignorance ol logic, r to siqqJ} tliLs 

deficiency he sc'izcd tlie ojiportiinity of following Lotliairc’s 
ambassador (Jaiamnns, archdcac.on of Blieiins, to tin." 
<•!!}, for the .sake of studying under so famou*^ a dialec 
tician jiltin' cjn.scojjal school .s which were then (c. 972 '0 
ri.sing into itqmtatioii under the care of Aichbisliojj 
Adalbcro (!>69 9i'^9). So promising a scholar soon 
attiacted the attention of Adalbero himr.elf, and (jJcrbcit 
was sjiecdily invited to exchange his position of leaniii 
for that of tuatdier. At Bheiins lit' seems to have studieil 
and led 111 ed lor many year.s, having amongst his pn[nl.", 
now or at a later lime, Hugh (V])et\s son Bobert, aliei- 
wards king ot France, and Biclier, to whose lnstor\ v\c 
owe almost every detail of his mantel’s carl} liie. Ae(*oid 
ing to this wiilei (Herbert’s fame lagan to spiend ovci 
wedeni JCnropo, througliout (laiil, (.leirnmiy, and Italv, 
till it loused the envy of a iival teadiei, Otue of haxon.N, 
in whom we m.iy d^>llbtIe is lecogni/i* Octneus of MagiK*- 
burg, the favoimle .'-cholai ol Otto 1., and, in tailni 
days, the instiuctor ol St Adallait, tlie apo.stle ot the 
Pohi'inians. Otne, .snsjx'cting that (b'lbeit eiied in lie 
classifiealion ol the m Ii nc(‘.*«, f-ent one ol liis own puj»il." 
to Phiim*^ to laki' iinUs of Ins leetiiies, and, finding lii.^ 
su.qvii i-nis cojrect, aei u .ed him of Ins (*iior bLioie Otto IJ 
Tin* em]>eioi, to w’hom Gel belt was well known, appointed 
n tiuH' l(»r liie iw’o 2 >]iiIo.^o pliers to argue bdore liim , and 
b'nhei lia.s Jett a long aceount of this dialectical touina 
ineiil at Bavenna, winch lasted out a vshole day and was 
(»nl} tcimiiiated towaids evening at the imperial bidding 
The date of tins contunersy seems to have been about 
(Tti-tinas !>S0, and it was pi obably followed almost imme 
! diaielv by < lilies death, (Jetober 1, 9.^1. 


r.>9 I j and 1 •''!<' 'rin* .socalle«l Onjintum nf ('ouJ 
wa.s long ago shown to In* .* pinion^ but tin* dHCuuienl i of 
veiy i-ouMder.iijli* anlii|iiit \ and, in DtJbngviV < janeni, 
forgf-d in Uoinc between 732 and 777. ll va. cubunlv 
kntnvn to Pnne Ibnlnan in 77«'‘\ and wa. in-cit'd in the 
f.ii.M* <](i"etjl" towaiaP tlie niuhlle \)\ tla* n**\l ‘*ntnj^> 
SllA ESriiK 11 , ]>!>po ln»ni 1»99 till lon‘’>^ and pnvi- 
oudv 1.5 'non-, under hi,-, t'lni'.tian larne < .‘rria it, fii^t 
iiM a teacliei and aftdwaids as an hbiJi-'p n.uc —ivuv ol 
Blieim.-aml Bav't.nn.i, wa-an Aqnit.nn.'.i b\ birlh, and v' as 
edncal'‘d fn»m his boyhi-od al the aMM \ oj St (‘i*io]d in 
Am ill. n* Heie he .'et'in-. toliave had (.'endtlim h.s abliot 
and Bavitmnd for his iie.truetoi, bnlh <.| ^vh >iu wvxk. aniony, 
tlie most tiiL^ted (‘(wjeqjendenls of in Li- bfi. Fiom 
Aurillae, wli-h* vet a vouiiginau - // v, he v. ^ ^ ond 

off to the Spanisli maich )>;, “I’oin!!. duto* •»[ Piiii-r 
Spain " for tlie sake of proa‘i*nting Ids .'tiulie- le 'i d. tiid 
wJiere le*indng, at tint time, fhani.shed imnv luxmiantly 
than in .,\(|nil*inia. Poirell eiitin".ted his M>ung ]a.>t‘*gc 
to tin' r*aie of a certain Bishop llatto, undei wIiom* insh ac- 
tion Gerber! made great piogre.ss in miithemutn in 

^ J'niaiuial Dfjmrhncui o/ (lOitrnmt i.( of Jnf u. 


It inii'^t have been about tins lime (c 9S2) that Gerbert 
I nceivcd the great abbey of PoIJno fiom the eiiijaioi. 
I Tliut it wa.s (>tto 11, and not, as toriiieiJy snj)po.sed, Otto 
; I , wlio gave him tins bem'lice, seems evident from a 
I dqJoma ejuoted ))y iMiibillon (Jm/n/os, iw 121). Bidiei, 
I howevii, makes no mention of th].-. cvint , and it is t>nly 
j lioni alliLsions in Geibeit’s letteis that wij learn how tlie 
: now abbot ’.s alten![>ts to enforce liiS tine.*, waked a sjnrii 
I oj discontent wliicli at last drove him in ‘Xiuember 9v<3 U- 
I takv* refuge his old )){\lr(>n Adalbeio. It was to no 
I puit)ose that he a[fj»ealcd to the (*mpeior and eiujaess foi 
I restitution or redress; and it was perlnips the hope oi 
I ixtoiting his recajqKuntment to PobLdo, as a reward fei 
, hi.s services to the impel ial came, that changed llit 
; .studiouc scholar of Blieims inti> the wily secretary ol 
, Adalbeio. It wais a time ot great inoim*nt in Ihe hi.story 
I of Wi'stcrn ]'air()]»e. Gtto 11. di(*d in December 
leaving the empire to his infant heir Otti> HI. Lotliaiic 
i daunt d tlie guardianship, and attem[ded to make ust^ ot 
I lib jiositjon to se.ive his own 2 niipu.ses m Lorraine^ v.hid 
would in all jnoljabilit} have been lo.st to the cnqiiie had 
it not been for the irKh*fatigablc>..(jroits of Adalliert) and 
Gerbert. Into the obscure details of the succeeding veai’S. 
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as they have to be pieced together from tho letters of 
Gerbert and the hints of Richer or the later annalists, 
there is no need to enter here. Gerbert’s policy is to be 
identified with that of his metropolitan, and was strongly 
influenced hy gratitude for the benefits that he liad received 
from ]>oth the eider Ottos. 

According to M. Olleris’s arrangement of the letters, 
Gerbert w is at Mantua and Rome in 1)85. Then followed 
the death ot Lotliaire (2d March 1)80) and of Louis V., 
the last Oarolingian king, in May 987. Later on in the 
same yc.ir Ailalliero crowned Hugh C.^apet (Jst June) and 
liis son Robert (25lli December). Such was the power of 
Adalbero and (Jerbert in those da 3 \s that it was said their 
inlluence alone sufliced to make and unmake kings. The 
aiehbisiiop died 2.‘id January 989, liaving, according to 
his secretaiy's iic'* )unt, designated Gerbert bis successor 
before bis decease. Xotwithstaiiding this, the inlluence 
of the enii»ress Tlieophania secured the appointment for 
Ariiiilf, a basbinl son of Jjothaire. The new ])i’elate took 
the oath of ft\dly to Hugh Gapet and persuaded Gcrliert 
to remain ^Mth lum. AVhen (.''hniles of Lorraine, Arnull’s 
uncle, and the illegitimate son of Louis D’Onlreiuer, sui- 
piiscd JUieiiiis in the autninii ol the same year, Gerbert 
fell into his hands laiid for a time continued to serve 
Ainulf, who had no gone ovis' 1o his uncle s side. He 
had, lu)\\i‘Vi‘r, n turned to liis allegiance 1(» the house of 
(^ipct before the fall of J.aon placed botli ^Vrmilf and 
Gliurles at the niciv*}’ (if the l'’iencli king (c. bOth March 
991). Then follow'od thetoiiinul of »St I’asle, m‘ai Rheims, 
at which Ainulf confessed hi- tnasonand was degradcsl 
fiom his ollice (ITtli June 9!tl ). In return for Ins services 
Gt f'bcrt was elected to Micceed tin) deposi'd bishop 

Tin* e[)iM*o[»nte of the new incti opolitau was marked by 
a \igom ami activity’ tiiat W'eu5 felt not iiUTely in bis own 
(lioie.sc but as far as 'rouis, Oikans, and Tans. J\Iertn- 
wliile, the fnciMl.s of Ainulf nppi tiled to Roim*, and a ]»apal 
h’i:{i1c w.i ? sent to investigate the (jueslion. As 3 ’et Hugh 
mniitaimMl the cause of Ins nonunee and lorb.ule 
the j‘i(‘latis ol Ills kingdom to be present at tlie council ol 
.Mon/oi!, netn Sedan (June 2, 99r»). NiJ w itlistanding this 
]»iolnb<Lion ( b’l'bert ajrpe.iivd in hisow'ii belialt. 'Jdio events 
ol the nv\L jew \e;irs are soiuowiiat o]>scuic. Goiincii 
sccui.". to liiwNe i(jll' 0 (ed council, but with iincectttin |•t‘sahs. 
At l\<\ Hugh (.’ajM't died in 99t), and, slioitlv after, his j 
son ilobcit inairied Lei Ilia, the widow^ of Odo, count of I 
]Uois d'hi |> )jj(5 cond«*m!u*d tins manuige as ridultemus , i 
iind Abln» ol Mciii^', w^iio \ isiltc'd Jiome short!}' til ter ( IrcL'ory j 
V.S acci* »aon, is stud to ha\o procurid the rtolorarion ot j 
Arnull at ibe new ]ioMtiir s <loinan\l. AVc inav surmise tliat j 
(h_rLiert Iclt bhimc lowaid.s llit* (.nd (»1 99,"), u'- he was j 
]»)o.i‘nt a' Otto ill s <••»! onat ion, ^fti}" 21 , 990. »S()mew'hat | 
luiriic l.cctuim Otto's instructor in ai itliim ti« , and h.id i 
b*‘en a|»[)oiiilLsl .n (dibs'-! lo]) ol Lavenna In fore \ljr> 99'^ 
Iviri} in liie ln‘^l yvvv he W’a.> chsted pop{> (A[»ij 1 9i»9« 
and took thftilh'ot SiKc lor If. Jn this c.ijM-nty (h-ibci i 
showmen the ‘ me* ' n''i'.y tijal had diai.nlin/. { in-, itam-s i 
hie. H(‘ I grimi ill> I n dll. 'll ailli !ii»ni, lo^lered t'K* 
.'"plomlid \j.eai ni’ a it .t..i.-d cmmitOa.i' now iu^aiiio '' 
the imagiiial’ou ,,| ijjp \onng emperor, im n sj-d to ! i, 
(onrmmdtlie pa;.!! tl.io.s 9 (.'odit co:ioi,t., ,ri fljt /\iun ' . 
march Wm'ih. m ilii' i.iine ihc dt colute clmidi . 

Jeiu jt-jj d njKCi th< w”n.*r*<J ( 'hi i.-t*'m|i*m lo 
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Nor did Silvester IJ. confine liimsclf to plans on a large 
scale. Ho is also found confirming liis old rival Arniilf 
ill the see of Rhidms ; .summoning Adalbero or Axidmus of 
Laori to Rome to ari,>w’cr I'.a In.'- ciimcs; judging betw’ccn 
the arclibi.sboi) of Mainz and the bidiop ot llildcsheim ; 
bc.sieging the vcNoli.-d town ol ( M-n.i ; tlinging the tount 
ol Angouh im‘ into [iii.o]i n i an oleiiic lojiuiist a bi.sbcip* 
confirming the pri\ih ges ol I’uhia ublM-y ; gianling chai ler.s 
to bisliopnc.s far invav on the S[*ani-h mark ; and, on the 
eastern l»ordeift of the einjiiie, t reeling Liagiie as the si’at 
of an aichbishoimc for tin S!a\.s More remaikable than 
all liis other act.s is Li.s 'n iti » to P-t Stephen, kmg oi ilun- 
gary, to wdioin Ju* .st ni ,i gojdtn down, and whose kingdom 
In* accepted us a hti of l!ie H0I3 S(( It must, iiowcvi'i, 
b(i remarked that tin genuim m*-s (J tbn httei, m which 
(jJorbert to .sonic e.vtciit fou lunlow.s the Umpoial chums ot 
Hildebrand and Jnnritent, 111 ., lias bisui hotly C(mlecU d, 
and that the ongiiul document ba^ long Ikmmi lo.st All 
Gorberr.s dieams lor the advam ement (J’ i burcli and cm- 
]>ire W'ciecnt .shoit by tin* (h-atli id’ (itto 111 , Itb hVbiuarv 
J002; and tins c\(ni was j(jllowed a yeai l.itei by tin* 
death of the ]Kipe liini.'-eli, wdnch took jdaet 12tli 
10 () 9 ». Hi.s bod\' w.i-. burjcd in the chinch of St John 
jj.iteian, win re hi.-- tomb and ni'-cj iption aie yet to lu‘ sisui 
A icw W'didh iniist In d>'\ol(rl J1 ,i,-,j(gaiii 

iitlltiide to the 1 'hint h ol Koii'i .jidthe h.iiijnigo! Ins .igi jh 
Ji.is Iff L Us two detiuh d inituml'-’ul tlii' ]ai)M>*-t]nj' s nt I he e..u),cil 
of Sr Ihii-h , and, (leS]nlf li'-, i Um'IIi’i. il i. d-Ie |i. dmihl 

lliat he WA't tlx nio\ mil .‘■piiil in .\niid!’s (lijn‘itii»n lUi the 
whole it iiia\ 1 m‘ , said that In- posiii n m ilio »]Ui'-lion is lo ihc 
iiglit.i of tin* }si]..d St e o\M liMiij'i lie ' .0. will, 111 , o ind/hd tli.it 
oi Ins gieal ederesM.i llmeMu', i.» \ li ii.(liont\ In i olist.'int 1\ 
llj^j)(,ll^ J'.ut it l'> iisj h-'-'v to S' I k 111 li- V t tio''- It.] .iii\ d< hrii 
tioii ol the lel.illonship 'if tie i |i. \mi ke-i d-.u ii w it h lo^'ii .d pn - 
I l^loU. JI(> IS I .the: till ]iieti(d 'Im-.I.i " !io will .nlmil Ills 
(*j»poUeiit’s piineipli - i.»i the luoiiK iit v. I i ii h' so - Ills w.i\ t,) 
niouldim* thnii to hi" ow m puiiK.-e- 1 !i .n 1 > e | !iil..-.iphu .il .ii|(‘ 

lll.lll W ho ll.l . lonuul.ittd !l tleou in-, wl.oi Oltii- li(‘Wlll Hot 
move. loOlLMlh .'keh ii"i|, In .i!i-iiM" I. 1- ,is Jitihiw > Home e 
imleed to he li »Moi H d . ‘ tlie motln' "i t'" . hiiii In - , nor wii’d 
(iei i)( 1 1 oppo e Irei p.'li. 'is n ' - < \ ' ]ii in ' Ti vvhio die 


( iijoins ,MHj(ihjn' tliU i t.'iili.iM 


I - of .1 inie.ei al 


( oufinm (I tile pa;.!! thom 9 es'di' eoiiom.- or flu /\iuo ' 
march Wm'ih. in ilu' i.imc o* tin* th.^'nlute clmiHi . 
Jeiu nh-ij !•' (..died njem tin w”n.*r.ol ( 'hi i.dmnhan to 
arm them .h*-- .n deb lo e ot lie |[(il\ t ^ , (-n^ o “ tii- 
ligdit ol tin, vml'h’ bill now l.dh.n .so low '1 'Iimm In*, 
sound.s the I'l st ti uiiipet cail .d thi, iiu aih .s, tiioiiyji aln'o.-.|. 
a century was to piss aw 'V beloio In.-, note ^,a.s repc.ited 
by IVter till H. sm:t audl 1^111 11.’ I 

^ Tins letti I, :l j i.p nil a.s now -m pcitel, e; joend ih 

IHh-eentinv Leaden .MS, i> tlieolnie anterior to tlx. liij' | 
crusade. i 
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PiTsius, ami Iim'aii arc specially named as enteriii" iut«» a course 
of trtiiiiin;^ wludi was rendered more btirnulatin};; l»y a free use of 
open disi*iisHi(»n. Alorc remark able still wore his jiielliods of feach- 
in<' llie ([uadiivium. To assist liis lectures on nstu»nom\ be con- 
stnii'ted elabfuate //lobes of the terrestrial and celestial spheres, on 
wlin li (he nnii.se of tbe planets Avas marked , for facilitating aiitb- 
m-tir-al and j)eibajts /ceomeiiieul processes lie ('onsti acted an abaens 
witli twenty se\en divisions and a tliousami eoimb-is of lioiii. A 
younger eontimporary sj)eak.s ol liis liaving made a vvondeiful 
clock or sail dial at Magdeburg; and we know fmm bis letteis 
tlirit (Icibeit was accustomed to excliange bis globes for MSS of 
tliost classical aiithois that his own libiai^' did not contain Moic 
exliaoidinai V .still was his knowledge of mu.sn*- an anomplisb- 
mciit wliuli sicins to have been bis c.uliest lei omnieinlation to 
Olio I Tiolialily be was beyond liis a';e in fins scieric* , lor we 
ii‘ad ol (l.ii. minus, bis fust tutoi at lihcims, wJiom lie att« iiipteil 
to gioimd in this subject . “ Artih ilillU ult it» vntus a musba 
lejeclus cst.” Herbert’s letteis emil.iin inoie than one allusion 
to oigans which be seiuiis to liavt- ( iinsl i in t« d, and William ol 
Malmeslmry h.is pie.seived an .fcoiinl of a vvornhilul miisnal 
instrument still to b<' seen in ins at Klieims, wlndi, so fai as 
tbe I'aigli'.b cbronider’s wonls e.m Ik made out seems to iclei to 
an oi'/an vvoikcd by steam 'I’Im sum* liNloiian tells iis Ibat 
Ociluit Imiiowi-d fiom (In* Aiabs (Sai.n cm; tlic abat us with (iplicis 
(but .see J\ I’MI UVl.s, Aol wii ]i Telliaps (Jelbelf’.s chief 

thimtotln* K meujhiam •' of postmilv is to lie loiiml iii the ciio 
ami i\])euse with whuh In galluied logethci MSS o( Ibe i l.is'-ic.d 
vviiieis Jlis hiv'c foi liieiafiiie wa*' a passion, Jii the turmoil ot 
Ins lali'i life lie looked h.ick with iigiel fo his stiideul davs; and 
“lot .ill hu tiouhle . jilnioMijihv was his oulv cuie ” Kveiwvlien 
- .it Iloun.ai 'I'n vu s, af jMoiilici-cii'Ifci, at (leioiia lu Sjiaiii, .it 
IWudoii.i- he had iinudsoi agf ut.s to jikmuh* bim eo]»ies of tln‘ 
gnal I.fjt 111 w nrem |oi liolihio oi hhuius. To the abhot of Toiim 
lie will!-, tlial he i> “lih.iiinug a.^siduoii -.1 v to foiin a lihiaiv.” 
an.! “llnoimhonl ll lU, Ocimanv, niid l.oiiaiiK' (llelgiea; is speml- 
iiig vasi ‘■Mill-. <i| moin \' in tin' acijuisitiou of MS.S ” ll is note- 
woiihv, liowcvei, lli.it iJeibdt licva-i wiitcs for a topv id one of 
(he rinislnn f.itlnis, Ins aim b ing, secimnglv, to ])i'‘c;ci\« dn 
lia -ijieiils Ilf a j»id-j>eiislnu" s( < iihir Laliii litei.itme Jt is t ♦jiialh 
r nnkibh Ibat, dt-.inlc Ins lesidcme on tin Spiuisb ma»k, be 
shows tin (okiii of aknowhdgi* ol Ai I'mc a fact wlncli is ]>«iiia]»s 
sulli Milt loovcilhiow tile ^lalinnut of bis n ouiiger contcmpoiai v 
Adhiiuii IS (o bis having sludicd at ( oidov.i. 'flieii i-. h.inlK a 
ti.'ue to lu ton ml in bis wiitings ot am .ict|uaintam e witli duel. 

50 n III Ilk ible a chanmii i a, th.it ol (oibeit h-ll it. inaik on tin' 
Jiefc. iml i.ilih s ‘ .tnii 1 h g.in to clmtii lomni In.s name Towaids 
the I'ml oi (In lllh untun (\udmal Itcinio, tin oppom'iit ol 
ll'lddii nnl, m s.nd to h.ive made him tin tiisi ol a long line o* 
magn i.m ptipis Oidein \'i1.ilis imjMovi tin. h‘g< nd h\ dd nU 
ol an itilei V n-w with tin devil, who pn^pln-aed ( Jeibi 1 1 s t hn i brM 
elcv.Jnm in (In* famous line that (hiheit’.s continipoiaiies attii 
bull d lo (111 pope Jnnisi i( : 

’hansit in J 1 Ueilx'i lu-i In K iu»si jiapii 

A fi'vv vc.uslalcr William of M.ilnn slaii n adds a love adveiiluie at 
(‘oidoMi, acmnpicl v\ ith the dev il, (he sfoij of a speaking slat no 
that foietold (leil'cit’s dealli al .h nisalem .i ]»iop)ie<y tiillill'Ml, 
no'iiewh.it a. in the c.tse of Jlcinv J \'. of laiglind, bv lii.s dving in 
the dcnis.ileni diiit(di <»f Uonn , — and ihil imaginative .sfory ol the 
slatnewith (lie legend “Sliike beie,” whn h, alter IniMiig jonml it. 
wav into the ''osZ/f Jiuiwiui^nnn lias or late lii'cn levived in tin 
llanhUj I'anuhsc 

(lei lx il's » \l ml well s lit i\ lx' il MiIi it iiit.i foe i i.isst s (^»J A *nllw(ie:’ of 
Ij! 1' I s, / !o III iiiiiiiliei 'lln-i MO lelietiilltnl fi)' lie me- ] ii. Ii, ■oi M til 

< ( 111 1 I \ M" '.i. 1 ill'll (H lii’i 1,11, (" I 11 M'S .11, Hum f,| (1)1 I, ll III ] fill I I III II I 
lit UiMie' ^1 if* li l , iilim ) ot 'Ui« ImM I l?f It ( eiiliin ), jiiul t.f si p. i, i s utcw ^ , 

.S tl/ Ion e W nil t lie ll ' It 1 . iii,.i )i • i ■ o'i|ii d j i,.. jn]. n lU . n.,,^ ol (• 1 1 »( 1 1 v. to n 
.Sihis'M Tl (’i) ! lio 1 Or /.f ///«/'/ ihf ,*'11 tuia ji iN *.i i >l 

{Uioii'il 1)1 Il.( ,li.i};s till I lUsriKi s ^ i! lln fuat COUiKi) cl S( 

f) ^llolll•J 'iiitoj'il ol I IS . 1 ]' il.i"- ll. sp. I I 111 I'l till (Oii.uilscf >! 'll/. Ill III , 
<’i IN \ , 111 I (II CIS <.'■ ll'. 111 , lees tC iMii Cl foil «• cl it i i i.im. c. imjit |] ,1 J 

t Oils 't nonie,]^ ill I v lit n lie Ms jin l.lii-li .ji of l.'ni'iniOl |» J* Jlu I 

l,.iji"’i.iit| wci!.-. 1 11 III' iMi eji'xoi I'M tC i,i!i. ,[ I iinMi tlx I'lt Ic I. toiilM in tin j 
lltti 1 < tC in ’ l<\ 'l.:i 'Is 111 a j|i inl,',l tc ) ic i lii i I's tin 1 1 it .il w Us t cm ' 
Jil ise M A' ' /'O' (/ Jt * 1 ” /Hii'u ih /, I I 'li UJii aililto .1 ei* t iilitl' d //, tur/mt, r> i 

fiiiH'! ,tni I* '111 of >«!• d'litlill id Jin' io’iilK ll \ i/) Ol ins Vliiios jdiu d 

\ioil V ojilv line (tie, / lOt 'u* ifr IJutiti'ntU it ■/» tv'/, viillen jt tl.i 

UtpiiM t'l in ') in 'iiui pu-ti \,d in 'in ISO v»nun\ Ms Ml P.cis (/ ) lii>, 

) 1 ll 'll I'l tl!' ll \t Ol 1 nxi it'"l o' Ji .///’./ ft! Miifi It < on.j u I ot \\ !ih Ii .i l/'li., , am ^ 
Ms i.iel) 'll i!i( \’n.i(ioi, i.nil :i / //■ f/; >, tc- .\t(ifiiio i.in Oin^tn.t' (llt)i 

•O'! I J. ll 1 1 .ll a. t Ms*' .It I.'iime Mtiilp lln i.. 'ml I 'ii is', di da .dt tl It) his f»ii ml 
, id t ni 1 1 vp iiid ni ( , n.'.intuio of I it in \ A lo''g lit itisi on |''('oitu‘ti\ , iitti ihnti d 
fi'luili'ii 1 • of xi'int At lull douMfii] lull lienii' ih ’Joltn'st iniit lx' Juldt I iaoia 
*.' 1 , at ill niiid'nuion tlie N'lnie sidnet t nililit s I d to .Nd.iJlxild, jiiid n M"nl ii nm, 
on one of l.i. own njiIuic's, nti'IUHvd lo Ooiisl'iiiline, idibol of Mit \ All Hit' 
vsiitiii.' of ( It" !t''i t me collectcl in I lie t tlillou of M (Miens (I A. A ) 

51 LA’KSrj^di JII. AVlrcii Tioniface TX. ^^a.s clri\en 
from lioiiu‘ oarly in darmar}’ 1041, John, bi.sliojvof Sabina, 
was ekMdfd in bus stoatl and took tlio title of Silvester TIL 
^Vllbin three months Ihmifacc returned and expelled lii.'^ 
\M\\. Nearly three years later (December 1040) the 


council of Sutri deprived him of his bishopric and priest- 
hood. He was then sent io a monastery, where he seems 
to have died. 

SIMANCAS, a walled town of Sjiain, 8i miles south- 
west frotn Valladolid, on the road to Zairmra, is situated 
on the Pisuerga, here crossed by aline bridge of seventeen 
aivlies. Tlie pojiulatioii within the municipal boundaries 
w'as 12.58 in 1885. In the nortIi-west(‘in angle of tlio 
tovAm stands lh (3 Arcliivo ({entu-jil (1(4 Peino, originally a 
fortified eahtle, to wliu4i tlui national in chives of Spain 
w(‘r(» removed in 1555 (tlie siiggi'slion was due (o Xinnuiox) 
The extensive anhitectural alterations and repairs W'hich 
weie necessary waic made under the direction ot Herrera, 
I>eiriiguele, and Mora, and the arrangement of the pajiers 
w’as (intrusted to Diego de Ayala. They now’ ocrupy forty- 
.••ix looms, and an* arranged in upwards ot 80,000 bundle-s 
(30,000,000 documents), in(4udjng important private as 
well as state i»a])ers, ambassadors’ corresjiondenco, and the 
like. TJie archives of the Indies, oiigiiiallj h>(lg(‘d here, 
weic transferred in the J 8th ceutniy to the Lonja ot Seville. 
[*eriiii.s.si(»ii to consult the docnnicnts at SiTnanca.s can riow^ 
l>o readily obtained. 

SlMlIJRSK, a government of ca.stcrn Itussia, on the 
light ]»aiik of the middle Volga, Avitli Kazan on the N., 
Saniaia on tlui E., Saratotl on the S., and Penza and 
Nijn I- Novgorod on the W., lias an aica of 10,110 
.square miles, find a population (1882) of 1,471,101 It 
is oecui»ied by the eastern ]wirts ol tin* gicat cential 
plateau of nnddlc Pus.sia, wlin4i slow’ly il.ses toward^ the 
south, and gently slopes in Ihe noilh towaid-i the great 
Oka depression of the middle \ olg.i. Its higher ]»aits 
laiige lioin 750 to 1000 lect. above tlie .sen, .'ind f(.)rin the 
Zhegul(‘tr range of lull.', whidi comjiel the Volga to make 
its gieat bend at Sainnni, whih' tlic numerous vnlley.s and 
ravines wliicli inleisect il, and aie excavabid to a depth of 
7(U) to 800 i(‘et, gi\(‘ (piitc n hilly a''pect to scveial ]»arts 
of jt, es 2 »eckdly in tin' cast, win re it de.sceiids with abnj]»t 
( rag.s towards tin' broad valhy ol the X’olga. In the wc*st 
a bioad dipri'^sion, tiaveni'd by imineious rivei.s and 
stre.'iiii.s, extends aloiyg lh(' h'tt liank of the Sura. All 
geological 4oi motions, from tin' Pai boniferou.s ujiwnids, aie 
met With in Ninibirsk. The Volga llowis foi 300 mih.^*’ 
along tin* enstein boundaiy, sep.xrnting Simbii.sk fiom 
Sumaia The shallow Sviyaga li.sc'.s in the Samai.skaui 
Luka liiil' and ilows ]).iiai]el to thii A\>lga, al a di.stuin-e 
of 2 to 20 mil-"', but ill nil opposite diic(lion. Tlie 
Suia, al.so How ing noi tbw ard.s, \\.it('r.s the wc‘'ti'ni part 
ol Simbiosk ; it isnavignlle b-r nnue than 270 miles, and, 
as it is lice fiom ice ('ailiei th.m tlie \ olg.i and fl'iw.-'' 
loWtuds ('('iitTaJ Ibi.'Ma, good.s are sometinn'., transpeuted 
by land to the jSina to be sbi[ipcd on il, v.lieii .sjH'edy 
tiansport is deal cd Its ti ibiil uie.:? -the liai v.'-h, Alatyi 
( loo nnh s), Pi\Mjia and olhcis aie not navigable Tlie 
r.sa (SO nui(s) and tlie Sj/i.ih (](*0 miles) Ilow ('usl find 
joiii fb(i A’oJga 111 low ll-e iSnuinra beiid. A lew J.ike.s and 
nriisln's me met with in tin* vvc'l of Die goveniiiient. 
'fhe toiesls, although iMjiidly di''.iijipe.ii )nL% still eovi*r 
3,8t) I,S00 acre.s, wlide of tin* remnii'dei 5,‘»30,(i00 ncies 
ale a 1 able, J,150,S00 ames piaine and jiastmo J.unl, and 
I b05,<U40 acres nnciiilivabhi, Iiitbenonb ( x eel lent ioresl.s 
I ol limber cover I.iigm aiens, but in the soutli thi'y are rare. 

' The climate L severe, and the cxlieiiii's me gu'at Al 
I Simbirsk the fivd.ige tenq/eratiire is .“»8' *7, but the Ihei 
niometcr sometimes leaidies 11 1 lA, and frosts of - 47' P. 

I cue not uncommon ; the average lain and snow fall is (.uily 
17*0 inches. South of tbe Samara Ildls the climate is 
much l('ss severe, and gaidcning, whiidi is [iro.secuied wdth 
great dithculty in the north, llourisluw there. 

Thf ]>opulatinn, w'hr li was hut l,l!42,r)l() in 3 SC 7 , had ri ached 
1,471,101 in of whom only 100,740 lived in towns. The 
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.-greater number (about two-tbinlh)aro Great Russians, the remainder 
being Mordvinians (13 per cent.), Teliuvaslies (9 ’3 per cent.), and 
Tartars (8 ’3 percent.), uith about 10(K) .Teas. The Muidvinians 
are cbiellv in the north- w* st, ni Ardritofl and Alaljr (10 

ami 20 ]K-r ei'iit. of population), and (ui tlie Volga in Seiighibn : the 
Tclnnashes inaki* about om* tbiid of tin* po]iul!iiiou of tlu‘ distrnts 
of liuin 1v and Kuiniy^b, eontiguoiii to I'ia/.ih , the T.iit.us l•^)n- 

it life about lb") j»ei oeut in IJuin.^k nml lS]»er<'ent in Sengbib i. 
Onlv the 'I’ait.n^ (.d'Oiit l(i(),i)u()) hk MtOi imnie'lans, tbo mnaimler 
being Gieek-( )i tlnt-Io>: oi I >isM*iilei As in olln-r Nidgi go\<*in- i 
incut*-, tlic mIIuj''- im ."'.nibiisk aie uiosily large, niaiiy of tln'iii | 

h. i\ iiig from oOdi) to bnoO mliabil.mts Agiieiilluie, l.ivcnircd by j 
a fertile soil, is flu* diitt o< f*Mp.itl'in, grain In iiig e\ polled oi j 
iniinula(*tuied into spirit laii''ie<l and beinpseed are MiUi\alnl ; 
lor evjjMi t ilioii, as also kit. ben g.iidt*n ]nodme and some luiit j 
I*leed^.e^ ping Is .1 t.iiouiil.* .Hid i< iiiiineijilixe oe. upatioii witli 
Moii!\ uH.His, .iiivl lisliing {^tuige» n) is earned oiiiniiie \ olga and 
the Sim 1 . Tb«‘ limbti-lnul. mi tin* lunlb .iiid t be .sliijibnildni.j' on 
tbe Sum jmc (‘ojj - iiici.ilde souiies ol \.**,il(lj ; \\ood‘ii dtilgts and 
nbi els aie made ‘iml < \poi led, a ■. \\< 11 <is b.ig of liim tiic b.*sl, 
tin* 1 1st intiiM d Midu di \ gl\ Migoe. n pat ion low iiolc \ ill.igi s. ( MIut 
]) i ((\ li.ides, .ilsoeaiiji don in eoujum non witli sigr lenKuie. are the 
man'll lelure ol t( Its .ind tt*ll Inis, linen .slull*- (. spis iall\ among tlie 
iMoid\ Miians'i. lottom, boots iml sm.illinet.il \mih*s A (Inn.ietei- 
i->lii* ieifun‘of Siml'M^k is lb. tia.le in woodi ti v<*ssels, wbuh an* 
e\j»oiled to V\atki, Ti i in, < 'i. iibiiig, S.Mii.iu, and tbe Ibm, .Mid 
tlu'M (*\eli.im(ed toi (,ii, s.[iMi'i), .Mid line skills. Mour tnrllN an 
niMhi lolls. W.il.'ie.l Ig llie V( Ig.i aiid Sum. and moi*eo\ < I ti.i\ ( 1 <.1 
Ml it'' 'O iillu'iji poiiio»i bv till* i.iiiw.iy toiMie* ling 0:t‘iibuig aid 

S. inniiwiMi ri'in.iiiiid i.‘\a in, b. !'. iti iki ..nd S\/i.mi, Mu* go\t in- 
rin nt bis an .u'livi* ti.ide. llse\poits, boWi'vei, an*, unub beiow 
t!K*-e ot Sim.M.i ami Sii.itoll I'liti.iki .iiid S\/i.m'i an* imjioi tariL 
(■(*nlnsol ti.dlie, tin a;gp. g lie amount of men Inindi e eiit« n «! .Hid 
ell ail'd i»\ nnlaiidbo.il I** mg i< -.pn tnelv 2, l‘I'»,0d() .md 2,bi»H,MM() j 
<*\\ls 'tniibei not iiulud. d) Tin* eliiel pin Is ot I'ldiie^ on the hum 
an* Ai.ihi, Pi.mi/iiio-t loiodn. In*, and iMie/iiiki, i.idi w illi < ' poi Is 
V.illleil at lonl 7'»b',di)0 lo-aide- < 'oiii, liiisn .1, woollen slulls, 
tiinber jioladnaiid w'oodeii w nes in* 1 1.c pi nii ip'il ai ti» les ol ti.ide 

Smu I'M ik IS \ ( t \ b.K k\\ ml .n n g.inls edm ilion 'riieiewiji m 
18S2 only lt»2 *• IdoK dn7b.‘di.i' , * 111.1 I’dui 5 giiK'diid ^ see.nid.M V 

s< liooN ( I'b' male .Hid iit«) temale popiU'. 

'rill go\ I I iMiiejit Is di\ lib d mb) eight did 1 lets tin* i lin*l towns 
of wbiili, with tiuii po|»ul itioiis 111 ls'*<0, an* -Siiiibiisk 'd»),»)0ii\ 
AbitM 'Ifi.OiiM), \i(litoll Ibim-k (11. KM, Kaisun ('>7 Kb, 

Kniun di d'b'bi, Sengbib*i iiriOM), aiidS}/i.iri '2t .uOOi Koi\.ikotl 
(.O^M. aii.l T.itn (2l0i))lia\e rnuiiK ipiil ii.sl it utioiis Tbe above- 
imntiom*d polls of l.u'iiig an* mme impoitaiit Ilian most ot llie 

tow II . 

Tlie Inst IkUssiaii .si tllei r made then .ippe.iiams* m tbe Sinibiisk 
ingioii III ibe Itlli nuluM, but did not (\tem! ei-t of the Sum 
Not till two ( . nliM i.-s bib 1 did tbey eioss till* Sum and lliedistrn t 
bejrni to be piojili.l ntllgeis floiii Aloseow. 'riie /liegub tl 
Moiinniiiis ill tb soulli still toiiinninig to be a place of n tnge toi 
tlie eilliiMi.il and tbe pei.seeuteil, Simbllsk W is iolllidnl ni l«i48, 
oiel a p le.idi.l eaitlieii wall w.is built, ruiiinug soutli-w'i st ul the 
new Town, Willi small toils e\leudiiig t)) the Snia. Tliortgiou llins 
pioleelod W.IS soon .s( (tleil, ami, .is tbe Kiissi.n, vilbiges ailv.iiieed 
iui 1 her south, Swnifi w. 1.1 louiided, ,iml a s<coiul lim ot small toils, 
extend Ml g .dso l(.w.inl.-> I be Sim a, wms i leeteil d be 1 oloiin< i.s srlt b d 
rajiidh , and i be il'iMeMii il Mord\ iiii.iiis soi.n adopt i d m.inv ol t In 11 
cn-tiiuis, so IS to lose tin 11 1 1 bnogiapbieal n*idi\ ldualu^ , espei iall\ 1 
w il bin the ! isi bfn, \iai. Siinbjisk leiMN'dtiu n.ime ot .an ol.l 

T. nl.ii SI tt leiiii nt, .^Oil'll, sifiiaiid u pmI. - smitli o| tin p,‘*sii,t 
t’lWii, .ni till oppi) He !nnk of the Vob^.i 

SnilMTiMK, ejijut.il nf tlio go\ eniiiUMit, .situ ! 

ntud 570 liiib s cast sniilh-fU.st nt Mn.scnw, la'twniii the I 
Vulg.i tubl tbo S\iMigu, lure .sMj».ir;itt‘(l liynn i.stlmms nnly 1 
2 iMib*.i lirniul. 'riie iciilr.il ]miI nf Siiiiler.dx --fh • ('inwii 
(Vyein*t.^), coMbiitiing tiu; entlM di .tl iimi IIm* 1».‘,( li«»n.sL*s- 

i. "i luiill oil a liill .bOl) fci t al»o\L' lli * \’.dga, win net* tlu*ri* 
is a ))(*autitul \!<‘\vomt the low left hank of tire ii\cr. 
Adjoining i.s the luidin;^ part ol Sindnr.-k, wJiilo f.ntlnr 
down on the .-loja*, tnwanl; the \'ohM, aro sealtiud tlio 
.store liniisi's, tin*, sho[)s for the .sale nt .stoneware and ntlier 
niereliandi.sii hionohl, hy the steaniers .in<l larat^, and the 
poorest snhiirhs ol the eity ; ihe.se la.st also oeeu]»y the 
wOiStcrn slo[ic towards tlic S\ iyaga There are three 
suburbs on tlic left bank of the Volga, coininiinie ition 
with tlieiii being niaintamml in miijiiikt by .steainor.s A 
great lire ha\ing de.stro>(*d ii(‘arly all the town in 1S(>4, it 
has been again built on a new |)lLin, still mostly of #ooJ. 
The cathedral of St Nicholas ddte.s from 1712. The new 


onc^ that of the Trinity, was erected by the nobility in com- 
memoration of 1812. The old ehiueh of St Nichola.s on 
the Karamzin Square is arihitoeturally |deasing. A public 
garden Im.s been laid out on tin* lop of the Vyiaiet.s Hill 
and another in the oubskiit , ot llie eil \, w hde no fi'wer 
ihun three linndrod ])i i\ nie gaiden.--, wheie fi nils arc grown 
ioi* (‘Ainu tatnui, are .seatti 1 eil tinoiighont the town. Tlic 
lii.doiian Karani/iu (horn in 1 Ttid in the \ leinity ('f Sini- 
bii.sk) has a niunnnient here, .md a public libiary beaiing 
hi.s name contains about In, 000 \oluinLs Ihiidening iiiul 
tislung tueiipy lu.Hiy ot the inhabit*in1s. The. tiade is 
biisk, corn being the j'rineqial item, while next come 
potash, wg)ol, flints, woollen ware.s, and manufactured pio- 
dueo. The Nnnluuk lair, ha\ing .*. tunioMi ol some (3 
million rouhh.s, .-.till maintains it., ini[*nii:ini*e dlio po]'U- 
Icition (2l,b(H) in 1807; wa.- )h),0(u) m HSO. 

SIMI'^ON (|1ppC’), second sou of .laeob l.y Ta*ah (den. 
wix. 5:1). The tribe of Simeon, like that of biwi, was 
biokf'ii up at a \eiy early jieiiod, inidei (‘iieunK-laMee^ id 
which we haMi some indication in den. x\\iA\ .uid xlix. 
(see bsRvij., vol. mu. p. lOO sy., and Li.\ ni s). h, dudgi .s 
i. the Simeoiiitc.s appear as sli.iimgtlie compii*.-!.-, id diulali 
in the extreme south of (Vinaaii, but there i> no luenlii.n 
of tlieni ill this legion in 1 Sam. X's.a., and the tiihe is 
not named at all in tlie bb-singot Mo^e-. It iea]>]u'ai.*-, 
h >we\er, in I (’‘hron. i\. 2 I - 1 .5 {rf mi 25), and is leikou. d 
to the kingdom of Mjihraim (2 (. hion x\. 0, \\\'i\. II). 
The Arabian wars of Siim on .*p(ken ol m 1 (‘luon. iv. 
ha\e been connected by llit/ig and oiiim’s with a .Mijipo.sed 
T.sraelitc kingdom ol Ahis.sa, \.!iuh thiy liud m l’io\ xwi. 
1 , translating “ keniiKl, kim* ol Ala-'a,” and coinpaiing 
den. XXV. II and Isa. xxi. 11 .v/ , where, Jiowesu, it is 
quite gTatniloiis to .sn]>poM‘ an einl'.as.sy to the juojihet 
from l.sraehles in Ar.daa. Tlie wliole .-i»eeulation .ind 
tlio fiiither d('\eIo]»inent ol ])o/y (77/^ 0 / 1/m^h) 

is faneilul ; rf. Wellhausin, J*i o/t t/nnn bheg. 1i., p[>. 212 
y. The Jieroiiie of tl)(‘ book oi rliulith i.'- m.ade, to be of 
the tribe of Simeon, but ihi.s bo(>k i.s ijuite iinhi.doiical. 

S 1 M I'.OX OK I ) i K II ,\ M. See S mm 1 o n . 

Sl.MI’AdN STVLfTES. Slo Mon.voiiism, vol. xvi p. 
701. 

SOlFldJClkOk, the capital of tlic riii.ssmn go\einment 
of Taurid.i, is stliiated in the ,s(»mh w i*-iei 11 pait ol tlie 
(hiinea, on the Salghir (wliu li fieijiu*ntl> b(*eonu s )b>), 
Kill) miles from Mo^-cow. * )(*(*n]»\iiig an ailmirable site hu 
the northern slojies of the dMial} r drigh, it has on the 
t‘asicrii side many beautiful g.iuleiu', and I^dlvl^led into 
two ]‘aits, -the lairupean, wdl huilt in stoiii*, and tlie 
T.iitar, whiili coiisi.'-.ls c f iiaiiow’ and Idtliy stiiet- ]»eophd 
by 'laitai 'I and Jew.-; Allhouu’h it . gr'>\\n ^cam'what 
.SI net,* tin r.ailw.i> broiigl.t it intn ti.ntiexuai with li.** n .t 
of lheein]iire, it sidl nuiuiins a iiu ii* adj iiniNtratixe ei ntie, 
williout oitlu*r mannlactiiiiMg 01 etininuieial imje'i tarn w 
The [»opulatit»n w.o^ ir>,5")() m k‘'‘'a; ..,inl ‘JlkO.dd lu 

In tin. 11 . 1 -;lih.iui bill'd -Uii'd l!,e *aii.»!! I.ihe Vipf’i .o.lid 
liy Skilui, the mi!i*i ol ’’I'uiudi, --.ii'i.* buinlii-l y ii- in (.ip till 
('lHl''tinu n;i, wbuli 1 Mslnl inUil tlie 1 .id ol tin* ‘.I miUimv 
A tt'-rwiiids tbe T.iitais luel Inn iImm t i '< uii ul \' .m !i bet, 
will' b W.IS ill till 17lb enitiii V tin i. Miim ot Mu* < bt i Piililaty 
< ommaiub*! of tin* kb.'iii, .'iiid bid lb** niiiu* il m 1 > Iii 
J7d() it was t.'ik* II .Hid bin Ilf 1\ ll'i* Ki; -i.Hi-., .ii.d in 17 't, .ilt'r 
Id' lomjm-.t <*l t'liiiii.l by tl * Ifii“lan., it JiuMkI iI*^ pre^uif 
mime aii'l Ifi.iim* ibe i.ipil il ol Tauiid.i 

S]ML\, a small .!i tiiet, in tlu‘ Inutdi.mt go\ i nior.ship 
of the l’uii|..b, Tiuba, J iluated anioid lie iidUof tlu lower 
Ilinuikiy.in .‘\sU*in in .‘Jl ' •>' N. hit. and 7i III', long It 
con.sist.s c.f .sesevul iletsielied plot -<d leintoiv, tiejellu*! ('oni- 
pi ising an area of only 1 .sipuin* .Mii< s 1 lu* niounljiins 
of Simla and tlic sni I'oundin'^ n.itui -laft - eonipo*e the 
soutliLrn outhons of the grt*at c'Uiti.d <1 i.ijm ol tin' ea.stirn 
]Iimala 3 %as. They descend in a gradual lioni the 
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main chain to tlie general level of the Punjuh plain, lorin- j 
ing a tiMiisvcrsc south- wostcriy spur between the great j 
basins of tin* (hinges and tlie Indus A few miles rioith- I 
east (»f SimU llii‘ .sjmr divides into tuo mam ridgts, one ; 
followm:/ tie- Ime ol the Sutlej in a nmth we.^terly dircc | 
tioii, and tlie otle-r, ci’owned by the Nanat(»riiiin ol Simla, 
treiidiiej; south erislumd-., till it ineils at riidit angles the 
lnollnl:l’n^ t>l tin' <iutei* llunala^an South and 

cast o! .>110111 lln‘ lulls lu'tween lie* >ntl»j and ihi' 'I’oiis 
eLjiilU' in the "jeat pt.iK 'e' ( 'hor, 11 let t abtoe the 
sea Till luurlninl ail the- lulls itae-* , lU dtotlar .tbound, 
wdiih' I hothtdendion i thilhe the s]i,j>. ^ up r. the limit of 
perpetual .-now 'The ]innei[)al ii\ t u. In le an' iht SiiiitJ, 
T*ab:u,(bii ( hinga, ( 'iMudiai, and S.usa. 1 },•' sn*nery of 
the iinmetliatt' neighliourliofxl ot Sunhi i.i \ii\ eiand and 
j»ietur''MjU", )UL'senting a .s‘iie, o[ meeiniieent view.. 
Tlie < Innate is eon-iJiued hi;.;hl\ s.iluiinon .ind adnurahly 
adapt* tl to hjiropoan ». el'll il ntious * the di nn't ha^ ihf'ie- ; 
ft.»r»‘ is't'n seleetetl a*, tin .'-lO- of niiin''i'>a' inai(»r»a and 
canttmeuMits Tht' avtiag* .umual Kiini.ill aimaml^ to 
about 7J iiif*he>. 

'I’ll.’ |ue,eilU‘wii 1.1 tin .L'pet Ui 1 ^ I w.i 1 ., i|:. (n.alt 'li 
it Ilk il*'- 1 :» 'I,'.','; . Iliii.itn pini...* o tl tJs'. .ilith.iinm* d.ui' <>'1 aii.t 

<Jlii isl l.VIlf, -i > ( uIm\ itHMI t ' V t^l( 1 e < 11 I l<‘.l ..11 ’.1 .ill 1 it. I'.W'S 

V!ill«\s(»l lilt lull ..ii'! lin It. Ill .111 '»\\riv II II I ^ , pt.l , Cl 

mill. 1 j.M 111' .uUiiUi'i ml -vitli w 111 ,U »*e '» ;>>.t.'.- li.i'Mst 

Pt>j)j»\, liilii|>, llllM'l. ^I)i_,il, .11'.! piMt'i'. li.t’M Im |‘l»IUU'at 

stitj.li UiiM <1 l-e I ^ )» >1 1 il *i»ii P) 1 'c j.'.nj* 'I •! .tm III l lie ill^lui 
fcnli I s iii.iinl V in tic li i ' i a cf Pmil,', \' !m n }.»rc ,i . i>»>s»ilt'ial'lc 
rnti.'l 'll I'.i fhi piii.iiiM ’ 111 lln' In,)' .Vnnd.'i iinnat.inl tunh' 
Cfiilrt I f ill’ j.» ’ II III ll. tin;. Ill mi tin .'''U}s| lidn nnIo. lidc eu'.U 
jait III tic Imui-wm.iI l’n<l' ]' ■> w »\ Ita »* }.»]tUumi t.> 

Itllll ti i c.ii I 

1!m ,ii i,ia''iiJ’»iMj) tin ]i il. In Ilf temimy t'.i inii.T tic* UI lilt t 
( 1,1 ( I limn \ .e lull (iiui s 'iiil. ,k ijiicnt tuilc 1 1 s <»l l ltd •in) li.i H .ii in 
l.sir* V'., will'll lili tl'c P'ltish in pu ''»s,i(.ii ui ll.i wlolc P,ii t u| 
liill-cminPv limn the <lni,u.i to tie' Siitli) ICuni.inn anil 1>. )im 
J am wfic .•mnc\ <1 P) tlic iJiitisli lioniinimi.s, leu tl'c icm, wUfi the 
t'At f'ption t'l .1 it'w lui .t’e ji’' tLlaim ll .Is nubl u\ po 1 , .uni .i pui lion 
hoi'l Pi tin I i( I i.f I'jl nii.i i\ is i. slo.i (' (o tin’ hi' 1 . t|.e , li.nn w hmn li 
li.iil 1*. I n ii sP >1 \<\ I lie I Jill h Ini', (hu li’\ ll ,1 i(c ll' , .iMii .11 i.n in '1 P> 
tin ^oilh \V'’'1iin I'l-o ' n i -s, Imt the i. m iiniii.* nmn ii>.ilUic. i mk 
anil. 1 ) 1 ’ (1. pcinlcin n ■ ol tin Pn'.)-i'' .ii"l .uc kimu n • .ill.’v li\ i !y 
as ( In* Sjinlii I 111! Mi.iP’s, lunloi ll.’’ ',in n.P mI.’ii. • ul iln’ ilcp’iiv* 
coniinis ami. i ol Siii.l i, pi"it!iii,il< P. Inc - .eumi sn.m i <u A •*’ al.i 

SJMLV, tlie adiuuii tiatju' iie.nhju.u P i. of tiie .d)(>\e 
distrnl, and the .siiiiinier e.ipital (1 li'di.i, .si and . fil an 
oleV.lt loll ol TO'^I ieel aho\e .-ei Jivej Slliet' th(‘ ad- 
mini.Antion oi Mi .b'liu L.iwuint' (iJ^nl)il li.ii lu't'n the 
ro.soiL, dui.iej t]ic hot v\i illni, (»t tin. .stueessive goveinor.s- 
general oj linh.i, uitli tlimr su ’i i l.ine., ami lioa,d(piaitor.s 
osta!*li'-]inn n( le j.^Sl it tiad ,i pu]>ulation of I 

SLMAIS, WiePivvi (bi-Mt)i;i; {1<''’(M) 1S7 p), an Ameiiean 
j>oet, novelet, aid hi.sIniMii, wa^ i>orii at ( ’lairleston, S.Ch, 
A]uil 17, (*f Sfoto Iimh d(’si ent. ffi.s mother dietl 

during ius uifanev, ami In.s latlii'i iuivuig tailed in biisine.ss, 
and joint tl ('<»ttee\s liiig.ith' ot mounletl Indian fighters, 
whieli kept iiim in tlie Si’iiiiin'le t oiinirv , yonng Siniin.s 
wa.s brouglit up l>\ li'.s giMiubnotln'] , win* gjivu ]iiina.s good 
an edueatu>n a.s ln'i juiuled incans would a]i«»w. He vias 
clerk in a driu' store bn st»ni(' ."\''.ir.s, and alterwaid.s 
studied law, the bar of (Taile.stoii aflinitt-ing Itini to 
j)raetiee in 1 Sl' 7, but lie smni al*.ind<*ned his pruje.s.sion lor 
lifccrah ire. At tlie .ige ol eigljf ]it' wroto mpscs. and in 
his HMh yeiu’ lie inodmed a JA*,",/// on ('hailiA 

C{tf< sv'orth Two v ^ ,ii I.Uei , in 1S*27, Jt/i'uaf 

and and L apj*e:uvd ; and in 

he began journali.-.m. (‘ditiug with eoiispn-uous ability and 
jiartly ow'iiing tin* Citii (Ui tfft a ]*.t[>‘'r o]*po.sed to the 
doetnne of nullitieation. The entiqirisc t.iiled, and the 
editor devoted his attention imtirely to letters, and in 
mpid sneee.s.sion pubJisIied The Vidnn i)f Cartes^ Cain, and 
other Alt' was’ (1829), I'he Trleo/ur, ar Three l)ai/,% of Id ood 
in Parts {]830), and his strongest jxieni, Atahftiiijf, a story 


of the .sea (1832). Atalantis estaldtbhed iua tame as an 
author, and Aftirdn the stoiy of a criminal, Lis 

first tale, written in tlie following year, was warmly 
received. From this time forward Jus wiitiiiga became 
very abiiiid.int ; a classified list is given below. Though 
.sensational and full of eM’e.-sivc colouring, they are- held in 
good repute in the Southei n States, During the Ainerie.an 
(hvii AVar Simm.s es[)ou..e(l (lie side of the Secessionists in 
a weekly new.sj*a]»cr, and sufloic*! daiuj.ge at the liands of 
t)i(5 Federal troops when they (‘iiIcKd ( b-ulc d(»n. He 
held a .scat in tlie State legishitiin' lor sv>]ik years, and tlie 
university of Alabama conieried on him the degree of Jdj. I). 
He died at Charleston on 1 Itli .Innii 1870 

111 iidiblimi lu till wmk.'s Tiii’iitiuiK’il iil.uvc, ,'*Jmi.iii’-. piililidied l-lic 
lulluwni'Jt ]*.i'‘tiv^ SimUniii ^ ‘lift s and Voltni'^. )\riial, .-.eiiti- 
inciU.tl, <iii(i (Icsi iiptiw pui’uc'. Jhnnia IS<lu, Unmped 

Tlo'ii (!,h, and ,Siff(/‘t(d ht‘}tas, ‘ujiijet^, iSic, jlntUfK^, vV SiOKfi 
f'/ llif Saitlli^ 1S|<>, Laifs nf fhr J 'i 1 ^ , Tta r.i}C and Ua' 

ll'/na. 7V/f’ Cas^iffur rf n Tah a/' ^1, Jilt tj IU‘rr, 

witlimliii ISII* , rja ffihitii Ua Si/(ii(, 'I’o iliaiiintie 

luei.iliiic lu < mitiil.iiP'i] J\(>iiaaii Jfatra>, <>/ Ua Man vj Uo' 
l*cifnt ; MahaU lUailati.i, k, Ua laUl aj Ua Jlamo, itiul a sPigo 
iil.'ipt.iiiuii ul 'I tjnoit at ulUans, all uTwlnili li.'iM* Incli aeti'd 
witfi silicic'. Ills )c\ uiiil imi.uv r<niMMi‘(s iwa —The J'a/fi'.an, 
1'' ta , M> iiti itii at i‘> f J -S ><j , AifUa'i t Jti fl (Ufan, at the Jah'd ilf 
I liai>liidti\ 77c St'iut e'ugnnlh 1 }a Km^nian), or the 

, /jV///. A',// /••,./ ?//,’ t'i>iajan'\ 1 '' n , lUaadiiaft U)i iLUindl} nrinietl 
I 77u di.aidandUa \ .1 ml 7i/.' './//, 1 TIu'-. talcs ili si 1 ibo 

’^iM 1 ll 111* at t'liulistuii ucl ilic ..(lion cuxiis lii. wli.lc uMilii- 
I timiaiv pi iKxl, with (.iilliliil pmti.utsot tlu’ |»ul’ti .il nml nulitaiy 
Icwlcisot lli<* tune. IM limdii l<ll^^ the Ic.t iiuUuh* P''o/ Hints, 
j a ralt of' (/i’artaf, IS.M , /dJttt,d Iftnds 1^ JS , llotd>r lUatdiS, 

I I'^tO; Jitaiitdainifk , //thn Tlaam isl.i, 77c faddtit 

(^hrishmt'i, 1S.»7 , ami {'ha 1 1 'l'nainl, ] s;,a 'I'lic hislui i. .kl U'lmmces 
.im 77u’ ro/e>s,i., IsiT), l)v lai the gh’itii-t •.! In'. v\mk', .iiul 
j deilnig liiig(l\ Witfi liuli.iii 1 li.iiai P’l ainl ii.ihiii , /Wiu/u, Ifc.JK; 

. ( *aini( ,/tti a n, jS|.“>, 77/' hanistJaj Jtataa, Cl.), Tin Lihf <tnd 

I ///' Tat.'ri I a units, la , 1 c.), , w inch he w 1 ct 1 i.mh 1 tin assimii'il 
1 n.eiic ul ri.mk i’uupci ; .uul The l^issa^V' at kant'tUi, l.'soO. 

I OlIici fmv<}', l»'’lunL'mg to tlie hciics ol will/ h Mttthn Pah/ was 
I toe 111 . 1 , .iml hciti:i.; j'limipLill^ ol (Imiiestn lih ami motiM’, are 
j t'nl U , , If, t , , C<>nJ,ssat,i ttf tin Hlnid JI ,tU, IslJ, The, 

i JTtitt'tnn trtd thi Uahtn, aiullei timi ol slioiL t.ih', Jslu li>, t'aUfe 
I Ihsttatl, JMh and Mit/'t, tie J!itn>er,, Siinnis’s cllicr 

! \\n(i»i,L;s (oinplisc a //islotti of Hiadh ('t/ealnat , Snttfh t*at‘ohna 
I tn Ua' /!> rahtf.'an, 1.8, ')4, -/ (f, oyr(t)dtif at' SonUt t'a/ahna , livas of 
j Ptttiats Mat tan, Uitftt Jahn Sttiifh, The Chtra/at Jatt/itid, and 
j U,ta,,il t!n,n, , Tht Oho'tt ,>/ hit/ I/ttshft,t,l, isiu;, ,niil JJ^'ar 
' J'ntfn/ a' U,f SatiUt, 111 i-ili!(‘d voluim*,— l.Sf'd .Siiiiins was al.si) .a 
i lic(|iu*n{ I (*iiti ihiitoi to the inag.i/int's and litcnnw firipcr.s, si\ of 
. whieli In lomnhd .uni coiidurted lie wiop' ini a gical Miiietvof 
j siil)j(’/ js, jiiid di.sciisstd w'iMi sjniit and bk'ldin'ss II10 leading 
; jiolil leal, .so'ial, ami lit»*iai\ tojm" (*f tin- dav In the di.seii.ssion 
I oil slavmv he upheld the vicw.s ot tlie ]*iu^sl.i\ ( 1 y parly. Ho 
I ('lilted tin seven diain.is usi rihud to 8hdki’sl»e.U(‘, with notes and 
an iiilioihu I loii to e.ieh play. Tn the eapaeity of leetinci and 
oiatoi. In wa.s in lieijiient re(|ii(\sl on ].iildic occasions JIis 
jiniieip.il (nations aie The Panal Vtntcjid,' Ut,' 'Tntr hn<ntof 
\ d^atin/aU Pt nnannter, 1817.; The Tritf Samrrs af Anteta'an fnd.e^ 
j ,i,/('nn', 1S44 , S< l/-7>t vcloj^nn, n/, l.sl7 ; /'oe/n/ at the J'taetn’al \ 

I 77o* PatUt 0 / Fort Man Ur le , and The a, a I Uhant, ter vf JJam/et. 

1 SLM(.)N MA(tUS Jn the extant doenments of tho 
I fii.-^t throe eent-iiries vve meet with Simon Magus in a 
1 threefold usjiect ■ — (1) as Samaritan ]yies.siah attempting 
! by th(} aid of Christianity to establi.sli a lU'W' reiigi(’)n ; (2) 
j as fonndor of a scliool of Orjo,sti(\s and as fatlu r of lieresy; 

I (3) as a caricature of tire ai>ostlo rank The Tubingen 
j Clitics (F.anr*, Yolkmar, Zeller, Tnpsius, and until the 
I year 1878 Hilgenfcld also) have tried to show' that the 
I ohkst accounts are tliose in wliich iSirnon is iepro.scnted in 
, the last-named asi*ect; they liave accordingly denied his 
I exi.stence, maintaining that all the features allributed to 
j him in tho oldest .soun es are accounted for by Uie life and 
■ personality of ]\iuJ In ]>.articular they would explain 
Simon’s visit to Home by tho apostle's journey thither, 

I and furthei would have it that the church tradition of 
I I’eter’s liaving gone to Homo arose solely out of the 
I sui1]>osition that the great ap 08 t,le who had withstood the 
I Taul-Siinon everywhere else must have followed up his 
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victory in the c^ipital of the world also. According to this 
view, Simon Magus is jxn invention of tlio Jewish Christiana, 
a <listortcd Paul, whom the church at largt' partly accepted 
as historical and ])artly catholicized, adding fresh touches 
to the picture of Simon, making him the fatlicr of all the 
heresies, the head of all the Tnagi, a pseudo-Messiah, and 
so forth, hut at last destroying the wliolo i»oiTit of the 
story hy adding tliat Peter and Paul had jointly overcome 
the inagiaii in jjonio. 

Wire this \iesv of Llio Tuhiiigeu critics established, 
their \Ahole c(mcc[)tion of apostolic and post-apostolic 
timo'^ would also he [ui'ved ; it wouhl hsive been made 
out (1) that legends of an anti-Pauline tendency form the 
basis of tlio Iraditiou of the church ; (2) that the Acts of 
thii Apostles is a compromise, and rests u[)oii Jewish 
Christian ninths in ]art no longer unden^tood ; (.‘^) that 
the ecclesustical tradition about IMer’s jouine^ings had 
it-i origin merely in those oi I'anI ; and (1) there would 
be •“slabbslnHl an indi'-putable example of the ja'odnction 
of bia sed and fabne.ited history uithiii inimiti\o Chris- 
ti.iMity so icm^iikable that upon (he griaind of it alone we 
d.onld be jiiditied in simply reiarding the gicatir part 
n!' the histoiical statements of the Invt two Cdiristian 
icnlniies as dt hbernto inventions. 

Ihit on no ollici point are lie’ pioids ot the Tubingen 
•,i liool weaker Ilian in this. Only by imeiting the 
hist one.! 1 older ot (lie original documents, by ilint of 
\''.lMnt as.>iition, and liy ileclaniig with reterence to llic 
mo. t irujioi taut arguments that t]u‘y exi^tul in writings 
who h now Mie lost, has it been [lossible lor them to give 
even the njipeanme of ^(ablllty to tin ir hy|»othetical 
^ti uture. ddn‘ tlnee assertion.'^ of tin* Tiibimnn riilics 
— (I) tliat the wiitkn sonrci's ol the ],).seiido-( ’lunentinc 
//nitfi/h's and Iki< itifiiitmus go ba* 1< to the 1st century, 
(i!) (hat already in these I'anl h.is becume dwtorted into 
Simon Magus ami Peter is ie[)resented as having com- 
b.rtcd the Simon-i'aul in Ilo le, and (.d) that the Aits ol 
the Apostles, Justin, and other thin eh Withers in their 
stiit-MMeiit'i lilioiit Simon and alanit iVter’s stay in Koine 
do]»end ni>un these Jewisli Christian wTitings— ean none 
of llicm lie piovt‘d. On llie other linnd,-- ajeu I fioin tlie 
Aets of the Aj>osties.- -the exist eine of a Samaritan 
magus, Simon, in apo^tolie times, as wvll as of a seit of 
Simonians in the Ud century (in Samaria, and clscwhi re 
in the Kuman empiii*), is ijuilo coin hisi\cdy attested 
through Justin Maityr, and also through Celsns, (dement, 
llil>]n)lytiis, and OngiMi.^ K\en the Tubingen ciities 
theinsilM's could not den\ the existinie of a sect of 
Simonians; liny have (hcicfore ]jcen obliged to advance 

^ Tlic t(*sluiioii> of .IiisliM 'k-n\<*T its mi)».iit.uiu‘ lioin tin* t.ul 

tli.il, In* wju liinndl a H.miantan ; lie s exjnt ssly {A /ml , il l.>; see 
also llJO), rov iv rw f’/xy Atre/SoGy koX ir\drou ^ipwinavott 

hi^dyf/OTo\ KaT€^<ppnyy]iTa In Aim! ^ i *JI(5 lie in.ikc > *liru < ’-a’lciwc 
to Simon (see al ,0 1. fill , ainl lem.iiKs, koX a\ihov vdvr^s filv S,aua- 
oils, oxiyoi 5t wal tv oWm^ tOvraiVy wj r)iv TrpwToi' Ihhtf ^(fwva 
fif.i<)\‘tyui'tfTt^ ^ a ical irpnaKuyovcri <V]>iis (qinif'sl 111 Giitr . 

(\ (.’'/s , V. alhnks to a ms t ol Simonians, nnl say.-, tluv \v«*to ako 
ealie l I leloni.uis , lumMis( \,Jt ILrr . i *2.“!) is aoiju.ueteil >\illi Itc* 
iilual Jiinl w litmus nj fins sett, llipimh f U', ( PJnln^tti'h , \ i 7 
pjivi's liom a Simoiii.in took ’A7r(k/'o«riy fttydArj P.iitn tiiat ly 

inteu'sf ire; is the tr.sfimoiiy of Oiii^eii (<', I'l/s’., i r» 7 ; ( T, vi IJ ' 

‘ ANo Simon Mn';iis, llie Saiminlan. v.jvlicil kr gam disnjiles !»} Iiis 
liiagien .1 aits. Ills impositions w.ie Miln.illy witlmut re,ult nl 11 ’** 1 
Lime, while at ]»ii-sent, 111 mv lielnT, llie numhei of los .ullnieiif'. 
throiiL'hout the Avoihl Joes not amount t<> liiiily. And Jieihaps f hi i 
iistimalo Is too high. At most thin* ale only *i lew ni IVdestine, 
ivliilo in the othei p.irisjd the vvijild avIk-k* ho (Usiiul to m.iKe his 
nime illustrious it is <piite aiilviiown. Wlarcit is known, the fa^t 
IS entiiely tlm* to tin* Aets o| the Ai>oslIe% (’hiishans nlone still 
speak of him *’ Sonic lumld lain find a f( -.111110111 in Jose] *hus also ; 
hut tlje .lewish Mnijurei Simon, fif (\>prn.s, nienlionud in Arit.f xx, 

7 has notliin;; whatever to do with the Samanfaii. Kenan ^ould 
ive.j^ni/e Simon Ma'.ms m t^e .seiond heast of Kev. xin ; this 
h)]>otlie^is IS iifteilv haseless. 


the des]»erate theory that tlio sect arose solely on the basis 
of the Jew'ish-fdiri.^tiaii romance of Simon. 

The oldest aceount ul Sinniii ^»ccnis in the Aets 

of the Ai>o.stles. Mhen I'hilip llic i*\angc]|st canig, to 
Samaria about ’.^7 a.i». he toiuid a great leligious 
movemunt going on One named .simmi liad givin himself 
out for some great ['er^on, nnd dmi dj his c\traoidiiuiry 
woikrf had stmed u[) and gaimd oxu tin* \vhnle popula- 
tion, will) took liiiu U‘r tile cxallid niamlcj-lation oi the. 
Idvinc Power ilscK. l‘lidip lonxciltd thi nmjoiity of 
Stmon’s a<lheivnl.s, and Simon lime » If, ama/td at* the 
ileeils wrongdit ly Thilip, leeuvcd bapiiMii, ami p.med llic 
j t‘\ angolisl .s .soctet j . iVti'i and Joim vlii'u (< Saniaiis 

to impnit to th<i ba’ptized the ll(-l^ t;‘,n. t ll^ He !a}iiig 
<m f)f liands : and Simon olUrtd tl-i . moiny to 

iii\e‘t him With a like povvt 1 ot coni' lung tin 'mH. Ihit 
I’ctcr etcinly rehuked Jiim, exiioiliiii^ hon lunp^ni and 
beseech (hal tliat tlie e\ d thoiU’lit ol hisln.iil miLhl l*e 
btrgiven him. Simon ilurtn|on ln-jgid the aj-osihs to 
on lii.sbvhuif. \V(i have no n't.m^{)i checking tins 
aceouTil, siiuT wo po-st s-, no othei ind(‘pi mUait sfiuiet*. 
Tlie author of the Aits scoin.s to have known nothing 
of Simon Magu. iiom (»t]iei ijia.iln,, cUi* lie Avoiild Imidly 
have (•lo^’cd tlie naiialive as \\» liauj it. Siimai i., not 
)ct viewed u.s hostile to ( 'hii.st laiuty. d’Ju m i> no jii.-di- 
luailoii fur iloiiht as rcgaicP tlie main points (d lliis 
tucounl. Tliat in the foitidh th<ade ol tin l.*t miilniy 
a pMMulo-Me.ssrah, v.ameal Simon, ap[M‘au>i m S'.mrnia, 
tliai he gained ,i cmisulerable fitll.iwme , he tued 

to 4 ‘irt*ct a union with tlie C'ljridi.ui ihh ioh.ok.'^, who, 
howcMr, soon peicened his ical rliaiinlt] and ho k him 
off ,— 1 host) fa 4 *ts must be (leatml as liidoiaa! Tie} me 
Noiiehcd for 1 )} Ju.Min, wlio-e .d.ilement i.s md Ik.i rowed 
(lorn (he Acts. * Ju.stin, j( is tnie, makewio <n* it ^lato- 
ment about any rekition.s wli.de'ii hctweeii nmn and 
(.‘Inisti.mity, but ivpresv‘nts him a. om who gave Inmi-elf 
out for (io<l and a.sllie louiider ol an (iitirelv m w i* hgioii; 
but, Simeon tin* other hand he gU'O] s Inin w.tii Minandcr 
and Man ion, and thinks of him as the dvMl s« nl, faihi'.r 
ol hen‘tie.'^, it is plain that he kmw ijuito wil! o) scirne 
relation lu'lwceu Sinum and the ( 'In i.-tians 

The conn-jiti.'ii ol Simon a', the lather ol h(‘ii* } within 
theihnnli is in noway suggeslul in the AiN, mw has 
Justin in *ho wiilmgs winch wi* por.scs,s given any hint of 
a U'Osori why Simon .slionld l>e\it wi'd in such a ii;_hl. lint 
tlio tc.'^limony (>t the Ai't.s (viii. I.’>) that Siimm rcicived 
bajiti.sm, and for a while ji'iiied him.scll to the ( ’hrl.sl laiis, 
cnablc-s us at ie.nst in some degree lo umhivtami how he 
aflerwaids g-ot the icfnitatioii allndid to. W'e shall see 
]iresenlly, moreover, that Siimm nin-1 ha\»‘ iutiodnced 
cert.iin Cluistian elements into lii.s It'adniig ^ 

tlijst'M has a good (h.d nmic alxait Snuon that i.s not to 
}>e found in Acts: — (I) he gne.s In., biithplau a- Cittha 
111 Sainaiia ; ( 2 ) ho .slates tli.it Snmai caim* to Ih-im* in 
tile reign of (daudius, and there hy Jj's inagii.d aits 
gaimal some followei., ami wa.s taktu lor a lod, and that 
a .slatiio was erected lo him (»n the d dn i Jslan<l with the 
niscrijdion siMoxr ]H’.o .sancio, . ini (;>) he m.jIi. that 
the adhcM'iits <jf Simon j^a^-ul ( il .1 wtiman n.ijm ’ tMena, 

n'!n* s ||t|i* .il < » 1 l.iinl V k.' . ' Im !)•< i.mtiiig 

nf I’fiii 'md Siuion, Im.ms* in i)k' Ail (' li 1 \v I .ni !-> tlii'Ma;U- 
• »’.it; puslM'il lo tlu* liojil, an. I il,«‘ in.ilo. . ' n*'l ('*1 Ids 

I'liiiiMy to S.iiiiJ’ini i‘? ojx'ii lo sn. pit '“Il *^1.1', l.!i' i llnit 

t\»n in tilt* . 1 . wi-iha '!iii ti.m V<ts ol (In J'p'* ll* ' 'md ‘'iinoii 

liiivc p<*rst»ii;il < 1 »* limps <ifl<ii<Is )'ii‘ nmpliu I'v/ilfii'i fliit fli* y <i.M| mcft, 

® UiifnTdiii..'iti Iv, Juslin’s Si/nttt'piHi 'ipai! I. tin In e ti* m wliicb 
l.(* dealt lit j;na1ti It'upt'i willi kinmn, i-. no Jon; . 1 ('{.-nt; are 
llitTfftne liiuitol t<i tin nn fieo i(*liii‘n<« . m In- J/xd.* /'/ .'Cid Jimfuyuef 
iind tlio statements I'l l.itii wiikis v\ holt in o.kI l!a StpiUufma. 

^ Ju.sGn rciX’fttedly and eniphatn .i!!\ *-ii\ - ili.'il Simon pieteiidccl to 
Lo a pod, and was rcgaided ty hi.s a'llieicnts as Sui»rcHic God; Bee 
Dial, 120. 
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whom ho brougnt to Rome with him, and wlio had ]»revi- 
ously ]>t‘o» a {nostitute in Tyro,* as tlio “ first idea ” {irpuyn} 
€vvoui) of Sinn 01 

As ivg.iids tlie ru.'.t of thoso statemonts wo inuy point 
to ;i Sini.intan \ilIago “(lit” (Karjct Git), not (pnto 

niilo'^ south ^onlll-\vo^t Irom tlio town of Samaria *’ 
.Jii‘-tinV oonnt in this ])artienlar sooms li ustwortliv. ( )n 
tlu* oth' I liand, tho nllogation that a statin; A\a^ iTi'ol-d to 
Simon in Itoiiio is inU jiiithontio,'' ami <’oiiso/jni nth mn^t 
vritio'^ have logaulod Iho naiTatlso uf Simon .s join m-s to 
ffoim* .*m legemlnry. Some sn]»pos(* llmt .In-lin \vi- lid 
on]> tliiough till' words of tin* insv‘iij»l;o'i \\lnih In* lias 
wrongly lefiTivd lo Simon to bi'lioM' tluit Sum n himsill 
was in Uoniti ; otln*i. (tin* Tnliing< n ft itn** ) thinf, on I In* 
contrar\, that .lustin Jiad I'l'rn aln'inl^ acnnaintod ^\ith 
the »K‘wlsh (’hristian uf iLc A[w)' tio, am! Ind tlnm** 
Icainud that Simon (haul; had gnui- to li.am* and ^l»al tin' 
ins(‘ri[ition thci'f'fun* on!\ I'onfirnns] linn in tin lahti oi 
Simon’s ]»r(!.M*m*(j tln'io lint in I'lllmr nor tlir flMimt 
assertion of .Instin lliit Simon wmi to lhi.i‘r m thr linn 
of t'laudnis remains nm \]ilainrd , foi the h;. j* a hi lh < 
Justin added the anival of Simon nndei ('lo ‘[ le l.ri.o' «• 
he alicady knoNv and crediled the legeml oi l‘* i* i . h i\inj 
livoil twenty li\e ye.M^ in Jinim; (le><*i\i' n-- I'antaiaai 
( Vjiisequenlly we ma;v aviiin'* .M-eing t]n.i‘ - .d»ola!‘K 
no trace t)f any inflmiKs* (d the tU‘w i h ( ’hi • inn kum*d 
Ujion dndin that in the Koniaii <umimini(\, oi llu tnm 
ot that niithor, a tiadituai eini'-nt that Sumn Magn> 
VI ^^ll d It mie m the leign of ('laiidin.'. \\ < ao u . l'.,j<ji‘i 

in a portion to test tlie triHlwinthim' ul t hi . liati'h m , 
i*nl, s(M inj: iliert* j' no imliealj m of ans t'‘mhm\ oat ol 
whi' h I* eonld have iiiisen, w * have no i-.ioned Im di « lai 
iiij :t imiedihli*. 'I’lii* fact att«*ded 1>\ .liistin, < Mmi , 
and ()iia'ii. that then* vveii* Siinoniaii . aha* hivond 
llu Innit . t>t Samaiia (ce dWois i'Oiftrn), iavans thi* 
Mew tlial Simon had tiaveikd. ^Vl^h iikieme, 
to Mu 1 deim'iit ahonl Ikli’iii, Wi have to ol>s m tu it 
liMe ,1;) ‘m Irm i<*|»oiiMi a iloeij nu' not o) Sim >n lail ol 
the S.ii, /iiiaiM Simon, w-* aie to nmh-i.dand, la'm to 
IkaiK wilh a woTiMM name i Helena, and hi. m-' » i* > ‘ 
alteiw.iid.s tonls hiM jni 11'.-, eon ineiiliomd Jimlii ".i\e 
Inli'er ai ('(vni't ^ o( lliliiia and He' doitiim m (he , 
Simonian.. in iio Stivt uitn i , and v\e know (hen Mil.aaii'<* 
ffoni llegesipjam, li-ii.en, 'reitiiiiim, jivaido 'I’ei t dli.in, 
IhnphrUmi and i'liih. Ii*iiis Simoii, i( \m ul I app-.o, 
^Jeel.iie.l lMnir.elf to h * Mli*' hii'liest pov'ei '* -tl e »siij>ienie . 
(jrod MmisHf, he t:ni:,dit that amoiij tin* Jew ' lie mani 
fested liimstJi as the Son, in Sanrn la as tlu j’alint, und 
among olhet nations llu* !lok S|.iio Helena, wh.an ‘ 
he h'ld ]».iiv‘Ii.mmI III al'jeil.l al l\ie, in eave out !■» he 
jus 7;'p«i)T/; Ul the nu'th : n! all hv wlioni lu’ h.nl i.dud 
the angels and an h ui'v 1 n! i lie n;' She ]nd jann-ded 
tiom him. liad Ikcii in;!i..l<d into l-m piupose. had 
voluntni!} i*-»me down lio-n Iveiven and !*• mae tin 
inolhcM* of the angels and [wauuN v\]u> meaie I Hi; . wiald , 
hilt aftt‘1 ilie eomplelion of iu r woH, she Ji.id h* i n kiul 
under bond, by her own childien, llu* wmld i u.iling 
(ingt'ls, wiio desiied to be uuk'peiident. and wiio kiu w m*! 
tin; tiivd lallur Simon; they iinjirisomd her in a humia 

• 'Phis 'le(‘s II ! t i'Mi'i'lK h'liu ttr t \( ml in iiniM i,[»t of .lii'liJih 
^\)iohnf>i^ nuliiitiu Lti il'un*'. nuet Hill -.in , // K , il. IPi' 

^ Sec Lip ails, QinUtii th'i nu’i /'<’/» ass''-/- , p JH ’ 

•'* A liappv ai « iik’iil ol Dm* i.iio I Km 1 Ills ji.it m ni .i ]iwalu)ii l<i 
liorrei't Justin’s st.'itcaiieni In j .''7 1 a spuji; whuli K i . mui scivnl a 
Lho b.isi* ol a .slalm* w i^ >'!u^ oiii llu* 'PPm Id nid. It hon* tlir 

following iioeiipiMji SI MoXi s vNeo III o i mii) F vt i;\ M (s'm Onlii, j 
Jtitrr., \()l. J. p .‘>o 7 n , 1 S(» 0 ,' “Simu) S.inens ’ a Nilma* ‘*> 1,1 
(Oval, Fasf., \i. liKI ft/; l.a< taiitius, In-^L />a*., i le' Tin- | 
insciiption liuMiig l)i*t‘!i louml m the M*iy jila.i' Vvhon*, ...soidiMj t'» • 
Jushn, Siiiioii’s staliu* must havestoo<l, most, sebuKus .imi | 

nglitl}, lint Jnstiu by mistake ooiifouiulcil “ iriemo yanens” with 
“Simon Saih’tus.” 1 
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1 body, and subjected lier to every affront ; she hud to 
j migrate, out of one liody into another ; she became, e.i/., 
I that llcli;n on wliosc ae(;ount the Trojan War was waged; 
' finally she found herself in a brotliel, out of which Simon 
I at leiigtli rc*seued her, thereby fulfilling the jiarabJe of the 
‘ lost sheep. The siijiremc god- Simon —had come down 
' ill <»r<lei to redeem his tt/kutt; cerom, and to bring salva- 
I lion to all men thnuigh llie knowledge of himself. He 
I d eeided n[»on this di'seent on seeing that llie angels, from 
I thi*ir desire fur siqiremacy, were in eoutliet with each 
' other and wt.ii; misgoverning the wwlds. lie assumed 
every turm neces.saiy tor the re^touition of lost Jiarniouy : 
to men he ajiju'ured as man, wdthoiit being really a man, 
ami in a]»j)ear.nuT he suffered in Juda'u. Heueeforth it 
wa*; a ilnty to believe in Simon and Helena, but to 
' disl)elii‘Vi“ the propliets, who w'ere insj'iie<l by the woihb 
( leating aiigi b, aiid not by Simon, believers in Simon 
aie at lilx-iiytodo wh.it they will, foi by llu; grace of 
Simon siionld men be bl(*ssed — luit not on aeeoiinl of good 
works. S]u>nlil a Simoman do anything wicked he is 
ne\*< 1 thele ^ ; nmh'sei \ ing ol piinudimeul, ku* he i'* not 
wuk»d bv' naliin* but only ot be; tre<‘ will , the law 
]*MMVcded fiuni tin* world-eii'id mg imgjs, v\ho thought 
theieby to en‘l.ivi* their siibjeels ; Simon, however, will 
biing tlu woild to luaighl along willi the domnunn of 
those aiigi“ls, and save all who lulieve on him 'i’o this it 

added that llu* Snnonians live disMilutely , v ii* with ea'-h 
olhei in the, praetiee of magic, make list* ol exoreuins, 

I lianus, mystic foimulas, vtc and fiuliier that they wor- 
. .Hop linages <»f Simon (.is Zens) and of Ib'lena (as 

Xtleau*)^ iindei tlu* naiiu*'. of “The laud’* and “ 'J’he 
l/n!y ” 

We may regjiid this a(*<*o!int, whiih, eeeujding to 
lien-ens, is p.aHly^ ba'-i'd n[>on diutt sl.dMin'id- ol tho 
Snnonians tie, nisei ve--, as essi'ntlally den veil inmi tho 
oi theJiii ' 'riiat W'e lia\t‘ hen' lubui* us not 
the gi'iniine te.uhing oj Simon, Imt tlu* gnosis of the 
Sinionians is veiv evidi*n1 ; thi.s gno.-.i>, howevei, is just a.s 
iiiueh hound up wilh tlie person of Sinuin as is the 
f ‘lire t lait uno.-i.s With t he jicrsoii ol .lesiis ( 'hrisi. Simon 
Is the nmnitesteil Ib'ily Hiimelf, but ami lieji m bi.-s llu; 
('hM.Hiari, or more jiiojierly the anti ( fiinsli.m element - 
Simori Is at tlu* Siiim* time i L*]iii‘senled as ( 'hn..t, /.c , i.s 
iduilifit'd vviih (Mirl'.t. The 1 using togethei ot Simon 
and (’liN.-t, a sym ri'tist le gnosl ie eon(*i“j)tion of the woild 
and its t-jeation, and an ethical antinoinninism aie tlu; 
distinetivo leatnre. of this lu'vv iiniveisid ndigion 'riiiit 
we have licie an attempt to found anew' iilie:ion and that 
a woj Id lobgio.i, u[»on the piineiple of end'ody iig all 
inipoH.uit artiib of tin* oldei ones, ap| e.iis als»> }; uii the 
1a» t iliat Simon kn identified not only wilh ('Inisl be^ also 
wilh Zeu-, and fliat ( b'eek legeiuls ami niy tiiologn-., are 
n(ili/ed lor the system. We have t hereto] t* in Siinon- 
i.uiism a iiv.d system to Cliristianily, in whi h the same 
advanl iges an* offered, and in w hieli aecoidingly ( hristian 
t lenient.-, .iie cinbodiid, even (Hin.'-t Jlimsell being iden- 
t lied with tlie Su]»n*ine (kxl (Simon). Tiu* attenp't to 
(‘-tabhsli snelii system in lliat time of leligions sy ncretism 
has nothing iiieredihk aliont it, and in view of tlie 
leligious ‘‘onditiom tlien prevailing in the locality it can 
i.eily bi; imder.'ilootl that it ])roeoeded fium a Samaritan. 

* 'Pill- \\ oik niu*-t. .iNo biivi* bfiil N-iUiotbiiiL'’ ti &;iy uboul i I k* roKi- 
ho'* of .Siiiioii to otlu'i S nil nitiiii j>sfu‘)o-Mf -.sMbs, m/ , to l)o.ilb(*U'., 

I 'Irobuln-., ninl JVb-ii.iiulfr llt*gf*‘'ii]'j>n'<, quoU-tl 1>> l-jiisclmis, //. /i’., 
n. ll'Jb but tbi* n.ituii of its sUituiRiits cMii no 1 ojiij:;i>t Im* willi ( er- 
t inity as<*(‘il.ni)eil. Wv .lu* in tlio dsnl* rq.ei’iiilb its lo llie 
biav.i'i ‘11 Uniion niul DoMfbeus. Ibit tlu* tikto fuel tint in Sriiuiuia, 
ni tlio tuuo ot tin* iij»ostl.*s, So many Mossi:»b> imijioiliuj^ to lie 
louiulois of loligiuii'. sbouM huvo appiMrod on tlu* scoiio is cvtienioly 
intoro#ting. ll is a vory notow ortliy t iiouiustiuu o also that Justin, 
llegesipjms, and IiOoftius kiiow^ iiotliiH" about IVtor b.iM*ng iiiut 
iSimou in lloiiiu, and liaving withstood Imn tboro. 
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The basis of it was laid by Simon himself, who claimed to 
bo a god and yet derived something fioin the (^hristian 
missionaries ; but the development was due to Ins fcdlowi'vs 
in the 2d century, wdio may have borne to the original 
Simoniaiis exactly the same relation as did tin* A alentinians 
to the tirst ( ’hristians. From the circles of the'^e later 
Siinoniuns, who W’orshipped Simon eNpi'cially under the 
mysterious name of ‘‘The Standing,”* a bo(»k was it^sni'd 
bearing the title Tl d7ro</ja<ns 17 /AcydX?/, from wlueli Hip 
pol^tus has given us extracts in the rin/osojihnutvn^t. 
From those it appears — as indeed might liave been expected 
from the statements of Ji emeus (Justin) — that the lah r 
SimoniaTiism combim*d the wordii]) of Simon with a com- 
plicated (Jiiostic system, for w’hioli it utilized tin' (Ireiik 
mythology, as well as isolated sayings of the Old 'i’esta 
ment, of the ( lo.spels, and ol the apostolic ej)iMles. In ]>oint 
of form, design, medium, and lelationship to ( Jiristianily, 
Simonuinisiii l)ears a striking leseiiiblanco to ]\ 1 aiiic*}ja*i.sm, 
wdnch s]>rang up two centuries l.iter , but Abnn did iK)t so 
blunt 1 \ as Simon lay el.iim to )»o a god, and tli(‘ jVIanich.eans 
nevei li id the lianliliood to proci^eii to absolnle identification 
of ]\lani wuth (‘In id, as icjard'. tluir tenet ,, l»owe\ei\ and 
viewed as atii mpt.^ to loiind a uni\ersd religion, Siimmian 
ism and M.oik hieism are widel\ <litiereiit. 

AVe can undeistand, then, liow it was tliat the Cliii^t- 
ians in the Isl and 2 d centimes regarded Simon as the 
emissary ol de\ils and the fatlna* (*1 all In'rosy ; and we 
ean also iindirstand why- a[iatt Irom Samaria-- tins 
clfort to establish a new leligion bore litlh* fruit. It rests 
u]»on falsiheat ions and a wdd jumbling ol leligions, winie 
it is lacking in leligious elements ol its own. 

ITiiljJ iltc Acii liJO <*' . Irsi.tsl 1 al liidiheu Knows Simon 

onl\ l^ .( h-iiisjnn <1 lo.iinlt 1* <)t a ai.*! as talliei o| 

1 m‘H ■‘S , il St I A 111 liiiii a eaiii ilim' <»1 ('Iiiia, not of llir apoaJe 
r.Uil, .o’li It know, iioli'iii'': a . >nt IV ti i h.L\.ie' a*',un (oteut.U 
liini .lit 1 wlial u nurLi'ii ni A< U \iu J( i nows iiideiMl that 
Sinem lanii- to Konn' in tli. Iipm* ol < '! nnhu'-, Ini' po’iini. t«» 
(In thl icnliiiv ni» n eh* usl'.nl wiitii inenooie l)i-> li.uing iinU 
witli I’oli T tin le, a'llnnej) all sl.iti' ih il !’< On non +0 tin* < ajnl »1 
The hi 't M ( h' i.islicil authoi to <oieh’i'i‘ the two ti lOitj ois was 
J tip] 10! \ 1 11 1 / Vo An , \ 1 ‘JO) llaviii", n l< 1 o il t . 1 In iN ••nis 11 . » ttnU 
ill .\. Is \ 111 , hejn-u'OiU “ Siinon ( \ < 1. Weill lo I*onio ainlti"ie 
iiU'l with ll'eajn) ih s .\slie led in iiiN a (1 i\ lliioi.e)i In- -eo • , n 
Pciei tn.jiniilK wifh'lood jnni lb i aine ai I.el . on' 
taiighi sil (in^ nudf'i .1 ]'l iP( Ijk Wii-oj all i It ii'd In in d -on 
ing Mini ai was on tin- ]»oinr ol In iiii; woi d< d, lie d( ( i m d that U In 
\\( I p to he hie i( d all \ o In' word I on lln thud da\ nsi ag.ini J!< 
aetnallv ( aiist'd a gi o ( loltedi"(loi Inni la hi.s iph’s, and po i 
oideisllnt lie slnmld Ik* hiiiied. Tin* di-eipl«'.s did a- lhe\ n- 
hid, he 1 ' nuuiis m llu* gia\e, ho\\i\ei, unto this da\, t a In w is 
notf'hiis! 'rill I'-aiMid IS found onls in IlijipolN tils , ite\ni.Mll’ 
eoiii'sjjonds with the nh i li.al Simon v.as.i lal-i (Mnist, Imi h i- no 
lelilion w liaievpr w ijli tin* notion tli.il he was I'aul UippolUie, 
nn>iio\(*i, doe-, jiot s.,y lint in Home Simon nn I with 1 ’ *p» o»d\. 
hilt Willi tin* apo-ins, m , Willi I'aiil and I'l'ln 'I'l-* mojiioj 
tin* Ico, nd nviii inh Digilde liom \,liil w* kijo,\ ol t’n lint.-ii' il 
])iemn'*s (li\en that Simon allend lun.* li h» h« t'liii !, tlnif in 
SaJiiain, he nn't with I’etn, lint In* as »\« il 'n Teh'i alt win!- 
tia\ 1 * 1 )' d jo Koine, then W'p i 'ii n ’ * e e i'*, • \ plain Ihi on on «*i . 
legend wlinli i'nn.n 1 ‘‘ le.’ op- e niojc mi.i ini-ma! i.mJait v.ifh 
Sinio.i in Jionn*, .iiid a I Iei:e > 1 h.il .’siipon la. .nn* thesi. onio! hi. 
In tai loijs niinn.-i v nl (‘In 1-1 

Ai (hesimo linn* ilic i\pie si.ni Ih*..-, ‘ uxin ■noWv nfT^>t>v t// 
VcjL'fji] araftaruiTri makes li Si ( m a pioi>»l',<‘ tlon; to m in\ ti’.il 
llip]»ol\ lus iilleadv kiipwwif Iliad legt'iel a! uat '’‘'nnni in whnh lln* 
'J’lilniigi n M dies think 1he\ hi\«* loiiiid lie lo \ ’o a,! iini'ltm, 
ahviut liii.i In lln pseudo ( ’h-nn nt im y.’-.o'a.p a.p.nd //o'.i/i 
or jalhei in lln'ii doeuiinnilin \ honeis, Sim.ni |)la\s .1 \»j\ tin 

1 )ortan! ]».‘nl Ih* sippi*;ns ns the ji pie 1 nlati\e ol ’dl ])o.sihle 
leresie.-, .mil as thn '.'■n at atil.ieoni’-t ot I'lhi. wln» loll. .wed him 
tlj) tliitiugliout Samaiia and the ta*-l < oast 'd tin* MuliUnaman, 
engaging liini in gioat disjuilatnm and always (onnng «)'l the 
victor. Some r)f tin* feainjc^ attiil>ul(*d in these* legui'h, U> Sinnni 
Alc indisjuifahly }»oriowed fiuni the apostle Paul, o|ln*.s tioiii 
31aieion, oilicis fiom ^^']elJllIlns and Iki-lhde,. 'I’hese legends 

^ (dein., 11. 11 , r»' 2 , Jlil»pol., Philosoph.^ vi. 7 *7.: it 

‘O’rds, (TT7ia6p.evtn. • 

® A hiatus 0 I’urs in tlio text here. 


therefore arose in strict Jew ish-Uhiistian anti- Paul iiie circles; wo 
find them, howcv’or, in flic and tihcjady sub* 

jeeted to catholic levision. 'I lns 1. \ ismn eaimot h.i\i taken place 
hefore the lirst hall of tin* : I (niinn. and piohddv e o\ much 
latei date* I lie age <»f Ihe do( nnii td.n \ , s ('.ininil )>(*e\i(tly 

dcteiiinned, they m.i\ lx \ei, old, Kiit wlril is f»l nio'-t impoit'ime 
is(J)thit then inlliieiice iip.n.l.unh liadu-ou < mnot Is Ua.ed 
heloie ihu »»d Mntni\, lUid i^i ih.it in ilni,c .Iiwi-'u i iin iiaii 
sonr«*i.s, a.s will .1 •. in tli. and - e./g, „ t’-i a (!\es, 

onl\ disjaitiitioijs 1 ii t w 1 1 n Pi o i and Su.ion in s hp.u m ,ipd id] u i nt 
(ouiitnes aie iimati.l, mi- mo hen.- - o' ,1 ^,,n. 

tiovi-isu’s iKtwc*en Simon iml IMu m p,. n,. 1 jp ih, jJ.ii.*, 

the .Simon <ii tin .hwi li ( hnai.ms !w n . lumn I 1 -d.i. iinisut’ 
Pan!, il 1 , also tine on tin • ilii'i hainl tl.-d li . i .'m\ j h I’liiisi i.ms 
km w nolinng lit .1 |oni m t ol Shiipm to 1 ),.., , .dlil <• roni- 

hinalions ol tlie '1 nhiiigi 11 mips i. t.> tin oip-ni ui 1 ij, ‘ P.'m’ 
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SIMON 


RTMOX, AiiKAfiAM (1622-1092), medallist and mod- 
cllei, was Im»iu in Yorksldrc in JC22. lie was originally 
int<‘inlL'd ior tin* ^'Imrcli, hnt turned his attention to art, ' 
a.nd, after .stnd\ing in Holland, proceeiled to Sweden, 
where In* was i nqiloyed by yu“(‘u riiiittma, in whose 
tiam ji<‘ trav<'ii“<l to Pans, lie returned to Knglainl 
l)eff»re the outbpalc ot th»i Civil W'ai, and attained 
ct'lebiiry by hio medals and j)Oi traits nuMlelled in wax. 
DunjiL'; tie* ( 'oinnionwealth lie executed man} medals of 
h'adeig l‘,irlianit*nt{u-j.ins, and at the IJosUnation In* was 
])}itioni/(‘d l)y ( 'harl‘S 11, from whom lie lecoived a 
huiidied guimru lur his j)ui trait designed a^a mu! d for 
the |Ht»j»osed order t»f tho llo^al Oul. Having ineiiried 
tin* di <}»l“.o>ure (d the duke ol \'oik, he l<>sl the lavour of 
tie* (oiiit, and dietl in ob-.diiity in Among the 

more iiitMe^diiig of lii^. m-'d.d.'. ari* tlio.se of the, second 
call oi Hmdeimiine, tlie second earl ol Jjaiideiilde, and 
the llrst eail of L mdoii ; tlatof the duke ol Albemarle, 
and mruiy ol h. r tine medah, weie mo-lellid by .Maaham 
Simon and cha-^cd by hie youngei laotlier 'riioma'i, notier*d 
below. 

Sl\l<bN, b‘i' ij\i:o I7I-), Ihc* “ l.ithej* <»1 Ihbln'cd 

oiitiei.au," w.i' b'lia at Hiejiiaj on tin; lolh May 
Ills 'ail> Inda - were caiiied <si at (lie oollece of the 
Falh I . ol the OiM'.i! y m lhal eily. He wm., M»on, lu the 
kindm s ol a i a'MH w I» ) di ‘enied tin* poine^ ol tliose 
talent ^ w liK'li \* jeaileiwanl lo n nder Ijim so cel biated, 
remo\^'d to l‘.ins Mini (*n. (bird to I'ldor n]»un the study of 
lhiol>;'\, wlnie li* eaily <li‘s|)|,i}ed a t isb* toi Hebl(*W 
and oiliei Oinniil ),ingua'/ex He was allowed gieat 
induliri nee in tin* [n oM't'iil ion of his stiidie.. by the 
aulhoiitie'i of tin* ( ’on;:r(‘g.d ion of the (Jialoiy, being 
e\em[dtd fiom Ihosi* exercises of plely whieli (oi an 
(■nine year weie binding on the (*tln‘i stinh'nU. I'liis 
de.pen .aln'M aiou*'ed (he ill will ami jialoii^} ot tlm olln*! 
Oiatoiian noMtiates. Simon was charged with leading 
“heielied’ boolvs, (In-, designation being applied to 
tin* S<f>ri, and otln*r woiks of a 

.similar kind. Ihil tin ■; Jo.doii.s ojiprwition proved aboitiv*' 
♦Simon, aflor in\e'>tig iIiom, was allowed and tinsMiia-Md 
to eontirnni hi> tavouiit* pni.'Uit.s, At tin* end ot hi.s 
therd igieal eour'C he was s< iil, a<‘eoidiMg to eii.^lom, ( » 
teai'ii philosiniiiy at .Inilly, wliere (here was one (»f tin* 
eo]h‘',e^ ol tin Oi.il sy, i*nt In* w is .soon i'*ealle(l to 
I’aiis, and i-mplo^ed in tin* < ongmial laboiii of pie[)aiiTig 
a eat.dogiie ot tin- Oriental boviks in tin. Idaur} of tlie 
()r.ilory. ddii . gr.e linn full aeee'-.s to tiio^e woik. , tlie 
tiuitrtof tlie rtud) ol wliieli . ppear .so tully in ins alter 
wrding.s 1.,-, Ib'-.t e->sgy ni anlhondiij) wms the publication 
ol a work entitled F/n',s Ot o s’» // (fithrtihti 

d/(V/*.y-o///.r i'inhuli J fth OjiH'icuht, rittn t >th r/nrf<ffi>nu 

mm (I’aiis, the object «)t whuli W’as 

to demoii'^t iiit<* that tin Inln’l (-f the (n*e»lv Chureh 
regarding tile lOin han d. w.is the same a^lliat (>f the (‘liunh 
of Ibuiie. Simon entered the pneslliood in J(»7U, ainl tin* 
same }ear W'roie a ]»amp}ilv‘l in defem*eof tin* Jews (tf Metz, 
vvlio h.id berm aeeU'ed, as lin y Ii im* so .fteii b'-en beftasi 
and since, of liavini; muidensl aChilstian clnhl. It was 
shortly before Him lime tliat tlie.re weie sown tlie,' a*d; of 
that enmity w itii llnjl’tnt b’oyidi.ds winch filled Simoif.s 
after life witli man} bitter trouble.-, 1’he famous Ainanld 
had wTittoii a work <*n the J\‘t luiutiij ih Votth, the fiivt 

volume of whiclx treated of the Kueharist. M. Ihu'iys, a 
do( tor of (lieology. end a triend of Arnaiilii’s, asked Simon 
his opinion of tlui book. Simon reiilii'd that it w’a.s one 
of the be^t wmrks which li’ul b(‘en published by tln^ l*ort 
!ii\^ allots, but that it ne\nlhele>.s reipiiied eoirectiou in 
several impoitaiit j»assnges, ami agreed reluctantly, and 
after some di'lay, at Diroys’s rcijiicst, to write a letter 
referring tf) tJiosc pas.sage.s, on the understanding that the 
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original w^as to bo returned to him. The criticisms of 
♦Simon excited great indignation among the friends and 
admiiers of Arnuuld, and ho felt the effects of their vim 
dictiveness to tin*, latest hour of his life. Another matter 
was the can<e of iiu'iting against him the ill-wdll of the 
monks of the llenciliclim? order. A friend of ♦Simon's, one of 
the Oraimians, was engaged in a lawsuit, in his capacity 
a^ grand xieai of Prince Xeiibourg, abbe ot Feeainp, with 
lilt; Benedict mo monk.s of that esttiblishmi‘nt. ♦Simon lenfc 
to Jii.s friend tin; aid of his powTriul pen, and com]) 0 .sod n 
memorandum iii winch he employed pretU stiong languago 
afsiin.'.t the o[»]MHients of his triend. They were greatly 
L\a-perated, and made loud ('.omplaints to the new general 
ol the Oratoiy that tliey were, xiruleiil'y as,'-aiU‘d hy a 
member of the linJlierluxnl, with whidi th<*y had always 
been on friendly terni'i. Tlie (h.iigi* ol rb‘>miisni was also 
brought against Simon, appaii ntly on no olin . ground than 
that liis fiiends brother was an (Mniiieiit number of that 
Older Tilt; commotion in oceleiiastiCLd cm I' S w’as great, 
and it W’as .seriously contemjJaled to rtmoM* Simon not 
only fi<»m Pans but fiom France. A mi- ion !<» Home w’as 
pioiKised to him, hnl lie s.iw thiongh (lie design, and, 
aftt*r a oln*rt del iy dielaled by prnduiilhd motixes, declined 
the j)ro[>osol. He w’lis eiigagetl at tin' time* in su]»erin- 
{ ‘luling the jiriiiting ol hi.s dti ViitLC 

T(‘^f*tmnif, lie had lu*j)ed, thiough the inliuenc(i of Peie 
ii (Miai.se, the kiiig .s confessor, amt the Dncde .Montausier, 
to be allowed to tledi<ate the woik to Loms but a.s 

His iMojesly W’as alxsent in Flandeis at (lie \ ime tlio volume 
eouhl ii(»l be publiJied unlll tin; king Innl accepted the 
dedit ition, though it li.ul p.uM'd tin* <<nv)r.diip c»f the 
♦Soibonin*, ami tin* chaiieellor of tlie Uraloiy had given bis 
tmprtmahtr. Tin* (irinter of the )>()ok, in oidir to jiromote 
the sale, hatl crui.sod the titles ol tlic* \arlon^ r hapters to be 
pnntv*<l [»riralely, and to }>e put in eio nle. t ion. M'hese, or 
po.'^'^ilJy a ( o]‘\ ol tln;wMnk il.'scll, liad hapi'cned to come 
into the Jicimd ol liis (;\oi -watchful iinmie.^ the J*ort 
1b)}ali.st.s. It. sc nn that, w’lth a \icw to jujuh* the sale of 
(In; woik, which it w.is well known in theological circlc.s 
had be(‘n long in [ir(‘])arat ion by Simon, the .Me.s.sieurs de 
IN>rt llo}aI h.nl ninlei taken a Iran.dalion into Ficncli of 
(ho IVoIegomena to irn//o/P,s Vithjijhdi. M’o eonnteiat‘l tliis 
proceeding Simon annoiinecd liis intention ♦ I [mblishing an 
annotated edition of the rrolegomeira, and acluall} added 
to tlie ( y a tran.Jatioii of tlie Li.-d foiii chaiiters 
of that w’ork, wliicli Jiacl formed no ]»art vi his original 
Simon’s amioiincement ])revculed tiie appearance of 
the piv)jee(ed tr.iiiMation, but bis eiiemiLs were all llio 
more init.ilid ag.nnst him on tli.it acc >niit. M’ln'} liad 
noW’ obttdned the o[)[K)rlunity, which they h.nl long been 
.-eel'ing, of gratilving their liatretl of the b »Id Oratorian. 
Tin; fns.dom with winch ♦Simon e\pro.s.;eil himself on vari- 
ous topm.v, ami <'.''jM‘CMlly tliosc cha[»ters in which he de- 
el. ired that !Mo-''-> could not bo the author ol mncli in tlie 
writing'' fiitiibiiteil to liim, o.siieeially aJon^l.^i llieir opposi- 
ti('u. The [Kiweitnl inHuence of J>o-..‘'Uet, at that lime 
tutor to tin; dan[ihin, wa.s iinokcd; tlie chaiieellor Le 
MVlIier lent Ins a.sMstance ; a decree of the council of stale 
was obtained, and after a series of [»a!try intrigues the 
wliole impie-siini, consi.sting of loOO eopie.^ was seized by 
the police and d*‘sl i iv} ed, and the aniinosity of lii^ colleagues 
ill tin; (draloi y rose, to so great a height against Simon for 
liavingso si riously comiiromi.si'd the.ir order b} his wmrk 
that lie was deelared to bo no longer a member of tlieir 
body. Full of bitternes," and disgust Simon retired to the 
curacy of Ilolloville, to wliiih lie had been lately appointed 
liy the vicar general of the abbey of Fecamp. 

The work thus conliscatcd in l^Vancc it was proposed to 
republish in IlolUnd. Simon, ^however, at fir.st opposed 
this, in hopes of overcoming the opposition of Bossuct by 
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making certain changotj in the parts objected to. Tiie nego- I 
tiations with Tjossuet lasted a consuleral lc time, but finally | 
failt*d, and the Cnfirtd Jlistory appeared, with Simon’s 
name on tlic title page, in the year 1685, from the press j 
of Kei'iiler Leers m Hot terdam. Aji imperfect o<litlou had | 
]>revioiidy been public lied at A mstei dam by Daniel Kl7.(‘,\ir, ; 
l)at>e(l upon a MS tianscription of one of tlie coi>ies of the 1 
oiigin.d Avoik winch had e, 'scaped destrucLion and had bec'n ' 
sent to I'lngland, ami from wiurli a Latin and an ICnglh'^h | 
translation weie a flea wards irnwh'. The edition ot Li‘eis 
kvao a n'produelion ol the work as first punted, with a 
new piel.ieo, nott.-j, and those other wil tings which liad 
ap[)iiared for and against the work up to that date. 

'Pho ANtuk vhu h lirul rNcilnl so nmrh cmitvovoisv and oj*]>oMtu*ii 
coiidsts ol ihu'i* lliL‘ lust ol wln<‘h di ds nmUi (]ih‘slu>H'. ol 

Piidlioal ciiliv'ism. joojioly so (.dlnl, sutha-. lla* tcxl.of llio llchifw 
I ihlc and ihc «*]iangt .> whadi it lias iindugono ilown to the jacMMit 
d.i\, llic ani lioi -^Inp ot lla xMos.in wjitings anti ofotlni Iu)Okn »>f 
S{.n|*tu}c, aviIIj «in »‘\jf')sili(»n ol lij^^ po nilur ti.eoi v oj I I'o <.\Jst»'iM c 
during tin* »\hol(.‘ « .vli'iil ol Jewish hul'U'v ol n - oidtis oi aiinaliNl •, 
of tin*, events of LMi Ij jujioik vvnosc v\iitin"s wtro ]ikrsi i \r<l in tin* 
piihln* an liivtss, and the insliliil mil ol wimli hr assigns |i» Mo's* s. 
The sr( ond hook i>,iMs an arcoiint ol the juimipal tian-il.ilions, 
.nif unit and iimii-'ni, <»! tin Uld 'If -.tapirnl, and llm llmd coit1.tin> 
an cvaniin.it ion ol tin ])mi(i|iid connmMit.irk.is Hr li.id. with Ih 
rvri |»l mn ol the throi \ almv «• ini iihonrd, t oiilnhiiti d imlluiig o .dl\’ 
nrw on llir siil)jr< I ol Uhl Trsi .uiK'nl < I'll iri^aii. loi j»ir\ ion> « n1 u s, 
as t ’ 1 p]irllns, .Mofinus, and ot.lnis, laid rst.d)li''lu d maiiY ponds ol 
imiioi t.inrr, and the v.iliu*. ol Simon’s woik lon.isti'l rlnrlL in 
hiiiigiinj loLollni and pn-inlinjj al om* v irw I'lo irsulls ot Uld 
'Pcst.inirnt iiilKisin 'Pin wolU is wriliin in a < h’.u sivh*, and its 
lone is • onii h'nl and tirijiirnllv saua Jir. Hi' ilisnhn s ommI i on- 
t( m|ii- loi li.jditioii and llio tipinions of ihc l.dliri'- 'lies lallu 
jiri uli.ii il\ it was wlii-'h sprruillN aioiisrd thi'OiiinilN <4 Ihosm 1 and 
otlii r h ading l{onnni-.ts Hut it w.i'' not oiil\ horn Ihr ( iiimh ot 
Jlonir 1 hat t ho w oik rm oiinlrri d si i ong opjmsil nm 'I’lir Plot* st inis 
fi'lt tln'ir stronghold -.in inl.dhl'lc Jhhli* -assnh'd hv thr d< iihl*, 
whiihSiimm laisrd ngain.st tin lulrgntv of the Hrhnw’ 1*'l L** 

Uiric (“ ('liMirns"\ Ihr distingiiislird Diihii di\in'' uni uPn in 
his woik /SVn///n» . 'I ht ohajh a > i(> 7/<i//<//o/i , root i o . i • n <1 

Ihr V n \v.s ol Sinmn, and w.i .UMWrird hv tin* latli i inai«*in ol i tm- 
M'lriahlr aspiuty in hi^ fni,i St iil t iitnis dc (jn- hiu, i Tli'» ; 

hnn/l'y di’ JJollinnl, wlmli In .siL'Iird uiidri thr naior ol Pn Itr , 
AiJihiuii, il hrnig a nun 'krd [n'<uliaiit\ ot Suinm lairU to givr lim ' 
own namr, hut h* as-aii'n n»ijr. df ifn<n* .it \ainiuslmms 

Tin* n m.iiniiig woiks of Sinmn Ik luirlh notir»'d In ItlS'i 1 
appr.nrd his Jiidnn< tht Tl lir (hi yn{/ni(t< dmiit tih 

consisting o} tiiirtvdhico iliaptus, in whnli lir dmiiis-rs t]jr | 
ori'on and fh.n.iri"j ol tin* vaUoiis hoidi.s, willi a consnlrutmii ol 
tin oli|(iln'ns Inougfit ao.uiod tliciii !iy tlo'.fiws and otlui", thr 
ijiiolalioiis lioiii tin* old 'I’<“ laniriil in lln Nrw, tin iiispnalion rt 
thr \( w' 'I'rslann 111 p\ il h a u Int 'tnm o| 1 hr opiiiioM.s ot Spiiio/a'', 
tlir (iiirk dialri i ni whnh llr-^ air wiittrn (aganisi Saliiuisins}, i 
tin Hrrrk J\1SS known at thr tniir, i sjiri ciil y (knlrv H-r.iiili ] 
hngicnols^, ,k'' 'I his was lollowcd in ld!»0 hv his i 

Cn/ojifc d(s dn Smivcan T^dtom/d, whcir In* givrs an 

at (Uiiit (d tin* vaimiis ti mslat ioi|s, Ijotli ,nn nail and inodnii, .nnl 
disrii.ssrs the iininiirr in w’liich inanv diMn nil jiass.igisot tin* j\i w 
’Prstaliirnt hav r hern irinleird in tlie vainau vusiolis In 
wa.s pnhhshed wlial in .soim* ii*s|)e(*1.s is ihr niosl valii.ihle of ail h>^ 
wiitiiigs, VI/, Jhsfoii r (^’d/ifur (f,\ jtn Hi 1 fi'f u > ('in)iiiicnlttff ms do 
Nmivcdn Tistyiincid iKfunsIf ( 0111,1011 mhid do ('hn douns.nt '"sy/os 
(1 nohr, t< nips 'Phis W'ork <*\]iihils imiin iisr irading, and lln* 
nitormatioii it roiilain., is sail valnahh' to tin- .student 'Pin* 1« l 
woik of Simon (hit wr sliall ineiition is his Xtnadhs ifos, not, o«s 
hui' h' Tcvtc (I Its i’(/uo/is du yfi/(i'ff,( T<si((„uid H’aiis, ln'.>r»l, 
wdurh Contains supplrineiitai v olis.u vaf nms ujioii flu ‘ulijnls oi 
t|[ie text and traiishitions ot llie New 'Pest a men I. 

Simon is (le.sciibed as a man of muhlle staiiuo, with 
somewhat unprojxisM'ssjng b'ature.s. His, t» nijar W’a.s 
.sharp ami keen, ami as a ennlioveisiali.st he di.'-pla^ed r* 
bitterness of tone and an acerbity of eA']»ression which 
tended only to aggravate the nupleasantne.ss of controversy. 
Tie w'as entirely a man of intellect, free from all tendency 
to senti mentality, and wdtli a strong vein of sarca.sm and 
satire in his deposition. Ilis reading was immeii.se, and 
his memory powerful and retentivo. Tie is said to liave 
usually prosecuted his studies lying on the lloor of Ids 
apartment, on a pile of c%ri)cts or cushions. Few men have 
written more that is worth reading on Biblical subjects 


than he, considering the hardships and vicissitudes of his 
chefiucred life, jfe died at his native city of Dieppe on 
the I Itli Ai'ril 1 < 12, at the uge t>l sevenD hair. 

'liie piimipid .aulhoiihe, hu tl.,- hU „| Mmou mr tin Idr or 
“clog.* ’ hy 1 ms gi.iml iM-jilnw ] >.' b M.uimi. ir m \ul 1 of tlio 

Jolfc't r/m/' /V, t \ols., Vm fiM.im, Ui ,( s .utnlc n. Hui 

liiU. \ol ol tlm r>nit. lu d. Tim I /) / •, //s, n ,, is.M ; 
K( UsA jiili. li in lht/mi\y// iilJofndi. v,.!. m\ , i,, ^ <-.1 )\,l,((ril 

tSuHon vt son I'ifu- Tt dt/nonf, h\ \ l>in,m, !..m -im-r, 1 *'(.;• tor 
llir hililiogMpliv. SI r, in additiiMi lo iln’ \ r u.u r l.ln ii's ol .s.imui’s 
Wicks, llm v.iv (I.mplui' ind ,•< I'ui n, ||>II, 1 |I oi Ikili!. , .\i.fo'€ 

lidd(o.f/‘(tj,/,,fjtf, nu' Jl tho'd l..i . 1, isv..* 'P ( } 

SIMON, i iioM Vs (IIjJ.’I' IMI 111 ' >1, w,(s boni, 

I aceoidiiig to Virtm*, in \tik.-inu‘ \d \\ 

’ .slmheil eiigraMiig nndi i Nnm.ki Jr>.>5 

j received a po'Nt in comn'Mon w.'h th-* * iu bU'i he 
i was a]>pointed l»y llie I’.-i kiiniriit j i!..i i l .| i.,vor 
I along wjtli Ldw.iid Wknh*, iiml, hiviny > .m 'ml tk « jjrat 
j .seal of iho ( Smmonwi .dill and dl'*,^ tu ih- I'umej-*. he 
I warn proimdul to lu* dm i (.n; ».i\U' t<» il.r n -i t ami '■“uls. 

'■ lb* proiluc^'d St veiai hm* ji.u ir.ul incdaL •'} <'M«ui\\d!. one 
. of winch js copied Imni a min’.itnie 1«\ (’cf>pii. Alter 
! the LeMoration he w.i. efipmiiPd eici.ivii <>! thr Iv mg’s 
si aU. f)n the occu^'KiU ol liu fimk -.i vnli Ike biollicrs 
li'ieitier.-., who wire cmplr}cd ]•> the niiM mi InOJ, Slimm 
• jirodiieed hi.s idt‘lu.ilcd iiown ot ( liuil *- f! , on the 
inargui of wliidi he (ngr.ncd a ]ielitinn to t'le king, 

I sitting forth the e\cel!<m‘e ol Ins tovn jiiodiiel lon.-^ .md 
’ ]'i iMiig loi lediTss. dins !s iiuially con.'iih’ud Ids 
masterjden* An In‘pie.>.''ioii of the cun t\l( bed 122.') at 
an am tion in I ^’2)2. T'lii. .idm.nd It* imd.i'ii-t j. Is laved 
■ to have died of tin* piagm, in liondon in 1^ (id. 
i A V I llime o| T! < M,dtd , f'o,/, fino' S‘id , ttod till,)' iJ'tuli 
' !»/' 1 }>>ni,as ,S/ ooity toKttiVtif o'ld i/,s n>,d to no, I ,,/io', WJI.S 
piihlislii il m 17n.» 

SlMOXlIdvS (u\ fsr\n >s ! in *-, as vu li* tin name) 

oi AMoKf.o,'** st'iiuL inidw.'V boll) jii tinn .md iipni.dmn 
]m tween the oils i two i.u.ioii. p'U'l . <»} ( .n i c* \i. Inloi lin.s 
ami liippoiiax. A natiV'-ol b..mo^, In* ]. d -i to^.n^ to the 
1 l.md ol Aiimrgo.'^ m tin* \i v'lnpd.mo. -ml hvcl iheits 
ril‘onl 660 r, t*. in Miiioa, a lown oi ho •>.* n j nmlmg. 
I>('*'Ules two b'Mik.v of iambics, wc an* b»ii! ih.il In wmte 
elegit'.s. and a jes'in t>ii tin t.iil} lidoi\ n; ih" Nimi.ms; 
Lilt only tnu* in.aginlit .ini the} hi ben with oiiv druiice 
(d jdausibiiil y atti ibnied to lnm M t ;»o ab'.nl, tinity 
fiagmciils ot Ids i.inibit poem-, AUillci in de.,i and 
Ionic, witli mm h ^^uteand w, J..nmon\ of 

\ei"'iiieation. AVUli Sirnonnh ,s, as wnh Anhih-'hic, the 
iambic i.- ‘dill the vdo- le of bitiu* .^atn., nP'idi. ngmg 
w'ltli md.im'ln*)}, bnt in Simonnles th* Mr i ■, i.iihcr 
ircn»*ral lli.in indiv nlnal, ami m otin i i* cii , i''-[M.Ml]y 
in Id', gnomic and idhitu" tendem \, h' p > ih” '>«y 
till tin tragic tnmeUi. Oncol liis two '"i-jei ii.-'Oiniils 
dwells p.ilhctieally upon flic mis, ly ■ >1 oai h>t, in v lod*, 
a ]m* ^.iv.. d.sew heie, “wi Imvc ni m.} i •' d dtnih, but 
ol llte Old} a few ...nl vi'U-. tlm t-M- \ \,i h; mo.st 
fiiimUs jMHjin, i-. a ol \\'«»mi n, ' ij.'In-' (heir 

di cent iiom dilTeii nl amiiMis m e* i to U.'M Oi?.* lent 
chxiactcrs. Tlie nh.i iiJri\ h.'\e lu i •) n-.ci' 1 !\ the 
I be 'csl table, as w^ fiml it m lle.-nui ai-d .'.ohd-sin. it is 
j t h'ar al least lli.it Siimur.dc.'- km w tl' w's!- (<l the 
former, ’riie sjumc conciptn'ii .i muiui} Llti in 

J’lioeylitles. Sinnumlcs ii'f.vc- tht ibriv womo' fion* a 
ln)g. the eunniiig fiom .i lO', tin* im \ jo m a the 
apathetic timii eaith, the (.\]»ini'ui. fiom i.iW.-Pi, the 
stubliorn fiom an ass, the imontimnt (o'l.i .i v' ( aM*l, the 
pioml from a Ingdi bred inaii*. the v ^n * ro d u dn t fion\ 
an ape, ami tin* goi'd v\('inan lnan a I"*. 1 h* i* iiiaindcr 

of the poem (vs. PG 1 L^’) is iimh-nliU div .'-pm n«iu 'J’liero 
is iniicli beauty and bding in Sinioimle'. de.sciiplion of 
tlmgood woman; and the .skilful portraits of characU‘r and 
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ju(iicious selection of prominent features prove him to 
have be>en a keen observer and a real artist. The date of 
his dealli is unknown. 

Si*f Ticiid, Vo* fiv J,fn n'i vol. ii , Lim}isu‘, ]SS‘2, 111- 

■l.»0 1'lici i‘ I'. ti 1 niishiTioji 111 Engl i‘ili \ ti.s»' 111* p.iil ()1 tins 
on woiiKii ill Miiif.s y//s/ nf (h. Lit , 111 . ]>. isi 

Sf Ml ).N 1 1 )1']S or (’»:.) i (rr)(J_4r)0 one of iJie 

greatest [»o' N ainl nio^.t aei*ompli.slie<l men nl antkjiiih, was 
born at lulls in tlie ^^l,lnd o| riob n.<‘ IVw poetic 

'uiluivs li.i'.e e\ei bLUii [iliinted in nion, iMiiigenial 
JIi iuiti \ 0 i.^lainl \vasde\()led to tlif u (>f A|}l1Io, the 
i:o<l of song; ]>netry li.ul b(-en cull i\ .ii< <1 m liis f.unil} for 
^eiKiiat’.oH, , li!> youth ('(unenled with the period suci eed- 
ojg ihi' lii -.1 gu it l»iir^t(»f J'hilnin and Dnrie lyiic poeliy ; 
his manhood saw the heioie struggle with iVi'-ia, wlieii 
<Jieece lii’ .t awoke to the c(»nseioiisue.Sri »)f Jier national 
unity ; and he dn d 1>« foie the inevitable disintegration had 
begun Among hi.-> friiunl.', were all the loreino.st men ol 
the day, Iv mgs and ]innci‘s like lll['[>ar(‘husand Jliiiro and 
tiie Ali'U.ida and Scoprul.i*, slat ^ men like rainaiiias and 
'riH'iJii cli‘ , and pm'lM like V/ilivlii-^, Ki>iclnrmiis, ami 
Jii-owtiii i,!no\ Ith I h\ lid»‘.. Eindui alom-amoiighisiMm- 
t <‘iaj>M!.ine . -'•< uis to have depri mated Siimmides, peihaps 
noi Will). ». II a t'»ui*Ii of ji'alons\ , !•;) all the he was 

i'‘\.i o' a Ih-'ps-t ianieale (»f emam ipati'd t‘ne(*c lie* 
hvul toi lh<' ino-'l pill with lim friemN. v\hos<‘ prai e, he 
iia I ^Miiu inoiHV ; w.' lie.n (,f him al tin court <4 llio- 
pat '"iiu . in .\t hi im, w itli the Scop.id.*' in 'rin :^al\ ,and l-na!l} 
,vt the eoiiit of Iliero of Svia.cuse, wlierc he died in -Kd' r <■. 

Ill opulilioM a; a man ol leandiig and ing'muily is 
.-‘hown In the liadition tlnit he adileil two new' leller-^ to 
til'* .djilial' t 7 and <i> tie* tiutli b* iiu. pioOibly th.d In* 
was one <1 the lust iiutlioi I t'» n-e l]u m* s\ mhob IhIvIII 
(h" aielcnship of I'aielides. Sounhomidid v.eie his ]n'{tu- 
lanly and iiillm m*,' t]».it In w.m lelt to be ,l powtr ( veu in 
th" politic al Weald , we rue toM that h ' u.\ aiciled TIn'io 
.ml III I ton til' eveof .1 1) il lie bi t ’a een then op}>()iiiig 
a'lMie- j’ a hi-s po' iii'i lie' couM eoiiininnd almost any , 
pi ■ ‘ ' 1 i!''i wiilei . ti"m AiistojliaiH' onuaicb, a* < use , 

him ol ‘i , line, pii'li,(!^i\ ni/t -il soine i. i^on Tiom , 

t li ‘ niiun reiii aiU'dile, prioivi.l alnail liim we se** liial i 
he W.I.; will! wi shmild nitei tiom he, pcami ,a genial and ' 
com i ly Ml 111 , ‘‘ dw elling w ,ili tinwi'j,, - like tie' bt**, s«‘eking ' 
)ell'ov li'ai.w " ( l-'i 17), \i( iMt wilhmil .i win of 'gentle i 
u\m\ 'To llieio' (jiH 'Ml, Vvh') a k- d Jiim wliethei U was 
bell'T 1 ) he Iii'i n ml) .») a < eMiio, lie Vjiliv d ‘ Itn h, fi i 

j *'1111 ; i*\er loimd at \ . -'e i,| ih- i icji ' 

Ol in'-, ji e’t i \ w I |n) NS il 111 } 'i 1 1 ,• hoi t c’ii ‘;i* , 1 1 I .sa s. » m , 

fioiii IN ‘ M I 'uilviM ill 'i M I • liflcii : t<i .simuin II , .)l An >i'go 

'it Ji In! ipi! (i» In- t il • w Ii' k ' ' 'III! [).ir{ I, \ I I .)] I j'ij:i in: aiiil 
alni'al Miiii’l i II i Mil' 111 1 'll ''ll' |t n 11 » 'I’lii* I |M M im*-, V I ii li'M 1 I 
Ihc' nan] 'll ill I I mI eii'-. v, Imn' wiii an i]'ii* i ijoinmg, wu** 

Ulti-I)'|fd }M!ll\ f<»l JMibll ai'-l |illils I'll n-OJlllM C 111,. 

Til'll' J n 1 1 1 !igl il .111'! iililiiiiil \ HI Mil' iDiiiur Villi .1 ‘ iin j'lii il V 
t'l.it 1 . lime I a ilui ,i|ai , .iml ,i i'<>in|)Ii‘lt' ma In \ nvi i {In- ih . I Inn 
'lll'l loillisoi II gl.H* Cv ])1 1 ’ssliM). I lli'w <»|j tin lliOfisol Mnillt'i]) 

aiiil I 111*! i!!')|i\ i I all* till* iMii'l 1 1 ]i 'u u ■! In t]' p’ o lU* » j I'niHiis 
f h' 5'’ ' ' III w 111 ml li III I '/nil! .III'I li'i Imv, '‘HI ! I'o n i-, ii.ii'l O) 

I I' '.Ill'll lie gcnmiic ami wliii li sj'iH mils , I w i 1 tlnmiesl cm 
oiv hi 11(1 a'lliioiil, th.in tint nf llie I’.iloim mi lii>l'n^\ Om* 
inli ii ,|ii'g ia<] ini<l"iilj|( illy et-mi, , j,,, . m, ,,1 ll'is i ] i s n upon 

All hi'illii', till' il iM<;lilci' of Uij'i'iss tip Pi >1 li.'.li'l, \Nli.>, “.iHmiI 

hc'i iatlic-raml IiiisImi. i and Inn: i> r ami c Im' I n n weie all piim'i s, 
w.is net IiiiC'l lip iji son] to pM.I.' ■’ Till' Imh- li.i«'im‘iils \ary 
mui’li in idi.u.H II 1 ' aii'l liMigtli ten n (omi a pm ni on Vi n misiiini, 
ami c'i'Ii'hi cU's llii)s(‘ \\ ho fell at 'Miei niopv 1. • , .mol Ihm i * .ni mh* in 
Iionoin ot Si >p,is , flic ic'st j'c’pi I'scHt o !i on vn'li'is m i!m* p-juM's, 
hypoi(-lii‘mi“, iliiges, hymns tu the gmls, and olliei \an.‘tn 'I'lie 
poem on 'r'lirmojivl.e mieveuMit iiml suhlime, hi eat lung an ix.ilhil 
jnli'inlism .Mid a lofty national pride ; the olhc'rs .ire hiil of luulei 
p.itlios ami ili*e]> feeling, .sm h .as ev'okc’ii horn (\ilulhis ilie line 
.M.eslin, I'lenmis Simonnleis/’ with a genial worhlliness hehllnig 
one who h.nl ‘‘.seen llie towns and leaint the niiml of many men ” 
Em Sinioniiles leipiires no stand.'iul of Joflv niisweiving lediliicle, 
“Il Is Inid,” he siy.s ^Er. “ to heemne a tmb good man, neifeet 
is a .'“'jiniie in liamls and feet and mind, fashioned without bUmo. 


i Wliosocva*!- is bad, and not too wicked, knowing justico, the 
; benef.ictoi of (ilie.s, i.s a sound man. I bn' one will lind no fault 

' with turn, Im tin* nice of looks is inlimte lpiai.se and love 

I nil men who do no sin willingly ; but witli iieeessity even the gods 
' do not contend ” \iitiie, lie tells us elsevvhc*n* in language that 
' U'cal I s Hesiod, is art c'li ii liigh and dilheiilL hill ('Er hS) ; let us 
' seel; afti ‘1 ])leasiiic, fen “all thmg.s (ometo one chead ( 'liarybdi.s, 
both gieat Millies and wealth” (Er. .‘J.s), and “what life of mortal 
' man, m* wli.il dominion, is to he desired apait horn pleasure, 

■ Without wliii'h c\in the gods’ exisleiiee is mil to la; envied'* 

(El 71'! Ai'L Simonid'.s i.s l.ii liom being a Indonist; Ids 
I moi.alii\j no le-, , tlian Ins ait, is jienacled by th.it viilue toi whieh 
j t'eos w.is nnowiieil (rufj^poavifri cu selt.reshaiiii Ills ino.st eele* 
hiati d iiagim nl, and om* ot thc' niosl e\c(Uisiti‘ and tonehiiig ii-main.s 
' ot diimnl [loelpv, IS a diige, in winch Dan.ie, anritl with the infant 
Eciseiis mi the se.i in .i cl.nk ami stormy nH,dil, lidn s cmnloit from 
the peiec'lul slunihei of liei babe Sinionnh - lieie liliiUiales Ins 
o.Mi saving that “poetry is vocal ji.nntmg, as pimtin;^ is silent 
i poi liy " (one of tlie opening lem.nks iii Le'Siiigs / nitinui)’ from 

' the ]iii line of the sli eping elnld, slanding mil as il m leliet against 

tlie h.iikgioiiml of surging waves, and IVukh m U iis we ean well 
I nmhiM.md Imw bmigiiiiis .shonlil have connnemJi'il this ]>owei 
. <d vivid piesc nlaiion .is a clisl mguishmg lealuie m another of 
, Smioiniles’‘< poem", 'i’lns po in li.is hec n ollen tianslatcd One 
' ol the htsi ti.msi.ihmis i.s ili.it by SvinomK, in the hist seiies 
ot Ills Stn-lo'. on iht' l*<nt'< 

si I* lUi 'k, /’"«/< / /Ml / o'/ fM. uil 111, Li ijisle, Issj, |i|> .IS'j- .'i.Tj. VVelcker 
V, IS Ui( iiisi Wild sipii.'ricl Tlic; tiapac Titii of the C'luii Siiiuiniili s fioiii 

|i.((N/* til JiiN ii'isits.ke Sfiilili^ (/.’ns/zz/x iunL Tah'i^ Ai»l i pp 1.''S <i./ ) h.is n 
I '>i ill'll ti.insl.ifioii of most of Ihi'in. 

SnioW is an oilViice against thu law of the church. 
’Pile n.i.mc is t.iknii from Simon M \i. i s (</./■.). In the 
canon law the word bears a more extemlcd moo.iiiiig llian 
in Knglmli law. “Simony ficcordiiig to tin* canonists,** 
i-avs Aylihe lu his /*nrcr//o/;, “is dtdiiicil to be a deliberate 
act or a jiremeditated will and desire id selling suili 
thmg.s a,s aic spiritnnl, nr ol anything armcxc'd unto 
spintnih, by giving something of a tempcMal nature for 
tire piiHlnnsc' thcicot , or m otlier terms il i.s defined to bo 
a i luinnnt'.ition ol a thing spiritual or rinnexiM unto 
sjiintn.ds hy Lu’ving .soimtliing that is tc'nifioral.’* An 
ex.uiipic' of t1i<‘ C'liVnee occurs as eaily a,s the ‘id century 
m flic pinc)msc/)f the lasliopric of ( hi lh.i'j‘i‘ by a wealthy 
rnation for hm seivant, if the note to (bhbon (vol. ii. p. 
lo7) ’s to be lnheved. Tlie otFinci* vv.is pioliibited by 
many councils, both in the M.i.sl nnd m tin* W est, from 
the Itli ceiitniy onwards In the Junf. iUnhnnri 

the Dec ii'liiiji (pt. il. cause i. (|ue.st. d) and the Decretaks 
(bk. V lit 3) deal W’ith the subject. 'i‘li'‘otreiider,wht'thi‘r 
//s (one who had bought liis orders) or snnountiv 
/*ro/uo/tts (one who h.id bonghi his promotion), w‘as liabK' 
to deprivation ot lii.s heneliee and deposition tiom oidei.s 
if a secular piie.st,- to confiiu'incMit m a stricter rnona, si ery 
if a regukir. No dislmetion seems to liave been drawn 
bidwcen the .sale ot an immediate and of a revorsioiiary 
iiit'ii\''t. The irmoci'iil .s'//>o»//h/'c inoncdns was, apait 
iroiii di.Npcn.sji,tion, li.ibic to the same pcnallie.s a.s thougdi 
lie weiii g-iiilt\ (krtiiin matleis vveie sinioniaciil by tlie 
canon law which would not lie .so regai’ded in haiglish 
l.ivv, c//., till' sale of tithes, the taking of a lee tor eonh'.s- 
.sion, abMilution, marriage, or burial, tlie coucealnieiit of 
oiu' m moital sin or the reconcilement ot an iinpeiiitent for 
the sak“ c»f srain, and the doing homage for sjiiritualitks. 
So giave was the crime of simony considei'ed lliat even 
infamous pei'son.s could accuse of it. J'inglish provincial 
and JegatiiK' constitutions continually as.sad(‘d simony. 
Thus one of the heads in J^yndewode (lik. v.) is, “Ne ijui.s 
occlesiam nomine dotulitali.s tran.sforat vol pro pi’iesenta- 
tiono aluiuid accipiat.” In .spitii of all Uie provisions of 
the canon law it i.s well ostabli.shed that simony was 
dee[)ly rooted in the mediievul church. Dante placets 
[>cr.son.s guilty of simony in llni third bolgia of the eighth 
i circle of the inferno : 

“ (> Simon m.igo, 0 mismi scgmici, 

« Che le co.sc cli Dio clic di bontafe 

Deoiio esser sjiOHk, vm lapnci 
Ter oro e per argenlo mlaltc'rate.’ -- Inf.^ xix. 1. 
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The popes themselves were notorious offenders. In the 
canto just cited Pope Nicholas 111. is made the poet the 
mouthpiece of the simoniacs. He is sup}>osed to mistake 
the poet for Boniface Ylll., who.se simomacal practices, as 
well as those of ('lenitmt V., are again alluded to in Par. 
XXX. 1'17. At a later ])eriod there was an open and con- 
tinuous sale of s[)iritual oflice.s by the Jlomari cuiia w'hich 
Cv)ntoniporary writers attacked in tlie spirit of Dante. A 
pasquinade against Alexander \^1. begins with the lines — 

“ Vcjulit Al«*\an<lc’r claves, tilt.ari!!, Christ inn. 

Kinciat illc ])iius ; veinlcru jure potcssl.” 

Machiavelli calls luxury, simony, and cruelty the three 
dear friends and handmaids of the same pope.^ The 
colloquy of Erasmus Dc SturrdoNis Caplandis bears wit- 
ne.s.s to the same state of things. And, best proof of all, 
numerous decisions as to what is or is not simony are to 
be found in llui iej>orled decisions of the Koman lota.*^ 
That part ot the jiai'a! revenue which con.sisted of first- 
fruits (jmmifuv or aumdes) and tenths ((lr'niiiA‘) must have 
been theoretically .simoruacal in its origin. Jii England 
this revenue was annexed to the crown by lleniy VIII. 
and re.st()red to the church hy Queen Anno (see QrKnx 
Annl’s P>oiTxr\). 

I'oi llio ]UM|wis(S<)f ICnjL^lisli 1 1 \\ .siinoiiy i.i d< fuuil Iq Pla(k.stt)iic 
a'> the cojiiipt ]iiv scutal h»M ol aii\ peihuii to an < ci h-scisi n al 
iMMieiiri* foj muJi'-N, "lit, oi lewaul Tin ollcin (* is oin* ol pun h 
c( clrsiasl II :il I oipii/ nn »■ .'ind not puni'^hjilili* 1»\ tin nmnnallaw 
'I’hr ])(‘n;iltv is loilcitun* h\ tin olliMidci ol anv advant.ii.;* fioiii 
tht sunoiiiin.il tiaus.i lion, of Ins ]Mrion;ig< hv tin jialnui, of his 
la'iiffn Iq tin pn‘s*na-' \u ininiioiit (h’lK is ilinh i no dis 
aliilitv, as In* in lid a l*n l'> tin' cun'U hu\ Siiiionv in.iv In dun- 
inittcil lu tliid lu ]ti<iMnttiou to onli'is in pn s< iitatioi. to a 

hninlnc, .iiid in n 'len.iiion ol a ItMu'lm 'I’lu' couninui l.iw (with 
will! li lln'k.uion l.iw Is UK' M poi.iit'd, as t.ii ns it h not coiiti.iiv to 
tin* coininoii Ol si'itiUi law oi tin' ]nin>^!itno ol tin* ciowir.has 
iH'tii ion .idi’i diiN iinxliiud la ^t.iluli* Winn* no sl.itute ajiplics 
to tin* ca < til' doi Inin sol tin* c'liiou law in.ivslill 1» of aiithoi- 
it\. Ilolli l.dwaid VI and l'’di/aln‘tli pioniuii^atcd mh < itiseiiu'nfs 
ai^aiJi‘-t .si'iionv Tin Aft ol bi liln c 0 w is inl«'inlf<l to icafh 
tin diiiupt pal I on a j Wf'll a-j tin* (oniipf clf'ik, tin i ( c Insi.istiiMl 
iiiihims jipiil tnim lln* ‘'Piliiff. imf < \1( ndiii;^^ to the case of a 
p.itioii. Tin fiisl pail of tin* Aft df.ils witJi tin* poiifilfn'. foi 
tlcf'tion <ii ii*a.;nntn)n ot oflnfis ot fliuiclns. < filh'f’i*", siliofds, 
hospitals, lialE. ainl soiulnsloi icwanl 'I'ln* Miond ]»ail of tin 
Act ]UiO'nh . lint it anv ]msou fU p<*i'-.ons, hodns ]>f»litn* ainl 
corj»f»iah , l\u an\ sum «il inoinv, lowanl, /ufl, juolit, oi iKiiol't, 
diictth Ol indimtls.oi loi («i li\ nason ol aiiN ]»iomiM* a^on*- 
iin*nt, #;iant, hoiid, lovonanl, oi (itln'i assui.ui' or-, of m foi anv 
sum of mfuii'V . \c , diiniiN oi imlufi th p.t''.('ii1 oi (oll.ifi* anv 

J Mison to anv hnin ln*n with (im ol .sitid.s, fliynitv, itudifiid «»i 
i\ ing t*< f lf*.sia-lii al, oi give oi 1». 4ow the ^aiio’ IfU oi iii n">p'*i t ol 
finy su( li col lUjit ( .'iii.H' f)i ( tuisidi i.ifion, i-v «'i v ^iifli pn st nmlmii, 
c'dl.it Jon, gift, and Ik'sIowih':. and c\<‘i\ .•idmi'-sii.n, ni.litufnm, 
in\ c.stitnif, ainl induction sl/all ]» void, Inistiatf', and of nf*!n* 
cl)f ct in l.iw, .* 11(1 it shall he lawful \ui tin on « a tf> j'nscnt, 
cfdi.ilc iinl*>, OI iji\i* ami »vci\ nn li n iin do'iufi, 

tin'licml, and Iniim cfilc aastn a! fm tlial (.in fTim oi niiiiin'v ; 
and .ill .'ind ( \’i ! V pi 1 son oi p(*i o 1 j'>, bodies p.dii n and napoiafo, 
tli.il sliall guc Ol f dvc anv atcli ‘Um ol iii«»in», .'n diicitiv oi 
iiniin*( 1 Iv , Ol tli.il .si. .ill t.jl.t Ol m iKc anv •■inli jm-mi t, K* • li.ill 
foiled and lu',e tin* douMi v.ilu-j of «m* vai’-. piotit ol e\«;v • in h 
l-einlne, t^c , and the p»'i on so (miiipflv tiikim . ]*nnniim, 
leeking, ()1 aeecpt ing anv sin li Ik nci.i .kc , sli.di 1 m adiinlM'*! a 
'lidbh'd ]K‘js()ij in law to hive oi eniov tin* .s.inn 1 m m ln*i . iKf 
Af'mi .sidij, in. I itiitioii, ins( ilkit ion, or imho lion (d anv pii-on to 
11 iM'in'rne, , joi any sum ol monev, .V( , i.'iid is tin* olieinh'i 
lial'h* to lln* jK'ii.iltv .ilii niv nnnfnmed. lint in tlins I'asi ihc 
t'K'sent.'if iiUi leVfits to till pMili.p .llid lo.t tfi fin* fJfOMi 'I’ln 
/•i'll. ill V foi eoiinpr lO'Cinuig OI cvi'li. inking of a hem In e wilh 
cnit* of .soul , t hat t In give. a. will. i tin T.ikii ‘■hall Ifis/Mloiil'lc 
■f!*'* V'alin* of tin* sum so given oi I d mi, half ikt sum to go fo tin* 
Clown un-l h.ilf to a (ommon innirnni Tin* ]M'n..lt} foi fakinc 
inoni'v, iVi , tojiio. me (iiilin.ition oi (o give fiuUis oi licence to 
]>riMf'li ih a tun. of £iO , lln pailv .so coriujitlv onlaunfl foitoits 
i-lO ; a('c(‘plaii<’<* of anv luiiPlicc vvntliin seven veais aftei such 
Coriupt euteiiiig into the ministiy in.ikes such heiiclnt nniel> 
void, ami the pation may jiresimt as on a va.-aney ; the ]M‘i)alu».s 

^ Itoscoe, A//> of Leo X , Vfil. i. ]». 4G3. * 

® Compare the hue (iistiuctiof^ di iwii liv the casuists and attacked 
by Pascal m the tw'clfth of the J*rnrmcial LHtirs. 
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are dividod as in tin* last case. Tin* Ael is euiriulativo oiilv, and.' 
does not hike avviiy oi restiain anv punishment piesciihed by 
ecchisiastical law. The Ad of 1 Will, and M. sess. 1, e Iti, 
giuids the lights of .m innocent smcissor m (eifaiii lases ]{ 
eii.icts that alt( r tin df'.ith ol a pi ison sinnunacallv ]tic*f iited tin* 
oilfiiec orconti.nl of simonv shall not Ik* alleged m j.lt.uh.l to the 
]n('judme of any otliei p.itio . mnoMPt of simonv, m of his duk 
Iq him pieseiittd, unit's-, the p. i -.ii'i sinn.iii.n (.u simon.Maliv pic- 
seiiteii was coiiv ict(*d ot mdi ollt in i at i oininon l.iw oi n. some 
eeclesiasln al louit in tin* hldiine ot lli,. p,.is,„i siinounn' or 
simonr.u-alls pn'sented The Aft.il.o .hdiu , tin* v ilidilv ol le.'isc's 
nui'le hv a smnmiiem simomaf.nlv piesMitdl pu on. il l,..ioJiiU 
and ioi valiuihle eonsidt'iation te) ji ic ignoiant ol iln* sinionv 
By 1 t Anne c 11, li .inv pi i .fjn .'•li-ill Im iiioiie\, j.wanl, giih 
]»i()lit, Ol a'haiil.ige, oi loi an*, pioimv , agii < iiu n*, gi.int, l*oinl, 
covenant, or otliei nssmainf im aii'v iinunv, cV< , lake, [(oiurc, (>; 
accept the in>\l av'mdaiicf ot m pn sent ition to anv iMiiehcv, 
dignity, jjiehcinl, oi li v mg ec ilesi.id n .d, .mu .'•hall !». ]iii a nti d oi 
(ollated theicupoii, sucli [n ». si nl.it nm m (olliiimi am) (Veiv 
admission, iii.stitiition, inve^lilnn, and in.lndmn np.ni the s.iiiie 
.shall lie iittf'ily void ami sndi .agie( ment sh.ill he di i med a 
mioni.n .i) (ontiact, .iml tin‘(jUiin m.iy pifscnt Ifii that on* turn 
onl;^ . and tin* ]kisoii so emiuptiv t.ikmg, Xi , sh.dl h. culimlyiu 
dlsalded t'» have and enifiy the sinn lunduf'. .\i , iiiii sh.ill In 
; suhji'd to anv pimishiin III limit«il (('lisn,tv d l.iv. ;; 'nni 4 

1 \ id. c !!">, ^ -lli, piovides tliat im sniiiinii ]ifison ni.iv sill oi 
1 as%ign anv ]>ationage m pi i si nt.il loii lielongm;; t'» linn hv viitm 

oi anv diginlv oi .sjiiiilual olhie InM hv him , sie ii di oi as'UeMi 
Hunt IS nidi ami v'oid 'I'liis Mitmn lias Ikcm loijsinnd h. t;ik< 
aw.iv 1 1n* old ai( hliisliop‘s “optii.n,” < i , the iiglii to pii'ant ti ,* 
li.’inlne in a m wlv aopfunti d hi-.lioi.K, patiomiLO at lln ojifnui 
i of tin .(idihis)iup Ih, (.mill in ol the laiioiis of loO. ,m o.tlli 
j agaiimi simonv was to Ik adiiui'idt i< <1 to eviiv jK'rou .niniiU<‘I. 
t‘» .mv , stiiritn.il oi « e< h*sM-,ii( a! fnm ti in, dignitv, m heiidiif’ 
l>v yS and ‘.ih \'i( t e 1 .1 (hd.ii.ifion vv.is siihit itiil* n for lln 

I o.itli .lint a in w f mon in ot poi.nmg tin* :tlt( latifiii w.is i.iliin d liy 
’ tin fiovMiiii l»v tin t. in 111 law ,iil usiguiiiou Ijojnh wii- 

j .simonin .1 aiul lu I'sjlo tin Il'U't of hold* In hi tliai .ill ic ‘giia 
j tlop hoinis, g* nei.il ol spKia! \s. m ’[U 'd .‘''pci.d I omh li.ivi 

, -’*m, hoWfV I Ik > n to a hent <1 t sli -it -an* t. med hv law. 

' ‘Miio IV e nim‘k*N.l WMtnn pjoihl > to MsUllV.lhdll iicnh 
. in iavmu »d '••.im pdlnnkii imin:i-i m (>n <•! tvv.i nommiis, 

, Miom*t To the I ondit nm tl'.if , v\ In il.i( , iv iv f }.>iij'mi . t'.n L 

j ol (Inin musl h. <n)iei hv hh<od m m.ii'ii" ,m i.ml', m.ii, gieml 
Soli, hiolh'i, iiipln'W, Ol 'uai' t-ni’i hi u of lln jatifoi, lhal tin 
j WllfHig hi (hjioUtid with tin h'cisq.il ol ill dn'i-f iptl. (c 
]Ul]dif m.pdlifUi, ami tl.il Ihe li .ili. ilimi l.( folio', (d Iv p’* 
.stiilitioji within sn lnonll.^ ol tin piison h' Vi]io.i ' i iidii lii 
hmnl Is 111 . nil t ,is»'s of sitnonv li im i oim ixloii tin (onii o 
w liif li di igv of tin hiL’hi d 1 n k h.iv •' h. ( ii mipin III d In Ifd'.' 

in of Ll| \ l d he lil hop (.f St P.ivils iJn hi Imp W.l*^ 

th’piivi d for smnmv d’li* ^deiii- ll« n h n hio il a ju ol ihii imi d 
Ijold li 'v mmi'l s Jif Ji 1 I . > A s kit d \ . 1 “■ 1 1 tin di m of ^ o' K 

wa depuvti! hv thf' auhhishf>;t (oi Miiioiu in* in liu mi i tin 

[ tUa'ii's ihunli gi infi d a ohmii U'j! mi 1 hi ol i.,! >i ni.eli! v 

1 in tin* je ott 1 d'lig ^ ' I n 1 1n M iMi i of t !'>• I ' m oi \ oi 1 , g ( it 

]>t -h h /o /f , 1 ' d J.' J ' hf 1 .1 1 ll ^’lil *'1 tin 1 1'. .ll Im 1 1 1, !l t lu I i e 

I ‘-ta'iihs and di « I'loii n. iv 1" ('Iiihihu .. 1 I’.'O, 1 u e in'i 

j M’lmnv f"i a 1 i \ If "I ol . j »' ili.’d | i i o.i i | i « !.. 'm u.i ’.mi ■ > 

. lo I •UK w hill f ' » d ii. h 1 di'li .) p <! ! \ . \. ' !. I'l n- . p: ■ ' . . 

I tl til, llO".( V 1 l milrn .l.ilf ’A pM .jM ! ol U \ l ' 1.1 \ ' K p II' t 

! sMimnv im a spsi i. u.i! p. i o i lo pai. h l-' i", i • - .t Ii < > ' o v 

' p. , 1 , I { t jk lu an .'cteoe am ami to pK ' ni 1 ''u It t' * •’ !" ' 

il 1 ni.f . ' t‘ f \i liaiij'' Im m l,< I irnii » m . ' ' I '■ 

p ,» m o' 1 t«i 1 c ill «d( foi dll ipni 1 ( 1011 " on f ' 1 ■ i , ii i .n* 

‘ ..muiv ^• hi ik* • « J , 'iM .1 p'nni’ ii( ' (it p I I lil. e I 1 p' ‘I .1 

1 Pill' 'mg an I Xf v\ l u edn \i 1 ^ iii'l i " ' n t « ^ ■.(•'.> 

1 \ n I . '• t) ; it 1 * :mmi\ Im .. 11 ' p I oil lo j M' h ■ i ' ’ j ' 

’ . . tl it) i. v\ !.m ih« di.nd' 1 ' i Mil ' n i lo . i ' m i 

! iM'is 111 to pnii h ( 1 toi ii'.i'iail td 1 ' I 1 ■ . ' '' il 'is 

j d.iii( )i Ik mil , d II I ' 'ni'>l'V h'1 .Ml . p ' p I'l . > , . o. ' • 

I pn eni.it. oil .j m u.* fa * ol pi! ' "1 'i' > " ' ■* ’ 

‘ ph inl.i’niii hs ll’f )' Il > 1 ■ 111 h- "i.< ' 1 I I.' . ois 

a'l n**' III lit I'l' f lien * .i v ii' (' h i * i * <'p *' ) *' 

tin pm li.' . f o| all i.'v ov. . ..I 1,' II '1, d.! I III \ ' ' I ‘ ' 'd 

I on t in m \ f pi I ol 1’ il i . '-•'iim ' i'* ' ' ''■ ' ' ' / '’/i ^ 

. thai ..n//'/// >'! . m» lonit'M' ilmn 'n mo- i * n /•< i‘*< 

, p.'i -.'ill K I f n .1 C tin h V ..hi'd.M In n- .n - I '■ ) 'V. ' !• i In' '‘‘1'^' ' 

I oi ‘ .nn.nv J'a‘- Im . n l-u ‘•omf imi- i<" !!'!< d n* ) - i i ■ n im • : <*< 

I autlioiiJi* I'l. In 'Imifli ddn*aid.i'i l.oi'O.^^ ).i.i'".'l t ii'ufi- 

t ikf II to mlKKim • III hi lln IffiUsi of laud^ .i i-i!i f"' I ’ “ ' " n I'ln ", 

of tin* hw, tin heidsof will. ]i hav. K.diltv ' I < l-n' l^'^*' h(>.'i' 

iiiniei tin* (oimidei.ttnm of'onvo' ..tim* 'lln h'll pifj'f • . tnfn uho 

tf» piohihit thesileol mcM pn m rilaf n'li . ami « I a-'M.v\ .mis UhUk^ 
liinii r cell (in hmilahons, to .dudish k *■ ign i*ion 1" m.n, imd to an •- 
slifiite ioi tin pi(S(*nl deel.ii.Cimi ag im-.t simonv <1. < ..iKUioiis that 
the juesenteu ii.is nut vommitted (citaiii spu iIr a« ts. 
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1» S<‘()l]aiiil simony is an ofTonee b<»tli by civil and ccob siastical 
law. T’lr nil's .in' 114*1 .ill V IIiom* of the canon law. Tiiorc arc 
fi'W (1(‘<M loii'-'il oliisli ciMirts on the siilijc( t. l*y tin* Act of 1&84, 
c. f), nnmsi' i’, iiM.h i'., iiinl otbcis of sniioii} jnovnlctl to 

l»<*m*li' lo )»• «lcj)nvr(l An Aci of Assoinhly ot 17n3 
tie I lit-, [mi U‘MM siiiioina'al ^^llcI<*l>y a inimstcr or ]»ro!):iti4>ncr 
lM*f >1 ■ |.n*M’*! i <1 n •nnl a-, a inc.ius <»( obtaining il bniyains not lo 
niM .1 'll .'iM'^nn nt/i^ ion ol htipoinl or ili'inainl rcjimation 

or I'll! p Ml. -ii •>( !ns niMii'-t oi /^!cln* utt< i iinliiclion. (.1. W t ) 

S' i ■'! i ‘jjt 'I I S, the sut*ce‘^M>r of rope Hildinis oi 
Ililnias. ,x imtixe of 'Filmr, find \vasr()nsecialc‘Ln>l.sho]) 
of ilomp CM l\ biuury ‘Jo, 'UiS. }lu dieil Mnieh J, 4 S'.i, 
and was by b\‘lix III. Jlis extant hdteis, 

which link; hem the banislnncnt of llomnlns An^n.sliilns 
ami the tu’ly jears of Odoaeer’s rt.i;^n, n late alinont 
e?jtin‘ly to the en lesia.‘itical and <*oint Jiitii^iie.s of 
Alexandria and Coii'-tautimnile in connexion with the 
Mono])!iymte i-ontroversy. 

SJ M )*L 1 ( 'f rS, a iiiitixo of Cilicia, a di^iiph* of 
Amimmiiis and ot 1 l.iinascius, was one ol the last ct tlie 
Necj/latonists Ihom -JOn to \ o. tin' iMeo|ija(onie 

seliOi)! at Atlnns w.ii the cent le r>f pairan oj'pcMinin to 
\ictoiioii. ( 'hi i ^rlanlty, ami, as Micji, fi*!! a sictnn to 
ini|ieiijil ])ci (it mil. Idii, .subvention wlmh if had n- 
eeived iioin the wilhdiawn , its piivafc [‘?o|m jty 

was <ontiscated , end at last m sJM tin tciulmci .it Xtlnns 
of ]jhdos(i[iliy ,111(1 m c w.ns hnliidth-n (Malal.i , 

]» dol, id. jlonii). I lise.'jt.ihli hed, diMiidowed, and 
.silenec d, the M'holiueh I lainusciu.s, Sim[duiiis, Ti 1*^1 lanii.s, 
and foil! othei.s n .solved in od I o? d.'ll? to .'itlv thv* |»iotec 
tion oi KliO'idU Aiid.shi.rvan (01 Chosiues), who laid 
ast. n lcil the tlinme of IN 1 aa in the fornici ol tin m* v.n.. 
'Fo his louil llicv vvi'iit, Init, thoikdi fiom this ]>.ition «*f 
(h’cel leainimr tiu.N received a Jieait^ v\< leoinc, they 
found tlnmseki's unable to sujijx'it a. eontmiiLd le idem c 
amonu'.'t b. 5 ) ba» irins. lleloie two yc.ii.s liad elap.ied tiny 
returned to (h.ei-e, KImsjan, in his tn.ity ol ptMce 
eonc'uiled wUli dn.stinian in bd.d, e\|ir 4 s^lv .‘••t ipidatiiiL-; 
tlnit 1 he 4 V on philoso[»her.s .should be allowed “to iidinii 
lo then <»\\ii iioimM, and to live heneeloi v.aid i.i the 
enjoyment ol liln'ily <if conscience ”< \^^atliias, li .‘J(i ;il; 
Att'-r isis iitiirn hom Ssmplieius vviote e, *111111011 

tanes upon \msio‘,!c.. If,' Ca/o^ /),• ^I>/*ae/, and 

i , wii!<h, vvitli a cnmmi*nt.u v iijion the Jut htrult t/t 
of hipntthm, h.'vc .Minive.l. In lias v.nliiigs Slm[»hciiis, 
who had ‘m,.<'l potMi.aie-^ lo oic’iualily of <hictrin<’, 
d(!Votes him eil to ihi* ispi ^'linn and itM’oiicih.Uion tif Jji-, 
anihoril.i ^ll^ ii p.cl .it om** foj I’Jalo and lor 
Aristotle, i.-s .so L.i »l ihal {p* leliisca to a'*ivnovvledjjc .my 
r< .il dillciem I mI-mto tiem, evi n in J(y,.id to thcr 
theoiiiM cl niovi 3 ...ds .md of matUi Ills iciii'ik.aii, 
lioweNM, tlinM'ditiiil and inieiiioent, ami lim ]•• imre; is 
r.) !lii‘ .dmir'iit (d (leek j»lijlo.s(»p]iv li,> 
eoiinm'nl M’p , a'-- invalu.ible, as lliey contrii m.oi\ 

tieipnc'd . (»l 'III ol.ler philc^oplrT- a, vvt li a- 4*1 1 ,.^ 
imimedi itc j'U di . '“-air.-s 

'rin* cl.tios. iC t!tc f . s o*\t f'l I in* (wiumimJcms jne 

fol'iiu-- -on i 111 /' I Ai, 1 I i m'iI, 1m S K If If a 1 Sti ; ^iIm lo. lx 

n*\l i-idiiM'i-' I i' \f!in<'ni I.NJi H IP. j,. »o* tl.iM .1 iiinia 1 

lli..n ( 'ilhi ill Ml e Is I. I f.llll \M .'!I ,4)11 I In /'/,< ,f<'. \ s'lv, ' 

1 -t'l r-'Do, )'\ u hi iM, I 1 - j, Oil till* //. .1,1 i.i •]. 

.11 «'i ii.iicL', at,'.'. Will.* ]; T, ’’'dpi 'bv M il ' mIci*',. ksi; 
on I lie f ' I ft I , I \ M ir f ! 11 . s) !, J.'i.M . oil tin* /'in ,i,, , /, . 

\ Mil • . i .in . ' i ado' , I - j:N i ip iJp Im* an-l umum. ■> 

ol l'. Mill .111-. -< < ,1 \ { till. M. Cl, In'tn'f' I'lf c'..4'i'^. |\ .'ija . . 

V h \ bi'u.-ix'i c\ci ’! I'l .nil. 'll in Siniilis /t,,f .-r ,[ ^ i ' 

Jin)i'f,t /' Ilf '.ii'. b /illi'i, ]/ I'hfi // 0’/., Ill n so , . t .4 . 
< It \ 111 o.'ii-i “ lb In ! (1 (oieth AiisIcl;*'!’ i|. An lol ( b c iicais,’ ■ 
ui ic/e' , LS.;, aiiii (> Ziiiiipt, “ Tck 1 t( I’n si tml li. 

.'vi'iin i JM AJ In ii,” ////i/ , !8il^. 

SIMl'SoX, SiK d vMi’.s Yot'Ni., JbvKr J- l«'‘ 7 lh, 

jihvMUiin, V'.is liotn in tlie town of Ilatli^Mte, LinlithL^ow, 
Sixitlaml. on the 7 th ot Jnm‘ Isil Has father wa.s a , 
bakei m lhal town vvlio lari;**iy owed a moderate success • 


[ in business to a shrewd and managing wife. James was 
the youngest of a family of eight, and for the furtherance 
of his worldly prospects the others struggled and sacrificed. 
At the age of fourteen he enteied the university of Min* 
burgh as a student in the arts classes. Two years later he 
began lii.s medical studies. At the age of nineteen he 
obtained tht^ licence of the College of Surgeons, and txvo 
yeans afterw'ards took the degree of doctor of medicine. 
l)r Thomson, who then occupied the chair of jratliology in 
' the univeiMty, im])res.sed with the graduation thesis, “On 
I l)eath from Inflammation,” ]»rosented by fSimj>soii, offered 
i liim his assistantshiji. Tlie offer was acce]jted, and during 
I the sc.ssion 18:j7--d8 he acted a.s interim lecturer on 
I pathology (luring the illnos.^ of the ])rofe...4or. The 
I follow ing winter he deiivt red liis ilnst counse ot hu'tures 
i on olhstetrui medicine, in the extra aciulemiuil f^chool. On 
I February 4, 1S40, he was elected to the professorship of 
I mcdiiinc and midwifery in the university. Towards the 
, end of J84G he wa.s ine.^eut at an opci-ntiou performed 
: by Liston on a patient rendered unconscious by the 
1 inlialatioii of suljihuric, eihei. The success of the jiro- 
I ceeding was so maiked that iSimp.son immediate]}!^ began 
, to n.se il in midwifeiy pun lite. He continued, however,, 
j to .Miiicli lor other snb.stam e.s having similar (ffeet.s, and 
I in Alandi 1847 he ri'.ad a p.'iper on cldoroform to the 
' Medi4*o-(4iinirgir;il Soeiel} (d iNdiiibutgh, in which he fully 
' dt tailed the hi.A.ory ot tlie use of amestli ‘tie.^’ from the 
I eaihe.st Ijm.*^', but especially dwidi upon tlm advantages (d 
1 thlm'oionn oxer ethei. He advoc.iled its use, not only foi 
1 the ]>n*\4.*ntioii of ])ain in surgical (ipi rations, Iml als4> foi 
I die lelud of pain in obstetiical piactic*'. I lis j-t leng and 
■ nncornpiomi.sing advoe.iey of ils ii.se in tin lattei i]as.s n{ 
i eases irave use to one ol tlie angriest ami most wnle.spiead 
eontrover.sie.s ol the time, and, altliongli liis \iew.s may noi 
have IxHiii generally indoised hy latei iu‘ok"^Monal praetie** 
ame.sdietics in surgical c^peiatmns have Irom that turn* laid 
an iiidisjuitcMl jilace, .md Simji.son’s aiKustlietie. still eon 
tiiiuestie* favoniitein thejuaetiee id' tlie J'Minbiiigh school 
In 18-17 lie \va^' a]>]»ointi.d a jdnsieian to the (picen in 
Siotlaml In 185!) he ad vocal id tlio imt* ot aei 1 pi er.su r«‘ 
III plaet' of ligatures (or arresting Ide.ediier ; hi.s views on 
this subject liav(\ liowi'Vd, given jdaie lo im]>ro\ t ineiit.^ 
j in the luratnre ami to a better knowdedge of the comb 
I tious influencing its ifliiiencv. ffis eoninbutious to tin 

I ♦ . V *■ 

jit 4 avituie of his jind'esMon and f o aielaeulogy, in wiiii-li 
I Jailer lie took an active inlere.st, wa ie xeiy numerou' 

I and embrmo (JU/tfrir Mcntnira (fnd Confrihvftons (J vol . ), 
I/ffUin Arujn /SVAv/oZ 

A mv (ft, iiiiA iJiturtd lurlutf^s an tf,f 

I Jjtsdi.'tfs 0 / }\'<nut'/t^ and lhn*('. volumes ol es.sav.s on 
archa-ological .’.ubji'Li.s. Simjisfai, who h-id lieiuj (K'hImI 
a baronet in I8d(), died on jMay (Hh 1870, and w.i.' 
p'Moidid a ]>!ililic fmipisl ; Jim jdafric* ni bion/e iiiw, 
slaml.- in Wi-^t !'i incc.s Si u it f lardum, I'klmbnriih, 

8PM]»'-^eii w IS \ ni.m ofstieitg uuliMiliialit V :iii<l s'>iiK*\vliif b!i‘'i' 
l4*i*i]4i, ,111 inn i)iiij)iiinnsmg ,nnl !iggn*.ssivc (ipjomin \.li4*ii ]p 
bi li. \ .'(I hi'iisi It in till* iJi;)ir, y*t .so tcndci .‘iinl sviiij .iIih lie fli ,1 
ill* iipli .'111 <I himsell t«i .111 ni«iui*iis(* (in*]i* of tnnuls nij'l piiticiils 
l.iidtinc'l witii g 31 .it iijinliil jio\V4i‘, udivik, oipI n <•( [iliv ilv , In 
jifjforiiHil a VMV l.'iige aniijinit of iib'i.-ny w<’i’x, laiicli oi whidi 
w.'is oi j^n*nl v.ilin’ .il tin* tniir* ami si ill contiuui'S to lie of inti'ic'sl 
111 will, liowiM*!, bi. (lui'dv it mi'inht ii'd HI l In* ainiai'^ of iiu*<lii*iii<* 
.T-. a '.M( it [leisoDulit V , w lio bnlimiif I\ foU'dd ‘Unf won liit* ImIiIi 
till :UM stbi tic-4, and m1iodm*cd eliloiMruiiu. 

SI M l‘S()N, Tmoitas (1710 1701 ), jn.ithematiciaii, w.is 
bi>rn at Alarket Lo.sw'orth in Lt ieester.shire on the JOtli of 
Aiugust 1710. His fatlier wa.‘'' a stuff wiMver, ami, intend 
iiig to bring his .son up to his own biisines.s, ti.ok littl<i care 
id* l!)e lioy’s education. Young >Siiiij>son, however, was 
ea;j 1 for knowledge, and so ardent W'as he in jmisuit ol 
it tiled he neglected his wi'uviin^^ and in eonse(]nenee oi ;i 
ijuaTrel was forced to leave bis lather’s bouse. He siittled 
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for a short time at Nuneaton, where he met a pedlar who 
practised fortune-telling. r»y the encouragement and 
assistance of this man Simpson was induced to make a 
profession of casting nativities himself, and ho soon 
became the oracle of I lie neighbourhood. ]>at lie was not 
long ill discovering the imposture of astrology, and his 
conscience, as well as an accident which h.ip[)ened to him 
in the practice of his art, compelled him to abandon tliih 
profe.ssion. After a resideuee of two or three years at 
1 )erbv, wlicre he ivorki'd as a weaver during the day and 
taught pupils in the evenings, he went u]) to London and 
])in\sncd the saim* eemrse, but with more success. The 
number of his pii[)ils increased ; his abilities became more 
widely known ; and he was cnaLded to ]mblish l»y subscrip- 
tion his ot Fluyiuns in 17Ii7. 11 is treatise, as 

was after\\ards ackno\^ lodged, abounded \Nith errors of 
the jirc.^s, and umtained several obsciuifies and defects 
incidental t-. Ilic author’s w.nit of cxjiciiciice and the 
disaihanta.iK ' 1 under which lie laboured. Ills next 
jmbliciitioiis AN ere A Tri‘((lif*i‘ on Un' N((turt mul L<nf's of 
1710: on Sriu'iti! C iinovsi and Vi>e/nl 

Suhjvfts in F/fi'ida/nr and Mntd Mathrmntif 1740 , 
yV/c J)oi'trito of‘ Annuiti n and lirtYrt^ions <hdnn'd from 
(rrnn'al and A\'h{> nf /*) inrl/tfcit^ 1712; and Mitlfa ni'iltnd 
J)iit.strtafio/ff> <oi (f Vamff/ of 7V///sO‘u/ an<f Analyfiiai 
iAnhjitts^ I74d. So<-n alter the publication of his 7 l.s.su//a 
ho was cliOMMi a inLinber of the Itoyal Academy at Stcu'k- 
liolm ; in 17 13 lie was a])]iointed professor of matlieuiatus 
111 llui Koval Military Aeadomy at Woolwich ; and in 
17 43 ]m‘ N\a-> admitted a fellow ot the llu}ai Society of 
London. In 1715 lie jniblislicd A of AJovhra^ 

wuth an aj'pciulix containing the construction ol geo- 
metrical iiioidcin^, and jii 1717 tlie Elina n(^ of Plane 
(ieo/nctry. ’ihc latU i book, unlike many othcis wutli tlie 
same title, ].' not ^oi I'dition of KiiclidV Efmenh, but an 
indiipendent treatise. Though it can hardly be said that 
as an intioduclMm to gc'umctry it is pieferable to Euclid, 
yef tile solutnai', of pioblcnis contained in it (and in the 
appendix tv> t!i Mijihia as AAell)aie in geneial exceedingly 
iiigcniou-. In los i\ lyoianneii y^ Phan inol Spheri* af trtfh 
i/a' Coiahn‘ii e and Apylaatitni of Lotfy(ntlNn vvliich 
ai»peared m i f IS, tlnuc is a toleiably miilorm use ol 
contraction- b-r the wouls sme, tangent, ]nctL\cd to 
the symbol '.i tke angle. T/o Dovtnm’ and A/»/>la’aftiot 
of Eln.iaaa, wbl- li In- is.sued in l7b(), w’as mnio full and 
corn])rvlicuii vt t!»,in li'^ e.uhci wank the same bubjett, 
and allogetiM'r was dillciciit that lie v,?-1n*d it to be 
consideied ..s .i le'w book and not as a st.ond tditum ol 
the ioniiet In i 7 >2 ap]>e.iied /SWo/ is<,s' /(»;* Vonn f 
Pr >ff>'t n! .n i/a Maf/a ,jta/a and in i7a7 Ills / 
/itniot{,> T>art>(,n Sami Cn/ am/ Vtrt/ Jitii ri!>iin(/ SKhiKL-^ 
in JA eitanti;^ i^/iya<al A -i t oto* n a !ai SjHinhfhrr Mai/o- 
the la. t .Hid p'lliap.N the greii(‘s| ol .all 111.', w’ork'. 
hiom llic y<'.Li rri'r> be had .somctinn's under liio own 
name, sometim'*'. under tictitiou^ naim,.'., been a Ircjiieiit 
contributor to the Jno/us />/Vo //, an aniuid piib]n*alioTi 
]»artly dcvotid to tlie solution (»1 in.it Jicni/,! ic.d pi<»b]cnix 
ami from 1/bl till J7^>0 incln.sjvi; lie. was the eibtoi <*l it 
Eroiii first loli-.t Simpson .sei'ins to ]ia\e laid Ins <»N\r. 
share of the e.oc^' and .anxictic-s of tliis an mid, and it e 
astomsliii-g h'uv under smh ciM-umstane* .s he coiiliivcd to 
accoinplali wlut In did. Ills niiremitting apjibeation 
and the want ot pM»pei legimcn gradi'ally unclcniiint'd 
his lie.dtli, and he died on tlie 1 Itli ol -May ]7()1 at In^ 
native Ailktge. Ills name will jJiobably ]>n coioaleied tin 
iiiOht illu.strioiis in the 1 >ng roll of tlie non acadenm.d 
niathematicj.uis of Jh-it.iin. 

SfiMlUh'K, Kaiil (1S02 1S7C), Ocrinan poi , ^fud 
student ol nicsli.eval lileftitnrc, Avas born on the 2'^th 
August 1802 at J^>onii, where his father was a niusicscller. 


lie studied law at the universities of Bonn and Berlin, 
and ill 1823 entered the iVus.'.ian civil .scrAuce, from which 
he was expelled in 1830 foi h.iving written a ])oeui in 
])raise. of the duly revolution .AlteiAAiiid, •. he amis [ler- 
niitted to lecture at tlu* iiniviUhity ol Bonn, and in 1850 
he w'as made a jirofesser ol Old (Icrman lilc'iatiue lie 
died on the iSth July 1870 

Siinnnk c^lahlisln .! l.n iijml.Hicn l.\ lij . iimhIhh 

icijtlfi ing ot ihi- Iliad ..tot ».t ilu .,f 

W.dthci von ihT Vog. Um'uIi (IMII ollun 

kibsl l>y liiiu nilo the (o'lniui ol l-.ao wui ih.- Jf< ui alt 

of Hailiii.'iini voii Am- tii'> I'in'iuiJ .m.l 7 itiml <.l A\ oHmjh 

Aon Kscln*nl'dcli tin Tns/.ot ol i.oillin'il t.j g 

tho Juldn, Jlunrulf, and In \hi If t (7i 

{IS ri— 19) In* iillon'd Ji coin])!, ti- i( )ti( M iit.il i.,n ot On- In ^ »ii 1. '.oils 
ol (o'lin.any, jaitly by im.in. ol li.oi Bhoji, 1\ 

of iiHh‘p(‘nil< lit jioiJie.. livlou tin- pnhln.iMon «il tlM*- v-ik lie 
li.id gu«n cvnlfiKi* o( im oi.gni.il poclw.il (.kmIiv in U ,'nnni 

t/<r (lSa."j) ; uiul in isll lu i sin «l .i a viiiinn ol in 

wliK li thou* aw‘ mail} good 1\ 1 1 ( loiiMiu I s :iiu! ball nK In 
u{)p«‘an*il Lnmht X'/.o/, and in Is. *7 tin* Ih.lafh Sior'ian }• , < i \- 
lt*iti»nsol nld (iciin.iii sai'ind ]ioil!^ Of In.i j ii'nli alionstln 
inoA ]iopi»lti .Old tin nnt^t vaiinldn v.iu' tin J >< la n I 
/aafi>r, o| w !in h iilt\-ti\o A\rM* piuiln.l lutWMii Js,;*) .ij,,] 

JIi-> l»vst coiih .bill ion lt> ;intn|naii.in n in o w i. In-. Un laiL.i, h ih , 
(fnasifah MiiUatloif}, (is.,,; \i ;iii o.nl\ ‘'.'gf ot llL^ i 

Sini’o(k took a hij.li phiM’ anion'’ .Mndiiit. o) .‘^'ii.il.O'pi lo !i\ In'* 

xV/o/i f /„ .\. Jl-n ]Ii'i(/ait, mnf ,S < ii /i ',IS,‘lj, 

ainl .li It*] u.iids III liaiok’tid 1^1 ,il i |n m *. po» )ns aj,i] .i t oio-nii i - 
aldi nutn]»» ? of hn ihi.in.' .\n.Mln' niijMiil oil b'l >! 

{• n\i‘tat(-^ d> I Itala,at fiS,)J) In.*’,.; tin n -d o! lii*, noilo, m i\ 
hi* liit'llt itilifd /!i,f i 'I 'll i\ ]>’!' ui'fi'i/r,'‘h ni(i' niimni < f( 

J!fa‘tj,f,iinf, and k's /A.</ ('m Arai/ h i/i 1 

St t U«' lv‘ I , A M / / iS, ;/,/(< /, I 1 s7/ 1 

S1MS‘)X, UouLUT ( 1 ()‘'7 -1 7d8). iiiatlicinat a i.Hi, av.i.'- 
the t‘lde-.t son ot a tJl.isoi'Vv huh hunt, Jolu' iSiimmui of 
Kirktonluli in A}i^liiio, aiiii w.i- ban on the Nth oi 
Octolicr ll)S7 lb* A\,i'> Hit’ mild toi the ciiiu h, and 
jiiisscd Avitii di^tinelUMi thi...ii'jh tin u ual coui.,e M rdi.t1\ 
lor that prolossion at the unnir-sd} ol ( Ihi'^i^ow. 3 In 
bent ot hi'* iniml, bov.ivii, A\as towaid, nM\hcm..ti* s, uoi 
tiicologv , and, Avhen a pH’^dicI Avas ojamd u[i to iiini • 1 
sueceiiling to tlic inatluajiat !• .d ch.iii, lu* piocudid It 
Lnnlon i.iojihr to I’cc.anc aci'U.iintcd Avith oiiu' oi ilu 
( mim 111 matin iiiatiCidiis tlnie aiitl to huh im he itotk 
ol matlieiiialK.ii knowledge, dvitei a \'',li's icrddc in »' in 
London he icluim'd to (I!, gov,, ami m 1711 a. a. 

appoHitetl Ia tin* uiiiAorsity to t in )>iott oi hm oi inathe- 
m.itie.'-. 3’h'* dut'c.-^ of thi', olln e be di ' lImi;'!*'! loi hall 
etiduiv. luuiiig that tiniolie piiMi Inc; Aviakson 

pun* gevaueti) , and ( .H 1 n i! oil .hi oxb n.s.v . nuitln mal n‘al 
< »ru .'^p >ii(h net . In I7-1(/ tie* uniHi itA ol rd .\iiii.iw.s 
Av ehii'g to t oidt i on joni ,,n lion >i.o a d* .h *■ t i n. t., a: * 'aJ 
mg lo lii^ biop,i['hi‘i iM \\ illi.Hii 'li.ol, t!ta( «! do' b i 
incdn-im , hicaiiM* in lie s>.iit!i In* li.n! jsatii ' •.h>‘'u: 
studv c/f bot.Hiv. He in m i ni h i n d, .'Hi.l in Ion * Ih' ' 
spent AYithm the wall-, o) hi,' eolIcgL IJ' iMb’t v> : 
excecdnigl} rigiilab lii lioui cd v, oi k ami < i .11110 "it,- !■' 
hemg jigoiou.'lv fiAcd. \ ■" 1 iitin 'U 1 mn oj '.i n :n i 
b.nl 11) icli. h |oi the jnonii - mee. mb h '" u * A 
and Ids niiiTiiui oi living v-.m sinij^'h .mi 0 . j-i 
In ]'i ison in t d\ VvUh a ii. o'l ■ me 1 nno »■ e • ( 

,.!i eibiih 1 , Him r, anti he u ■! ah...* ■' d.- . o' 

t . h 111 ■ d ' I.'t !i‘ ., 3’honeb, I i.e >jm oiir, -i. H’l- o 
nn’’n*m.j(iv*i he A\.i ladu . ii • i . e ' Hi ' ' 1 r. 

vd bu .HU In* wa.o a el} ijoum p' el i‘ v.- t i.'i. »• <• 
t!ie ,-.ti lete.-'t ndt*giilv, h.ihv t ) .i > jod!..' !•' h * J ' 1 . <'• 

olln r.*-, ami le-t to 1 tea dh* oi hi to’.- ^ to i.-it ’. < • .c 

long cour'i o! nnint. 1 ni]d' .1 la d.'., .'H i a a 

mdi'.po.sed Old} loi .1 ii v\ v,i’k. 0 ! ii' . *> bn, . '< 1 . 

took jil.icc on tlie Isl (d ^ k to!). 1 i 1 <** 

Tilt* lied oi Mii,...n'. ,..d.’idi.d ’.\n: ..1- 1 .i.im.iiDb; //-/"■ 

t^anhanl J’u f • f/o oi tin d '■'"'1 H (.1 j .-'r' a O- ‘ p 

3ao oil till sid’P' f o! r*i> ii ' 7*' ' t M iMtun o| ub:. 1. 

]„ XV., s Hi. f.o! to iIiK*. . . .* 'sy 'In.n lolinv.i.i 

ASVi/z,//i?fWi Cunian n ni f.iii>' V. i iMimbuigC, i i ' oiiU i iliti.m 
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of wil h additions, amwarod in 17r»0. The first thive hooks of 

tins tifjit ISC WiiU* tiMDsl.itcd into Kn^^lish, and several limes pniiled, 
the lull Th( A'/t int ntfi of the Conic, Srcliuris. In 17*19 ^'as 
juililislied Jofi.'toiin !'< ,'niVL Lororuvi rtiniormn Lihn II , a re.stoia- 
tioij ot oin 111 \ jiolluiiins’s lt»st tieatiscs, fournio<l on the lennnas 
ill till* M'\intli h'liiK of Mothi nuttua! Colhcthoi In 

I7o<» . 1 } |H.iiii|, hotli 111 Latin and in Kn;;lisli, the tnst (‘dilion of Ins 
Eui 111 ] > I’hi > ^\ol k, wliK h eont.'iineil only t)ie iii.'-t mv 

iiiul the <''‘\<nLh .mil Iwellili hooks, and to winch in its Knolidi 
\ei 1 ')!) li .iddctl the Unta m ]7ti-, li.i* hceonn the sl.iinl.nd 
tc\! liiKiiil in Knyl.ind 'fhe additions and nltenitions whnh 
Sun ..111 in "le In \va\ ol H'storin^j tin* text to its “ onjriii.d ai cma x ” 
aie ecit.i.nlv ii d .ill ol thcTii nujiiovemeiits, and the notes la 
ajtjK'ndt d diou with wli.it .in iinculK'al reieienee heKj^aided the 
^-'iijt Dim ;« i ^ ol antiijint>. 'fwootlni woiks, ii ^toiation, o( 
Ajioihnnii -.ln'ilise !)< isirfotov I)i h i lOtnuht and l‘'n( iid’s tn ati-e 
ii I'u ( uiijih Sim-xoii wa, too d.'.l t nstful of hiniselt to 

]miilish d‘i''i!i ;4 in.s Iihliim, N^ire jiiinti I loi jnu.iic t in’iilation in 
I77d.it tli‘ 1 \j)' ns( of Kail Stiniiojc, in a \oluine witli the title 
.s'o r >/?, M fi ... (i)itnt fjif.rdin'i Ji i-ififK d he 
\ ol !. toe Coll i .11 I, d .o 1 1 \ o ,iddi( lonal hoot . {}, Siition Ih t> / t/ii lotlo, 
two -mall ill ii'ilii.ii'. on Ltn/o r/th ot'^ and on Ih.* I.cmh *>! 
(Juuo*i*i ■. o// •' /.'.//(/., ami a lew piolih ms i1Iu-Imi i\ • ol t he .iinimt 
^eol'ie' m .d .liia' V.-*ls ]lo\\ lal tin se ledoialloii ^ 1. j 'esi 111 1 la lot 
011-^111 iLwd' |ii oh thl V .d w ,ix s he a iiM 1 1 ' 1 ol • oil |i i I ii I e tin /*/ 

/\n I itin ^ Mil.miU < .iiiliot he ((uxtiii.ixc wiili Jmc hd '. Ihi'i 
l»o(dx-., hut, it it ii oid\ .1 le^toied h.i'omid, tin* < n dit din to 
Sinison\v, ]i. i >c\ i Min*, .uid ]>( in'ti.il ion in icioMiini^ f'oi‘i ohlnioii 
thcjidni' and sonn o{ Ihi i ontcnls ol one ol t'n mo i iiii(i< iiii*^ 
tic,ili-.i , ol aiifii]mt\ ill .ilw .ivs lie mm li lutikiiji hi-, mine in 
the ii im ’i.liJ Mil I o! . m* li i . 

SlMSt).\, \Viiii\xt (ISOO ]s|7), (mrtinit, l.n n l.sea f. 
niid Mil.jisl j'.iiiitei, x\a.s hum at llii’idu* in {1* 

►si tidn- 1 ninh 1 Ainliexs Wilson lit. tin Ti n.-di Ai aJeint, 
l^(hnl>u?;'h, and in (‘ally |»Jctin* . land.iaja and inainn* 
t>id»)ril-^ xiM-* i\Mii1c-l with jneat tmd found a 

itad\ s'ii< 11" in"t ti-nnd Ins tdiuition to te^aiL 
j.aiiitin *, jnodfiiinmn L's'Jl.l tin 'fwidlth (d Xn-nd, wl'nii 
XV, is lulhni'd ni hy Sjioitsin n lu' ‘alin" nini a 

lli"]ilind I h‘i J l.ih.er. Jn llie J.ittci .u in u.t* (Inl'.l 

ih inunihi r ot jlo* S<-dlidi Aca(l(‘in\ , tuid, ha\ lii'!’ tn n’nn d , 
j-orni' mean In i.iati iii I'.unlinif, Jie .sjant tint'* ymi' in ’ 
Italx, and on In. iitiiin in lS:;SiHtths| in L anion, wliet. 
lu* exlM!it'‘<l In-- t .iin.ddulese Monk Slnixxinir Lein.-, lin 
( hnmhiie and tJt.dlo, In t Dniili innnilx , iindhi- (’('Imih.'.' 
iind jn^ldnhl at the (^''tixiiil of Sanlii Alaiiu la Ihdadi ' 
lie da‘d in I.'iinf'M on tin* of Au^nsi {.'^17. | 

Simsoii 1, 1 .1 1.1. 1 hi i|ii-.t Ins Si'i,*. i\ Moss iSuijM 

e s.liihit' d, in {‘ 1 . !,‘o\.d .'s.ot., h \..nl(i!i\ ol l.s.I .uel now in l}» i 
X ilioi, d ( «.d iv I ► I'din'mi' h, nink . .e olii ol tic line I e\.ini|.[.--i ot ' 
til < .M i \ .‘*'1 ol 1 !i 1 ii i.'l il I.. lid ( i|M‘ ; 

111- (id'i'e.ll I ( I ol o- , 1 7'» 1 l.sd.!!, Jiol *l.Ml-[*. mil I, X\,l-. al o 

a iia ’i.’ii 1 'I I e* h‘.i\ d .*'1 o' I i il \i i.leiiu , nm* hus x oam^. i 1 I'.i le i 

1 ).c\ ’ll . d 1.'/ I • I .1 1 Mats, j.,>init I 

SsNA. I in jinl,;i3i-*. ol jtn* |iionl ^ ol eonh-.vii \ ' 

1 . aniei t< d x\ il il ."ijii.i 1 V. «.• e I ■ laun'dn I ne {»» i^f t. xvitli tin i 

ijiU'--* nai o*’ { he in dui II il\ oi the lit ])i**\v u ( olds jiix ol\ ed 
Thaa-.^h alh njd- to 1i\ iho .-hit ion-, (d lln* wiidiiin . 
xx ainl ’ in ' <ni,>. .'It oM.rx u ;ti , ( i die . li.t\ -• Ion::; a .i a d t m* 

the n.uu! 1 1 ol na 1 V iur 1 in* } e.ns oi xxainh i um ..n.l {oi th-* 

.si iti'*’. aie ii'Uini nifnnti , .md llial tin d« iaiL ai( ind 
h mi d <"i hi t.an’J tnntd'nn ol the .M>‘ la e.je. 'rh, 
d'» s i 1)1 '.X'lnd ih ih.it then .'in ul .Mnne •.! 

i'li ol ihe I it’v.n- hijnnj to ii‘.d jd.oe nju! nu hi, i-i mj 
la )i‘e ui 1 - i.inOu leseau'h on the t»i ih.- xvi.Ui 

xviiu U'lUid l!n m. lei-ards tin* Mount. on ol th-e L<v. 

hi I'artr-nl.n, U (lu* it'eia'd ol i'Ao<l \j\ , :!itillv 

liist airMl. XXL' n.n ,t .se- 1: a lot.dll} xxheie t!n(),(h)') h'dit/nj 
liiL'ii, t'i "uniL fwo nndiMn ; uuh, m all, ciaihl i.n(..o''|» atni 

rent. till i. a .-unn t .at. , nnd.nu, |»itsiin(* anddilni. hr linn 
CLd.lle, and xvlu'ie th -le was a moiiiduin (with n wddimi*-^ 
at it ^ loot; iis.M" s,, .djai |d\ tiiat its hii.si* <*oi.Id he It need 
111, x\inh‘ ;^id it x\.i i ees]}\ .i.sei-nded, and its hnininit eoiild 
ho . 0*111 h> a j^iv it, mnltitiide ]«|ox\. In iJie x.dk*\ tliere 
Minat iiLixc Loen a llux\in;LC .stn'um. The |K'nin.sula of Sinai 
loes not. tinin.sli any Ideality where, ho ejieat a ho.st, (‘onld 
meet tiiidoi the conditions ^|ieeitied, and aceordiiifdy many 


investigators give iij) tlic statistics of the number of Hebrews 
and seek a place that fulfils the other conditions. But 
when wc consider that the various records embodied in 
the lh’:NTATKU(^iT (7./*.) were coinjiosed long after the time 
of IMo.sos, and tliat tlu' authors in all probability never 
saw Sinai, and had no exact topographical tradition to 
fall back on, tuit could [rielure to tiienihelves llie scene of 
i the events the}' recorded oidy by the aid of imagination, 

' the topoixraphical method of ideiit dying the Mountain ol 
j llu' r.axv beeomes very qmxstioiiable. The. rentateuehal 
I xxrdi-is are not at one even about tlic name of the 
: irKiuiilain. It nseil to l»e thought that iloreb w'as tlie. 

I name of tin* mount. un ma.ss as a whole, or of its soLilbeiii 
part, wliile Sinai was llie Mountain of the Law proper, 

; but it has been sliown by i)illmaun that the Kloliisl and 
! J)eiileumomy always usi* the name iloreb lor the same 
I mountain whieli the Jalivist and the Piie.stly (!odv. call 
‘ Sinai. The Kloliist belonged to Koilbeni Israel, but 
' eludges V. 5 slioWf, tlia.t i*V'en in Northern Israel the other 
name Sinai was not unknown. And it might be shown, 
thongli that e.Liinot, be (lont‘ Jiere, that the several aicoinds 
xaiy not only jis rrg.od-. tlie name but in topograpbietd 
det.iiJs. 'rims all that can be taken as historically lixed is 
th.it after lca\ mg ( lo.Mien the Hebrews aliode lor some time 
nc'ii a mountain Ctillcd Sinai or iloreb (c/. Isiivrj,, xol. 
xiii ]» odd), and that this mouiilain or range was iu'ld 
to be holy as a seat of the Heity (Kxod 11 . 1, i Ktng.s 

AViieu*, tlu'ii, was this mouidain? The Midiamle.s, of 
wliom {ic( oidinL' to opc .source dclliro was jiriest, pioba))]y 
.dwavs li\(‘d e.i.d. ol the (lulf of 'Akaba ; ycl v' c < .111 
bandy lullow ih'ke in .seeking Sinai beyond tliai. anil, biii 
mu..t latlu'r tljink ol s-mu point in the soc.dled p* immila 
ol Sinai, will, li lic^ 1 m twi*( n th(‘ (luii.s of ‘\kalM«nid ^au*/^ 
bounde I on tin* N. by the WildeniLn.s cl Tili, vvhi li .^lopi 
gently' tow at d.^ Iht* .Mediici r.mcan. To tlu* . outli o| tin.-, 
w ildmie.*-.-. H »es tlu‘ dclicl el Tilt, ix ma.ss compo..cd nunuly 
ot Ntilu.m .sand.d()uc. .md cri'lticeous lime--tom‘, winch 
attam.* in f.m’.Atic iomc an {iltitudo of .some uOiK) tcit ; 
itsinLes (unviigi* tow.ud.i the south and .are cut olf by 
gnat V dh.yN iiom the mas.s now known as .Mount Smai 
'Fill* I.ilter IS compo.^ed of primitive rocks, ^ granite, 
poi]*liyiy, diorite, gm Ac. 'Die saiidslune,s ol ,b bel el 
Till an I 'cli til mihii.il.', in..ci queuis of Ameno[*lns 111. 
and d'iiotinni >111 tcund on the. -pot show that tin* ancient 
l/'ypthiiis I'ot iincidd, ni il.M Inte, and kn]>ieigiu.i at 
)S.v:bn( al Ivliadeiii . and itill older aie tin* tmxjuoi.'^e and 
(Ojinij nnii» - oJ Mach.ii.i, X) bi'rc in -i nption'-. occur bcaimg 
th*‘ T»,imc*> oi king-, tiom I'-'ineini and Chi op-, down to 
lt‘.im»-c. 11 '^Flie. e niinu.s x\ en‘ xvuikcd by ci nimials and 
pii..a.'' \..n, and tlu‘ vva.ste piodmds oi coj'per 

i'uiitl.i. .iiiiiiiite Ih.il the [icninsiila. was once better 

Ill'll i iii.rs 1 ]. oi winch indeu.t wi'. have e:\[iii..*’. 
(.•. iic'oiy ot ].o u -( 'hina i.ni date. .\t present tls* 
d-miuafil Ic'ilini'ii baic w.dls of j'la-k, e.-.pO( I-dly' in tl'o 
juiinitixc fo.nuili iiA , t’jc .Mu‘p and jagged sunmnts haxc 
.. till .iig tilvM, wlmh I - ii'cu'.iscil l>y the xanoiis ('(doiii.s 
ut ill" ,iT(d l!’«* (Kaln('.^.^ of the aiinosplicic The 

di o . Ill x.iliiv,. aji idl'd by lushing t(.>ircid.- aftm* rain, 

I iii s'MJP diy Uj> a-si'P. fn tin* .soutli the centre ol tiu nuun 
niuuid.Mn ma-N j M umt (\ tlieiine (•Soli.) Icet), Omni 
Sl'«'*ma; to the. mth. c,i-.|. being Id! Ic low cj , this piak and 
noilh ol it M' uni Smb.d (b7r>d Icct), which rises mon‘ 
mmutlul' ly I nun tl'L plain, dominate tin* l\;t*ah, a xvaste 
I'p.iiiM ni .-^..nd .* lioxvn XX itli ])el)bles, which occu] lies tlie 
south xM'.t nuo’gin of the [u ninsula. Jn the K.Vidi i.s the 
xilkige ot Tur, and at the southern promontory (Has 
Mohammed) is the little hamlet ot Sherm. 'Fin* Sinai 
; gnmp as a whole ls called by tbi Artib.s Jebei al-'Jkir ; the 
name Sina in Arabic comes only from book.s. 'Idle area 
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of thd peninsula is about 11,200 square miles, the popula- 
tion is four to five thousand souls, chiefly Bedouins of 
various tribes, whose common name, derived from Tilr, is 
Towdra. They have sheep and goats, with which they 
retire in summer to the higher lands, where there is good 
pasture ground, and where springs are comparatively 
common. On the chalk and sandstone water is scarcer 
than among the primitive rocks, and often brackish. 
Though the rocks are bare, there is always vegetation in 
the dales, especially acacias and tamarisks; from the 
latter {T, tmnnifrrn) manna is still derived in quantiti(5S 
that vary with the rainfall. On the hills grow aromatic 
plants, especially Thymacm, The fauna includes the 
ibex, hyrax, and hyaena ; the panther too is sometimes 
found. Flights of quail have been observed, Tn some 
valleys there are well-kept gardens and good date-palms ; 
the most noted oasis is that of Feiran, in the north-west of 
the peninsula, which is watered by a perennial stream. 
Whether Feiran is the Rephidim of Exod. xviL is a 
question which, like the identification of the other stations 
of the Israelites, depends on the localization of the 
Mountain of the Law. 

There is no genuine pre-Christian tradition on this 
subject. The chief authority for the ancient sanctity of 
Mount Sinai is Antoninus Martyr (end of the 6th 
century), who tells tliat the heathen Arabs hi his time still 
celebrated a moon feast there. As sin means “moon,” 
this feast has been connected with the name of Sinai, 
but the proposed etymology is not certain. Of heathen 
origin, too, are the many Nabataean inscriptions (see 
Nabax.-eans) of Sinai, found especially in the WAdy 
Mokatteb (in the north-west), and sometimes accompanied 
by rude drawings. The language and character are 
Aramaic, but the proper names arc mainly tliose of Arabs, 
who })assing by graved their names on tlie rocks. That 
they wore pilgrims to Sinai cannot bo made out with 
certainty. The iriscrij)tions date from tlie early years of 
the Ohristian era, when the Nabatscan kingdom was at its 
height. 

In early Christian times many anchorites inhabited 
Sinai, living for the most yjart in the caves, ivhich are 
numerous even in the primitive rocks. Then monasteries 
were built, the most famous being the great one of St 
Catherine in WAdy el-Di^r (the valley of the monastery). 
On Serbiil, too, there were many granite dwellings, and 
in the neighbouring Pharan (Phcenicioii), which was a 
bishop’s see, there were, as the ruins show, churches and 
convents. 

The question then is whether when the hermits first 
settled in the ])eninsula there existed a tradition as to the 
place of the Mountain of the Law, and whether they chose 
for their residence a s})ot wliich was already traditionally 
consecrated by memories significant to the Christian as 
well as to the Jew. No assertion of the existence of such 
a tradition is to be found in Josephus, who only says that 
Sinai was the liighest mountain of the district — a descriy) 
tion wliich might apply to fSerbdl as seen from the jilain 
below. Eusebius uses expressions which may also sccrii 
to point to ScrbAl as the yilace of the law-giving, and it 
must bo admitted that the tradition which seeks the Jioly 
site in tlio group of Jobol Miisil (/>., the mass of which 
Mount Catherine is tho liighest peak) is not older than the 
time of Justinian, so that the identification with Mount 
Serbdl seems to have greater antiquity in its favour. In 
later times tfebcl Miisd and Serbiil had each its own 
tradition, and tho holy places were pointed out at each; 
thus from the monastery of St Catherine a path of granite 
steps was constructed uy> to “the Mountain of the La^,” 
but similar steps are found Serbiil. That these traditions 
are not decisive, however, is admitted, more or loss, even 


by those modems who, like Lepsius, Ebers, Bartlett, give 
their voice for SerbAl. Most authorities still prefer Jebel 
Miisd or some point in that group, but they again differ iu 
details. First of all there is much difficulty in determin- 
ing the^ route by which tho Hebrews ay)proachod the 
mountain. Then comes the (yuestion of finding a suitable 
plain for their encamyimcnt under the mountain, which is 
best met if, with Robinson, Stanley, l^almer, and others, 
the plain is taken to be that of al-Riilie and tho overhang- 
ing mountain to be Jebel Sufsilfeh. tho latter is over 6300 
feet high, and consists of yiasturo ground; it does not fit all 
tho details in Exodus, but this objection is (juite as strong 
against tho traditional site on Jebel MiWi (Mount Moses), 
which lies farther to tho south. Jebel has been 

accepted by Tischendorf, Laborde, Ritter, Stiauss, larmr, 
and many others; on this view the Israelites must have 
encamyied in the narrow WAdy al-8ebahyeh, noith of the 
mount. But the absence of exact topograydiical detail on 
the y»art of the Biblical narrators, who always sy»eak of 
{Sinai as if it were a single summit and give no hint about 
several summits of which it is one, show\s that in their 
time there was no real tradition on the matter, and that 
all attemy)ts at identification are necessarily vain. 

LifcnUare. HinckhariU, Trairls in Syrnry Loutlon, 1822; 
Tit*ori do Lihoide, Voijtujc de V Aral in iHruy Pa] is, 1830-30; 
Holkiusoii, Jhblictd R( sfftrclu'Sy Luinlon, 1841 ; Pfpsiu.s, HcisCy 
boiliii, 1845 ; Stanley, Smai awl Pah’i,tnu'\ I'raas, Aa^d. Orient^ 
Sintlgart, 1807; Ordnawr Sunrif o/ the Pen. of SiwUy Soutli- 
aniptnii, 1860,3 vols. ; Palm(*r, Lh'url of the EjLOihtSy Cambridge, 
1871; Kbers, Darch n zuw Sinaia 2d ed., Leijisie, 1881; 
Baker Greene, The Hebrew ^f^<Jra^wn, Ijomloii, 1883 ; IIull, J/onnt 
SeiTf Rhif/iy and JPrst Pnhstine, London, J885. See also the 
Palestine Society’.s Qiiarterlif Matenanty passnn, (A. SO. ) 

SINCLAIR, Sir Joiix, Bakt. (1754-1835), a volu- 
minous S(5ottish author, w'lis descended from tlie Sinclairs 
of Uibstcr, a branch of the noble house of Caithness. He 
w'as the eldest son of George Sinclair and Janet, daughter 
of William, Lord Strailinaver, and was born at Thurso 
elastic, 10th May 1754. Fur a short time he had Logan 
the yioet as a private tutor, and, after studying Greek 
and Latin at the high school of IMinlmrgh, entered the 
university in his thirteenth year. He wm admitted a 
member of the faculty of advocates in 1775, and wus 
subsequently called to the English bar (Lincoln’s Inn), 
but, yircfering jiolitics to law*, w^as in elected member 
of parliament for his native county. As Caithness was 
then only alternately represeiiti‘d with Bute, he was in 
1784 chosen for Lostwi tilled, (/ornwall, and in 1796 for 
Petersfield, Hampshire, his parliamentary career extemiing 
almo.st uninterruptedly over thirty jears till July ISll, 
In 1782 he began the issue of those jiainpldcts on various 
subjects connected wdlh the wdlaro of tbe nation which 
made him perhaps the must voluminous author of his 
tiui(‘, his sq»aratc publications, as gi\en in his Alo/ino-i, 
amounting iu all to three hundred and sixty-seven. His 
reputation as a financier and y>olitical economist was firmly 
established by his publication in 1781 of the ///.s*nuy of 
the Public Reoenne of the Jhiitsk KmpirCy to subseijuent 
editions of which W'as added a Kertew of the Ftmmnal 
Adinimstration of the Rta/d Hon. WtUatm PiU. TJie 
adoyition of his jdun for the issue of excheijiiei bills 
during the great auninercia] stagnation of 1793 pre- 
vented the ruin of a largts number uf inercliaiits and 
manufacturers; and in 1797 J’ltt consultcil Jiini when tbe 
treasury threatened to become cxliausted, with tin*, result 
that the scheme known as tlie “h>yalty loan ” was estab- 
lished. Jn 4th February 1786 fSinclair was created a 
baronet of Great Britain. After succeeding his lather in 
1770 he had sot himself to inqirovc the family estates, thus 
changing in a great degree the aspect of ( Caithness and 
affording employment to a largely increased number of the 
population. In 1791 he established at Edinburgh a society 
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for the improvement of breeds of sheep ; and in 1793 he 
circulated a plan for a board of agriculture and internal 
improvement. When the board was shortly afterwards 
established by a charter from the crown he was nominated 
its first president. From the agricultural reports published 
by this society he compiled his Code of Agriculture^ published 
in 1819. About 1790 he conceived a plan for a ^Statistical 
Account of Scotland^ and the work was published in 
twenty-one volumes, 1791-1799. 

Sir John Sinclair was also the author of a number of 
tracts on naval and military subjects; and in 1794 ho 
raised for the defence of the kingdom a regiment of a 
thousand men, at first called the “Caithness Fencibles,” 
afterwards the “Kothesay and Caithness Fenciblcs”; a 
second battalion of a thousand men was raised by him in 
1795, which took part in suppressing the rebellion in Ireland 
in 1798. Though originally a supporter in parliament of 
the war policy of Pitt, he afterwards joined the “armed 
neutrality ’’ party, which advocated retrenchment and 
reform. Tn 1805 lie was appointed by Pitt a commis- 
sioner for superintending the construction of roads and 
bridges in the north of Scotland. He was a member of 
most of the agricultural .societies of the Continent, and 
held as many as twenty fl\’e foreign diplomas. Ho was a 
fellow of the Royal Societies of London and Edinburgh, a 
fellow of the Antiquarian Society of London, and president 
of the Tliglilaiid Society of London. No man of his time 
took a more c<nn[uelicnsive and enlightened interest in the 
general w'^elfare of the country or conferred on it more 
substantial benefits. He enjoyed the esteem and intimate 
friendship of many eminent contemporaries both at home 
and abroad, with several of whom he kept up an extensive 
correspondence. He died 21st December 1835. 

By his tii’st a of Alexander Maitland of Stoke 

Newington near Loinloii, he had two daiig]it(‘r8, of whom the 
older, Hannah, was the authoress of a work on the I^nf^iples of the 
Christian Faith, liy his soeond wife, the Hon. Diana Macdonald, 
only daughter of Ah'xandcr, first Lord Macdonald, he had thirteen 
children, of whom the eldest son, George (1790-1860), who sue- 
deeded to the baronetcy, was a schoolfellow of Byron and Peel at 
Harrow, and is styled by Byron the ** prodigy of our school 
days”; tho third mui, John (ITOT-lSTrO, became archdeacon of 
Middlesex, and, besides the Mcimyirs of his father, wrote several i 
theological works ; an< I the fourth daughter, Catherine (1800-1864), 
who for many years aetetl as his secretary, after his death achieved 
some distinction as an authoress, her prineijail works Ixnng Modem 
Accffinplishmcnts, 1886; Senthmd and. the Scotch, 1840 ; Modem 
FLirtatUm, 1841 ; and Popuhtr Lcijai/ia and Bible Truths, 1852. 

Sec Correfpondetice uf the Right Ilun. Hir John Situlair, Burt., with Kemtnti- 
emces of Distinguished Charai tns, ‘J vuIh , LoikIoti, I8;U ; unil Memoirs qfthe Lift 
wnd Works of the Right Hon Sir John Sinclair, 2 vols., Edinburgh, 1837, 

SIND, the western moat territorial subdivision of India, 
and a frontier province of considerable importance in a 
geographical and political aspect, lies between the 23d and 
28th parallels of N. latitude and between the 66th and 
71st meridians of E. longitude. Its length from north to 
south is estimated at 360 miles, and the average of its 
breadth from east to west at 170. On the north it is 
bounded by the Khelat state (see Baluchistan), the 
Punjab, and BaliAwalpiir ; on the E. by Jaisalmir and 
Mulani, or generally the more desert tracts of Western 
Rajputana; on the S. by the Ruiin of Cutch (llann of 
ELachh) and the Indian Ocean ; and on the W. by Khelat, 
which overlaps it on the north. Including tho alienated 
district of Khairjmr and the extensive tract to the south 
called the political superintendency of the Thar and Par- 
kar, its area is set down as between 56,000 and 57,000 
square miles. 

The one great geographical feature in Sind is the lower 
Indus, passing, as it does, through the entire length of the 
province, first in a south-westerly direction, then turning 
somewhat to the east, then returning to a line more 
directly south, and finally inclining to the west, to seek an | 
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outlet at the sea. Though there is much similarity in the 
appearance of the landscape on the two sides of the broad 
river, the distant line of mountains between Sakhar and 
Sehwan, the steep pass overhanging the water at Lakki, 
and the hill country below Sehwan give a distinctive 
character to the right bank, and lend it special attraction 
when contrasted with the flat lowlands, merging into 
desert, on the left. Sind has been aptly likened to Egypt. 
If the one depends for life and fertility on the Nile, so 
docs the other on the Indus. The cities and towns are 
not so readily to be compared. Hyderabad, notwith- 
standing its remarkable fortress and handsome tombs, can 



scarcely vie in interest as a native capital with Cairo ; nor 
can Kurracheo, os a Europeanized capital, be said to have 
attained the celebrity of Alexandria. Yet there are some 
respects in which this j^articular province would not be 
wholly eclipsed, oven in its outside pictures. It contains 
many monuments of archieological and architectural 
interest, and to the traveller descending the river from 
the Punjab, or ascending it from Kotri, the coup dHaeil on 
the aiiproach to Kohri is at times singularly striking. 
The beautiful little island of Khw6ja Kidhr is a gem in 
itself ; and there is at certain seasons undoubted poetry in 
the very dreariness of Sakhar and Bakhar. 

Owing to tho deficiency of rain, the continuance of hot weather 
ill Sind is exceptional. Lying between two monsoous, it just escapes 
the infiuence of both. The south-west monsoon stops short at 
Lakhpat Bandar, the north-west monsoon at Kurracheo, and even 
liero the annual rainfall is not reckoned at more than six or eight 
inches. At times there is no rainfall for ^o or three years, while 
at others tlicre is a whole season's rainfall in one or two days. The 
average tompi^rature of the summer months rises to 96® F., and tho 
winter average is 60®, tho summer maximum being 120® and the 
winter minimum 32®. Tho temperature on the sea-coast is much 
more equable than elsewhere. In Northeni Sind we find frost in 
winter, while both there and in Lower Sind the summer heat is 
extreme and prolonged. This great heat, combined with the pois- 
onous exhalations from the pools left after tho annual inundation 
and the decaying vegetable deposits, {iroduces the fever and a^e 
with which the name of tho coun^ is associated, and to wmek 
even the natives themselves fall a prey. 
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The eoil is largelv dej»endent on the river overflow. This grand 
Biovieion of nature Is, however, uncertainly exercised ; and not only 
tt the actual volume of water supplied from the upper Indus liable 
to fluctuation, but the particular lands inundated or untouched by 
inundation vary according to the caprices of the river. Questions 
of alluvion and diluvion are therefore of frequent occurrence ; and 
it is often as hard to say whether newly-thrown>up lands belong to 
the state or an individual proprietor as it is to decide who is the 
loser in the case of lands newly submerged. In the lands which, as 
a rule, arc reached annually and in fair proportion by the inundation, 
the soil is so rich as to produce two crop or even more in the 3 rear 
without the assistance of man uro. Salt is present in great quantity. 
The two principal yearly crops are the vernal, known as roAi, sown 
in autumn and reaped in spring, and the autumnal, known as Ickarif^ 
sown in summer while ihe river is hi^h and reaped from October to 
December. In some districts there is a distinct third crop called 
pe^Tos, sown in March and reaped in J uly and August. The imple- 
ments of husbandry aro the plougli {1mr\ drawn by two bullocks ; the 
harrow {sahar\ a heavy log of wood drawn by four bullocks, a man 
standing on each end ; the soed-sower a tube fixed to the 

plough with a wooden funnel ou tlie top, used while the i^ound is 
iMiing plouglicd for the last time ; a curved hook {dtiiro) with teeth 
like a saw, for rea])iug ; and a hoe (JciAriah\ for wooding. 

The ]irmcipal proiiucts are Mjri (a well-known Indian 
udri (the 


and judri (the Indian millet), rice, cotton, sugar-cane, t^acco, 
oil-seeds, wheat, barley, and indigo. Of these, wheat may be con- 
sidered the staple produce of Upper, and hdjri zjid JjuLri of Middle 
and Lower Sind. Dates, plantains, mangoes, limes, oranges, 
pomogranatcb, citrons, figs, grapes, afiplcs, tamarinds, mulberries, 
and melons arc said to be fruits common to the country ; and it 
is added that of late years nectarines, peaches, apricots, and other 
fruit trees have been successfully introduced, but the statement 
must be received with some reservation in respect of quantity and 
quality. There is no doubt that the fruits imported by the Afghan 
traders find more favour than any home products. 

Among the chief manufactures may he mentioned the gold, 
silver, and silk embroideries, carpets, cloths, Jac<|uered ware, 
horse-trappings and other leather-work, paper, pottery, tiles, 
swords, and matcldocks, and the boAOs and other articles of 
inlaid work introduced more than a century ago from SluraiS. 
The lac work, a widely extended industry in India, is also in 
vogue in Sind. Variously coloured lac is laid iu succession on 
the boxes, &c. , while turning on the lath(‘, and the design is then 
cut through the ditVerent colours. Hyderabad has long been 
famous for its silks ami cottons, silver and gold work, and laequered 
ornaments, and the district could once boast of skille<l workmen 
ill arms and armour ; but, unless the demand for the products of 
its industries increase, it is to be feared that its old reputation 
will not long be maintained. In the cloths called mdi^ silk is 
woven with the striped cotton — aju’actice j>ossibly due to the large 
Mohammedan population of the country, as no Moslem can wear 
a garment of pure silk witliout infraction of the law. As regards 
thecal pets, Sir George Bird wood states that those from Sind aie 
the cheajiest, coarsest, and least durable of all made in India. 
Formerly they were fine in design and colouring, but of late years 
they have greatly deteriorated. The cheap rugs, which sell for 
about Os. each, are made with tlic ])ilc (if not altogether) of cow 
hair, woven upon a common cotton foun.iation, with a rongli 
hempen shoot. Tlio patterns arc bold and suited to the material, 
and the dyes good and liarinonious. 

In 1837 the zoology of Sind was rej)ortcd by Burnes to com- 
prise of genera and species 20 mammals, 101 birds, 36 fishes, 
11 reptiles, besides 200 in other departments of natural history. 
Of wild animals wo find the tiger (in the jungles of Up]ier Sind), 
the hyaena, the gdrkhar or wdld ass (in the south j»art of the Thar 
and f*arkar district), the wolf, jackal, fox, wild hog, ant dope, 
p^iarho or hog deer, hares, and porcuj)iiios. Of birds of prey, the 
vulture and several varieties of falcon may ho mentioned. The 
flamingo, pelican, stork, crane, and Egyf)tiaii ibis frequent the 
shores of the delta. Be.sides these there aro the vhdra (bustard) 
or tildry the rock-grouse, quail, partridge, and various kinds of 
parrots. WateiTowl aio plentiful ; in the cold season the hikes or 
dhmdhs are covered with wild geese, Jculangt ducks, teal, curlew, 
and snipe. Among other animals to bo noted are scorpions, lizards, 
centipedes, and many snakes. 

The domestic animals include camels (onc-humpod), buffaloes, 
sheep and goats, hor.S(is and a.Mses (small but haray), mules, and 
bullocks. Of fish there are, on the sca-coast, sharks, saw-fish, 
Tays, and skate ; cod, s^V, camlho^ red-snapper, gassiTf hegti, 
dangdray and hum abound. A kind of sardine* also frequents the 
coast. In the Indus, the fine.st flavoured and most plentiful fish 
is the pah, generally identified with the hilsa fish of the Gauges. 
JOambhro (Laheo rdhita) and mullet, mordko {Cirrhina mrigala), 
gandtm (Notopterus kapirat), klmqo or catfish {Rita hueluvtumi), 
popri {Barhus sarana), shakdr, jerkho, and singhdri {Macroim vor) 
tte also found. Otter, turtle^ and pori>oi8e aro frequently met 
with ; so too are long-snouted alligators and water-snakes. 


The extent of forest land is relatively small. The forests (about 
ekhty-sev^ in number) aro situated for the most jiart on the banka 
of the Indus, and extend southward from Ghotki in the Rohri 
deputy collectorate to the middle delta. They are described as 
narrow strips of land, from two to three miles in lengtli, and 
ranging from two furlongs to two miles in breadth. The largest aro 
between 9000 and 10,000 acres in area, but arc subject to diminu- 
tion owing to the encroachments of the stream. The wood is 
principally hdbul {j4Gaei(i atahica), hahaii {Vopulus mphraiica), and 
kaiidi (Prosopis spuigera). The tdh {iJalhergia Sissu) grows to 
some extent in Ujjper Sind ; the iron-wood tico {Tomma undiilata) 
is found near the hills in the Mehar dislrii'ts. There are, besides, 
the nim {MeVia Azadirachta), the pipal {Ficujt rdigiosa), the b€r 
{Zizyphus Jujuha). The delta has no forests, hut its shores abound 
with mangrove trees. Of trees introduced by the forest depart- 
ment we have the tamarind ( TamaHndus iiuliea), several Austialian 
wattle trees, the watcr-chestnut {Trapa not, mis), the aula {Rniblica 
offiehialis), the hahern {Tennhialia Ikllerim), the caroh tree (Uem- 
Uyuia SilUpia), the China tallow {Stilhngia scbifcra), the h&l \jEgU 
Manmlos), and the matiah {Bassia latijolia). There is a specially 
organized forest department. 

For administrative purposes the province has five well-under- Terri- 
stood divisions : — (1) Frontier, Upper Sind, of which the ])rineipal tonal 
town is .Tacobabad, named after the late General ,Tol)n Jacob, diviaioiii, 
C.B., its founder ; the hamlet which occupied its site in 1843 was 
a mere speck in the desert, and its name, Khangarli, can hardly 
bo aiMociated with the fine canal and abundant vegetation now 
marking the locality ; (2) Shikarpur, with its capital of the same 
name and Sakhar, both notable })lacGa on the right bank of the 
Indus ; in this division also arc the towns of Larkliana and Kohri, 
the last on the left bank of the river ; (3) Hyderabad {Ilaularahad), 
of which the chief town, having the same name, was the capital 
of the province prior to the liritisli occupation ; (4) Kurrachee 
{FaraM), with its modern Europeanizt^d capital and harbour and 
Tattha, a town of interesting local associations ; (.5) Thar and 
Parkar, an outlying district on the south-east, inoie or less part of 
the desert tract extending far and wide in that jiarticuhir quarter. 

Besides these there is the ten itory of Mir 'AH Murad, Talpur, greatly 
curtailed of its original dimensions, but still forming a large land 
alienation in Upper Sind. 

Where cultivation depends so much on the character of the year’s Kevemia 
inundation, it is natural that the revenue should bo uncertain. In 
1883-84, for instance, the river was abnonnally low. Consequently 
the area of cultivation was contracted, and, wliile considerable re- 
missions had to be granted, collections wTre with difficulty carried 
out. The rainfall, moreover, exccqit in the 'J’hiu' and Parkar dis- 
trict, was not only scatity hut unseasonable. In Thar and Parkar 
the rainfall was especially favourable, and owing to an early in- 
undation and wise prepi rations lands never before cultivatiid were 
brought under tlie j>lougli. 

The gross canal revenue in Sind amounted in 1883-84 to 
Rs. -3, 686,7 54, and the land revenue to Ks. 1,1 71, 925. In round 
numhei.s and English figures — w'lthoiit reference to the deteriora- 
tion of the rupee — the total is about £487,000, of whicli three- 
foiiitlis is due to canal irrigation 

The population may he loughly reckoned at two millions and a Popula- 
half, an estimate w hieli is borne out by the census of 1 881. Kurrai heo tion. 
is now the most populous of the capitals, and its niimber.s far ex- 
ceed those of Shikarpur and Hyderabad. But the eliaraetcr of its 
iiiliahitants differs from that of other laige towns in Sind. They 
arc for the most part foreign and inigiatoiy, ami d«) not represent 
the true Siiulis. 

Of the two great divisions of the jieople in Sind the Moham- Races and 
niedans coinpriso about tw’r»-thirds of the whole, the Hindus the castes 
remaining third. The Mohaininedaiis may he divided into two 
gieat bodies - tlie Sindis ])roper and the miluralized Sindis. I’lie 
Sindi proper is a de.sceiidant of the original Hindu In leligion 
he is a Suni, though some of the Simlis belong to the Shia sect. 

'Pliere arc probably more than thiee linmljed families m dans 
among the Simlis. There is, as a rule, im distmclion o( cjiste, ex- 
cept that follower.^ of certain vocations — surli as w'cavers, leiilhcr- 
workers, sweepers, liuntsmcn— are coiisiih ied low' n ml vih. Ihe 
six different clas.ses of naturali/ed Sindis are - Hie four families of 
tlie Saiyids(the Bokhari, Mathari, Shira/i, and Laklin.^ u, the 
Afghans, from Khora.san ; the Baluchis ; tlm slaves oi Snlis-- 
originallv Africans ; the Memans , ami the Khwajas.^ I he Hindu 
population of Sind may he divided into the loJlowdng piineijial 
rastes the Biahmans, Kshatrias. Waishias, and Siidias, with 
their subclivisions. Besides the.se there aie the Sikhs, and tlie reli- 
gious memlieaiits -the Sami-si, Jogi, Gosiiin, and Ogai,— all ot 

Brahman origin. . , , . i. r « 

The educational progress made in Sind duimg the (luarter of a 
century succeeding the mutiny has been very gr eat. In 18.>8 there 
was blit one Govornment English schot>l, with 82 boys, at hurraeliee, 
and one with 25 hoys at llyderabmi ; and of the 82 only 8 of the 
pupils were Sindi. In 1884-85 Sind could boast of a Government 
high school at Kurrachee with 400 pupils, of another liigh school at 
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Hyderabad with 338 pupils, and of a third at Shikarpur with 228 
boys. The throe paased 39 out of 48 candidates for matriculation 
at the Bombay university. Of vernacular or Sindi-Persian schools 
under native masters there were 34 which came under Government 
supervision in 1858, whereas there were in 1884-85 no less than 23 
middle schools— teaching the vernacular and English— with 1165 
pui)ilH ; and in the primary schools the number of pupils was nearly 
20 , 000 . 

Captain (now Sir Richard) Burton has given a clear and instruc- 
tive account of the language and literature of Sind. The large 
propoi tion of Sanskrit ami Arabic words admitted, the anomalous 
structure of the grammar, and the special siniiids of certain letters 
of its alpbabot render the first remarkable ; and the original 
roman lie poems and translations of Arabic religious works coni- 
inaiid tlic attention of scholars to tin* second. Among the nioic 
celebrated of the native writers arc Makhdum Hashim, Makhdum 
Abdullah, and Saiyid Abdu’l-Latif. 

The leading features of the two years’ cam])aign of Alexander 
the Great in the Punjab and Sind have been lomlied on cdse- 
whero (see India, vol. xii. p. 787). Ab«)iit 711 a.d. the llindiw of 
Sind were conciuered by Muhammad Kasim, the young general 
of the caliph Walid, but his suecessors were unable to hold their 
ground. In reality it w'as the overwhelming irruption of Mahmud of 
Gliaxni three (*eiit(iries later which finally subjugated the province. 
Nearly six centuries later still, Sind was annexed by the great Akbai 
to Delhi. Ill the moanwdiile it had been governed by princes and 
petty chiefs, all of whom are cel»‘])rated in local history. After 
Akhar, and up to the time of Nadir Shah's iTivasi<jn of liuici, theic 
is little historically important to distinguish tlie ]>roviiice, sc]>aratcd 
from the other divisions of the Mughal emjure, thougli its governors 
possessed a certain delegated power which might wtII liave temjited 
the more ambitious to levolt. When Nadir took possession of the 
lands west of the Indus, one Ndr Miiliammad Kalliora was theff/«ri?/ 
ruler in Sind. The tribe to which he belonged elaiincd lino*il 
descent from Abbas, uncle of tbe jiropbct, an<i liad a wirteij^-ajiread 
i*epiite for sanctify. TJieir political iulliienec liad been, moreover, 
iucreasing for many years, and in the peison of one or two of their 
stronger diiefs they had on sundry oejviMons iisen in arms against 
tbe imperial tioops. In 1701, or tbnl} -eight yenis Iwlorc the 
Persian invasion, Yar Miihummad Kahoia bad obtained jK»sse.ssion 
of Shikarpur, and managed tog<*tfroni the Alugbal emperor a firman 
oonfening upon him uio “snhahdiiri’Nif tin* 1 lira dfstiietsi, with 
the title of “ Khiida Yar Khan.” On Ins ileatli m 171 U he had 
extended his territory by tlie iKSpnsitioii of tlie Kandiara and 
Lark haua districts, and of Sibi, a vast tract of countiy tbeii in- 
cluding within its limits Sakhar as well as Shikarpur! Ho was 
Buccecdcd by his son Nur Muhammad, who, as aliovc shown, was m 
the unenviable position of having to account foi his actions to no 
less notable an antagonist than Nadir himself. Tlie latlei w'as 
eventually appeased by an annual tribute of 20 laklis of rupees, and 
on his return to Persia confeiied upon the Kalliora prince the title 
of “ Shah Kuli Khan ” On Nadirs death the Sind lands of Niir 
Muhammad became tributary to .^bniad Shah of Kanddhar, the 
transfer being scaled by the bestow'al of a new title, “Shah Nawi'iz 
Khaii.’^ This ocean ed in 1748, from which dale till 1783 — when 
Abdnl Nabi, the last of the Kalliora pi inccs, was defeated by Mir 
Fatli Ali Khan, and the ruling dynasty f'orcildy supeiseded by the 
Talpur Baluch chiefs— the Jo(*al history is a nieie rei oid of coiiflicts 
and reconciliations, treaties and cva.sious of ticaty, as legards ont« 
side poweih, and of revolution and bloodshed within. The se.it of 
government had become astablislicd at IfydeialMd, founded by 
Crhiilam Shah Kalliora in 17()8. We now* conic to the Taljmrs. 
These Baluchis liad immigrated to Sind from tlicir native hills 
under a Mir Shahdad in the early jiart of tlie 18th cciituiy, am! 
had taken service under Niir Mnhauinmd Kallioi a Shahdad, raised 
to rank and influence, died, lea\ing four sons, the third of whom, 
Mir Buhnirn, succeedeil us head of the tube. Hih murder by a 
grandson of Nur Miilianimad was one of the mam cinises of the ill- 
feeling w’liich bad culminated in bitter hostility wdien later acts of 
treachery and barbarism sealed the fate of the tyrant rulers, 'riie 
Talpurs entered Ifydenibad us conquerors; hut unfortunately for 
the consolidation of their sovereignty the susjiicious natuie of Mir 
Futh Ali. the head of tin house, alarmed his near relatives. His 
nephew Sohrab fled to ITjipor Sind, and foundcil the jirineijmlitv of 
Khairjmr, while Tara, moving castwar'd, became the independent 
chief of Mirpur. Later on, Mir Path All, uiidetened by divisions 
which he h.ad no jiower to prevent, admitted to a sliui*«*'of his own 
government of Hyderaliad his three younger biofhei’s, Ghulam Ali, 
Kami All, and Murad Ali. On the d(*ath of Path Ali in 1801 
the tlnec continued to rule together ; and when Ghulam Ali was 
killed in 1811 the duumvirate remained supreme ; but, on the death 
of Karin Ah in 1828 and Murad Ali a few years later, the old system 
W.1S revived, and a government of four again instituted. Such was 
the state of things when Britisli relations wrth the ]>rovince had 
become necessarily an urgent consideration, owing to the Afghan 
cx^dition of 1838 (see vd. xii. p. 807). 

During this crisis of Anglo-Indian history the political officers in 


Sind and Baluchistan had a difficult task to perform, and it is 
infinitely to their credit that more mischief did not ensue in these 
countries from the many and heavy British disasters in the north. 

But the amirsof Sind were to be dealt with for infractions of treaty 
if not for open hostility ; and Sir Charles Napier had to call them <. 
to account soon after his arrival at Sakhar in the autumn of 1842. 

Tlie long and complex narrative need not be here repeated. Suffice 
it to state that the outcome was the conquest of Sind, — the 
immediate result of the battle of Miani, fought in the vicinity of 
Hyderabad in February 1843. A course of wise, lirm, and kindly 
administration inaugurated by Sir Charles Napier himself, and 
continued by Messrs Pringle, Frere, Invcrarity, Gen. John Jacob, 

Sir W. Morew'elher, and later commisRioiiers, has since made the 
province an important section of the we.stern presidency of India. 

The story of the eight years’ rule of Sir Bartle Frere in Sind has 
yet to be written, but his name is associated with numerous matters 
of paramount importance, — in relation especially to the position 
and fortunes of the deposed amirs, the rights and immunities of 
the old privileged landholders, the organization of municipal insti- 
tutions, the promotion of systematic education, the <luo administra- 
tion of justice, and the erection of public w'orks of utility. 

See HuKlies’s Uurton’s ef SfwJ; Bombay Government 

Iterords^ No. xvii ; Bombay Educational Rcjtort^ Jisfi/i , Annual Ht'port on Ad- 
minutration of Sind; Report of Direrfot of Pubhe Jnatructioni Bonibay, 1867-58; 
Uirdwood'A Handbook to Indian Courts I*ans, IhT.'I. (F. J. Q.) 

SING AN, a form of tho name Sis-oan Foo ((j.v,). 

SINGAPORE, a British dependency, commercially 
and administratively the most important of the Stkaits 
Settlkments (y.y.), which form a separate colonial govern- 
ment. it consists principally of an island 27 miles long 
by 14 broad, lying off the south end of the Malay l^enin- 
sula, but also includes upwards of 70 insignificant islets 



Singapore and its Environs. 

to the south and w'est within a radius of 10 miles. From 
the mainland of Johor, as this part of the peninsula is 
called, Singapore island is separated by a strait, Salat 
Tabras or Tambrosh, less than half a mile wide at tho 
narrowest point, which was formerly the main channel of 
navigation to the Chinese seas. The name of Singapore 
Strait is given to the much wider channel which separates 
the island on the south from the various islands of 
Butang, Batang, Bintang, <fec., belonging to the Dutch 
East Indies. The surface of Singapore is undulating, and 
diversified by hills ranging from 70 to rather less than 
40& feet, the highest point bging Bukit Timah, to the 
north-west of the town (about 519 feet). Geologically 
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the core of the islard con^s of crystalline rocks ; bat in 
the west there are shales, conglomerates, and sandstones ; 
and all round the island the valleys are iilled with alluvial 
deposits on a much more extensive scale than might be 
looked for where none of the streams have a course of 
more than six miles, or attain to any considerable size 
except after heavy rains (see details in J. H. Logan’s Local 
and Relative Geology of Singapore,” in Jour. Beng. Asi. 
Soc.y vol. xvi., and “ The Geology of the Straits of Singa- 
pore,” in Lond. GeoL Jour.y 1851, vol. vii.). The south- 
western shores are fringed with coral reefs, and living 
coral fields are found jn many parts of the strait. Being 
chiefly composed of red clays and laterite, the soil is not 
generally rich, and requires careful and liberal husbandry 
to make it really productive. When it was first occupied 
by the English the whole island was covered with forest 
and jungle ; and, although this was largely cleared off sub- 
sequent to 1837, when a mania for nutmeg plantations set 
in, the moisture and warmth of the climate have kept it 
clothed with luxuriant and perpetual verdure, in which 
jialms, ferns, and orchids arc conspicuous forms. “Near 
the shore, by the mouths of creeks, are grouped quaint 
dwellings of fishermen, built of wood or palm leaf standing 
on piles over the water. In the smooth sandy bays cocoa- 
nut palms shelter incturesque Malay houses. More inland 
we find groves of fruit trees, small patches of sugar-cane, 
Chinese gardens, tapioca and indigo fields. Neat bunga- 
lows — the residences of officials, merchants, and rich 
Chinese and Arabs — diversify the scene, particularly in the 
vicinity of the town. In the remote parts of the island 
more especially there are waste spaces which were formerly 
gambler plantations and are now covered with coarse 
lalang grass ” (Governor Wild). The nutmeg trees which 
had for twenty years been a main sour<!e of wealth wore 
blighted in 18G0; the plantations were completely given 
up ; and, though many of the abandoned trees recovered 
and nutmegs can still be gathered in Singapore, they have 
never again been cultivated. Cotton-planting was next 
tried, but without success, and though cinnamon grows 
well the labour necessary for its cultivation and manu- 
facture is too expensive. Gutta percha, originally intro- 
duced to England from Singapore, was so much run upon 
that all the trees of that kind in the island were exter- 
minated. Gambler and pepper, both at one time largely 
grown, have for many years been of little account. Liberian 
coffee, pine-apples, cocoa-nuts, and aloes are now the most 
important objects of cultivation. Quite recently districts 
have been enclosed for reforestation and the eucalyptus 
and other trees have been planted. Almost all kinds of 
fruits do well in the island, — the custard-apple, pine-apple, 
sour-sop, lime, orange, and plantain being in season nearly 
all the year, and the durian, blimbing, duku, langsat, man- 
gosteen, rambutan, tarrup, tampang, 4kc., in July and 
August and also for all or some of the months between 
November and February. The botanical and zoological 
gardens at Singapore, connected with the Agri-Horticul- 
tural Society, have been devoted to the introduction of 
economic plants, such as China and Assam tea, salt-bush 
or Rhagodin, which forms excellent fodder, &c 

In climate Singapore is wonderfully fortunate for a country 
within one degree of the equator. There is hardly any seasonal 
change, and the annual range of tempeinture is generally only from 
70® to 90®. “ The nights especially are very cool and refreshing, 
and enable people to sleep without difficulty.” The atmosphere is 
almost uniformly serene, and the face of the ocean is only disturbed 
hy the swell of distant tempests in the China Sea or the Hay of 
Bengal. The north-east monsoon is the master wind from Novem- 
ber to April, but is generally neither persistent nor powerful, and 
the south-west monsoon is even less regular in its action. The 
southerly winds in May and June known as Java winds^ have 
much the character of land and soa breezes, but are considered very 
auenrating in spite of the pleasant feeling of freshness which they I 


at first produce. Rapid squalls (sumatras) also occur during the 
south-west monsoon and beneficially clear the air. Instead of 
periodical rains there are (oii a sixteen years' average) 167 wot daya 
distributed throughout tlio year. The annual rainfall is 92 27 
inches; 1885,^ a very dry year, showed only 69 inches, according 
to Dr Rowell's report. The mean maximum temperature in the 
shade is 86® *7, the mean minimum in the shade 73®. The highest 
tenqHsrature observed duiing the sixteen years was 94® in April 1878, 
and the lowest 65“ in February 1874. Most of the domestic 
animals of Europe have been introduced, but notin gi-eat numbers. 
Deer, wild hogs, sloths, monkeys, and squirrels are the move note- 
worthy mammals ; and tigers, which formerly committed serious 
depredations among the natives, still oijcasionally find their way 
across the strait from the mainland. When the first eensiis w as- 
taken in 1824 the settlement of Singapore was found to contain 
10,60.3 inhabitants, and by 18.56 this number had increased to 
neriily 60,000. The following figures show the more important 
eonqHmeiits of the population in 1860, 1871, and 1881,— the totals 
for those years being 80,792, 97,111, and 139,208 respectively — 
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1871 


Europeans and Eurasians 
Malays... . .. 

Klings, kc ... 

( ’hinese . 

Javanese . 

2,445 

10,888 

50,043 

3,408 

3,207 

19,250 

10,244 

54,098 

3,239 

2,769 

22,155 

12,058 

86,766 

5,881 


The total is ebtiiii.ited to be now well over 150,000. The pre- 
ponderance and rapid increase of the Chine.se is a most sinking 
leaturc, mainly due, however, to a steady stream of immigiMtioii 
The death-rate in Singapore, is very much higher than tlie biitli 
rate—4473 being the average number of deaths in 1881-83 against 
1919 biiths. Tills is largely to be ascribed to the paucity of women 

— 33,785 females to 105,423 nmles in 1881. In tlie small number 
of Europeans proper — 1283 — there are nineteen nationalities re- 
presented. 

Tlie only town in the settlement is the city of Singa]>ore, the 
general capital of the Straits Settlements. It lies on the south side 
of the island in 1® 16' N. hit. and 103® 53' K. long., a blight, 
picturesque, pro.sperous, and progiessivc place, with a sea-frontage 
extending for about 6 miles from New Harbour north-east to the 
Rochorc and Kallang subuibs. Undei the control of its muniei- 
pality, which lias a ye.arly levenuc of more than 300,000 dollars, t\ 
great variety of improvements have been otfected — the river dredged 
and deepened, foreshores reclaimed, bridges built, trees planted, and 
public buildings erected— within tlie last six or seven years Th»‘ 
principal cliuichcs, the court-house, and the European qinirter^* 
generally arc situated on the nortli side of the river, while on the 
south side extend the w'arehouses and sliops of the Kuropeaii and 
Chinese, traders. On Peel Hill, 170 feet high, stands a citadel , and 
on Government Hill is th(3 Government house — a palatial residence 
in park-like grounds. The eo.smopohtaii eliaracter of the popula 
tion gives gi’eat brightiics.s of colour to the crowded streets and is 
reflected in the architectural peculiarities of the native quarters 

- -where Mohamined.ui mosijiie.s, Chinese joss-houses, and Hindu 
temples are equally at home Among the more important European 
cditiccs aie St Andrews’s cathedral (first conscciated in 1838, 
])rescnt building erected in 1861, became cathedral in 1870), the 
Roman (Mhulic catheilr?!, the supreme, com t-house, tlie new jiost 
office (1883-84), the now jiokce courts (1881), tlic Muropeaii hospital, 
the jail, the Tiinglin liariOLk-, and the Raffles scliool (dating from 
1823) The Rattles jmblic libraiy and iiiuaeuni had .320 subscribers 
in 1886 and 34,250 visitors, tUe books issued numbering 16,348 
Several Englisli papers, us well as one Chinese ami one Malay, are 
published at Singapore. As a trading-port Singapore Inis great ad- 
vantages over and above its position on the Straits. The harbour 
is safe and has goinl aiicliorage, and it can be approathed vdtlinnt 
the assistance of pilots from three liiiections. New Harbour is tin* 
name of the channel wliich lies betw'een the soutliern projertioii ol 
the main island and the small island of Blakan Mati, and is ilivnled 
by the still smaller island of Ayer Hrazi. It is there Hist the 
Peninsular and Oriental Steam Navigation Company and tJjc Mrs 
sageries Maritinics have their docks and de]>dts. Atlanjoi • ^ 
there arc two graving docks, — Victoiia Dock having a lengtJi of 
450 feet, a breadth of 05 feet, and a sill-depth at spriiig-t kIcs of 20 
feet, and the corresponding figures for Albert Ihuk being 470 fee.t, 
00 feet, and 21 feet. The two New Harbour Docks ore respoctivclv 
415 and 4^9 feet long, mid 42 und 62 feet bio.id, and have sill- 
depths of 14-154 and 19-20 feet At Pulo Hrani, Hon Accoid 
Dock has a length of 330 feet, a breadth of 50, and a sill-deptli of 
17. A large admiralty dock for the use of ships of the Hritisii navy 
is being constructed. Opposite Singapore proper the sea shallows 
to a few fathom.s. The tides (tables of which w ore first published 
in 1884) an* as yet imperfectly registered, but in general they 
consist of a princiiial high-water ami low-water succeeded by a 
secondaxy high water and low* water of the most limited range. 
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The commercml movement of the port has rapidly attained vast 
dimensions. While in 1851-62 the total exports and imports 
amounted to Jb'5, 739,556, they reached £10,371,800 in 1859-60, 
£18,292,180 ill 1870, £28,050,943 in 1880, and £25,931,980 in 
1888. There is uo railway in the island ; but in 1886 a steam 
tramway was opened from Tasjong Pagar to Elgin Bridge. Till 
quite Sbcently tho town was practically without defences ; but 
since 1885 the colony has constructed a series of batteries at Sera- 
pong, Blakaii Mali, Mount Palmer, &c., at a cost of £75,000, and 
the home Government lias expended £90,000 on the ordiinnce. 

The name Singapore or Sintiapura, i.c., Lion City, was originally 
mvon to a town founded by Hinduised Malay or thivunese settlers 
From Sumatra at an early date in the Christian era. Tho com- 
mercial importance of the place in the 14th century is attested by 
Barros, but the Sanskrit origin of the name had by his time been 
forgotten, and he was taught to derive it from Malay words. Not 
long afterwards the town must hav<» fallen into decay, and at the 
beginning of the present ci’iitury the only trace of its existence 
was certain rock-inscriptions m a very t)ld character, and the whole 
island had not more than 150 inhahitiuits. Alexander Scott 
recognized the excellent position of the island in the 18tli century, 
and Sir Stamford Hafiles, whosi* attention was called to it by 
F^aptains Itoss and Crawford of the Bombay murine, fixed on it as 
the site of tho great coniiTieiviai eniponum which ho determined 
to found for tho cneourageinent of lintish trade in the East. In 
1819 permission was obtained to build a British factory on the south 
coast; and in 1824 the island was purchased from tho sultan of 
Johor for 60,009 Spanish dollars (£13,600) and a life annuity of 
24,000 dollars (£5400). The city became tho cajutal of the Straits 
Settlements instead td Prince of "Wales Island in 1832. 

See Ilelchor, Voymff of the Samitrang \ Collinffwood'o jVa<M?vf/if«^’« Jiambles m 
the Chinese Sean , The litvectory of the Straits Settlements foi tiu* Journal 

of the Straits firanch vf the /loyal Asiatic Society, publiHlmd at Singapore; and 
other works quoted utidcM- (lie heading StuAits SRTTLtticjBKTK. 

STNGBIinM, a British district in the Jlcutenaut- 
govornorshij) of Bengal, lying between 21“ 59' and 22“ 
53' N. lat. and between ^5“ 2' and 8G“ 56' E. long. It 
has an area of 3753 square miles, and is bounded on the 
N. by the districts of Ijohdrdagd and Mdnbhiim, on the E. 
by Midnapur, on the 8. by the tributary states of Orissa, 
and on the W, by Lohilrdagd and the tributary states of 
Chuti4 NAg[)ur, Its central portion consists of a long 
undulating tract of country, running east and west, and 
enclosed by great hill ranges. The depressions lying 
between the successive ridges comprise the most fertile 
part, which varies in elevation above sea-level from 400 
feet near the 8u)){irnnrekh5. on the east to 750 feet around 
tho station of Chdil)^s4. South of this an elevated plateau 
of 700 square miles rises to upwards of 1000 feet. In 
the west of the district is an extensive mountainous tract, 
sparsely inhabited by the wildest of tho Kols ; while in 
the extreme south-wcist corner is a still grander mass of 
mountains, known as ‘*8aranda of the seven hundred 
hOls,'’ rising to a height of 3500 feet. From the LayMd 
range on the north-west of Singbhilm many rocky spurs 
strike out into the district, the more prominent of them 
attaining an elevation of 2900 feet. Among other ranges 
and peaks are the Chaitanpur range, reaching an elevation 
of 2529 feet, and the KiipargAdi range, a conspicuous ridge 
rising abruptly from the plain and running in a south- 
easterly direction until it culminates in Tuiligdr Hill 
(2492 feet). The principal rivers are the Subarnarekhk, 
which with its affluents flows through the eastern portion 
of the district ; the Koel, which rises west of llanchi, and 
drains the Saranda region; and tho Baitarani, which 
touches tho southern border for 8 miles. About tw^o- 
thirds of Singbhiim district is covered with primeval 
forest, containing some valuable timber trees; in the 
forests tigers, leopards, bears, buffaloes, and several kinds 
of deer abound, and small herds of elephants occasionally 
wander from the MeghAsani Hills in Morbhanj. The 
climate is dry, and the hot season is extremely trying, 
the thermometer frequently registering 106** F. in the 
shade ; the average annual rainfall is about 57 inches. 

The census of 1881 disclosed a population of 468,775 (226,681 
nudes and 227,094 females); Hindus numbered 447,810, Moham- 
medans 2829, and Christians 2988. The only town containing a 
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population of more than 5000 is Chdibdsd, the civil station and 
administrative headquarters of the district, with 6006 inhabitants. 
The staple crop of Singbhum is rice, and Hie other chief crops 
are wheat, Indian com, jpease, gram, mustard, sugar-cane, cotton, 
and tobacco. The principal manufactures are coarse cotton clot^, 
brass and earthenware cooking utensils, and soapstone nlattem 
Cereals, pulses, oil-seeds, atiok-lac, and iron comprise the chief 
exports ; and the imports include salt, cotton thread, English cloth 
goods, tobacco, and brass utensils. 

Colonel Dalton, in his Ethnology of Bengal, says that the 
Singbhiim Rajput chiefs have been known to the British Govern- 
ment since 1803, when the marquis of “Wellesley was governor- 
general of India ; hut iliere does not appear to have been any 
intercourse between British oiSicials and tho people of the KoUdLn 
previous to 1819. The Hos or Larka Kols, the characteristic 
aboriginal race of Singbhiim district, would allow no stranger to 
settle in, or even jiass through, the Kolhdn ; they were, however, 
subjugated in 1836, when the head-men entered into engagements 
to bear true allegiance to the British Government. Tho country 
remained tranquil and prosperous until 1857, when a rebellion 
took place among the Kols under Parahat Ibija. After a tedious 
campaign they surrendered in 1859, and tho capture of the raja 
put a stop to their disturbances. 

SINGING. See Voice. 

SINHALESE. See Ceylon. 

SINIGAGLIA, or Senioallia (the official form), a city 
of Italy, in the province of Ancona, in 43" 43' 16" N. lat., 
on the coast of the Adriatic, 17 miles by rail north of 
Ancona. It is well built, with broad and well-paved 
streets, and has the general appearance of a thriving 
commercial town. A modern cathedral, erected subsequent 
to 1787, a large Jewish synagogue, a theatre, the com- 
munal buildings, and tho old palace of tho dukes of Urbino 
are tho more notable buildings. Tho communal library 
was founded by Cardinal Nicola Antonelli in 1767 ; and 
the principal hospital and one of tho orphanages date 
from 1534. The port is formed by tho lower reaches of 
the Misa, a small stream which flows through the town 
between solid embankments constructed of Istrian marble 
Between July 20 and August 8 Siuigaglia annually holds 
ono of the largest fairs in Italy, which dates originally 
I from 1200, when Sergius, count of Sinigaglia, received 
I from the count of Marseilles, to whose daughter he was 
affianced, certain relics of Mary Magdalene. The fair ha.*- 
diminished in importance since the opening of the railway, 
but formerly it used to be visited by merchants from 
Franco, Switzerland, Austria, Germany, and especially Hie 
Levant. The population, exclusive of the suburbs, was 
10,501 in 1861 and 6634 (commune 22,499) in 1881. 

Sinigaglia is the ancient Sena (2^i^) or (to distinguisb it from 
Sena Julia, ?.c., Siena) Seim Gallica, a town of the Galli Senones 
{Xilvwyes), who.se name ajipears a.s Senogalliu as curly as Pliny. 
Sena was made a Roman colony immediately afl er the conquest 
of the Sonones in 289 b.o. It was the rendezvous of the consuls 
Livius and Nero before the battle of the Metaurus, also known as 
the battle of Sena, in which Ilasdrulml was defeated (207 jb,c.). 
The sac'k of the town by Pompey, Sulla’s lieutenant, in 82 B.O., is 
the only other notable fact in its ancient annals. Ravaged by 
Alaric, fortified by the exarch Longinus, and again laid waste by 
tlie Lombards in the 8th century and by the Saracens in the 
9th, Sinigaglia >vhs at length brought so low by the Guclf and 
Ghibelline wai-s, and especially by the severities of Guido de 
Montofcltro, that it was chosen by Dante as the typical instance of 
a ruined city. In the 15th century it was captured and recaptured 
again and again by the Malatesta and their opxioneiits. Kigismond 
Malatesta of Bimini erected strong fortifications round the town in 
1450-1455. The lordship of Sinij^lia was bestowed by Pins II. 
on his nephew Antonio Piccolomini, but the people of the town in 
1464 plaopd themselves anew under Paul II., and Giacomo Piccolo- 
mini in 1472 failed in his attempt to seize the place. Sixtus VI. 
assigned the lordship to tlm Della Rovere family, from whom it 
was transferred to Lorenzo di Medici in 1516. After 1624 it formed 
part of tho legation of Urbino. 

SINKING FUND. See National Debt, vol. xviL 
p. 245. 

SINOPE, or in Turkish SinOb, a town and seaport on 
the north coast of Asia Minor, on the isthmus and 
peSinsula of Boztepeh, which , forms part of the most 
northerly projection of the Anatolian seaboard. Though 
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it poffieflM the finest natural harbour save one in the 
Black Sea, defective commanication with the interior, and 
the consequent rivalry of Ineboli (since about 1848), have 
^ prevented Sinope taking its natural position as a great 
commercial centre. But between 1882 and 1885 roads 
have been constructed which give direct access southward 
to Caesarea and even to Tarsus, near the south coast. The 
town still bears the stamp of its former importance. On 
the isthmus stands a huge but for the most part ruined 
castle, originally Byzantine and afterwards strengthened 
by the Seljuk sultans ; and the old town is surrounded by 
Byzantine walls. Of early Homan or Greek antiquities ! 
there is little trace ; but the ancient local coinage furnishes 
a very beautiful and interesting series of types (see M. J. 
P. Six's paper in The Nmnumaiic Chronicle^ 1885). The 
population has not greatly changed since 1868, when it 
was found to be 9668 inhabitants, of whom 7299 were 
Mohammedans and 2369 Greeks and others. 

Sinope whoso origin was mythically assigned by its 

own ancient inhabitants to Aiitolycus, a companion of Hercules, 
was colonized by the Milesians, and ultimately became the most 
fiourishiiig Greek settloinciit on the coast of the Euxinc. In the 
6th century B.o. it received a colony of Athenians; and by the 
4th it hod extended its authority over a considerable tract of 
country and become itself the mother of several colonies — tV.rasus 
(Korasdn), Trapeziis (Trebizond), Cotyora, &c. Its fleet was 
practically dominant in tlio Euxine, except towards the west, where 
It shared the field with Byzantium. When in 2li0 B.c. »Sinoj»e 
was for the first time attacked by the king of Pontus, the assistance 
of the Hhodians enabled it to mnintaiii its independence. But 
where Mithradates IV. failed Pharnaces succeeded ; and the city, 
taken by surprise in 183 n.(]., became tbo capital of the Pontian 
monarchy, tinder Mithradates the Great, who was born in Sinoiwi, 
it had just been raised to the highest degree of prosneritj^ with line 
buihlings, naval arsenals, and well-built harbours, when the Roiiiaiia 
under Lueullus and Pompey eflccted the subjugation of Pontus. 
In 64 Jj.t3. the body of the murdered Mithradates was brought 
home to the royal mausoleum. Under Julius CsBsar the city 
received a Homan colony. In the Middle Ages it becaino 
subject to Trebizond, and in 1470 it passed into the hands of the 
Turks. In November 1853 the Russian vice-admiral Nakhimoff 
destroyed here a division of the Tuikish fleet and reduced a good 
part of the town to ashes. 

STOXTX CITY, a city of the United States, the capital 
of Woodbury county, Iowa, lies 156 miles north-west of 
Des Moines, on tlie sloping banks of the Missouri river. 
It is a great railway centre (Chicago, Milwaukee, and St 
Paul Railway, Sioux City and Pacific Railway, &c.), has 
an extensive trade, and contains an opera house, foundry 
and machine shops, pork-packing factories, and mills. 
The population of the city (which was laid out in 1 854 
and incorporated in 1857) was 3401 in 1870 and 7366 in 
1880 (township 7845). 

SIPHANTO, SiPHENo, or Siphno (ancient Greek 
an island of the Greek Archipelago, in the nomarchy of 
the Cyclades, 30 r iles south-west of Syra. It has an 
area of 28 square ir.^es, and the population in 1879 was 
5762. A ridge of limestone hills — whose principal sum- 
mits, Mount Elios and St Simeon, are crowned by old 
Byzantine churches — runs through the island ; for about 
2 miles along the western slope stretches a series of 
villages, each white-washed house with its own garden 
and orchard. Apollonia, one of the five (so called because 
built on the site of a temple to Apollo), is the modern 
capital ; formerly this rank belonged to Ejostro (also called 
Seraglio), an “old-world Italian town” with mediaeval 
castle and fortifications, and an old town-hall bearing date 
1365. Inscriptions found on the spot show that Kastro 
stands on the site of the ancient city of Biphnos ; and Mr 
Bent identifies the other ancient town of Minoa (see 
Stephanos) with the place on the coast where a Hellenic 
white marble tower is distinguished as the Pharos or 
lighthouse and another as the tower of St Johh. 
Churches and convents of Byzantine architecture are 
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scattered about the island. One building of this class is 
especially interesting— the school of the Holy Tomb or 
school of Siphnos, founded by Greek refugees from 
Byzantium at the time of the iconoclastic persecutions, and 
afterwards a great centre of intellectual culture for the 
Hellenic world. The endowments of the school are now 
made over to the gymnasium of Syra. In ancient times 
Siphnos was famous for its gold and silver mines, the site 
of which is still easily recognized by the excavations and 
refuse-heajts. A French company has started mining 
operations at Kamara. As in anticjuity so now the potters 
of the island are known througlumt the Archipelago. 

Tho wealth of the ancient Siphniotes was shown by tlieii heasury 
at Delphi, wbeic they deposited the tenth of tlunr g«>ld and silver ; 
but, says the legend, they once setjt Apollo a gihlcd and not a 
golden bull, and he in his anger floodeil then mines, 'rhai the 
mines were invaded by the sea is still evident, and by Sti-ibo’s 
lime the inhabitants of the island were noted for then poverty. 
During the Venetian jieriod it was ruled flr.sl by the Da Coi-ogna 
family and after 1466 by tho Gazzadini, who were, expcdled by the 
Turks in 1617. 

SIPHON, or Syphon, an instrument usually in the 
form of a bent tube for conveying liquid over the edge of 
a vessel and delivering it at a lower level, or in a po.sition 
of less hydrostatic pressure. The principle on which it 
acts (see Hyhiiomechanics) may be understood from the 
accompanying diagram. ABC is a tube filled with liquid, 
the shorter limb dipping under tho 
surface of the liquid in jar a, tho 
longer in jar k The pressure in the 
tube at A is atmospheric pressure 
minus that of the vertical column 
AB', while that at C is atmospheric 
pressure minus that of the column 
CB". When CB" is longer than AB' 
the pressure at C is of course less 
than that at A, and a current flows 
in the direction ABC through the sij 
AB' == B"C, that is, when tho liquid stands at the same 
level, pressure is equal in the two limbs, and the current 
ceases. Tho siphon has practically a certain minimum 
diameter for each liquid, as capillarity prevents a fluid 
from flowing out of tubes of very small bore unless under 
the influence of electricity, heat, or great pressure. Tho 
instrument is largely employed for chemical work, both in 
the laboratory and in manufacturing processes ; it is formed 
of glass, india-rubber, lead, or other substance, according 
to the purpose for which it is intended. Tho simple 
siphon (see fig.) is used by filling it with the licpiid to be 
decanted, closing the longer limb with the finger and 
plunging the shorter into tho liquid, and it must bo filled 
for each time of using. Innumerable forms havo boon 
devised adapted for all purposes, and ])rovided with 
arrangements for filling the tube, or for keeping it full 
and starting it into action automatically when required. 
The former purpose is usually effected by blowing into 
the vessel through a second ojjcning in the Kto])pcr through 
which the siphon passes, or by incrins of a Mickiug or 
blowing tube attached to the longer limb, or by pouring 
in liquid through a flexible tube attaclied at the bend. 
The second plan is frccjuently rcalizad by having a Mop- 
I cock on the longer limb and a valve opening iii>wards on 
the shorter, or by having both linibs of equal length 
and each standing in a cui), in wliich case when the level 
changes in either cup the si])lion tend.s to equalize it by 
conveying liquid from the liigher to tlie lower. Many 
other forms are in constant use in the arts, and the siphon 
is also onij»loyod in some of its modifications in surgery, 
in engineering, and in other scucnces. 

SIRACHIDES. See Jesus, the Son op Siracfi. 

SIRAJOANJ, a town in the district of Fabna, Bengol 
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and the most important river>mart in that province, is 
situated near the Jamun& or main stream of the 
Brahmaputra in 24* 26' 58" N. lat. and 89^ 47' 5^ E. 
long., with a ]>opulation of 21,037 (11,213 males and 
9824 females) in 1881. The business of Sirdjganj is 
that of a changing station; the agricultural prepuce of 
the surrounding country is brought in in small boats and 
transferred to wholesale iricrcliants for shipment to 
Calcutta in steamers or large (targo boats, and in return 
piece goods, salt, hardware, and all sorts of miscellaneous 
articles arc received from (Calcutta for distribution. Sirdj- 
ganj is also the centre of the jute trade of Eastern Bengal. 

SIR-DARIA. See Syk-Darya. 

SIREDON. At the end of last century specimens 
of a kind of branchiate tailed Amphibian were brought 
to Europe from the lakes of Mexico; they were examined 
by the zoologists of Paris and described by Cuvier in 
PTumboldt’s Jtrcunl d' Obftrrpatums de Zoologie^ vol. i., 
and by Daudin in JJisL ths Reptiles (Paris, 1802-1804), 
under their native name of “Axolotls.” The animals 
were named Siren puriformis by Shaw (ZooL^ vol. iii.). 
Wagler, in his Natiirliches System der AmphiHen (Stuttgart, 
1828-1833), separated the axolotl from the Linnaean 
genus Sirm and called it Siredon axolotl^ and later writers 
have often referred to the animal under the name Siredon 
jtisnforme^ Shaw. 

Tlio axolotl of Mexico is about 6 or 7 inches in length; 
it has four pairs of gill-slits and three pairs of long 
feather-like external braiKjhiai. The branchial apertures 
are between the hyoid arch and the firs I", branchial arch, 
and between the first-second, second-third, and third- 
fourth branchial arches. The branch iie are attached 
to the first, second, and third branchial arches. The 
body is cylindrical, and a median membranous fin 
extends along tlie trunk dorsally, is continued along the 
tail, passes round the end of the latter and terminates 
ventral ly at the anus. It has four limbs, which are short 
and somewhat stout ; the anterior terminate in four and 
the posterior in five digits. The colour of the axolotl is a 
uniform black. 

The animal is therefore, except in size, very similar to 
the aquatic larva of 'Triton, or other Salamandroid, and 
Cuvier expressed the opinion that it was a larval form 
w’^hich for some unknown reason was unable to attain the 
adult condition. That it could not be considered simply 
as the larva of an unknown species of Salamandroid w'as 
evident from the fact that it possessed fully developed 
sexual organs in both sexes. There was every reason to 
believe that it bred freely in the branchiate condition in 
whic'h it was discovered. Tim animal is so common in 
the lakes near the city of Mexico that it is brought 
regularly to market and used largely by the Mexicans as 
food (9).i 

If nothing more than the ab<;ve were kuo\vri about the axolotl 
Jt would bo eliiSHod among tlio PerennihramUiata, in the family 
Proicida, having its nearest ally in the genus Menohranehus, Up 
till the year 1865 no actual observations had been made by 
X(X>logists on the breeding of the axolotl . all that was known 
was that the genital organs in many of the s{»ecimen8 examined 
were in perfectly mature condition. In that year, on January 18, 

6 axolotls, 5 males and 1 female, — wliich had been living for a" year 
in the menagerie of reptiles of the Musee d’Histoire Naturelfo at 
Paris, — bi^gan to breea, and the deposition and hatching of the 
eggs was carefully studied by Prof. A. Biimeril (1). The eggs were 
2 mm. in diameter, and the period of development within' the egg 
was 28 to 30 days ; the larvae were hatched in February, and were 
14 mm. to 16 mm. in length. In the beginning of September, 
when the larva* had almost reached the size of the parents, it was 
noticed that one of them was undergoing a metamorphosis similar 
to that of the larval Triton to the adult. In a short time yellow 
si>otB appeared on the akin, the brauchite disappeared, the gill- 
slits closed up, the median fin disappeared, the animal began 
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to breathe air and permanently quitted the water. The same 
process of metamorpnosis was repeated by several of the larvn, 
until finally out of several hundred about thirty reached the 
salamandroid condition. The parents in tlio meantime were still 
alive, and had undergone no change. 'When the structure of the 
transformed sjiiccimens was examined, they were found to resemble 
in all generic characters the genus Ambly stoma, of which several 
species were known, inhabiting various parts of North America.* 
The consideration of Dumeril s discovery gives rise to several per- 
plexing questions, which have been discussed by many zoologists 
experienced in the study of the Amphibia, and even now can 
scarcely be said to be completely settled. The fimt Question is — 
To what species of Amhlystoma did the tnuisfonnea uxolotls of 
Dumeril belong ? Diim^ril himself, in the full account (2) which 
he published concerning the animals and their metamorphosis, waa 
un^^le to give a decided opinion concerning the identification of 
the species of his Amhlystoma, but on a subsequent occasion he 
confirmed the suggestion of Prof. E. D. Cope (10) that the specific 
(iharact(‘rs were those of A. mavortium, Cope (described in Proc. 
Ac. Philad., 1867). 

The publication of Dumirirs discovery excited a great deal of 
inicrest among European naturalists, and for a time experiments 
and obs<*rvations on axolotls in cajitivity were canied on with 
great earnestness. The inetamorpliosis in the case of Duincrirs 
tipecimens had tiken place quite unexpectedly, but the case seemed 
to oiler an oj»portunity for ascertaining the action of definite 
conditions in producing definite procc,sses of gi’owth. Marie von 
Cliauvin (6), at Freiburg, at the instigation of Prof. Weissmann, 
attempted, and with perfect buccchs, to transform young axolotls 
I into the Amblysloma form by gradually bringing the animals 
from water into air. 

The transformed axolotls observed by Dumeril w'cre kept alive 
in tlio Paris Museum, and for ten years showed no symptoms 
I of breeding or sexual activity, ii was currently believed that 
the Amhlystoma derived from the metamorphosis of Siredon w'as 
sterile. This belief ultimately proved erroneous. In the autumn 
of 1874 the animals in the menagerie of reptiles were transferred 
to new premises, where they were all ]>laccd in more healthy 
conditions. Immedintoly after tin's tin* Amblys/oma deposited 
tcrtiii/cd eggs, ami tlie fact was icpoitcd by M. Hlancliard to 
tlie Academio lies Sciences (4), with the comment that tlm 
Amhlystoma w'as thus show'll to l)e similar to other cold-blooded 
animals which were caj)Jible of rojnoducing in both the young and 
the adult condition 

Although at first num6ril believed and stated that his speoimenH 
of axolotl belonged to the Hj)ccies wlmh bears that name in 
Mcmco, he aftei wards, in his more detailed w'ork on the subject 
(2), explained that the grounds for his first ojdnion had hecii 
iiisutlicieiit. American zoologists, especially Baird and (’oj»e, had 
distinguished several 8pccip.s of Siredon, and Baird h.id separated 
the Mexican species, W'hich alone was originally called axolotl, 
as Siredon mexicanus. Dumeril came to the conclusion that the 
axolotls in the Paris Museum were identical with Siredon Uche- 
mndes, Baird (described in Stansburg, JSxped. (Ir Salt Lake, 
Utah). All the axolotls which were koj>t and studied and sub- 
jected to experiment by naturalists on the Continent after 
l)umtb*ir8 discovery were descendanfj^ of the J’aria s])ftciinenB, so 
that the resnlts obtained really did not necessarily jirove anything 
with regal d to the true Mexican axolotl, Siredon mexicanns, if 
that w'ero really a distinct species. There is no evidence in 
literature to show wdience the first axolotls in the raris kluseum 
wxnc obtained. It w'«s evident that Siredon lichmoidcs wm 
capable of breeding in l>oth the larval and the salamandroid 
condition, and that its metamorphosis in captivity in Europe was 
rare and to a certain extent controlled by definite external con- 
ditions. Prof. 0. C. Mar.sh has recorded his experience of the 
nie.taniorpliosis of S. lichenoides. lie obtained several specimens 
from alpine lakes 7000 feet above the sea in Wyoming Territory, 
and some of these metamorphosed into Amhlystoma mavortium, 
Ooj»e. Marsh does not say ii the larvas ho obtained were sexually 
mature, nor did he ascertain if breeding of the species in the 
larval condition took place at all in the lakes he visited ; he 
thinks it probable that the metamorphosis in that region waa 
rare in the natural conditions. 

The metamorphosis of the true axolotl, undoubtedly obtained 
from the Lake of Mexico, seems to have been observed only once — 
namely, by Togetmeior in London. That naturalist had 5 specimens, 
and one of them underwent the metamorphosis. In 1871 Cope 
(10) stated that no one had seen the metamorphosis of the true 
siredon, Siredon mexicanus, Baird, and that no Amhlystoma had 
been obtained from Mexico south of the Tropic of Cancer, while 

* The generic characters of ArMysU/tm, Tschudi, are, according to 
Boulenger — ^tongue subcircular or oval, with radiating plicss, lateral 
^orders free, anterior border slightly free ; two transverse series of 
palatine teeth in same straight line^ot separated by a wide interspace 
in the middle ; toes five > tail more or less compressed. 


^ These nomerals refer to the “ Literature ” 
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the true axolotl is found south of that line. He was unaware 
* of Tegetraeier’s observation. He further declared that Prof. Baird 
was aware of the metamorphosis of all the North American species 
of Siredon so-called, excluding S, mhcxicnnuH^ years before the 
observation of it by Dunn^nl, though he had at 111 at named one of 
them Siredon lichenoides^ in the belief that it was adult. Coiie 
considcreil the observation of Dumeril important, us showing that 
siredons reproduced as such. 

Finally, according to Boulcngcr (7), the *V. lichcm>vles and 
mexicanus of Baiid are synonymous, the Paris axolotl is identical 
with the same 8[)ccie.s, and the perfect form into which it 
changed is identical wdtli A. tUjHnnm^ mexicanuiriy n\uimavortinm 
of Cope, ohcnnim of Baird, while the form nfiiucd Hiredon 
graxihs by Band is probably the larva of Amhhfstoma tenebrosinn. 
BonJeiigcr adoi>ts tlie name A. thjrinuiii of the synonyms given 
above, and gives as the distiibution United States and Mexico ; 
the sjiecilic tliagnosis is— series of palatine teeth extending to 
external fissure of choaine; plicaa of tongue radiating from behind; 
coslal grooves twelve; head large; blown or blackish, with yellow 
markings. 

Jt is thensforo very probable that the Paris sj»ecim<'ns were 
really Mexican axolotls, and there is no doubt that these 
animals ilo iii captivity iiiidorgo inctamoi phosis So far as is 
know'll, they never <lo so in their natuial conditions. But the 
animals arc specifically identical with A, tignauin, which is found 
in many parts of the Unitul States, from New .leisey to (’aliforniii, 
and normally breeds in Mie. salainaiidioid condition. It is not 
known at present wliether larva o( A. tKjrnmui ever attains 
W'xual matuiily in other regions wlicro the species occurs besides 
Mexico. It is not improbablo that it docs so. Do Filippi (8) 
iound in a nnnsli on the shores of the Lago Maggioie 48 larva* of 
Triton nlpcstris in the bianchiate condition, wlin li contained fully 
dcvclopt‘(l ova and spcrniato/oa, so that tlie occurrence of sexual 
niiitunty in the larv.e of Amhlystoma is not uni<|uc. Prof. August 
Woissiiianii (5) has discussed at considerable length and with much 
thonghttulncss the true significance of the phenomena exhibited by 
tile axolotl, and lias concluded that its ancestors jiassed thiougli the 
normal life-history of .imbhjslotna^ the climate of the Mexican 
tableland having been at <uic time moist enougli to permit of the 
existence* oi a tenestnal Salamandroid ; that the eliniate bus now 
became so dry and unfavoiuable to vegetation that no amphibian 
can live ill it exceed in W'litcr ; and thot Amh 1 ifstoina\\ 0 i.H become 
adapted to tbosc comlitiona >»y (‘easing to pass tb rough its 
metamorphosis, and hr(*ediug entirely iii Ok* hianchiato condition. 
Thus the metamorphosis which takes place occasionally ill captivity 
IS a ease of what has been called sin<*o Daiwin’s ejioch atavism ; its 
peculiarity consists in the laot that the evolution of the animal has 
insulted in the airest of development at a larval stage, and the 
occasional leveision is the eoutiii nation of tlio development to the 
higher condition of the ancestor Atavism is the occasional 
lesemhlaiK'e of one individual to some remote ancestors instead of 
to its imiiKsiiate paiciits. AiioUiei ]iossild(? way of explaining the 
axolotl IS to suppose that it has remaimsl in the perennihruncliidle 
condition w'liile other members of tlio same species clscw'liere liave 
dcvtdojied into tlie salainandroid condition. This exjilanatioii 
caiinol 1x5 the true one. It w'ould necessitate the belief that, a 
metamorphosis lasting a few days or weeks, and induced often by 
tlio giMdnal lemoval of the animal from water into air, could 
produce the same specific (‘haiacters as a giaduul development 
wliicli has o( cupi<*d a great luinihcr of geiuTations. The axolotl is 
an cxamjile of one of the most cuiious and interesting modes by 
which animiils may he adaplml to their conditions, and two species 
formed out of one. At ])rcs(*nt the disnjipearanco of tho meta- 
morphosis liom the. life-history of the axolotl has taken ydace .so 
recently that not even specific difleniiiccs exist, according to some 
observers, lH*t\\een tho metanior])lio.sed axolotl and tho natural 
Amblifstoma ttfjnnum. At some future tunc sliglit dilleiciic'^'S aic 
almost sure to occur, and llieii there will be two species or the 
tendency to metamorphosis in the ax(doll xvill ho lost. In tin* 
latter case some slight diirei(*iices wull probably he developed 
between the axolotl and tlic branchiate larva of A. hijritiuM in 
other parts of Ameiica ; and then the axolotl and A. tigrinnm will 
ho two sjieeie.s. Finally, it may lie pointed out that it is po-ssihltj 
that tho axolotl could have reached its ])r(*sent locality and 
eondilions without any change in the climate of Mexico. The 
lakes in the and diatruit might somehow oi casionally lie visited by 
brooding A. tignnnvit and of tho larva* so produced in them sonic 
might become sexually niaturo before inotamoi [diosing, and so give 
rise to the pri*s(*nt axolotls. 

There is some reason to helicvi*, according lo the American 
zoologist l*rof. (’ojie, lli.it the pcrennihrancliiati* Mniobravthus 
lalnrali.% Tschudi, of the Mississipju, w'hich w hen full giowii is over 
a foot 111 length, and has four branchial a]u*itures, stands in the i 
Sfimc relation to the genus lintrachobrjts, Bonap , as Sircdon to 
Ambli/stonia. 

htterature -<1) A. TUimerll, Complies lirnJuf, vol lx , p 7(;.5; (2? A 

Dumeril, iVow Arch JUus.^ li, 18C6;®(3)A. Duindiil, CV>mp<6‘i /letuius, vol. IxL 


p.7Jfi; (4) M. Blanchard, ibid., vol. Ixxxil., 1870, p.710; (5) A. Wclwraann, 
ZeUfchr./. mn. /ool .jxx. p. ‘iOT; (6) M, von Cliamln, xxvll p 022; 

A* *^*“*®”*f®*’* —tiatrachia gratiimtia, &t.. IHS2; (8> Do 

tillppi, Archtrto per la Aootogxa, 18(J1 ; (9) De Smwauio, Yerhandl. d. Schweu 
nalurf^Kch. (JctrlUch, Atrouerff/n, lSt,8; (10) K D. Cope, '*M(*tanioiplioBi(<i of 
Ax()l(Al, Atnrr. Journal 1K7I; (11> (> c Maisli .l//icr. yotfr , 12J, x'vl. p «64; 
(12) TffOJtmeicr, t*ror. Xool Soc , lh70 I* j 

SIllEN. ^iren lacn'liiva^ Lin. (.S//.sY. .Va/., i., Addenda), 
is an animal belonging to the class Amdiiiiita It 

forms tho type of tho family Sunwlie, called by I'rof. 
Huxley Trachystonmta^ among tho group iWentiihran- 
chiata. The body is elongate and cel like, only the 
anterior liinks being present , tlie posterior arc entirely 
wanting. Tlie anterior limbs are short and feeble, and 
each is furnished willi four digits pointed at the ends. 
The head is small ; tlio snout is short and broad, and the 
nostrils are placed at its extreme end. The tongue is fice 
anteriorly. The jaw's are destitute of t(‘eth and co\eied 
with a horny sheath like a beak. Then*, art* minu*r(m8 
teeth on the vomer, arranged in two large ])atehe-. con- 
verging ariteriorl 5 \ The eyes are very small. On each 
side of the neck are three branched external gills attached 
to the first, second, and third branchial arches ; and below 
the gills arc throe reduced branchial apertures. Tlie tail 
is shorter than the body, much compressed, and provided 
with a median membranous fin ; the tail terminates in a 
point. The skin is smooth, and black in colour, some 
times sprinkled with wTiite dots. Siren grows to a large 
size, some specimens measuring 3 feet in length ; tlie 
largest exami>Ie in the British Museum is G70 mm. or 
about 2 feet 3 inclics. The animal inhabits the stagnant 
waters of marshes in South (Carolina and Texas. 


The only other member of the family Snrnuhr, is 
Pseud ohrattchm striatus (dray, J>rd Mas. ( %(f.— Patrae/na, 
1st ed.). This animal resembles ASinii in most res])ccts, 
but has only a single branchial ajierture on each side, and 
only three digits to tlie anterior limb. Its colour is daik- 
brown with a broad yellow hand on eacli siile and a 
narrower one inferioiiy. It occuis in deorgia, but seems 
to bo very rare ; there are tw'o specimens in tho J^aris 
Museo, none in the British Museum. 

Figuics of S/^r/t Jaeertina arc to b(* loiiiul in the following 
works: — Cux'icr in Ib'niholdf.s Ohs. ZooL, i ]>!. 11 ; Daiidiii, 
JO'jddcs, \\\\ j)l. 49; Holhr , K Amer. J/erj) , \i\. JU. Pseudo 
branchns struifus i.s liguii'il in Dunusil and Bihioii, Pr}nlologte 
G^aerale, pi. 90; llolhi., loe. (//,jd. I»0; Lc( ontc, Ann. Lyc. 
iV. Y.f 18*24, pi. 4 (under iiaiiie Ain'u sttnrtif). 


SIREN, or Syren. See Acoasnc’s, vol i. p. lOH. 

SIRENS, fabulous creatures of dreek mytliolog}, that, 
like the. Loreley of dennan legend, luied inaiiners to 
destruction by their sweet song. In the Odi/sst t/ dl}s.ses 
sails pa.st their island; but, warned by (.’ircc, hii laid stopped 
the ears of his crew willi w'ax and caused liimseli to be 
bound to the mast. In ITomer they an*, two in number, 
but in later writers tlu*y are genenilly time, and are 
located on tlie. coast of Italy, near Sorrento and (\'ipn, or 
on the Straits of jMe.ssina. ^J’he tomb of one of tliem, 
J’arthenopc by name, was shown at JS’aph*s in Stiabo’*- 
time. A sanctuary of the Sirens stood on n headland 
near Sorrento. According to Ixratosthenes tlie Siiens 
were a three-headed rock se[)arating the Bay of Na(d(‘s 
from the dulf of Salerno ; but Strabo says they wen* three 
rocky islands on tin; soutliein side of the cape. Tin; cape 
itself (now (?a[)e (kimpanella) wais sometimes calico the 
(^ape of the Sirens. \Vlu‘n tin; Argonauts drew' near the 
isle of the Sirens, Orpheus struck up and drowned iheir 
song. According to Jh'giniis tlie Sin ns xveio daughters 
of tho river Aehelous and the muse Melpomene, and 
because thej'^ had not rescued IToserpim; fiom Bluto they 
were turned by (^eres into w'lngcd eie'ilures, who w'cre to 
live only so long as no one jias^ed by them as tliey sang. 
So, when Ulysses had eluded lliern, they Hung Ihem.selves 
into the sea. According to anotin*! story, they were 
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instigated by Hera to vie with the Muses in singing ; the 
M uses wore victorious, and plucked the feathers from the 
Sirens and made crowns for themselves out of them. In 
art they are usually represented with the bodies of women 
and the legs of birds, with or without w’ings. More 
rarely they appear as birds with only the heads of women. 
They seem to have had a funereal significance, and were 
often represented on tombs. For representations of them 
see J. K. Harrison, Myths of the Odyssey. 

SllllClUS, pope from December 384 till November 
308, was the successor of Damasus and was himself suc- 
ceeded by Anastasias 1. See Popedom, voI. xix. p. 491. 

SIRMOR^ one of the sub-Himalayan or Simla hill states 
under the government of the T^unjab, lying between 
30^ 24' and 3r N.lat. and between IV f/ and 77” 50' E. 
long. Its area is 1096 square miles, and it is bounded 
on the N. by the hill states of Ralsan and Jubal, on 
the E. by the British district of Dchra Dun, from which 
it is separated by the rivers Tons and Jumna, on the 
S.W. by Ambala district, and on the N.W. by the states 
of Patitila and KeunthdI. ICxctqit a very small tract 
about Nahan, the chief town and residence of the raja, 
on the south-western extremity, where a few streams rise 
and flow sou th-w’ost ward to the Saras watf and Ohaggar 
rivers, the whole of Sirimir lies in the basin of the Jumna, 
which receives from this tract the Oiri and its feeders tbo 
JaliU and the Palur. The 'Pons, the great western arm of 
the stream called lower down the Jumna, flow\s along the 
eastern boundary of Sirmiir, and on the right side receives 
from it the two small streams Minus and Nairai. The 
surface generally declines in elevation from north to south; 
the chief elevations on the northern frontier (Chor peak 
and station) are about 12,000 feet above the sea. The 
valley of the Khiarda Diin, which forms the southern part 
of the state, is bounded on the S, by tlie Siwalik range, 
the hills of which are of recent formation and abound in 
fossil remains of large vertebrate animals. Though the 
rocks of Sirmiir consist of formations usually metalliferous, 
the yield of mineral wealth is at present but small The 
forests are very dense, so much so that the sportsman 
finds difficulty in making his wav through them in search 
of wild elephants, tigers, leopards, bears, and hymnas, 
with wliich they abound. The climate of Sirmiir varies 
with the elevation ; the northern extremity has very little 
rain ; but large and excellent crops are everywhere to be 
obtained by irrigation. 

Tlio population in 1881 was 112,371 (males 63,305, females 49,066), 
the great majority being H iiidus I’he only town of any imjiortanee 
is Kalian, with a population of 5253. The principal products of 
the state are opium, tobacco, and cereals, and its gross revenue is 
estimated at £21,000. Sirmiir, wliieh means “a crowned head,*’ 
was the place of residence oi the r.ijus ^^I^o ruled over the state 
before the present tlynasty entered the country. *J')ie reigning raja 
(Shainsher Prak.lsh, K.r.fl.I.) holds his possessio^is by a grant 
made on the expulsion of the (liirkiias by tlio Hnlish in 1815. 

SIROHI, or Skkrokk, a native state in the RAjputAna 
agency under the Government of India, with an area of 
3020 square miles, lying between 24” 20' and 25” 20' N. 
lat. and between 72” 10' and 73” 10' E. long., and bounded 
on the W. and N. by MArwAr or Jodlipur, on tlio K. by 
MowAr or UdAipur, on the S. by PAlanpur and tlio Mahi 
KAntha states of Edar and DAnta. The country is much 
broken up by hills and rocky ranges ; tlio Aravalli range 
divides it into two portions, running from north-east to 
south-west. The south and south-east part of the terri- 
tory is very mountainous and rugged, containing the lofty 
Mount Abu, an isolated mass of granite rock, culminating 
in a cluster of hills, enclosing several valleys surrounded 
by rocky ridges, like great hollows. The highest peak 
rises to 5653 feet above sea-level, and is one of the great 
trigonometrical stations. On both sides of the Aravallis 
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the country is intersected with numerous water channels, ^ 
which run with considerable force and volume during the 
height of the rainy season, but are dry for the greater 
Ijart of the year. The only river of any importance is the 
Western BanAs. A large portion of the state is covered 
with dense jungle, in which wild animals, including the 
tiger, bear, and leopard, abound. Many splendid ruins 
bear witness to the former prosperity and civilization of 
the state. The climate is on the whole dry ; in the south 
and east there is usually a fair amount of rain. On Abu 
the average annual rainfall is about 64 inches, whereas in 
Erinpura, less than 50 miles to the north, the average fall 
is only between 1 2 and 13 inches. The Western RAjputAna 
Railway runs through the length of the state, passing just 
east of Mount Abu. 

In 1881 thu )>o)>ulaiion iiumbored 142,903 (maloa 76,132, females 
66,771), of whom 123,633 were Hindus, 2935 W'oie Moliariimedans, 
and 16,137 wore Jainy The town of Sirolii, the capital of the 
state, is situated at the western base of the range of bills north of 
Mount Abu, and its population (1881) numbered 5699. Wheat 
and barley arc the staple crops ; pulses and cotton aio also grown. 
The present ruling family of Siioiii are Deora Rajputs, a braneh of 
the great riiauluin clan, and are 8ai<l to be immediately de8(’endcd 
from Deo Raj, a descendant of Pirtlivi Raj, the Cliauhilii king of 
Delhi. During the early years of the present eciitury Sirohi suf- 
fered much from wars with Jodh])ur and the wild Mina hill tribes. 
The protection of the British was sought in 1817; tlio pretensions 
of Joflhpur to suzerainty over Sirolii were disallowed, and in 1823 
a treaty was concluded with the British Government. For services 
rendered during the mutiny of 1857 the reigning “rao” received a 
romissioii of half his tribute. 

SIRHA, a British district in the lieutenant-governorship 
of the Punjab, lying between 29“ 13' and 30“ 40' N. lat. 
and between 73” 57' and 75” 23' E. long. It has an area 
of 3008 square miles, and is bounded on the N. by Firoz- 
pur district and the native state of PatiAla, on the W. by 
the river Sutlej, on the S.W. by the native states of 
BahAwalpur and Bikaner, and on the E. by Hissar 
district. Lying os it does between the barren deserts of 
Bikaner and the comparatively fertile though sandy plains 
of the Cis-Sutlej states, Sirsa district in soil as well as 
position forms an intermediate link between the two. It 
forms for the most part a bare and treeless plateau 
stretching from the valley of the little river Gliaggar on 
the east to the main stream of the Sutlej on its western 
border. In the immediate neighbourhood of the Sutlej, 
however, is a fertile alluvial tract (ktiditar), intersected by 
numerous branches of the river, and flooded by their 
outflow during the rainy season. Eastward of the khAdar 
lies the sandy central tableland, which is chiefly employed 
for purposes of pasturage. East of tills plateau is the 
valley of the Ghaggar, a formidable torrent in the rainy 
months, but so entirely (lependcnt on the rainfall of the 
lower Himalayas that it is usually dry from October to 
July. The Ghaggar expands into three jhils or marshy 
lakes, the largest of which is 5 miles in length by 2 in 
breadth, South of the Ghaggar spreads a sandy tract 
beyond the reach of its fertilizing influence, and of small 
agricultural value. Formerly the district was covered by 
an excellent grazing grass, known as dhdmany but with 
the increase of cultivation it is fast disappearing. The 
climate of Sfrsa is extremely dry, the average annual rain- 
fall reaching only 15 inches. The Rewari-Ferozopore 
Railway ])asses through the district from south to north. 

The populatiun of the district, occoiding to the census of 1881, was 
253,275 (males 138,691, females 114,584), of whom 130,582 were 
Hindus, 93,289 Mohammedans, and 28,303 Sikhs. The only town 
with a iwpulation exceeding 10,000 is Sirsa, the adniiiiistmtivc 
lieadquarters of the district, with 12,292 inhahitanis. Tlic 
modern town of Sirsa was founded in 1 837, and the ruins of old 
Sirsa lie near its south-west corner. It is a considerable entrepot 
for tile trade of the wheat-growing countries to the north and 
east M'ith Bikaner and MArwar. At the opening of the pieseiit 
cefftuiy nearly tho whole of Sirsa district was a barren almost 
uncultivated waste. Gradually, ho^rever, with more iicaceful times 
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cultivation has affain extended. Of the total area 1353 square miles 
are now cultivated and 1548 square miles are cultivable. The staple 
product is bujra, which in 1882-83 occupied 546,905 acres ; the other 
• principal crops are joar, barley, and wheat. The district has little 
trade except in agricultural produce, which goes chiefly to Bikaner ; 
and the only manufacture of any importance is that of an 
iiiipiive carbonate of soda, used in washing and dyeing cloth. Sirsa 
was oflicially included in the t«*rritory conquered from the Mahruttas 
in 1803, when it was almost entirely uninhabited. It required re- 
conquering from the Bhattis in 1818 ; but it did not come under 
British administration until 1837. During the mutiny of 1857 
Sirsa was for a time wholly lost to British rule. On the restoration 
of order the district was administered by Punjab oflicials, and in 
the following year, with iho remainder oV the Delhi territory, it 
was formally annexed to that province, 

SISKIN (Dan. Sidsken; Germ. Zeisiff and Zeisint/), 
long known in England as a cage-bird, since, in 1544, 
Turner mentioned it in that character under this name,^ 
and said that he bad only once met with it at large — the 
Fringilla spinus of Linna3Us, and Cardueiis or Chrymmi- 
tru spintLs of modern writers. In some of its structural 
characters it is most nearly allied to the Goldfinch (vol. 
X. p. 758), and both are often placed in the same genus 
by systematists ; but in its style of coloration, and still 
more in its habits, it resembles the lledpolls (</. Linnet, 
vol. xiv. p. G75), though without their slender figure, 
being indeed rather short and stout of build. Yet it 
hardly yields to them in activity or in the grace of its 
actions, as it seeks its food from the catkins of the alder 
or birch, regardless of the attitude it assumes while so 
doing. Of an olive-green above, deeply tinted in some 
parts with black and in others lightened by yellow, and 
beneath of a yellowish-white again marked with black, 
the male of this species has at least a becoming if not a 
brilliant garb, and possesses a song that is not unmelodioiLs, 
though the resemblance of some of its notes to the run- 
ning-down of a piece of clockwork is more remarkable 
than pleasing. The lieu is still more soberly attired ; but 
it is perhaps the Siskin’s disposition to familiarity that 
makes it so favourite a captive, and, though as a cage-bird 
it is not ordinarily long-lived, it readily adapts itself to 
the loss of liberty. Moreover, if anything like the need- 
ful accommodation be afforded, it will build a nest and 
therein lay its eggs, but it rarely succeeds in bringing up 
its young in confinement. As a w ild bird it breeds con- 
stantly, though locally, throughout the greater part of 
Scotland, and has frequently done so in England, but 
more rarely in Ireland. The greater portion, however, of 
the numerous bands which visit the British Islands in 
autumn and winter doubtless come from the Continent — 
perhaps even from far to the eastward, since its range 
stretches across Asia to Japan, iii which country it is as 
favourite a cage-bird as witli us. The nest of the Siskin 
is very like that of the Goldfinch, but seldom so neatly 
built ; the eggs, except in their smaller size, much 
lesemblo those of the (4keknfinch (vol. xi. p. 165). 

A larger and more brightly coloured species, C, spiiioid .v, 
inhabits the Himalayas, but the Siskin has many other lelutives 
b(5l<inging to the New World, and in them serious modifications of 
strurture, especially in the form of the bill, occur. Some of these 
relatives lead almost insensibly to the Greenfinch {ut supra) and 
its allies, others to the Gouifinch {ut supra), the Redpolls, and so 
on. Tluhs the Siskin perhaps may bo regarded as one of the less 
modified doscoudant.s of a stock \rhenco such forms as those just 
mentioned have s[>rung Its striated plumage also favours this 
view, as an evulenee of permanent immaturity or generalization of 
fonn, since striped feathers are so often tlie earliest clothing of many 
of tlie.se birds, w’hich only ge.t rid of them at their first moult. 
On this theory the Yellowbird or North- American “Goldfinch,” 
€. triMis, would seem, with its immediate allies, to rank among 
the highest forms of the group, and the Pine-Gold tiiieli, C. jnnus, 
of the same country, to bo one of the lowest, — the cock of the 
former being generally of a bright jonquil hue, with black crown, 
tail , and wings — the last conspicuously barred with white, while 

^ It is also culled by bird-fanciers “ Ahadavine” or “ Aberdevine ” — 
names of which the etymology is wholly unknown. 
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neither hens nor young exhibit, any striations. On the other hand, 
neither sex of the latter at any age puls off its striped garl>— the 
mark, it may he pretty sately asseiteil, of an infeiior shigo of 
development. The remaiiiing speties of the groiij), mostly South- 
Amoricaii, do not seem here to need jiuilieiilar notice. (A. N.) 

SISMONDI, Jean (''haiii.es Leonaud de (1773- 
1842), whose real uame was Stmonde, was born at 
Geneva on May 9, 1773. His father and all his unccstorB 
seem to have borne the name Simondc, at least from the 
time when they mi^ated from Dauiihine to Hwitzerland 
at the revocation of the edict of Nantes. It w'as not till 
after Sismondi had bijcorne an author that, observing the 
identity of his family arm.s with those of the once nourish- 
ing Italian house of the Sismondi, and iinding that some 
members of that lK)U.se had migrated to France, he assumed 
the connexion without furtlier jiroof and called himself 
De Sismondi. The Simonde.s, however, were them.selvc8 
citizens of Geneva of the upper class, and [lossessed both 
rank and propf‘.rty, though the father was also a village 
pastor. The future historian was w^ell educatiid, but his 
family wished him to do\ ote him.sclf to ccanmerco rather 
than literature, and he became a banker’s clerk at Lyons. 
Then the Revolution broke out, and as it affected Geneva 
the Siinonde family took refuge in Phigland, w'here they 
stayed for eighteen months. Disliking, it is said, the 
climate, they returned to Geneva, but found tlio state of 
affairs still unfavourable ; there is even a legend tliat the 
head of the family was reduced to sell milk himself in the 
town. The greater part of the family property was sold, 
and with the proceeds they emigrated to Italy, bought a 
small farm at Pcscia near Lucca, and set to w^ork to cul- 
tivate it themselves. Sismondi worked hard here, both 
with his hands and his mind, and liis experiences gave him 
the material of his first book, Tabfniu de C Agriculture 
Toscane, which, after returning to Geneva, he published 
there in 1801. Tw^o years later he published his Incite 
de la Itichesse Coimncrnfdc, his first w'ork on the subject 
of political economy, wliich, w'ith some differences of view, 
continued to intere^st him to the end of his life (for his 
position and work in this respect the reader is referred to 
the article Political Economy, vol. xix. p. 383). Mean- 
while he began his great History of the JiaVom Republics, 
and was introduced to Madame de Stael. With her he 
became very intimate, and after being regularly enrolled 
in the society of Coppet ho was invited or commanded 
(for Madame de StaePs invitations had something of 
command) to form one of the suite with which the future 
(^orinne made the journey into Italy, resulting in Curinne 
itself during the years 1804- 5. Sismondi was not 
altogether at his ease here, and ho particularly disliked 
Schlegel, who w^as also of the company. Jiut during this 
journey he made the acquaintance of the countess of 
Albany, Loui.sa of Stolberg, widow of (Iiailes Edward, 
and all her life long gifted with a singular faculty of 
attracting the affection (Platonic and other) of men of 
letters. She w^as now an old woman, and Sismondi’s 
relations with her were of tlic. strictly friendly clhiracter, 
but they wxre close and lasted long, and tlicy jirodiiced 
much valualilo and interesting correspondence. In 1^07 
appeared the first volumes of the above mentioned book 
on the Italian reimblics, winch (though his essay in 
political economy had brought him some reputation and 
the offer of a Russian profes.sorslnp) first made Sismondi 
prominent aniong European men of letters. Tin* com- 
pletion of this book, which extended to sixteen volumes, 
occupied him, though by no means entirely, for the next 
eleven years. He lived at first at Geneva, and ilelivered 
there some intore.sting lectures on the literature of the 
south of Europe, which were continued from time to time 
and finally published ; and ho held an oflieial post, —that 
of secretary of the chamber of commerce for the then 
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department of the Leman. In 1813 he visited Paris for 
the first time and abode there for some years, mixing 
much in literary society. Although a Liberal and in liis 
earlier days almost an Anglomaniac, he did not welcome 
the fall of the empire. Luring the Hundred Days lie 
defended Napoleon^s constitutional schemes or promises, 
and had an interview with the emperor hirnsidf which is 
one ol the chief events of a not very eventful life. After 
the Hcstoration he left Paris. On coin[deting his great book 
on the Italian rejmblics he undertook a still gi eater, the 
JiLstolre (if a Fnm^'ainy which ho planncul on a vast sc*ale, 
and of which during the remaining tw'crity-tliree years of 
his life he published twenty-nine volumes. His untiring 
industry enabled him to compile many c»ther books, but 
it is on these tw'o that Ins fame cliitifly rc^ts. The earlier 
displays his qualities in the most favounibh* light, and has 
been least injuriously affected by .subseqiit'iit writings and 
investigations. 'Fhe <i(.s Fran^'aiHy as a careful 

and accurate sketch on the great scale, lias been entindy 
siqierseded by that of M. llcnn Marlin, while it is not to 
be mentioned, as a work of liislorical or literary genius, in 
the same category wilh that of .Micliidct. Saintc-Beuve 
Las with benevolent sarcasm suriiamed the aiitlior “the 
liollin of Freneli llistoiy,” and the praise and the blame 
implied in the com[>arison are both pi'rfoctly well deserved. 
In A[>ril 1HI‘) Sismondi married an English lady, Miss 
Allen, whose sister was the uito of Sir James Mackintosh, 
and the marriage ap])ears to lia\e been a very }ia]>py one. 
His later year.s were chiefly spt^nt at (hmeva, in the politics 
of which city lie fot»k a great, flnuigh us time and changes 
went on a iiiom' and more chagrined, interest. Indeed, in 
his later days Ju* became a kind of r<^a<*tionary. He died 
at (leneva on .fiine ‘Jh, IS 12. Ilesides the w^orks above 
mentioned lie liad executed many others, Ids custom for 
a long period of years being never to work loss than eight 
hours a day. I’he (‘hief of tlujscj are Nfutveftttjt' 

(1^ licrmomii' PolitHpie flSH)), an historical novel entitled 
Julia Severn on /'Ait (1?^22), lllalnire de la Jif^uaisitnnf'e 
de la Libcrtc en ftnlie (1832), //(.sfoire de la Chute de 
VEm.pl re, Itimnlu (1835), Precis de Vlhstoirc des Frnu^aisy 
an abridgment of his own ])Ook (18311), with several 
others, chietiy political pamphlets. 

SiMTiioiuii’vS litcinry I’hai.utci lias lifrn IihiOmI at in the above 
remarks on his Kiciieh hisOny Jh* was (■\( crdiiigly laborious, for 
the most pait (tlioiigh not entirely) iicc lioni piV)U(lire, and novel 
violent even when he was inepnln ed. I le had (w ith much “ sensi- 
bility ") jdenty of eominon .sense, though not peih.ijis any extia- 
ordiuary amount of ai uteiirssiu estimating things uiieominoii, and 
ho was a little di'iieieiit in histoneal giasp and in the power of 
taking large views of eomjilieateil .sei ie> of events. His st} lo eoriV' 
Bjionded to liis thought, ami (putting aside I’eitam soleei.sins whieh 
hroncli crilies usually alfeet to di.seover in Swi.ss wiiteis) laeks 
point, pietute.squem\s.s, ami vigour. 01 his moial character no one 
has ever spoken eveepf m teiinsol ]>raisf, ami it apjasirs (which is not 
iiivaiiably tlie caw*) to liave been as attmctive as it was estimable. 
His chief we.ak ness .seems to liave been a temleioy, fieqnenlly obsei v 
able in WTiters of vciy gieat imliistiy, to lanh Ins own ]no(liietions 
somewdiat too inueh on a h ^el with tlmse. ofwiiters wlio,if less imlus- 
trious, w'ere inliuitely moic gifted. Thus he has somew'heie naively 
olworved that “ he should not object to signing” a cci lam propoi tioii 
of a eertain book of Ch.iteaubn«imrs IJiit tins overvaluation of .self 
a[>peais to have been merely umj, and not in the least aiiogaiit. 

Slsniondi’sjournnls niul hwooiTespondencp witli CImnnitu:, with tie' countess of 
Albany, niul others have heen published <hiett> hy Mill MouKolflei (I’nns, 18«y) 
atid M. de Saint Uend Taillundier. The hittei uoik .sei vea ns tin* chief text of two 
iidiniiuhle/^fontM of Sainle-lieuve (Septcinhei IstJJ), lepuhllshed in the Aouvcaiur 
Lutuits^ vol. VL 

SISTAX, or Seistan (Sejistan), the ancient Saeastnne 
{Qahasihduay “land of the Saca‘”) and the Nimraz or 
“ meridiem of the Vendidad, is situated generally between 
30" 0' and 31 " 35' N. lat. and 01" O' and (including Uudb/u) 
62" 40' E. long. Its extreme length is about 100 and its 
breadth varies from 70 to over 100 miles, --but the exact 
limits are vague, and the modern signification of the name 
practically coiiqirehends the peninsula formed by the lower 
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Helmand and its embouchure on the one side and the 
“ HAmiin ” or “ lake ” on the other. When British arbitra- 
tion w’as brought to bear upon the disputed claims of Persia 
over this country in 1872, it was found necessary to sup- 
pose two territories — one compact and concentrated, which: 
was called “Sistin Proper,^’ the other detached and irre- 
gular, called “ Outer SistAn.” Of each of these a brief 
description will be given. 

1. SistAn Proper is bounded on the north by the 
“NAizAr,” or reed-bed which fringes the “II Am An” or 
expanse : west by the HAmun itself, of which the hill 
called “Kuh-i-KhwAjah ” marks the central point; south 
by a line shutting in Sikuha and all villages and lands 
watered by the main SistAn Canal ; and east by the old 
bed of the Helmand, from a mile above the dam at Kohak 
to the mouth. Kalah-i-nau and ilindan are among the 
more northerly inliabited villages. The Kuh-i-KhwAjah is 
a sufficient indication of the western side. Bi'irj-i-‘Alam 
Khan should be included within the southern boundary as 
well as Sikuha. KhwAjah Ahmad and JahAnabAd, villages 
on the left bank, or west of the true bed of the Helmand, 
denote the eastern line. The whole area is estimated at 
917 s<][uare miles. The fix(*d population may be roughly 
.stated at 35,000, * some 20,000 SistAnis and 15,000 
.settlers, — the greater part of whom are Parsiwans, or 
rather, perhaps, a Persian-sjieaking [leople. To the above 

numbers may be added 10,000 
I Bulucli nomads. Taking the 
! aggregate at 45,000, and look- 
ing at the extent of country 
comprehended, Me find nearly 
48 persons to the square mile. 
These figures are eight times in 
excess of the [iroportional result 
found for the mIioIc of l*crsia. 
Tt should bo explained that the 
designation SistAn l*roj>er is 
not arbitrarily given. 
The territory com- 
prehended in it IS 
spoken of as Hist An 
by the dwellers on 
the right bank of the 
Helmand, in contradistinction to their owm lands. At the 
same time it could only be but a fractional part -as indeed 
the whole country under consideration could only be— of 
the SistAn of l^ersian history. 

SistAn Proper is an extensive tract ol sand and clay 
alluvium, generally Hat, but irregular in detail. Tt has 
heaps, but no hills ; bushes, but no trees, unless indeed 
three or four tamarisks of aspiring height deserve the 
name; many old ruins and vestiges of comparative civi- 
lization, but few monuments or relics of antiquity. It is 
well 'w'atered by rivers and canals, and its soil is of proved 
fertility. Wheat or barley is perhaps the staple cultiva- 
tion ; but pease, beans, oil-secds, and cotton are also 
grown. Among fruits, grapes and mulberries are rare, 
but melons and water-melons, especially tlic latter, are 
abundant Grazing and fodder are not wanting, and 
be.sides the reeds peculiar to SistAn there are two grasses 
which merit notice, — that called Ijannu, with which the bed 
of the HAmiin abounds on the south, and the taller and 
less salt ki7'tn on the liiglier ground. 

2. Outer SistAn, the country on the right bank of the 
Helmand, and east of its embouchure in the HAmAu, 
extends more than 100 miles in length, or from a jioint 
between the Charboli and Khuspas rivers north to Itud- 
bAr south. In breadth the district of ChakhansAr, measur- 
iAg from the old bed of the^ Helmand, inclusive of Nad 
All, to Kadah, may be estimated at some 30 miles. It 
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produces wheat and harley, melons, and perhaps a few 
vegetables and oil seeds. Beyond the Chakhansdr limits, 
southward or up to the Hclmand, there is probably no 
• cultivation save that obtained on the river bank, and 
ordinarily illustrated by patches of wheat and barley with 
melon beds. On the o})posite side of the river, in addition 
to the cultivated portions of the bank, therci is a large 
tract extending from above south of) Kohak, or tlie 
8istAn dam (Ix'md), to the gravelly soil below the mountain 
ranges w’hicli separate 8isUii from Baluchistan and 
>Jarmashir. The distance from north to south of this 
plain may be compid'.d at 40 miles, and from east to west 
at SO or 90 miles. Lands north of the Nfiizdr not belong- 
ing to the Afghan district of Jrash »luwain may also be 
included in Outer SistAn ; but it is unnecessary to make 
any distinction of the kind for the tract marked “ HAmiin ** 
on the west, where it merges into the Persian frontier. 
Hellew' states there are 1200 houses in Chakhansur. This 
can hardly apply to the fort in which the .sardar lives, 
and the comparatively few houses outside, bearing that 
name, and noticed by Major Lovett on his visit in 1872. 
Xor did there then appear to be any other centres of 
population in the district, excepting peihajis Kadah on 
the eastern limit. The inhabitants are SistAnis or Parsi- 
waiis, Baluch nomads, and Afghans. Between the Kohak 
hand and BudbAr they are mainly Baluch. Mo.st of the 
less nomad tribesmen are SanjurAni and Toki, the sardars 
jealously cluiiniiig the former a])pcllation. 

The most remarkiibk* geogiaphical featiiieof Sistan g(‘iK‘iaIly, iti 
Ihi* modern aeceptatiou of the teiiu, is tlie Haniiin, or expanse, 
whieli stretches iar and wide on tin* noitli, west, and soutli, hut 
is for a great part of the year diy oi a meie swamp. In the caily 
spring, at whieh ])eriod the present writtr was in the locality, the 
i.\'istenee of a lake could only he eerlilied hy pools oi hollows of 
water foinied at the mouths of the piimupal feeders, suthasthe 
Khash Rud on the mnth east, the Ferah Rud on the noith-w’est, 
and the Jlelmand, where ils old bed teiininates at no gieat 
<list<inee fiom the Klia^h Jtud. bellew <leseiihes the aspect of that 
portion of Sistan limited to the actual basin oi the Itelmaiid as 
mdicatiiig the toimei e.xistence of a lake wdiich covei<Ml willi its 
w’aters a eonsideialih* aiea On the north this tract has been 
raised to a higher level than the reniaiiider hy llie deposit at the 
mouths ol livers ot the solid maltei biought down It is still, 
iiowever, fioin 200 to .500 leet below tbe level of the desert clills 
that bound it, ami wliicb at some lonnei p«Tio<l lonned the slioies 
of the lake ; and it is fiom .50 oi 60 to 200 feet above the Ji*vel ol 
the beds ol the iiveis now’ lowing into the existing Jlaim'm. Tlie 
tract thus raised hy depositions in Oic bed of the formei lake, 
writes the same authority, is now the inhahited district ol Sist.iii, 
and contains the Uamun, a gieat scdge giown swaiii]), the last 
relic of the lake itself. 'I'o the south ot the. Ji.amiiii and inhabited 
tiaet of Sistuii is tin* Zaiah hollow. It extemls lor about 100 
miles to the JSailiad Mountains Called hy the natives (ilod-i 
Zarah, or the liollow ot Zaiali, it is described as a wide ami 
eiieuhir depiessioii sloping gently up to the hoiimiing hills and 
<leseit elilfs. It lei’cives tin* druuiage of these in ils eeniral ami 
deejiest hollow, whieli, except in seasons ol drought, is more oi 
less maisby. It is eouiieeted along the westeiii border of the aiea 
with the existing llamuii hy the iSai-shila, a great drainagt* gull}' 
thnnigh whieh runs the siiperllunus flood of tbe llamnn. 

The watev-suppljr ol Sistan is about as uneertaiii us tliat of Sind, 
though the geiieial inehiiatioii to one bank, the left, is more 
marked iii the Hclmand than in the Indu-s. Therefoio the 
boumhuy lines given must be received wnth slight leseiv at loii. 
It IS easy to see tliat a good yeai of inundation extends tin' 
borders of tile so-called lake to within the Naizar ; and tlieie are 
well-delined beds of dry canals iniei*sei*ting the eouiitiy, wdiieh 
prove the existonee formerly of an extemsive watei -system no 
longer prevailing. The main canal of Sistan, eorifoumhul by .some 
wiiteis with the parent river, beais the wuteis of the lielmaml 
w’eslward into tin* lieart of the country. They ai<* di veiled by 
means of a huge hmul or dam, known indiiferently as the “ Amir s,'* 
the- “ Sistan,” or the “ Kohak ” baud. It i.s constriu’tcd of horizon- 
tally laid tamarisk hranch«‘s, eaith, and perpendicular stakes, and 
jirotected from damage hy a tort on tlm Jett and a tower on the 
right bank of the river. Although thi.s diversion of the stream 
may be an artificial development of a natural ehaiinel, ami 
undoubtedly dates from a period long jirior to re<*ent Per.s«u 
occupation, it ajipcars that thc^ater arrangements have been more 
maturely and better organized than tliosc carried on hy the Dre- 
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decessors of the amir of Kiiiaii. The towns of Deshtak, Chelling, 
Burj-i-'Alam Khan, Bahramuhad, Kirnrnak, and others of h‘.s.s 
note aie uelunlly on the hanks ol lliis mr..n (aiuil. Moieovei, it 
is flic iiidirtM-1 nie.ins ol siipjilyiug walei to almost every town and 
village in Sistan Jh’ojK'i, li'islnig as it doit, u ni'twoik ol minor 
canals, by wlmb .i s\steni ol ]tiofnst* iingation is put in foiee, 
which, with an imlustnoii', and .i eont«‘iited pi^pulation, should 
be pioduetive ol most extensive giain euliujitmn To consider 
the main canal as the nvei itsrll is a tbroiv wbieli a biief iiispec- 
lion ot the locality seems (pule to di^piove " On tbe one hand we 
have a eompaiativclv naiiow passage abrupUv tmning lo the- 
vvestwaid, on the olbei a broad ami well-dclined iivci-iied pro- 
longed 111 the old diicetion, into wlmb tbe waters would a1 all 
times How umestraincil but loi an aitilnial ••mbankmeiit What- 
ever arguments, liowevei, may bo used on this liead, the bug(*i bed 
is assumeii to be tin; oiiginal Jlelm.ind foi juniioses <»l tciiitorial 
limitation 

riovisionsin Sistan aie, as a inlc, suIIk lent, llnnigb .sheep and 
oxen aie Hoincwbat pool Ibead is clieaj) and goo<l, being ]uo 
cm able lo natives at less tlniii a liallpenny the pound A rs^r'tables 
are searei*, and rice is ehully obtained liom Ilei.it Tbe inundated 
lands abound with water-fowl Tai fudges and sand giouse are 
oe( asionally .S(>en Rivei ii.sh aie jili*ntiful enough, but (onliiicd to 
one species, the barbel. 

I’lie iiibabitiints of Sisl.in aie mainly (omposed of Kaiyaiiis, 
de.sc'endaiits of the ancient iiileis oi tbe land, Saibandis and 
Sliabiakis, tribes sujtj>oseil to have eonsistid oiiginally of 
immigrants from vvestein IVi.sni , and Baluebis ot the JS harm and 
iSaiijurani (Toki) elans. Bellevv .srpaiati-s the “Sist.lnis’', hut it 
is a (jui'siion whellur this term is not in a laig(‘ nieasnie ap])b(*d 
to fixc'd inhabitants ot the ( oiiiitn, wliatevei their descent and 
natioiulity. For instame, an idd Shahraki guide to the Sistan 
Mi.ssioii of 1872 peisisttjd in being a “Sistam’ , and, if his drdhii- 
tion be aeeejdcd, the outside element must be lonf lin'd to Baluebis 
and modern settlers only 

'I’he amn*nt Dtaiigi.iini (Zaiaya, Darahka, “lake 
land”) reL*«*iv(*d tbe name of “laud ol tin* Saea*” niter tins country 
was jiermanently oc(*upied by tin* “ Si'ylhiaii.s ” or Saesr, w’bo over- 
ran liaii 111 128 n.e. (s*'e J'riisiA, vol win pp. .591 sq ) It w.as 
iiK'liided in fin* S.i.s.inian cinjdie, and then iii the empiie of the 
caliphs. About 860 A.n., when it had umli igone many diangcs of 
government under lieutenanls of the Ikighdad caliphs, oi bold 
ad veiitui CIS acting on their own in * 011111 , Yakub b bait li made it 
the scat of his [lowei. In 901 it f»‘ll umb‘i tin* power of the 
S.i!ii.inids, and a century later into that ol the (Ih.i/navids. An 
invabion of tlagh.it. is and the iriiiption into its inln'i land*^ by 
Tiiniir aie salient points in the histoiy ol Sistan jirioi to the 
Safawid compievt (1.508) Umlci thus dynastv foi inoie than two 
eeiitiiries, or Uj» lo Sistan iemaim‘d nioic or less a IViMaii 

dcpendeiiev. At tin* lime i»t the Alghan invasion ot Mir Miihimhl 
(1722;, Mulik Muhammad Kaiyaiii was the n.-vidcnl lulci in Sistan, 
and l»v league with the invatier 01 otliei intngiu' lie secured foi 
hiiiisilf that puitniil.ir juineijailitv ami a gnat jiart ol Khnrasjin 
also He w’as slam by Nadu hull Khan, the geneial ol Shah 
Tahinu'.p, wln> afterwnid.s, as Nadu Shah, beeaiin* jio.sscssoi of 
Sistan as pait of his I’eisi in dominions Shortly aftei the ib-ath 
of Nadii (17.51) Sistan ])a.sM‘d, togethci with othei ]uovinee.s, into 
tin* hands of Aliinad Shah AlMlrili, the lust .sovtieign in a united 
Afghtinislan. On the deatli ol Ahmad Shah 111 177.t Hie country 
became a iecogjn/(*il bone t»l eonteiilion, not so rniifli between 
rei.sians .'iiid Afghans .is beUveeii Herat and Kamlaliai , but 
eventually tbeintiimil dissensions of Atgli.iiiislan gave I’ersni the 
desiied oppoi tniiity ; ami b\ a sleady eouist ol iiitngm* and 
eiieioaclimeiit .sin* managed to gel within hei gi.isp tin* b«*tler 
blinks on iln’ left bank ol tin* h»wei Jb’Imaiid ami something on 
Hie light hank hesnles. When the Ihitisli ai Ini lalor .ipjieai ed nn 
the .seem* in the hi'ginniiig of 1872, tiioiigli compelled io adinit 
the .shah’s posw*ssi()n of what Ikin been imUciI “Sisl.'in TiopM,’ lie 
Could Ml fairness insist on the evaenalioii ol Nad All, Kala lalli, 
and .all plaies oeeiipied on the light hink hy I'eisi.in tioojis, and 
iuitbermore be left to tin* Afghans boHi sides of the rivtr Ib'lmainl 
fioin tbe dam ol Kohak to iks elbow west df Riidbai Fm the 
jneeise boundaiy st'c I’l'-usi \, vol win j) 619. 

Sre Kifitent vol i , IJi’llcw s Jienni/ i>! Xtanv JA/sMi;;/, Jou't. •' li 

GiOft .S’oetiO/, vol xliii (IS7 !) (!••**) 

SISTOVA, a town of Buigniln, at the* ln'ml of a district 
of its own name (iU,89‘» inliabitanis in i'' situated 

on the riglit liaiik of the Lanube, about fO miles iibove. 
llustchuk, and lias ratlii'r a pieture.sqni* appearance on the 
slopes of the Kadbair and thii (’huka. On tlu* lattei Jiill 
there stood till the /iio of 1810 a inedia vaJ jorHes.s, and 
previous to the Iblli eentury it eontiiincd a 1 atin church 
of traditional celebrity. The Iow’ct town along tlie riwT 
consists of modern Jiou.ses, ino.stly elected since 18/0, and 
is the scene of busy commercial life, ('.specially during the 
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grain-export season. The principal church, completed in 
1867, is a large and costly building with an imposing 
dome. Sistova was one of the first of the Bulgarian 
towns to introduce the national language into its schools 
(1833), some of which are now well-endowed and ‘flourish- 
ing. More than half the inhabitants, who numbered 
11,560 in 1881, are Bulgarians, the rest being Turks, 
Walachians, and (lipsies. 

Sistova H i<lp,iitnie(l with the old Kornaii colony Aom- mentioued 
by l^toloniy and others. The exact site a]>i)ears to have been 
Sttiklcn, a cluster of vineyards with remains of ancient buildings to 
the west of the present town, whieli has giadually moved (^stward 
since the Itith century, when it was reduced by the Turkish wars 
to a mis(‘i‘ahle villaco. It was at Sistova that the peace of 1790 
was signed, by whimi the Austriaii-Turkisli boundary was deter- 
mined. The town was liurned in 1810 by Die Kusslan general 
Saint Priest; but subsequent to 1820 it began to revive, and the 
introduction of steam trnflic on the lower i)anuho (1835) restored 
its pros}>erity in sin'te of the ejle<*ts of the Kussian war of 1828-29, 
when the Walachian town of Ale^andiia was tounded by fugitives 
from Sistova, In 1877 the ItiisMaiis entered Bulgaria by ])as8ing 
the river just below Sistova. 

SlSTRITiM, a kirnl (»f rattle used by the ancient Egyp- 
tians in religious ciTCinonics, especially in the worshij) of 
Iftis. It consisted of a frame through which passed four 
rods ; attached to the frame was a handle. When shaken 
the rods rattled and produced the sound. After the in- 
troduction of Egyptian worships into Italy the Komans 
became familiar with the sistrum. It is described by 
Apuleiiis (Mcfnn.y xi. 4). An ancient sistrum formerly 
existed in the library of >Sto fTonevieve at Paris. In paint- 
ings found at i'ortici a priest of Isis and a woman are 
represented rattling the sistrum. The instrument is said 
to be still in use in Nubia and Abyssinia. 

SISYPHUS, a famous cliaractcr of Greek mythology, 
was a son of Ailolus and Enarete and brother of Cretheus, 
Athamas, and Salnioncus. He built Ephyra (Corinth), 
and married Merope, daughter of Atlas, by whom he had 
a son Glaucus. According to f’ausanias (ii. 3, 11) 
Sisyphus succeeded Medea in the sovereignty of Corinth. 
Having found the body of the drowned Meliccrtes lying 
on the shore of the isthmus, Sisyphus buried Iiim and 
instituted in his honour the Isthmian games. From 
Homer onwards Sisyphus was famed as the craftic^st of 
men. JJis name (formed by reduplication irom the same 
root as 0 - 0 ^ 0 ?) means the Wise, Wise One, When Death 
came tii fetch him, Sisyphus put him into fetters, so 
that no one died till Ares came and freed Death, and 
delivered Sisyphus into his custody. But Sisyphus was 
not yet at the end of his resources. For before he died he 
told his wife that when he w'as gone she W'as not to offer 
the usual sacrifice to the dead. So in the under world he 
complained that his wife was neglecting her duty, and ho 
persuaded Hades to allow liim to go back to the upper 
world and c.vi>ostuIate with her. But wdien he got back 
to Corinth he positively refused to return to ])eadland; 
so he lived to a good old age, and even then Hermes had 
a tough job to carry him off. In the under world Sisyphus 
was compelled to loll a big stone iii> a steep hill; but 
before it reached the top of the hill the stone always 
rolled down, and Sisyphus bad to begin all over again. 
The subject was a commonjilacc of aucieiit writers, and 
was depicted by the painter Polygnotus on the Lesche at 
Delphi. 

The way in which Sisyjflius clioatcd Doatli h a coniinou 
incident in folk-talos. Tlius in a V<nn‘tian story the ingenious 
Ihqqio tn‘s ii]) Death in a bag and kec)»s linn there foi eightocii 
months ; thinv is general rejoicing ; nobody dies, and tlie doctors 
are in high featlicr. In a Sicilian story an innkeeper coiks up 
Death in a bottle. ; so nobody dies for yeais, ami the long white 
beards me a sight to see. In anotlioi Sicilian story a monk keeps 
Deatli in his }»onch for forty V'^ars. (See Crane, rnpular Italian 
2'aUsy Nn^. 83, 6-1, 65, 66, with tlio translator’s notes.) The 
German parallel is Cfambling Hansel, who kept Death up a tree for 
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seven years, during wliioh no one died (Grimm, JSomMli ToUb, 
No. 82 ; in his notes Grimm cites a number of German jmrallels). 
The Norse parallel is the tale of the Master Smith (Ashjbmsen 
og Moe, Korsike Folke'JSvmtyr, 21; Dasent, Popular Tales from 
ilyt Nwscy p. 106). For a Lithuanian parallel, see Schleicher, 
lAtauisclut Mithrchciiy FSprichworUy Jldtsely und LifdcTy p. 108 sg.); 
for Slavonic parallels, Krauss, Sagen und Mdhrchen dcr SudslavcUy 
ii., Nos. 125. 126. • 

SITAPUU, a British district in SitApur division or 
commissionership of Oudh, under the jurisdiction of the 
lieutenant-governorship of the North-Western Provinces 
of India. It lies between 27® 7' and 27® 53' N. lat. and 
between 80® 21' and 81® 26' E. long., and it is bounded 
on the N. by Kheri district, on the E. by that of Bahraich, 
from which it is sejiarated by the Gogra river, and on the 
S. and W. by Bara Banki, Lucknow, and Hardoi districts, 
the Gumti river forming the boundary. SitApur district 
is elliptical in shape ; its greatest length from soutli-cast 
to north-west is 70 miles, and its extreme breadth from 
north-east to south-W€ist 55 miles; its area is 2251 square 
miles. Being without hills or valleys, and devoid of 
forests, SitApur presents the appearance of a vast plain 
sloping imperceptibly from an elevation of 505 feet above 
sea-level in the north-west to 400 feet in the south-east. 
The country is, however, well W’ooded with numerous 
groves, and well cultivated, except in those parts where 
the soil is barren and cut up by ravines. It is inter- 
sected by numerous streams, and contains many shallow 
jionds and natural reservoirs, whicli overflow during the 
rains, but become dry in the hot season. Except in the 
eastern portion, which lies in the doabs or alluvial plains 
betwi'cn the KewAni and (^hauka and the Gogra and Chauka 
rivers, the soil is as a rule dry, but even this moist tract 
is intersjierscd with patches of land covered with saline 
efflorescence called ‘*reh.” The principal rivers are the 
Gogra, which is navigable by boats of large tonnage through- 
out th(% year, and the Chauka. Nylghau, many varieties 
of deer, wild hog, wolf, jackal, and fox are common, but 
none of the larger wild animals are found wdthin the 
district. The climate is considered healthy, and the 
cantonments of SiUlpur are famous for the low mortality 
of the British troops stationed there. The average annual 
rainfall is about 33 inches. The district contains no 
railway, but it is well provided with good unmetalled 
roads. 

Ill 1881 the })opulatioTi was rotunietl at 958,251 (505,986 mah's 
ami 4.52,26.5 foinah's) ; Jliiidus jiumbeivd 818,738, Mohammf'dans 
138,733, and Chnstiuiis 443. Silapiir contains Imt two towns 
with ijioro than 10,000 inhabitants,- namely, Kliairabad, 14.217, 
ami Laliarpnr, 10,437. The administrative hcadc|uartcrH of the 
district arc at Sitiipur town, which is prettily situated on tho 
bunks of the Saiuyan river, witli good groves in all (lirmdions, and 
wdth a poimlation in 1881 of C78C. Of the total district area 1455 
S(|iiare miles are cultivated ami 510 are cultivable. The ]»rincipal 
staples are wlieat, barley, joai', gram, bajra, and rice; besides tbese 
a eousulerable quantity of sugar-cane is raised, as also oil seeds, 
eot ton, and tobaceo. 1’he only manufactures of any mite arc tobacco 
and ta/ias at Biswan, with a little cotton printing and weaving in 
most of the towns. The history of Sitapur is closely assoeuted 
with that of the. rest of Oudh. The distriei figured proniinenfly 
in the mutiny of 1857, wlieii the native troops quartered in the 
f-aiitonments rose in mutiny and fired on their officers, many of 
wdiom w'ere, killed, as were also several military and civil officers, 
with their families, in attempting to esea]ie. Order being restored 
in 1858, the Government offices weno re-opciied, and nothing has 
since occurred to distuib the jM*acc of the (listrict. 

SITTLNGBOURNE, an ancient town of Kent, is 
situated on a navigable creek of the Swale, and on the 
London, Chatham, and Dover Railway, at the junction for 
Sheerncss, 7 miles south from the latter towm and 45 
cost-south-east of London. It consists principally of one 
long street and the northern suburb of Milton, formerly 
celelirated for its oysters, the fishery of which used to 
employ a largi' number of the inhabitants. Brickmaking 
is a very important industry, and there are large paper- 



S I u 


mills. St Michael’s church, in the Early English and later 
styles, underwent extensive restoration in 1873 at a cost 
of nearly £3000. The principal other public buildings are 
the old town-hall, the corn exchange (erected 1 859), and the 
* museum. Public gardens 10 acres in extent have recently 
been laid out. The local government board was instituted 
in 1878. The population of the urban sanitary district (area 
1004 acres) in 1871 was 6148 and in 1881 it was 7856. 

Sittingbourne, or Sedyngburne, received a grant of a market and 
two annual fairs by a ebarte.r of Queen Elizabeth. The stylo 
'‘guardian and free tenants,” apnlicd to the corpoi*aii<in in tiiKS 
charter, was subsequently changoj to that of “ mayor and jurats. ” 

Sec W. A. Scott Uobcrt«»"n, Htttinghmme and the Hames of Land* and JJousm 
in ot tiear «<, Sittiiigbouruo, 1879. 

SlUT, or AsyiJt (Astoot), more correctly OsyxJt, a town 
of Upper Egypt, and southern terminus of the railway on 
the left bank of the Nile, by which it is 220 miles from 
BiUdk Dakriir. The population is about 25,000. See 
EtJYPT, vol. vii. p. 775. 

STVA. See Brahmanism. 

SlVAS, or SfWAS, a pashalic and capital of a paslialic of 
great importance in Asia Minor. The town is situated on 
the right bank of the Kizil Irmak (Halys), in a plain of 
some 16 to 20 miles in length and 4 to 6 in breadth. 
From the south the approach is by a good road among the 
mountains, and the aspect from the heights is pleasing. 
Dotted here and there with trees, some in largo extended 
clusters, the houses and citadel cover a considerable space 
and appear much sc-athered. On the north a military 
road has been constructed to facilitate communication with 
the coast. SivAs is 4G70 feet above the level of the 
Black »Sea, and should be a healthy residence for Euro- 
peans. The population, estimated on tljc spot in 1864 
at 10,000 houses, more than a fifth being Armenians, 
is stated in Murray’s llamlbooh of 1878 to consist of 
5000 Turkish and 1200 Armenian families. There are 
some respectable residences but not many buildings or 
monuments of note ; and the streets are narrow and ill- 
maintained. The bazaars are fairly stocked with goods, 
British as well as of other Jiluropean nations. 

Sivds is tbeiiuciciit fiehaMvm (not to b«* coiifoun(h-d with Si-basto 
or ('aliira on the Lycu.s, the nio<lerii Nik'^ar), the capital of 
Armenia II., ami the sfiat of an arclihishop. In 1021 it was ccde^l 
by the emperor Hasil to the Arineuian king, Senekharim. It 
again hceame Greek in lOSO, but soon after fell to the Seljuks. 
In tho l.ith ceiitiii-y Marco Polo speaks ot Sevaste us the plarc 
“wlujve the glorious Messer Saint Blaise .siilfered martyrdom.” It 
wa.s, w'hcn ho wrote, in tlie possession of the 'rurkmiiiis of Kani- 
iimiiia, living under tho govcriinicnt of the Seljuk princes. In tho 
14th century we liave the testimony of Ihn Hatuta, wlio says (ii. 
289) : ~ It is one of the pos.sessions of the king ot Iiak, and tlie 
largest town owned by him in the country. Jlis chiefs and his 
collectors reside there. It is well-hiiilt, and has 'wide streets and 
crowded inaikets.” Colonel (ioldsmid visited Sivjis in July 18tj4, 
and was shown some fine monuments described as tho mausolea of 
tho Seljuks, the inscriptions on which he found to date no earlier 
than 670 of the Hijra, tlioiigh the actual tombs niight he traceable 
to a foimer jieriod. 

SIXTUS T. (Xystus) figures in the lists accepted by 
the Koman Church as having been bishop of Home from 
about 119 to about 126. Ho is conjectured to have been 
a presbyter and a martyr. 

SIXTUS JI. followed Stephanus 1. as bisho]) of Home 
in 257, and suffered martyrdom under Valerian in the 
following year. He restored the relations with the African 
and Eastern Churches which had been broken off by his pre- 
decessor on the question of heretical baptism. Dionysius 
succeeded him. 

SIXTUS III., bishop of Home from July 31, 432, to 
August 18, 440, had C^cclestinus 1. as his predece.s8or, and 
was succeeded by Leo T. 

SIXTUS IV. (Francesco della Hovero), pope from 1471 
to 1484, was born 21st July 1414, near Savona. Tiie i 
t^tatements respecting his ^mnmts’ situation in life are | 
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very conflicting. In consequence of a vow made by his 
mother ho entered tho Franciscan order at an early age, 
and speedily acquired a great rejiutation for eloquence and 
learning. After filling several minor offices he became 
general of his order, and in 1467 was to his own surprise 
made cardinal by Paul 11., at the recommendation, it is 
asserted, of Cardinal Bessarion. Wlien, upon Paul’s death 
in 1471, the rigour of Bessarion’s principles prevented 
his profiting by the favourable sentiments of influential 
cardinals, who, nevertheless, expected to be retjompensed 
for their suffrages, Hovere seems to have been found more 
accommodating. The liberality of his donations after his 
election, at all events, raised suspicion ; but the friendship 
of Bessarion has also been enumerated among the cau-^es 
of the sudden elevation of the most recent member of 
the Sacred College. He was elected on 9th August 1471, 
and immediately proceeded to lavish l^aul’s treasures — 
partly in laudable preparations against the Turks ; partly 
in embassies, receptions of foreign princes, public improve- 
ments, and other expenses possibly inqirudent, but at least 
not indecorous ; partly, without any excuse, upon liis 
unworthy nephews, Count and Cardinal Hiario. Tlie 
prodigalities of the latter surpassed all measure, and ho 
compromised his uncle much more seriously by his com- 
plicity in the conspiracy of tho I’azzi, aiming at the 
assassination of the Medici family. Sixtus was cognizant 
of tho plot, but had positively forbidden the shc'dding of 
blood, which he must nevertheless have known to be in- 
evitable. He deserves still more censure for entering into 
a fruitless and inglorious war with Florence, which ter- 
minated in 1480, after having kept Italy for two years in 
confusion. Scarcely was it over when h(5 allowed himself 
to be involved in yet more troublesome and discreditable 
contests, — first inciting the Venetians to attack Ferrara, 
and then, after ha\ing been delivered by their general 
Hoberto Malatesta from a Neapolitan invasion, turning 
round upon them and eventually assailing them on their 
refusal to desist from the hostilities which he had himsiilf 
instigated. He relied on the co-operation of Lodovico 
Sforza, who spced.*'y forsook him ; and the scandal was 
witnessed of the secular i>rinces and cities of Italy agreeing 
to a peace which the Father of Cfiiristcndom did his best 
to thwart, and vexation at which was believed to have 
hastened his death. He died, at all events, a few days 
afterw^ards, 13th August 1484, leaving an unfortunate 
reputation as the first pope who brought nepotism into 
politics, and, not content with enriching his relatives by 
gifts and lucrat ive offices, made their aggrandizement the 
principal object of his policy as a secular prince. His 
private character was nevertheless estimable : h»^ was 
pious, of blameless morals, hospitable and munificent to a 
fault, and so exempt from avarice, says his secretary 
Conti, that he could not endure the sight of money. His 
faults were those of a monk who liad no natural outlet 
for strong affections cxceqit unworthy relative^ and who 
had been called from a cloisttir to fill the most con- 
spicuous position in the w^irld. Ills secular i»olicy wa.s 
capricious and spasmodic; ho neither maintained the 
peace of Italy like his predecessor and successor nor 
carried out a consistent and well-considered scheme of 
conquest like Alo.xander VT. He was, notwithstanding, 
always firm in his resistance to the ^J’niks, and showed 
magnanimity by aiding his enemy tlie king of Naples 
against the common foe of ( ‘iiristcndom. Tiie brilliant 
side of his administration was his munificence as a founder 
or restorer of useful institutions and a patron of letters 
aud art. He established and richly eiido'vi'd the first 
foundling hospital, built and rcjiaired numerous churches, 
constructed the >Sixtiiic ('’hapcl and the Sixtine Bridge, 
commissioned paintings on the largest scale, pensioned and 
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rewarded incin of learning, and, above all, immortalized 
himself as tlie second founder of tlie Vatican library. Jt 
Ijas been said that the stones alone inscribed with his 
name would serve to erect a considerable edifice. These 
great work.^, however, were not accomiilishod without 
gri(jvous taxation and questionable methods of rai.sing 
money ; and Sixtus’s successor expressed tlie general eon- 
denmation of his government when lie d(‘clared that he 
for his jiarfc would imitate the example of Paul IT. Sixtus 
was succeeded by Innocent VI 11. (u. o.) 

SIXTIES V. (Felice Peretti), pope from 1585 to 1500, 
was born 1 3th December 1521 at Grottamaiina, in the 
district of Fermo, of a family said to be of Dalmatian 
extraction. His ])a rents were undoubtedly in humble 
circumstances, but the story of Ins having been a swine- 
herd in his youth seems to be a mcie legend. Ho entered 
the Franciscan order at an early age, and obtained great 
celebrity as a preacher. After having been successively 
professor at Itimini and at Siena, he became inquisitor- 
general in Venice (where his firmness in controversy with 
the Venetian (lovernment exposed him to personal danger), 
theologian at the council of Trent, and ultimately vicar- 
general of his order. In 15()5 lie accompanied the jiapal 
legate to Spain, and in 1570 was created <‘ardinal by 
Pius V., and entrusted 'with the juihlication of a correct 
edition of the works of St Ambrose, which appeared in 
1579-1585. Finding himself out of favour with Pius’s 
successor, Gregory XIII., ho withdrew’ to a villa w’hieli he 
had purchased, and lived in strict n'tirement, affecting, it 
is said, to be in a precarious state of healih. According 
to the usual story, which is probably at least exaggerated, 
this dissimulation greatly contributed to his unexpected 
elevation to the pa])aey on the next vacancy, 24th April 
1585. If the electors had indei'd anticipated a 'W^.ak or 
ephemeral pontificate, they were grievously disapjiointed. 
Sixtus speedily proved himself one of the most vigorous 
popes, both in body and mind, that had ever occu])ied the 
chair of St Peter. Within tw^o years he issued seventy- 
two bulls for the reform of religious orders alone. Ardent, 
despotic, indefatigable, ho did everytliing by liiuisolf, 
rarely invited advice and still more rarely followed it, and 
manifested in all his actions a capacious and highly original 
genius, in most respeids eminently jiractical, but sw^ayod 
in some things towards the visionary and fantastic by the 
inevitable effects of a monastic training, TIis first great 
aim was to purge the pa]>al dominions of tlie robbers 
who liad overrun tliem under the weak administration of 
his predecessor. This salutary undertaking w’as eflectually 
accomplished, not without many instances of tyranny 
and cruelty which have left a stain u[k)ii his name; 
but security of life and jiropcrty returned. Sixtus’s 
financial management seemed on a su}ierficiiil view equally 
brilliant ; he had found the excliequer empty, and speedily 
aecumulated an immense treasure. IJiit this end w^as 

obtained ])artly by excessive taxation, ])artly by the sale 
of offices which had never before been vimal ; and the 
withdrawal of such an amount of sjiecie from circulation 
impoverished the community. His intention was to 
amass a fund for use in special cmergiiiicies, such as a 
erusade or a hostile invasion, which never arose. Much, 
nevertheh'ss, was expended by Sixtus in the encourage- 
iiicnt of agriculture and commerce, and in ]niblic w^orks, 
either of signal utility, like his supjily of Home with w^atcr, 
or such at least as impressed the popular imagination with 
his munificence, as the completion of the cujiola of St 
Peter’s, the construction of six new streets, and the eleva- 
tion of four Egyptian obelisks in various parts of Home. 
Though a scholar, Sixtus -was no humanist, and did much 
mischief to the monuments of antiquity, ruthlessly 
destroying some, and disfiguring those which ha repaired ] 


by the addition of Christian attributes. In his ecclesias- 
tical and foreign policy good sense contended with eccen- 
tricity but usually obtained the upper hand. He thought 
I of attacking Turkey w’ith tliti alliance of Poland and 
j Uii.ssia, of subjugating Egypt by his own forces, of making 
I a descent into 8yria and carrying off the Holy Sepulchre, 
Hut he never attempted to realize these projects, and his 
conduct of the affairs which imperatively required his 
attention evinced more moderation than could have been 
expected. After having strongly sided with Spain and 
the League, he allowed liimsolf to be convinced by tlio 
Venetian ambassador of tins evil conserpiences of Sjianish 
jireponderance in Italy, and showed a manifest disposition 
to acknowledge Henry IV. as king of France, on condition 
of his abjuration. This led to violent altercations with 
the Spanish ambassador, and the death of the pope on 
27th August 1590 wus attributed by many to poison, 
though 'Without suflicieiit ground. He was succeeded by 
Urban VTf. Sixtus V. left tlie reputation of a zealous 
and austiire pope,— with the pernicious qualities insepar- 
able from such a character in liis age,- -of a stern and 
terrible but just and magnanimous temporal magistrate, 
of a great sovereign in an age of great sovereigns, of a 
man always aiming at tlic highest things and whose great 
faults were but tlie exaggeration of great virtues. 

The best view of 1ms eliaracter and goveniniciit is tli.it given by 
ftanke. Leti's w<‘ll-kiiowii biogrii]»ljy is lull ol fablesi ; Tempesti is 
too panegyrical ; and Loren!/, is little more than a compiler from 
the two The most valuable part of Baron von Tiurdmers 
Quint (Palis, 1870) is the ricli appendix of do«‘iiinent.s. Sixtus’s 
ijote-b«>oks and ilrafts of letters in the Chigian libury, frequently 
referred to by Tempesti and Itanke, w(5re j)ubhshcd by Cugnoid 
in 1882. (K (J.) 

SKATE. Sec Hav. 

SKATING, as at present practised, may bo defined as a 
mode of progression (usually rapid) ui>on smootli ice, by the 
aid of steel blades attiuihed to the soles of the feet. It 
jirobably originated in the far north of Euro}>e, in Scandi- 
navia and Germany, w’bcre it is still in common use. Tn 
Hussia it has never been a national pastime, as no smooth 
ice is formed in the rapidly running rivers. Even in St 
Petersburg it is mainly engaged in by English and Germans. 
The earliest skates appear to liave been certain bones of 
largo animals, but wood w’as also used from an early 
period. 

In modern skating there are two totally distinct styles, 
wliich require different skates differently attached to the 
feet, and different extents and qualities of ice. The first, 
the ‘‘running ” or “fen” style, simply consists in going 
straight ahead at the highest possible speed. Its home is 
on the fiords of Scandinavia, the fens of Lincolnshire, 
and the large rivers and lakes of North America. In 
Holland, Denmark, and North America it is the medium 
for carrying a large winter market traffic. It first be- 
<-ame common in England in 1CG2 after the return of the 
Stuarts. The w'ooden part or stock of a running skate 
is from 8 to 12 inches long, according to the length of 
the foot. The blade is made of the liest steel, w’ith an 
average wddth of inch. The heel is at right angles 
to the surface of the ice. The prow begins to rise off 
the ice at the fore end of the stock, at a gradually in- 
creasing angle, and projects 4 inches. The entire skate 
is attached to the foot by an iron screw in the heel of 
the stock wliicli enters the skater’s boot heel and two 
long straps which pass through slots in the stock and 
fasten round the ankle and toes of the skater. The length 
of the heel strap varies from 22 to 32 inches, and that of 
the toe strap from 1 5 to 23 inches. Formerly the bottoms 
of the blades were fluted. A concavity is now effected by 
grinding; and, when in motion, the blade is rarely flat 
on the ice. The curve should^ be slight, and the depth 
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no greater than will ensuiu a curve being made without strapless and fixed to the boots by clamps or like devices, 
touting the ice. The foot are placed at right angles to Unlike the running skate, it can be instantly put on or takeii 
each other with the toes turned out and the body bent off. Many kinds Inuc been invented, but the “Acnio”lirst 
, slightly forward, lilacli foot is then raised alternately and produced in C'anada, is gciKTally aekno\N lodged the best, 
set down slightly on the inside edge. It irnniediately The blade projiicts the merest tnlU* be>ond tlie length of 
acquires a forward motion, which is increased by pushing the foot and is lounded off in an u])\vjird duvet u»ir from 
wdth the other foot, that being at right angles and having tin*, ice at both toe and lietd. Tl»(‘, bottom is | inch wide, 
no sliding motion. The feet must be kept perfectly level and the best curve for grinding it is to that ot a ic\ei/- 
when raised and set down, and the skate carried in the same foot ladius, equal throughout and not increased at eitlier 


manner an inch above the ice when going forward. The 
forward stroke is made on the outer edge, and the i>ressnre 
applied to the inner edge of the other foot. The arms are 
swung across the chest from side to side, and op|i>ositc to 
the direction of the striking leg in order to balance the 
weight. The qui<-kcst method of stiqijung is to ]»lace the 
feet parallel, dig the heels into, the ice, and arch the back. 
A longer but more graceful method is to turn the toes in- 
wards, thus sfireading the outsides edges atinvart the line 
of going. The feet should never be looked at, as the 
balance of the body is thereby disturbed. The t‘ye should 
always be on a line with the horizon. 

'riu' fusti'st skating times hvokUmI, fiom a sIji ml iiig start, and 
witli no K-ar wind, have all been Tiiiido in (lit* Unit<'<i Slates, at 
N€‘\v York, as lollows: lOO yaiils, KfjJ s ; 200, 2]^ s. ; 300, 31^. s. ; 
4 rnilf, 44^ s , 1 m. 41^. .s. ; I 2 ni 'Hf, s.; J, 3 in s. ; 2, 

6 111 s. , 3, li) Til. 33 s. ; 4, 14 in 10^ s ; 5. 17 in 4.5 s. ; 0, 
21 in. 3S s ; 7, 26 in 17?. s.; S, 2[) in 0? s. , <), .32 in. 641 .s. , lo, 
30 111 :'i7,', s ; 20, ] b. 14 in. 71, s , 30, 2 li 31 in 12 s ; 4(i, 3 li. 
21 in 2 \ s ; 60, 4 b 13 m 30 s. Tin* bi'st mnning Iiigli junqi <*ii 
bkati's iftoidtsl IS ft li* 111 , and luiining long junni 1.6 It 2 in 
Tbe second idylc, termed “figure skating,” is quite 
modern and ]>urely Knglish in its origin. This may be 
practised on any si mi 1 1 ]»ond, ]iro\itIed tbe ice is clear of 
snow and fieilectly' smouth. The more nunieious o[)|»or 
tunities tlius allbrdi'd make it the more popular style 
in (heat Ilntain, where tlie largo streams sehlom freeze, 
rignn* skating consists in cutting arcs, ciicles, figures, 
letters, si‘rpt‘ntines, and spiials, cither foi’wards or liack- 
Wcirds, slow'ly or iMpidly, on one or both feet, singly or in 
combination. Tin* slyh* can ultimately be analysed into 
foiii kinds ot strokes, all made on the edges of the blade — 
the insidt} forward, the out'.ule forward, the inside back- 
ward, and the outsidcj backward Tbe variety of evolu- 
tions wbicli can be (lev eloped fromtlie.se tour movements 
is eiidles.s. The figiiie skate is made entirely of imdal, is 

S K E L 

T he word ‘ .skeleton,” meaning in Greek a mummy, i.'. 

popuUiIy taken to denote that asse.mldage of bones 
and cartilage.s which foiinsllie internal sujqiort of tli(‘ body 
of man and of the animcils more or Je.ss nearly ri*scm])ljng 
him. A .slight ampiaintance with the striictun* of llie.se 
animals, luevver, .>eem,^ t») make it evident that a wider sig 
nilieatioii must be given to the term, since pail?, vvlueh in 
man a,nd many’ of hi.s animal allies are bony or eai lilaginous 
may be, only^ membranous in other .such animals ; ami, con- 
vei.seh', p.uls sometimes (pnte, external, which are merely 
ini'inbranous in man and many aniriiaJ.s, may’ in others 
assume tlu^ slnietuiv ot hoiii or bone or ma.y contain 
bones or cartilages. The wc.rd skeleton may^ indeed he 
taken to denote both a more or le.ss firm and com 
plele r.ttrnnff protection lo a living body, and also a 
more or les.s firm and complete in/er/tnl support to such 
body. 

In til is very wide sense even many vegetal structures may , 
be .said to possess a skeleton. For all plants which can sus- 
tain thomsolves in an upgrowdli from the ground obviously 
both reijiiire and jhisscss .solid structures — various groups 
and varieties of woody fibres— to support such an upgrow fSi. 
Organs also, such as loaves, which need to be maintained | 


end. In stO[q)ing, the mid ot one skate is placed at right 
angles to the other. 

Summer skating has bi'cu occasionally i»rovuled in 
“ glaciariums” by meams of artificially pioiim ed iei. 

Till* f.«>n(bm Skating riiib, foiiml. d m ls*i0, is the Icadin!,' hk-itiief 
society o( (Ui lit IJiitiiiii. ('iniqaiMiig bill 1 70 nu inbi r-, iiu liulnig 
20 ladies, and piactiMiig on cxrlusivrlv pnvati* w tier in 
l*ark. It <‘Munl(*n.in< (*s ligim* sknting oiil\ iiud gives no « inimi. !</(•. 
nielli vvlialevei 1u llie spiiud oi tesilung of a initioniil ji.isimii 
Tbo National Skating Assouation w.is lojujcd m jli,* is7‘i. 
and, on December S, In-ld I In* Inst line for the niniiing di.niipjon 
ship at 'riioiiie}, ('.Iinbudgesliiic. Tbe olijiils of tlie iissoeiation 
•lie n s follow *1 -- 

lo pioinitte. nsriMtam, niid iowiih1s|hm 1 In skalmg,' l)\ tlu (“.tiiblislinient 
aiKl nicMil ot nni.iiiui uml hkntiiiK i liiLii)]iions|ii|is of I ii;. I.mtl , bv 

slimiil.itin;; aii<l nwMitni^ local action in lioldiiij.'* of hU.itnii; iieitdiis, by 

cstiiblisluiiK nil onb 1 of tim nl foi sjicr il skatciK mill awanimr biuh.' » foi llic 
Mill!*, In asaiHtlnj^ in unwidmi!: f minus foi sKjiliim liv tin* Hii.illow Hooding of 
land ill cadi Inculitv wlicu* lot nl bi.iiid.i s < xisi . uml b\ culli cling Ihiondi voi 
Hsi)ondin^ ineiiduis inloini.ilion of tbe i^isttmc of no on mIiIcIi skiimg is 
inactKable, and the supid} mg of sudi iiifoiniation to Ks im inbcis , und lo pio- 
iMofc and oTii imiugi. fiLMin sk ilmg. b\ the cstiiblisliim nt of staiid.inis .n wliidi 
ritriiir skatcis iioiv aiin, b\ bi stow nig b.idgi s of niciif on tliose u )i(> -il t iin tinsi 
Matidaids, tind bv iiiomotini 4 and us‘is|ing in the finuiatinn of sKati' ^ i bdi 'h/ 
)iioMdeiulis uml n^nhitions lot tlu ^miiic of hot ki y on Ihcn* VIso lo pK.- 
motii the I stsildisluiieiit of intcnnillonal skmiii;^ iniili.sts in miiious louidiiiv 
unilci the (liHTtiuii of an intci nation.d couiuil. 

In tbo United States und t'uibnla biig»* and sliallow innlici.il ]iiinil.s 
under eovei, feiiiied “links','’ .n.. m wiiilei )ro/eii liy lilling lliein 
with VV.ilet. E>.II !i night the suil.iei* is (ovdid wiili a lavei of 
watei, -vvliieli gives a tu'sli sln-t I o( ne In’ iiioinmg. M’lie covejs 
proteet the links fioin snow, anolliei gieal adv.inliige. 

A.s reg.iids r ,sii)»-,hj utc bd he rind ice skating on vvooilen or 
asphalt floors, tlie onlv’ invintion llmt b.is evii been round even 
juiitiully siicoesstul is ih.ii of . I, lines E I'liiiiptoii of New \ojk in 
ISdU The dipleiiieiits nM> la* ib'cnbctl as skati s with Iwo 
j paiallel wheels at tlie lne .iiid In* 1. so buiii; tliat liie wheel axles 
j .lie iiiovi'd out ot ]iaiall(‘| b\ the li.iiisvi'lsi* loiklligol Iheskab'i's 
I Itnd, tiiewlieii sel 1 mg st ju ii <‘1 y oil tin* sin face w In tin I tbeskat(i 
, be iipiiLd*"^ ai e.intecl T’le l.illgUi < .lUSul b> tlicse “lollel sk.llih" 
i IS •pl.idi Uj»le 1 ii.it oi oidinnv ni'sk.ilmg 

' Su* yVn /’/c.V, I>ifciiib< I I, Iss.', damnvi v o and 1 dniim \ l, issl , S’ .ind <f \ 

I i.oodni.ni, UtnuiUook of l\n '^kutunf, Iss* , (i Vndci'oii, .1// o/ .S'X (/'///./, llh cd , 
I 'sO , II (’ Vi'iident li .ind I .M V\ iili.nn, /''o/w; . .s'<frOw</, 'Id oa , ISsn. ami -VI. 
j I M ami ,S r, M W ilh mis s ( ./ /'/./«/» .x/if/za./, ISS i 
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in the form of a. thin Hat e,\'[)anse, requin* ami jio.sse.ss 
buiidh'.s of fibies (vulgarly calli-d v’cin.s) winch aie even 
l»opiiIurly .said to eoustituto tbe .skeleton <>!' the leaf. 
Many' jilants form .siieli skeletal .strm lures lujgt ly ol dli x, 
as do the gm.s.^e.s and the horsetails ( A'f/e/.-f D/yy/), and 
otber.s in\(‘St tbcms(lv(*s to agiv.itci <>i les-, di glee with 
carbonate of lime, a.s do some .4 Am, .siieli a.s {'ot 
and Melohtsuf^ wbihi the /A.w/yyyA.i elidlie theui'Clves with 
i\ boriiy coat. Ordinal ily’, liowevei, tin* w(»j(] .kt h (on j> 
oiil\ used to dt‘iK)te c»‘rtain aniiii.il .slrmliirio, .nnl iiMiiiiy 
.such structure.s a.s toriii tlie skeleton ol m ni uui <»! 
cie.itnres .so iic.iily allieil to Jnm a^ to con.ditiit'\ t'e/. ili/'i 
with him, that [uimaiy division nl aninidls kin-.vu a-. 
Ire'klnined animals la VnhbfUii 

ft IS to a com ise de.scnption of the skeleton .i’. ii cm I , 
ill V(*rtcbiab*s generally' tliat tins .irtiele i.». di vol* d I’lU 
I the details tiie Jiiiman .skebtou tlie. readt'i n hiied to 
' the article An.vtomv. In oidei, Jiowtvei, that its condi 
tiori ill Vertebrate animals may he bi (tei iindeislood, it will 
bo weJl briefly t.o iioint out some ol tbe nioie inipoilant 
varieties of condition presented by the protect mg or .sup- 
porting parts of the body of the lovvei, or Invertebrate, 
iininiais. 
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S K E L 

THE SKELETON OF INVERTEBRATA. 

A great and fundamental distinction exists, however, between 
tliOiie loAvly organisins hnown as Protozoa or Jlijpozmi — which are 
geiioially rcchonod as animals — on tlie one hand aiid nil the higher 
forms, l)oth Vei tel)iato and lnvcrte)>ratH, on the otl)er. It is a dis- 
tinction which lenders it dillicult to regard any .skelet'Al stnictuiea of 
the Jfijpuzoa us answeiing to, in the sense of being fin* homologues' 
of, any of the skeletal strindn res of higher aniin.ils. 'I’ljis gi cut liinda- 
ineiilal distiwction consists in the tact that the Imdies of all the 
highci auiinuls are made up of distinct “ tissues,'’ ha Ii aie dci ived 
Irom three dinhrent layers of cells, of ^\hi(ll tlie enihrvos of all- 
of them aic foi a time couij>oscd, whereas tljo bodies of the IJifpoimi 
either eonaist of but a single cell or <*lse of a smalhu* or larger 
mmibcr of cells more or less loosely aggiegatcd and not forming 
any distinct tissue It tollows of course that tlnir leproduetion 
does not take place by means of emhjvos loinied of cellular 
layers. 

Nevertheless the oi Vnitmoa ni.iy exhibit very distinct 

protective structiireb. Thus the outermost lavei of the subs Lance 
of an Amwha, called its cetosaK , js of a liimei consistency than its 
interior, and it may in allh*d foims lake on a clnliiious character 
or become ipiite hanl tliiough th<* deposition x\iiliin it ot calcareous 
salts (as in the sometimes singulaily eomplc\ .sliells of the im/v/- 
mimfr.m) oi foim sunmetueal i-ises ol silica. 

In the lUnhiilariif, tlie skelePm of the «tl.ain.s its niaxi- 

inum of he.mtv and (‘oiupl«*\it\ It loiisi.sts of spicules which 
are. general ly siliceous, hut m.iy n)ii^i-.tof a jieculiar liriii org.iiiie 
flubstancij termed “‘aeanllun 'I’hc spicule.s siiiange themselves iii 
an extiiioidinaiily .svinnn'liical maiinei, generally ladintiiig Irom 
the ccntial poition of the oig.iiii.sm and heing coniioetid x\ith one 
or more soiiea of oiKiieling spicules which may conslitute a sciies 
of coiieentiie sjihi-iis 

Among tlie Jnfnsotia we also find <‘xamples of a h.udening of 
the extern. d euticlo, as in Tinfinm fntjrnnla and in .some other 
forms. 

Wlieii we pa.ss to that vast gioup of annn.ds — tlie Metazoa-^ 
vliicli includes all hut the Pro/ozoa (and all tho.se therefore I he 
bodies of which aie toriued of tissiie.s doiived from the tliiee 
jininitnc hiveis), a di.stinetion again lequircs to Im di.iwn between 
the Sjxmges {Ponftoa), which comstitutc its lowisst gioup, ami all 
higln r forms ’flio thiee pi imitivc or gerimii.d lay< rs ot the Mctazmi 
arc U riueii u-spec tiveh the cpibhist, pi) the niesohlast, and(‘*) 
the h,V}iohl.ist, Ot these lliiee layers tlie o])il)last and the hypoM.ist 
are to l»c ie;j,jrded as ]uinKiiy Tlie opiblasL is e.s.scntially the 
juiimtao mil giinient, and ils cells give rise to the cpKlermis and 
cuticle and to the oignis of sense 'Die liynobhist is essentially the 
digestive layei, and giv<s iisc to the o]»it helium lining the aliincut- 
iiry canal. The incsobl.isl seems to oiiginalc fiom one or holh of 
the two pieceiling Uvcis, and gives rise to the general snb&ta’ec of 
the hod\- -including that ]»aitol the skin which is beiuath theepi- 
deniiis, tln/ mu-'*les, and the hloud-vessels It uiav divide into two 
layers, wlicix'ol tin nmic external is di.stiiigui.shed as ‘•somatic,” 
while the nioie mtciual is culli d “ H[iLinchnic. Sm his the general 
condition ol the Ihiec genniii.d layeus in the Mrfazoo. In the 
Sponges, hovvisver, Jl seem> piohahlc ■* tliat tin geiniinal layers have 
a dilfereut mdine — the cpihlasi and niesohlast being iespe<*tively 
the digestive arul sciisorv layei.s 

The skeletal stiin lures of the t^ponge.s have the foiiu ot spnades, 
wbich may xary greatly in dilleient gcnei.i as to their form, while 
they may bo silnrous, caleaitoiLs, or In.iny, f^onictimcs they c<uj- 
fititute stiuctuics ot .siugnl.ii he.uity Theyaj«pear to be loniied lu 
or oil the cells of the lne’^^)l»l;lst, and it iloes not sieni that any 
skoleUl striictuivs anse in tin- epihlast oi h;\ pohlastol the ru. 

Should su( h, Imvvev'er, he lienafiei found, then it must he huluc 
ill mind thd their honmlogies with an.dogous skelel.d st 1111,11110.-, 
of other oigaiiisms mint depend on lie find du isu>n of tlie 
question of the e\ai‘t lelafions whnh mav i.\nf hefaeen smli 
criiiiiial l.'ijojh 111 Spoiig»'.s and tht epil.last ainl ]i\ poblast of 
iglier Metnzua 

In the great group of the iUt’lt nit ro, thf .-.kidt ton m.iv be either 
cpiblustic or me.soblastn* lu iiatiiu 'flius m tie — wlierc 

it mostly lias the form of a horny irive.sf meni, Init mav be (as in 
the Millejioros) calcareous -it is Cjnhlaslii In (he Jctuiwzua ~~ 
W'hieh ineludcs the true coial aniiiniks - it n g*ijei.jl|\ mehoblastn, 
although it is formed liom the ejdblast in llic ludinsc^ 

and l^einiafaluiic. 


* “UoinoluKous luits,” ot “lioinolonues,” iiic jxirts of an eijuun-ni \\hulj ot»r- 
respoiul ill iel.iuv( jxKSiiion, that Im, m thuir lelatiou to Moiuuiuiln^, stuu'tuiLS, 
A\Ui!ther OI not Uic> Hene the name tsuh Tin*> thub lillfer loun “nnalo«ous 
]iiirrb," Avliicii me vets peifonniiig bimllui fuiutioiit \AUellnroi not ttu> icnee 
UN to then rehitioiis of position to siirioitniiing stuictuu s. lliu-, r >j , tin nuU of 

.a man’s mlddlo toe unci thehiml lioof of a Iioisl lui! lioinoluijou pvits,' but the 
lioot, 'iH the* Kuppottuf the buily auU agent in locuinution, ib aualo!.ou^ to tiiu 
wlioic^ fool, of u man. 

Leiluln Cueientemie animals conaisl but ol tw'o luveis 

* Sejw F. Hullonr's Comjmratire J-:mht‘VoIogp, vol. i. p. 1U.». 

* Op. cit.f vol. i, p, laa, i\n.l \ol, ii. p. 285 
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I In Im tlm ekeloton curioualy consists of a series of soginent»> 
I which are alternately horny and calcareous, 
t In the ISchiiml&i'toata wo generally have, notably in tlie Sea- 
I Urchin (Echinus), a wonderfully complex skeleton, W'hich is so 
I near the outer surface that at the iiist glance it seems nocessarily 
I a most external form of skeleton. Nevertheless the plates whieli 
I lomjiose it are nicsobla.'itie in naturii and are independent of the 
epidermis. 

The two valves forming the shell of tlie Lamp-.shclls {Pranchmno- 
podu), and the very ilifleient two valves wdiich eouslitiite the shells 
of creaturos of the Oyster clns.s {LamHlibtviu'hiata), as x.’cU as the 
single .slid Is ot the Snail and AVImlk cla.s.s {(faslrrojjtnh), are all 
epildostic ill natuie, and aio calcifications of tlie outer jiart of the, 
epideiiuis. ^J’he siiino is the origin of the apparently inlerunl shell 
of the Slug, wdiich is ut Jirst external in the embryo and subsequently 
becomes enclo.scd. 

Similar is the nature of both the internal and external shells of 
the Squids, (liittlc-lislies, and Nautili, i.c., of the class Crphalo- 
pntlu. In the last-named cla.ss, as in .sonic (lastciopods, there is a 
cartilaginous structuu* uiside the head, whiih slructuro siip])orts 
andpaitly jirotccts tlie brain. It is unlike any skeletal part yet 
mentioned s.ave in its mode of origin, which, like the skeleton ot 
some of the Acfinozoa, is nicsohlaslie. 

Lastly may he nieutioned the haul protecting external coat of 
in.sects and uniinals of tlie Cub and Lobster class - in short, the 
extciiial skidcton of that primary division of animals which is called 
MtrtknqMdn. Thi.s is iig.iin e[dblastic, and a liaidening of a cuticle 
on t ho ou I cr .sill fai‘0 of tlm ejndcrnii.*,- -a harilcniiig eflected gene- 
rally by chitniizatioii (the deqiosition in it of a substance termed 
“eliitin *'), oi, as in many Cnistanu and some Myriapoda, by 
caleifieation. 

(GENERAL SKELETAL CONDITIONS. 

Having thus briefly glanced at the leading skeletal 
btructures of a number of groujis nf lower organisms, we 
may make the following generalization, wliich will be of 
use to ns in helping us to understand how the skeletal 
jiarts of backboned animals stand related to the skeleUl 
parts of animals lower in the scale : — 

(1) Skeletal strncture.s may coneeivably arise in parts 

wdiidi are epiblastie, or inosob]a.stic, or hy[)obJastJC. 

(2) Skeletal strnctures belcmging to any om# of those 

three categories may be further divisible, into two 
subordinate categories aceoiding as they belong to 
a superficial or a deep part of the layer to which 
they uppertiun. 

(II) Skeletal struetures may Ikj siliceous, chitinous, cal 
careous, cartilagiuou.s, or liorny. 

(4) In certain animals the niosoblast subdivides into 
two layers, one somatic and the other spfanctmic. 
Obviously, then, there may bo skeletal parts 
corresponding to either of tliese last named 
layers, and conceivably to a deeper or more 
superlieial portion of either ol them. 

THl^: SKELETON OF VERThRJRATA. 

The .skeleton of the Vertehraia — that is, of the llw* 
classes of animals naineil /V.sccn, Amphibia, llipiUia, Aves, 
and MammoHa — may in the first place be most eon veniently 
considered us consisting of two parts -a dermal skeleton, 
iov cjCftshUiun, and an internal framework, 01 aidodikton. 
The luttcr, which is generally much the moie considerable, 
is mesoblastic, and the mmscles are external to it. 

EXTliKNAL SkKLETON OF VETrrEBllATA. 

This division of the skeleton is itself again made up of 
two parts. The more external of the.so is the epidermi.s 
and is of epiblastie origin, and dense epidermal structures 
may arise tuwaid.s its inner or its outer surface. The 
more internal constituent of the cxoskeleton is the dcrinis 
and dense structures formed in it, and these are from the 
outer portion of the mesoblast. 

h"l»idermal Lird structures formed tow'ards either sur- 
face of the epidermis may become intimately united wdtb 
sujjijueent dermal hard structures, and thou again, as wo 
shall seo, with parts of the ti*uo eiidoskeleton. 
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Any bard structures formed in the walls of the 
alimentary canal — the lining of which is continuous at 
either end with the external skin— are to be reckoned as 
fundamentally exoskeletal. In the process of development 
the’opiblast becomes inflected more or less into cither 
extremity of the alimentary tube, but the intermediate 
portion, together of course with any hard strm:lures de- 
vcl()[)cd in It, is of hypoblastie origin. 

In the great majority of Vertebrate animals the two 
layers of the skin, the c})idermis and the dermis, are, as in 
man, soit, though locally provided with certain denser 
appendages, hucii as epidermal and dermal scales, hairs, 
nails, scutes, and teeth. 

The soft, general exoskeleton or skin invests the body 
of Man pretty closely, though slightly projeiiting folds of 
it extend between the roots of the fingers and toes. In 
some abnormal cases these folds extend so far and bind the 
digits ttigetlier so much that the thus malformed person is 
said to be “ web-fingen^d ” or “ web-toed.’* Sur‘li a condition 
is found normally in many animals, as notably in Ducks 
and Ctccsc, and such parts form a large portion of the 
“ wing ’’ of the Bat. 

Otijcr extensions (d' the skin of the bod}^ are note- 
worthy. TJius in tlie “Flying” )S(jiiirrels and 0[)Ossuins, 
ami the curious Bodent named Avontnl urui<^ lliesKin of the 
sides, between tlie anus and the legs, is mucli expanded. 
sei\ing for a paraclinte. There may be a skin jiaracliutci 
supiKU’ted by Jong free movable ribs, such as we shall see 
evist ill the little la/.ards called “ laying Dragons.” There 
may be a very leinarkalile extensive skin round the neck, 
a^ in the Frilled lazanl, and foldvS of skin may liang freely, 
ns in the “dewlap” of (Vittle, or may bo lormed here and 
there as m the Kliinoceros, the skin of which animal is so 
Ihiek lo necessitate the exisUmetJ of snch folds to allow 
flee movements to the body and limbs. Long filamentary 
l)K>(‘esses may be formed along the back, as in the Iguana 
and vaiious other Lizanls. 

In the Seals a fold of skin connects together the hind 
legs and the tail, and al.^o in our common Bats, which have 
in addition llujr \eiy tdongatod webbed fingeis connected 
witii the sides vi the body and legs by anotlier great fold 
ol skin whicli, witb lliose between the fingers, forms the 
entire bat’s “wing,” 

1’hc inlegument may be very distensible, as in th(»se 
Fishe-. (c.//., DhuIuik) which distend themselvc.-. wilh air and 
then flout belly in>w{irdf>. 

The epideimisol many Vertebrates, and of Man, is ^lied 
in minute liVigim nts, constantly removed bj Iriction and 
ablution, and constanlly leplaccd ; only under abiiornnil 
conditions and aflei ceit.im diseu'^es does it come away in 
laree and continuous ]»;ilchc.v In some other \'crlLbratcs, 
as iiotat)!} in Snak<‘^, the eiitin^ epidcinial invedinent <a the 
1)0(1 even that (»!’ the cyt‘s, is c.ist olf entire a.-, one whole 

The (‘]Mdii!ni‘, in‘V(.rh:u its s;i)»'rlici.il la>er connected 
Vvitli Inme, but it olleii becomes iliici' eiu d and horny. cc> 
vve see in tin* soleot the foot, or the laboinei s Inind, and in 
those abriorinal thickenings Ccdled “coins.” (.’»'itam local 
tlii<‘kening.s w'hicli are not abnormal may exist in ainmaK , 
such are the cailositi^*s on the inner side of the legs of the 
l[ors(', on the breast of the (\iinel, and on the natc-, of the 
lower Old-Woild A lie.-.. 

or IIm* apiiLntl.ii.ti*'. itf the rj»iilcrmiN tho iiio.st Minjilc me 
.iiich a-j vvt iiiid I'll th'i »il’ liirds ami ihi! UkIk's ot S. ij»cals .'omI 
Hcntiios eciioniHv 

A .w/h' a Ini' M'llc, ',uch as ilifnc of .Sii.iKcs aiu! — 

coiisi.sl.s of o' too (lonnis iiivi'iU'd hv tlji* c|)uh‘i mis, the 

wlmlc I iivmmI hv a niniiju ,il iun of tin* cxti'iual ot the 

epnicniiis. Scales may he v ly vlivcisu in bliaia*, vuuiiini' nec, ami 
relate (1 mV.c, ami may form very lii^m jiJaU'S. The so-callcil 
scales of Kishcs aio of ilicncr ongin ami arc a lorm of scutes . 

A hau dillci.s fioiu a scali^in iliat, instead ol being an cpnlennic 
invcbtimjijt of a donnul projection oulwaids, it oiigimit'-a by an 


(Epidermal projection inwards into the .subjacent derniis. A small 
|)apilla of tlio dermis, liowovcr, soon projects upwards, in turn, 
into the desccndiijj^ cpldcinial jirocess, and then coinilication sets 
in (at first iu the iinmciiiatc vicinily of tho dennal papilla) in tlie 
otdisferoimd the nxi^ of the cpiiliMinal dcscoiidiiig projt^otioii, and 
this haideiicd jiorfion boon piojrciN bcvnid the suifacc i»f the body, 
while llie pait of fin* cpnlintn^ iil)uut itb di'cpcbt ]»ai’t becomes 
modified into itsso-callid **iooi.” 

A nail or chtui aiisL^; as a i oi nilication of the epidermis (but 
not of its dcepi.si hiyci ) l\ mg upon uunnn'oiis v(‘iy vasculnr ridges 
(or trarjbveiselj clon;^,itcd p'i])!l!.i 'i ui tbe ilcimis, loriuiiig Iho 
primitive lied ot tin* nwil, iuni cin'lnscd iu .i deep fold id tbc iiitcgu- 
iiumt One end ot the siimime bccoiins fic<* und pii»jectiiig 
supcrfioially, while the opjiosiie ii«ji<»n ;.po\\s liy eipidcnnal additions 
from beneath and at its alUeln il nnly 

AJcdlh’r is more neaily lelab'd lo a si'.ih lhan it is to a hair. 

It eoiisi'^ts at fiiht ofaii upvvaidlv pioii*i*ting ihini.d )'.ipi:ia investi’d 
wilh epideimis, and it i.s only jiI a 1 itei stage that its baw sinks 
into a sack or “feather lolln li* ” 'rin* onteinio-^t laver of »*pi- 
ilcimis b( comes eonvcilcd into a lioiny slniuh. whhh is Ihiown off 
when tile feather iseomplefed is luniud 1)^ cu.niln alion 

of the deepest and luou snpcrlmal hiMi ot i]u h i mis in\eslmg tiio 
base of the d(‘inial ami vasculai ])upilla, and is o]K>n at. i)otb ('iids. 
The vascuhii pajnlJa il *'in Iom*^ n]» when tin* fcatlni is 

fully formed. Tlie m/c ol tin* fc*iiflnr i.s loinn*d fioni the inoie 
apical poilioti of the ].apilla, and ils lenlial ]»ait, oi is coii- 

tmuoub with the ipr.il, while ndgc-likc Tlnckenini^s of e]>idcnin9 
divciging from cither side of this ecntial part lonstitule the harbs 
of the vane, Irom each ot who h yet smaller piod.shcs or harlmles 
pioceed. 

A is a liarib3ning of the onteiinost ])ortion of tlie deiinis, 
with an investment lioni tlie ilei pi si layer of flu* c]»idennis. Suefi 
are the sti-t ailed scales of oidin.u^ Ki dies, vvhicli may he lepreseiited 
}*> the bony plates and inoi i'*.''*(*s called ]»laeojd siales- .so • oTiirnon 
III the gioups of Slnnks and Ihivs, in tlie-e lutlui stnietures 
deimal jiapilhe ajipear and cJih il}, ioi ruing a di lea* siini luu* with- 
out eoipuselcs, called deni me, hem alh w hnli may be a eoi pm^cnluted 
sfrnetuio of tine bone. 'flie. cah il\ mg ]»a]iilla; nctiv* niiiiiv’cst- 
meiit of slill ilensei cahanous tiAiic, i.i'led i naiiiel, from the 
deepest Ja>er of tbc i‘]»idciniis Tbc'a* pimoid stiuctnies often 
come to ]»iojeet oiitwuids on tin* suihu e of tin* l^ody ns long spines 
Ol ns slioiter tooth like pioctsscs, oi iln'\ may piotut the surfaeo 
of tin* body as flat ]datt s. Oftt n Ibe dentine more or less 
eutiiely atropines, so l)i iJ fin* slim tni) comes fo lx* formed nlniost 
eiiinely ot tine lione or of Iliat pci uJiar eahihed tissue of which 
the ►xmIos ol iudmaiy Fislies psiielj, as the iVreh and (.’arp) 
die (oin posed. 

A tooth is a struetuio (*l()'a‘l> ii-Iat(*d to a seuti It <lifh‘is from 
the latter jimi as a hair drlleis fioni a s»ale namely, by owing its 
origin t*» uu ingi*>\..li of (Ik* i pideiinis ms(e»id of ini'iely to a 
j)imiilive oatgiowth of fin* d< imis 

Tin* so-ialied tc«tli»d the l.impieyaic not tiui^ teeth, ])Ut arc 
incielv horny i fndi rm.il .slim tuns esseiifmlly siinil.ir to siales. 

Jn the ougiii of a tine b»wil' a ]»ioi’e.Hs of the )'[dldastie layer of 
theuioalb thebucenli piti'clinm glows mto I Ik siil»iad*ntdi'imis, 
and, ussunmiga cup likcioini iwitli the. eomavity of thecnp finned 
away from tbe^( jiilln li il Mul.iee ol the montb), a ddienl finpiUa 
I n‘‘(*s into ttie cup The ipi \ of this papilln tlnn .npuluially 
1 cah dies into (hiiiim*, iiiid In (onus inv(sti [ with a layt i of enamel 
j loi’incd from the mmndiatch a'liadiil snilate of the t ]»idi iniic. 
jtnpoi “imiimlui/m ’ \n mvt iiment of ('ojine' five hssne cnllcd 
i t he dental cap'-ak 1 m c,»]n( s lniiin d roui'd tin. v^lnic. flic dinrino 
j fin n nn lease a ii'inn m' of Hu* paj'iil ■ lem «, as the “ pulp.” 

'Idle vt)img loolii ;.jadii.'’l\ api*i 'i.n li- s tii'' bm'.il .-.ill f.u i . and T 1)0 
■ has.* <*•’ til. jiap'lli buoijK lonm i into t'l* i'"»l i Iniig ol the 
loorli 'flu I ij 111 '. 1 O’ c.m ilo* ' iioi, vl' ■•ii.I'ofai Inn oiilv mvLsfs 
' iIk* ( ii»v. II of tl'.i to. nil '[ ki m.a ’ !i, i •! ike < .ip aile, Ikv.'Vcj, 

I ii.v 4iMg iIjc taii'j ‘* \^ II t. I ' ' .] i' !u K 1 " \Mi as tin’ 

] V ' nn lit \ hnd n«.i', oi in,» , in' i •. ' . . 'i ' 1 1 ' . » t ki .k m lopliig 

' letO h.to *.. i \e d' 5l . ii'.l me -.11' ( ' - >1 

I 'f’hus t'cihaie inn rn.'ll v b"! li ( i i’ ' ) Me ami n ^ -.w.kl.i I'l sline- 
I tme',, but in dita.n Ti'Ik •> iln , 1’. *a (;. of i in thioit 'tin 
' btainlil.il an lies', tin swjm ImIiI m iiib..i'n tfj wli. 'i i. d*iiv(d 
tioin the li^ jiobl i-'l, jiJjd sin li ri..i s ol din ' t'” i i* inl a.*', 

hv j»oblas1ie -ktlii'd {*Ii‘!i.' lit . ill) Mm., (oiiaifK'I. Mll'-t be 
re< koiied as eon-.til nlmg .i •' | iiM.'' oi 

Sucli Ixiing llio Vrui'Uis kinds (d ib tl•'•a otiiuturcs which 
cuter iiilf) the cojiip "'ilnni vil the A t rl'dn.uo exoski icton, 
c.'uh krnil iimy bi* ih selojssl tn a 'ai'it' i* ci h'l'O extent iu 
tliflcicnl gioMji.s of \k ] u .nnnr.il' 

tLvLmpltjh titiokr of Ihx'ft ruaff Pdrh'. 

Scab's ciitiielv (Jothn flu; hodns of mv)-<t I.i/.*!»]s and biittk(*.s and 
the hgs of lUrd's. In ToiK.m.'. md 'f'nith.s they take tho form of 
largo platofl, W’liieh in one • pecies arc kuoivn a . tortobe-.shcll. Tho 
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8])upe and size of scales are made great use of as distinctive 
chameters for classification. See 11 kptij.es. The .sc'ales of a Serpent 
are hold together l»y their epidermic investment in such a way 
that it and th< y arc cast off as one whole each time tlie animal 
eflects that pioeess known as changing its skin. In the JJftttlc- 
snakos curiously modihcd thickenings oi I'pideriuis sunouiiding 
tin} end of the tail are not c-ast off but (.ontinue parliall\ afllierent ; 
as growth piocecdh and successive castings of the skin take j»hicc, 
these ring-hkts thnkenings bcoonic mnnerons, and so knock one 
agiiirist the othci, when the end of the tail is vibrated, as to pio- 
dins' a hiiiguku sound — the so-culled rattling of tlic system of iiiigs 
01 “raltl(\” 

Halts form the chaiactcrislic clothing of the class Mmnmalta^ 
tliough ciTtaiii MamiiKils, such as Wlialcs and r<»r[ioi.v(s in their 
adult coiiditioii, aie miked. Alan is (piite e\<'epltoiiiii in liavingthc 
ventral KUit’af’c ot the body more liaiiy fh.iii its doisum Long 
hall oil the head, and whiskers and l>cn».l, rue \.m.ibJc httinan 
chaiacteis, also possessed by some Apis, ami many animals- as 
the, Idon, the Horse, the Aarihaik, \c — Ii.ivc Jong liair in one or 
Ollier legion of tlie body. Sonic, bans may be espui.illy thukoiied 
andscive as feelers, us in tlie “ MbiifA.i* ot “vliiskcrs’’ of llie 
Cat tribe. l>ut tlm maximum of devi lopiiK'ut is shown in such 
creat UK'S a-i the Iledgidmg and the roKiipiiie, where hairs hccoiiie | 
dense and solid spinc';. 

A'aih dw not cxisf in the class of Fi'-lics and laicly in that ot 
Batiucbians. They Just maki* tin n appe.iiaiicc ni tlie most simple 
foini tli.il IS, 111 the foim oi .slight llin ki mugs oi the epuleiims- 
at tin* ciid^ of the digiis meiilanj Toads luni of one kind ol Kft. 

A nail is at its maximum of d<'\elopineut when u (]uite suiiounds 
and encloses the hist or end bom* of lh( <ligU \shicli lieais it 
Sui'U nails exist in Hoises, <Ki*n, , and are called hoofs A 
nail Avhen piodiiccd into a shnip jiomt is < ailed a claw, — as in 
the familiar case of the (Jat, and also in lliids. Nails may, liow- 
cvei, he much icduced in si/e and not luaih extend to the end of 
the digits which su]i]»oil llicm, as in the Si a Lcais, They may 
he altogethei naiiting, even in Mammals, as in tin Porpoise, or 
111 tain u prodigious lehitive si/c, so that the liody’' cun be sii.s]>cndcd 
by them in progie.ssion, as hi the Sloth. 

N.iil-hkc atiuctures may f»< dc\t loped tioiu the side of thehaiid, 
asm ceitaiii Iliids (i 7., /‘alattui^nf), vvhicli an said to he*‘.spiir- 
wingcd,” and in a Mammal {(h'nithoiJiiiin'kas) a liollow horny spur 
glows u]»on <‘ach ankh . 

Ill the Klnnoceios we mcel with a hoin, 01 two lioiii.s, w'hicli 
glow lip iioin tin dorsum of the mu.vle like a gieat blunt nail, 
Jong dennal pa^iilJa* exleiuhng inlo il ami ansuciing to the dermal 
ndges bcncatJi a tiue nail In Owen’s Cliamcleon no J<‘’iS than 
tlirec long lioins aic ilcveloped - one fiont the iiosi* and a s\iu- 
iMcfrn al pair fi oil) t^-c limit ot the lie.nl 

Other limns wlmh do possess bony eoics arc developed fiom (he 
head m pans on the so-called Inniow-lioi ned Uuminants, i.f , the 
0 .\en, Antilojies, (.'oats, and Sheep, and only 111 one anomalous 
form, the J’longbok ( -fn/iAynp/n') aie tlu“a* hoi ny structure,s .shed 
at iiilerials ; in (lie re^i tlux pi mist lliioughoiit life. Koniially 
tilde is iievei mon* (iiati one ]iaii amidst existing lluminaiits, with 
the. exception of the Foui-hoim'd Anlilope, which lias tw'u pairs 
Such iiorns may lie stiaiglit 01 dined 01 .■>pinilly twislud, but they 
arc neviT branched, with the siiigic evieptiou of the Pionghok. 

Sharp-edged, o\ erliippiiig, Iioniy plates (eneli of whieli is coin- 
paialile wnlli a iiaiL may be developed buieatli the proximal pait 
ol the tail, as in the curious IbiddH ^ivninuhn ns. Such jdatis 1 
may elothc th<* entire body, head, limbs, and tail, as in the scaly | 
Mil II is Ol Pangolin ! 

The epidiimis and epithelium which lesjtei lively line tlie out | 
side and iimnle ol tlie yaws may biuh be lonverte.d into hoiii, i 
toiiiuiig M small beak wliieli may be i oinjUKM-d of a nuinbci of! 
clos<‘ sd ]Mocessi‘s and may he tunpoian, as in tlie Tadpole, 01 1 
[leinranent, as in the Siren Largei and dense.! stun tuns ot a 1 
similai kind form tlic lieak of P>iids and the 1 'iiillc and of that . 
most I'Nd'jdimial Mivinmal, tlie (Mnilboihv 11 bid. 1 

The ejni li«*Iiuui witliiii the mouth may In Joially cmuiihed, I 
fonnmg honis teetii which have, a. beion iiieiilioiied, rather the | 
ualiiH ol scales jus in I he suctorial mouth of tin* L.mipiTV i 

In cd tun Leasts, as the Low ami tin Sin c|), ilic front ! 
edeiitiiJoiis pin il)»‘ uppei jaw isiiivi*sttd liy a horny epithelial | 
pad Jig nil, st wlin li the teeth of the fioiit ol the lowd jaw lufe. A | 
much moir developed stiuclurc is met with in llw Jhigoiig The j 
irmit of lioih jaws is iuinishcd with a dense hmnv plate formc«l like 
tin.! Jioin of tin* JlhimHcros, though ot coinsi* widely <liirci'’iit ill 
shape Ihil tlio mJiMmiim dcvclojimciit ot this kind of stnicture 
is bminl in tlie AVlialehone Whales. The uppd jaw’ in tlic.v is 
liiinisheil with viry numerous horny idafes, teimed whnii 
Jiang down fimn the ji.ilale along each side of the mouth Tlicy 
thus tmm two longitudinal 8di(*.s, cacli plate of whicli 1.- jdaced 
tiansvdscly to the long avis of tlio body, and all arc verv close 
f ogcllici. Tlic outer eilge of each jdatc is entiie, hut, its inner edge 
gives forth numeious Jiair like jwocesses. 'fliose are some of the 
cuastituout fibres of tho homy x>latcs whicli thus, as it were, fray 


out and hue the sides of the tiuccal cavity with a network of 
countless fibres formed by the inner edges of the two series of 
plates. This netwmrk acts as a sort of sieve, allowing water to 
c.sca])e between the plates but retaining in tlie mouth the small 
creatures on wdiich the whale Iceds. 

C'orinli cations of the tongue may exist. 'J'liiis in some llirtls, 
as ill Woodpeckers, the stiucturo of its apical portion becomes so 
dense that it serves as a dart or spear. Its surfiice may he more or 
Jess cornilicd in Leasts. Thus it muy he liiinished all round with 
back wardly-]>oiiiti!ig spines, as in tlic Lesser An tenter 
There may lie a largo liorny jiapilln on each .side of if, as in tlie 
Alaiiatce or Oruitlioihynclius, or tlicic may' be horny plates on tho 
tongue, as in the Java Poicuidnc. 

Horny structuies al.so exist which cannot be toiisidered as cither 
epihlastic or iricsohlastic, hut must be hypoblasin* in oiigin. Such 
aic the horny linings of the stomachs or gizzards of Birds, and 
the similar lining of tlie sluiiiacli of the Great Autcatcr, Mynnd'’ 
cojtJutgtt jahafa. 

Ftnikers aio the univoisal and jieculmr cutanious appendages of 
Biids, and generally differ much in size in diticrcnt (larts of tlio 
body, long ami strong tea thcis const 1 luting tlio most conspuuous 
part of the wings and so-called “tails*’ oi Birds. Pratheis arc 
implanted on the body iicitlier in an iriegular 1101 in a nnifoim 
manner, but are aggrcgjited together in dillereiit modes in dilh*i(*iit 
groups of Birds- -each dciinite pat(*h of iinjdantcd reath(*is lH*iiig 
(.illcila feather tiaet 'flu* iiniiiigeinent ol fliesi* trai*t.s in a binl 
IS ealled its “ plt*iy losis,” andseivrs amongst ollici characteis to 
distinguish dilleient groups of Biid.s out* linm anolliei, 

£xnnpflji rat Ions of Dermal jSlufdal Darf.s, 

J^ndi's , — Tiuo diTinal ossiliialions are mi l with hi .some kinds of 
Mammals. Thus tbe Aiimulillos j»os.sess a vei v (*oiripli*te cxtcinal 
(/•nual skeleton foiimd ol small many-.siihd bony scutes, flic 
maigius ui whicb aio adjusted tot'ttlK*!, ami Avhicli aie diUeieiiily 
— into (laiisvcrsc bands or into laigor intb slide masscs 
— Ill dillercnt species. ]n the cxtim I (/iyjtlodoti, the body was 
invested, fiom the neck to the loot oi tin* tail, with om* such solid 
case. 

In the* Aiinadillosa lioniy cjndinnal skebloii is so adjmti’il to 
Hie bony ease that tlic Ibririo is divisible into small scab .s (*oiie- 
snoiiding with the sevual se*ule^. Amongst Be]>li]e.s, wc find in 
the Toitoise.s and Tin tics {c if , J'Jt/it/'t, 'TcMmU)'^ a solid c,\oski*leton, 
the (huaul paitof wlinh is (alit*d Hie “earapme,” wliih* Hie veiitial 
poiHon IS named the “pl.i^tion ” Tlie Joinicr consist*^ of a median 
series of seutes, to eaeh side of wIjkL i.s aniie.xed a sciie.s (*1 lat(*ial 
seutes w hi( h aie nioie (*long.iled tiaiisveiMdy to tin* long axi!- ol 
Hie animal’s body, and these three suics aie intimately iiuitid 
with siibjafent poiiiotis 0} Hu* liitiiiial sk< b ton 'flic (aiapaci 
iscoinjdilid by a senes of sniallci si'iitc.s, vvIik li bunoiind it and 
are iheietore (* died ‘‘ inargHi.ir’ scutes Tin. plastioij con-isls ot 
eight pans ot si iitcs ami oin* a, ygous siulc. In the L<)X-Tonoi''Cs 
Hietndsol Hiis plastion an* movable, and (Hn* In lul and limbs o( 
Hie animal being drawn hi within Hn* siielL can be applied to tin 
ends ol Hie cai apace, so that all the soil ])aits inn be completely' 
(iieitisctl within the dense (xoskelelon As in llic Aimadillos, tin* 
bony seutes aie e«»vtU'il bv cjndei inal stales, some *)f whnli have 
been ulieadv leJerred to as ( mistiluting “toilmse sh*ll ” tinliJve 
Hie Ailiiaddlos, liow(*vu, tbe si gineiit s of Hie (*pidi im.il Jiinl deimal 
skeletons do not coiirspinnl Tin* ibnsal scab's me niiicb l.Hgci 
ami hss niiim unis than me Hn* s« ules. but, while the seutt s ol tin 
jdastioii all* but nine m iiiunbei, it has twelve Innny plates 01 
i.nge siale.s. 

AmoijL''t Hn ni/'?nliia i*eitain Eiogs (e , Hidiipjoh > ainl 
i\ tnfn/tlttjts] deVibip doisal r).'.s‘*oua .scnles, and tin s»‘, as in tbe 
Toitmis, aie inoH* 01 less united witli pJiil'- ol the subjuieiil 
Hiteiiial skeleton 

A .solid skeb ton of juxtajiosul ossecnis sdiUsm.iy exist hi JMshe•^. 
.l.s 111 the I’.oiiv J'do* y.»y>M/(A/e//N, win le tla ‘siit*s aii maim lied 
and iiiiittd by a ]h g aml-sm ket aitn uhition. /'o/iy/z/f r//v also Inn 
.111 iiiMstnient <jt l)ony siute^^, and in the (xlimt liMi J'hncliilnis 
they weie devijopid into laigc ]dates on botlj tin' doi-ijil ami 
veiilial snifaus ot the body. 'Idle Sh.iiks mid Jht\s mav Jjave 
tJicH seutes Hinkly distributed ovei Hn* sihIjh* ol tin body, Init 
quite small A skin so lurnished is (.died “‘shigicin” Tlicv 
may also be laigu and fewei, and plai ed Im .'(part, witli ilcg.ant 
pattcin.-. on tlicH exposed su if cH cs ; 01 tln v ma*. lakt the form ol 
.stioiig dcleiisiv'c spines Jn the Sliiigcon tin* scutes are aiiangcd 
in lows along lln’ )»ody, scjiaratcd fiom t .u h other by softer pot lions 
oi integument. 

In the oidinary liony FtsJn»s, or the scutes b*oninionly' 

Jmt on oficuusly culled ‘‘ scales ”) are difleteiitlv cabiticd iioin tlie 
scutes of Sharks, and may Jiavc Hicir tree projecting nmigHii 
.diio'ilh, wlieii tJiey me desciihed as vinlod, oi in tofdlied-like 
pioe^sses, when tlicy aie teinicd dcu<>fd\ oi ilicy may be inter- 
mediate bet ween lliese two types of fyim. 'fin* 'IMeostcau seutes 
are generally separate, but they may coalesce, to foim a connected. 
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«olid invefttment, as in Ostracion and the Seahorses {Lopfiohraiichu), 
•or develop strong projecting spines, as in JJwdon. 

Fishes luivt* two otlxT veiv important exoskolctal strnetures, 
wliieii may 1«* hony oi cnililfigmon.s. One set of these slnu Hires 
consists ot hlanicntaiy proeesses, wliicli may bo either horny oi 
ciih .neons, ami wlueh snppoit tlie skin of tlio lins, whellier those 
of tlie l)fick, belly, and toil, oi those oj tlie limbs ; siieli sliuetiiies 
aie teniKMl ‘‘ IiD’IMVh.” The other set eonsisls of bony oj eaitil.igin- 
ons liaid pails, v'hieli seive to support the whidi tlieivluie 

lie more deeply, or at least ate less piojctting, and aie e«»mmoidv 
termed “ interspmoiis hones or caitilages," hut wlinh may he <*fm- 
vcnii'iitly distiijguisl)e<l ;is nuUnls ; they aie Veiy jmpf)itaiit 
elements of the tins of Klasmohraii(*hs. 

(.’eitam Silnroid fislies e^liihit in the adpistment <if ])orUons of 
then deimal exosicelelon an alUe^et In r peeiiliar imxle of artieiila- 
jion, ( ailed a sliaekh' j«»m1 This is in the Jorm o| a deimal sente 
in In nlaleti with ri siij)ei i»os< d spme The suite has an osseous ring 
on its snrla<'e, and through this parses another o^-.seous ling 

whndi loiins ])ait ol the base ol tin* snj>ei imposed spine. 

Ill eomiexioii \\ith deimal scutes ami spines may be mentioned 
those 1 (tniliar yet exef'ptional stnietuies, tlie bony hoiiis of Dngm 
latcs. In tlm (.)\en, (huts, and their ;dln*s horns exist <m the 
head as honv e aes, pejMsti ng thiouglioul lile, and supnoitiii^ those 
•‘hollow hoins" hetore iiotiecd amongst tin* epidermal or ejiihla'^tK* 
pails ot the e\oskel(‘ion. As is the < ase with the si ntes of (Hielo- 
111 MIS, these liimy pails aie inlimalely milled With snhjaeeiit ]>;n ts 
of the true 1 iidiiskeleton. In the (Iiialle theie uie tliiee such hony 
]iiominenees, whiiii aii^e as distimt ossilieahoiis, and <mly later 
am 1 h losi* with the skull 'I'lnse aie, tin* (linille’s pair of shoi I 
lioins, togt.ihei* w it h the median pioiiiiin m e in fiont o| tln*in In 
the I)fei we liml hony aiith is, whieh aie sh(*.l annually ami are 
lie'll note ot any hoin\ toNeimg. Ant lei s ni‘i\ (‘visl m both t.exes, 
as in the Ivcindeei, bill geiieially (liev .ne piisuit ill the mal« s 
only 'I’iiev aiise as soft highly vascular ]n ominenees, and wlioii 
fuil\ glow’ll Im'i ome haidened by e.ileaieous de[)o->il. In snim* 
in<m|]is the ni\eslin<r shm dues up and is L'ot n 1 of , and the ln>ni 
itself tails oil alh’i the hrei*diiig season, leaxiiig a slump whenee 
a m‘\v inllei shoots foith agnn in t'n* following m.ii Antlei.s, as 
a lule, ate hiaijehed — mor*’ .^o as the llidii idu il becomes <ddei , till 
m.nuiity IS iltaimd Some Deii ha\ e eno: minis antleis, wugliiiig 
as mueh as 70 lb, ami ionned at the lale ol I lb a dax, 

Tt'tth — The diU’eieuees in slim Ime, iimiibei, foini, and develop 
nieiit of the dental oigMiis .ill so gieat that they cannot ln*ic he 
tualed of. See vol vn pjt. 2!.5J s.y , al.soxol \v. ]»p .‘{lO.sijr 

LnTKIINAI. SkICLKTHN OV VKli'rKiniATA. 

Till' most essential part, of the Vi'rtebratc internal 
skeh'ton is tliti s|»in,il coIiHiin, the ioundation of xxhich is 
laid by a ti'iujmrary or ])i'riniinent struoluro called the 
notochord OI ilotHdh'i, At the anterior cud of the 

spinal coluinii t licit* is aliiio.st always a solid structure 
knowti the cranium or skull, to xvliich niaridjlmlar, 
bxuidean. and branchial jirclics may or may not be attaclied. 
TJio s[>in:il column may be divisible into cervical, thoracic, 
luniba.r, saci.i], and caudal porlions. and may liavc pro- 
cesses ])roj(*cling from it upwards, dowanvards, or laterally, 
xvith arches ot \.ii\ing. exiciil, as neural arclics, clicvnm 
bones, ami ribs, togutber will) a median xcntial pot lion- - 
the sternum, d'ln* wdioJc ol tliese ]iarts t.ik(‘n togctliei 
const ilnie tlie axial skeleton. Tins nu}’^ exist alom* it 
the, boily i," limbles,^, luit olherwise .iddilionai Ji.ird struc- 
tures arc tonnd wliieli togetlier cou.stiiute the ai)[)i.udicular 
skeleton. 

\crtebr.ite animals never liaxe mon' tlian two paiis ot 
limbs, and i*ach jmir is attadied to tlie body by the help 
of ceitfiin skeleton elements teiiiied a Jimb giiillc, divcrg 
ing from which are the li.ird jiaits wliicli con.stitnte tin* 
skeleton uf either “ a{)p(‘ndage ’’ or “limb” In addition 
to these we find in Fishi's certain azygous structures the 
iin[)aired lins, — the osseous or cartilaginous su[i[H)rts of 
which must be reckoned as a part ot the appendicular 
skeleton. With the occasional (or possibly constant) 
exception of the notoelioul, the whole Verlebiate internal 
skeleton is a mesoblastic structure. In the great majority 
of the Vf'rtchrafa the skeleton is more or less bony, but 
it always in part consists of cartilaginous and fiUrous 
Structures. • 

The niimber and nature of the solid parts vary with 


age in the same species. When, in the earlier stages of 
existence, the process oi oshifieation has once begun, it 
goes on more or less rapidly till maturity is attained, and is 
continued, to a certain extent, throughout the whole of life. 

1 ho points at wliich bone formation begins and whence 
it radiates arc termed “eentri's of ossilicatioii," and there 
may be one, two, oi several ot tlie^e in wlmt is iiltmiutoly 
to become a siimle bone. Somelime.s Ibese “ centres’' 
liave an important moniliological sigmllcance, and in other 
instances they w^onld seem to be detennined by the size of the 
future structure. ^ lione.s aie classi-d as ‘‘caitilago bones” 
or “membrane bone-, according as llio) aie formed either 
Ihrongli Die jirexioiis foniiaiioii of a cartilage which 
siibsei|ueiil]y ossifies or directly from im'mbiane without 
the interveiilion ol caMildge. These two classes cun 
generally be easily distiugiiislied, bnt tbere aie instances 
in wliich it would seem that wliat is really the same 
corresponding bone difleis as to its mode of origin in 
difTerenb animals. Woi cover, a eomiiound bom', formed of 
a membrane liano and a cartihigi* bone intimalely united, 
may come to lose citlu'r its cartilaginous or its membiiinoiis 
elements, and thus fiirtlier dillieiiltii's of intei pielation 
may arise There aixi also eas(*s (as in tlie cai apace of 
(^lelomans) in which exoskeletal dermal bom‘s coalesce 
with subjaee,iit bones ol tlie einloskeleton. Sueli bones 
may become deepi*!* in jio-^ition a*' de\i‘lopment advances, 
ami there is re.ason to tliink that not a ft w bones 
ordinarily reckoned .as parts of iJie endoskelet on arc of 
derma] origin, and first appeaitd in ancestral forms as 
placoid scutes or liennal s]niu‘s. 

As the development of tlie skeleton proceeds, ossificnlion 
tends to tuse together inoie and nimt' bones which at 
their lirst appearance were st'paratt' ami disluu't. ^J’his is 
notably tin* case in warm-bloodt'd animals, and is most 
noteworthy in tlie warinc*st-bhn>ih*d class — that of llirds. 

l»esidi‘s the t tiaiesieiict* ol distinct bones, another fusion 
of bony sliuctuics occurs. 1'his is due to the fact that 
the ends, oi jwojecting ] actions, of what aie essentially 
and iillimalely one bone may for a lime jiersist as distinct 
bony pai ts, ti‘rim.d “ i*}nphyses.'’ 'Thus, in tlie case of Alan, 
the ends of tin* longl»oiies of the limbs aie at first s(‘[)arate 
fiom the main pait (or sliaft) of each Jong bone, and do 
not become continmm.^ with tlie latter till tlie hnnian 
frame has nearly atlaiiicil matin ity. 

Th»i hard parts of the inteinal ski leton, being those 
which as a framework supjiort the body, form ]»oints of 
attaclinient f<»r the muscles wliich move liie hoilv,--sm:h 
liaid parl> In'ing used as eithei ]i*\i'is or tiilcia, a^ the case 
Ilia}' be. The great iii.ijontv ol the lumc' me thus in- 
tended to move one upon another 'I'lic eonti' oous surfaces 
of boi.e^ lurni “joint. , ’ wlneh m.iy be imim.v.ible, mix< d, or 
niovahle. The bone.-s of tie* skull .aie mnled by immovable, 
joints, e.ilh'd “sntiin'.s.” .Inints an* said to be mixed wlien 
the motion allowed i.s exceedingly .dight, as vsIh'ij two 
bones an* allowed to lie sliglitly ."tparaled liom e,n‘li other 
by the inlcrveiitinn ol a mjI ter .*> iiii^tanci* wlneli attaclied 
to both. We Ji.ive examph'.s ot mov.ible joints in the 
human neck, the two np[ieini()vt hones ol wincli are 
arlieulali'd on the principle of a ]»i\ot , in iJie elbow, which 
forms a hinge ; and in the -^houldir, wheit*. the u[>}u r arm 
joins the shoulder- blade in a ball ami socket joint. 

If one conxex articulating snri.ne be globular, it is 
termed a head; if it be elongati'd, it is cal ltd a condyle. 
If cither of thc.se i.s borne, upon a nairow jioitlon ot bone, 
this latter is called a neik ; if .a pulley like surface is 
formed by siieli a juxtaposition tw’o eond\les as to 
leave a di'pression between them, .such a a art i culm surface 
is named a trochlea. 

The curious and OM-eptional ^rnirigeine n* te rme d a 

J Uallour’s ( ntti/mndtrc Kmhiynhuju, vol. ii. J). 448. 
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shackle joint has been already noticed under the head of 

“Scutes.” 

AXIAL SKELETON. 

The whole axial skeleton — includin*^ both the cranium 
and tlie spinal skeleton -a}>art from the notochord, is 
formed from t}iemi‘sol elastic tissue bordering tlie medullary 
groove o} ilie embryo. As the (issoritial part of the axial 
bkeleton is the spinal column, so the essential foundation 
of this column itself is what is known as the “notochord." 
This js an elongated cyiindii<‘al rod of soft tissue runninif 
along the ant<u’o ]>osterior axis of tlio body imnuuliately 
subjacent to the central porli(m of tin mu vous sybiem. its 
mode of origin from the gerni-la^»u.s ol the (unbiyo has 
yet to be finally determiiusl. It is said ly iJalhmr^ to be 
developed, in most if not all cases, as an axial diffucntia- 
tiou of the hypoblast. The cells of tlic notochord form a 
tissue re, semiring carldagc, and it becomes surrounded ly 


In the Lamprey the notochord persists, but a longitudinal 
series of small, similarly shaped cartilages strengthen the 
sides of the more anterior part of the membranous dorsal 
canal wliich encloses the sfiinal marrow. In the Chimmra 
these arc more developerl, while nnmerous circular cab 
eilications appt‘ar in the* notochoul.il sheath. Tn tho 
most anterior ])Mrt of the trunk the cartiliiginous elements 
unite to form a continuous investment ot the notochord. 
Amongst the (lanoid J'^islics, the notochord jicrMsts un- 
constricted and cylindrical in the Sturgeon and the 
Lcpitlosiren, but curtilagiuous or lion) part ^ appear about 
it and lorm a longitudinal series oi an lies above and 
j lielow it for tlie [»rolection respectively of the spinal 
I marunvaiul sub vcrtel)ral hlood-vcsscjs. In different kinds 
of iSliMiks further coniplicat ions arise, and tho notochord 
becomes encroached uj>on, in diflereiit modes, l>y clioiulrb 
ticatioii and c.ilci lien t ion, till it becomes segmeniotl b} tho 


a Tuoro or Jess dense iduoiis fin.uli. Such an organ is ; inlerxeiition of n scries of thus lornicd haul parts cm Hod 


found to 1‘xist, temporarilv la- pevMiJUiently, in certain lower “bodii's” or “centra,” between wliieh relies of the 
creatures -- Ascidians wjiicli m mo^t other re^K'cis whl<‘ly notoelmrd still lemam. Jiy this jiroc-e^^s of segmenlution 
differ from Vertebrate animals. Smiii few of tlu'se animals tluTc corni' to ]»' formed what me e.dled vertc'br.e, tho 


are furmshe-il with a, l.'iil Ihri.ughout tlie wiiole of JHi, 
w'lihi others are liiriiislied willi siir*h *Mn organ only in 
their larval or iminaliiK' eondition. ft is alone in siieh 
permanent or tfmjxa.uy tail, and not in the body As- 
cidiaiis, that a stnicline ol this kind is met with. 

Ill evciy A'ei tf lo.ile .inim.il tlie notoclionl is the first 
part of tlie sl'<*h‘loM to .ind it e\ten<ls tluoughont 

the whole lengtli ol the bodv, ac. will fu of tin* tail. In 
every smli amiiml, evr*<pt the bnnceh't (.!////>// it 
beconT'. arn-stel anlcieul^ in tin*, midst of that seismd- 
ariJy h-imed ikeletal region wliicli bei’onn's the skidl. 
In Airi/»}nnrH% howM'Ver, in winch no skull is ever formed, 
the notncliord extends tn <|uite the luilcrior end of the 
body. It is emjo^cd in a si long sheath, xvithin whicli 
its substance is s'''.rmented so as to uvcMiiblc a longitudinal 
aeries ol coins ’ or < ounteivs The only other u pieseniative.s 
of the inieinal skeleton in this animal an* (1 ) longitinliiial 
ligaments (rtticn;,«th(.mng the sheath of the nofoehord 
above and below') : {'!) (ibious sept.i wlueli jiass out 
lateriilh livm it betwiMUi the muscles of the body, to tlie 
fibres of whieh they give iittaclunent , (o) a longitudinul 
inembrainuis i heath of the central part of tlie nervous 
system, b'limng an elongated antcio ]»osteiv)iiy directed 
cylinder above the notoi iiord , (1) two vertical .septa,- - 
one dorsal, a-Hceiiding iiiedimily horn such neuial sheath, 
and one ventral, descending nu'dianly' from the, sheath of 
tlie, nofoehord in tlu' legion ol the tail; (o) tw'o jr»inted 
cartilaginous filaments which Jio one on t'acli side of the 
longitiuiina! slit wliieh serves the lancelet for a mouth; 


I presence ot wlneli m tin* ovei wlu'liuing inn jority ot Fislics, 
ns well a-i in all the higher e)a.*'ses of animals, has led to 
the. Avliole group being called Vt rlrfirafti. 

In the vertebr.n of most VertebTati‘.s we have a solid 
! Ixsly or centrum, fiom the dorsiim r>f which there arises 
I on each of its two sides a neural plate, w'hich then bends 
I inwards to meet, its fiilow of the opposite side, thus foim- 
I ing an arch (the niMiral arch) tor the ])ioh*etiou of the 
I spinal cord, or marrow’, whieh [lass*. thiough it. From 
the doisal sid(‘ of such neui.xl aidi a pioci-^s called the 
neural spine viuy commonly dm » nils. Fioni the sides 
of the <*eritram or neural areli, ai of both, a single pioci’ss, 
or two .superiiui)osed pioeesses, may jut out w aids, whiidi 
arc known as the transverse jihkos'' or ])roeesse-., to 
i wdiieli the ribs are generally articulated when ribs arc 
I jM’i'scnt. rnfcriorly directed pioeesses, single or double, 
j may descend from lieiieatli the centrum, or may be 
i dev(}lo|;ed in the intervals between adjacent ceiitni, .and 
i are goiieially related to liie ]irot(*ction of large blood- 
vessels, tbough they may only serve ior musenlexr attach- 
im*nt. 

Adjacent vertebra* are commonly connected together by 
sjiocial modifications of the neural arches or the centra, or 
of both. Mostly tho opposed margins of the neur.d a relies 
develop sjiecial procc.sse.s for attachment called articular 
jirocesses or zygajiophyses, and tlure may bo additional 
intcrarticulations. There may be* as few as ten or as 
many as four hundred verti‘bne. 

Vertebra* may be divisible, as in the highest animals, 


and ((>) eirtain cartilaginous filaments which strengthen 
the sides of tlie biancloal c‘t\ ity b('tvvcen tin* intervening ! 
vertical lissiires of the wm!|m of tli.it <*a\!ty. 

Jn all othei V ertebrate aninial.s tlie axial skeleton is divus 
ibk* into that of the licad, or tin* cranial skeleton, and that * 
of the axial skeleton bcliiinl the, head, or the sj»iu:il skeleton. 

. Spiuaf Sh't I itna. 

Ill all Verief»mte animals cxceid tlu* Lancelet, the axial 
skoleton IS eimi])rn*ated by a longiludiual series of addi- ' 
tional hard j>arts cartilaginous nv osseous - -wliieh si rve to 
protect the sjunal cord, or marrow, aboxc it, or the gre.xt 
blood-v e.wils beneath it, and xvhicli hnid pints sn]i]»ort, 
encroach upon, or ro[)lace the notochord itself. Neverthc 
l(‘ss, tlie notoeliord pei.sists llirouglnuit the whole of life in 
certain Fishes both of the lowest and highest ty’j^es of 
piscine oruunizatioii, but it docs not jiersist in its entirety 
in any adult A'eitebrale which is not a Fish. 

’ Ctm}mratn'e Hfuhnfoloqij^ vol. ii. p. 449. 

® Owen’s Antiloniy oj^ VirifVraUs^ X“oi. i. p. 31. 


into five categories : — (1) cervical, or those of tlu* neck; 
(:i) dorsal, or those of the back ; {?») lumbar, or those of 
the loins ; (4-) sacral, or those with wdiich the pelvic limbs 
arc connected; and (5) c.audal, or those which are 
posterior to the sacral verti*bra*, or which support the tail 
when such n,n organ is present. There may bo only tw'o 
categories (dorsal and caudtM.1), as in f'ishes. 

Tn most Fishes and some exccjitioiial lleptilcs tlio body 
or centrum of eat*li xortebra i.s so imperfectly ossified as 
to remain biconcave or amphicielous, that is to .say, it 
presents a deeply coiieave cup-like form both in front and 
beliind. The space thus enclosed by the adjoining cups of 
encli ]).iir of succ(*,ssive vertebra* i.s filled U]> by a soft, 
sjilieroidal remnant of the notochord, xvhich thus serves 
as an iatennodiate connecting substance. The cups may 
become filled up by c»ssification, as in Man and Bea.sts, tlie 
flattened surfaces being connected by wdiat arc called inter- 
vertebral disks. Each such di.sk is mode of fibrous lamella) 
which surround a soft elastic i^tjntral portion which is a 
last remnant of the notochord. Often the vertebras may 
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have the centram very convex at one end and very concave 
at the other, and eo give rise to a ball-and-socket joint 
at each junction between the successive centra. Such 
vertebrye may be procccloiis have the cup in front and 
the ball behind), as in existing Crocodiles, or opisthoccnlous 
{i.e., with the cup belund and the ball in front), as in the 
Bony riko Fish the Land Salomamh'r, and 

the cervical vertebrJB of iJuininantsj sometimes a voitobra 
may be biconvex have a ball at each end of its 

centrum), as in the first (‘audiil vertebra of the (^rocodile j 
or, very rarely, tliero may be two prornineners, or the eu])S 
may exist side l^y side on one surface of a centrum, as in s»»n\o 
cervical vertebrm of (^helonians. Instead of intervertebral 
disks, with spheroiilal letmianls of the notochord, adjacent 
vertebra* are often (as in Snakes) united by wdiat are called 
synovial sacs, or tnembranous closed bags containing an 
albnmiiious fluid called ‘“'synovia^ and comnK)n]y known 
us “joint oil/’ 

The variions [ants of n Yertt3bni may be all united to 
form one* single bojie, as is generally the case in the higher 
animals, but such is by n(» means universally the case. In 
the lchthyn>aiirus Ibid the neural arch [jonmuiently 
distinct. Iron) the centrum; and in ilie Carp t])e transverso 
]»ro(essfs are sej»ara.le. The neural arch iisidf may be 
made nj» (»i two si'paratt* pieces on each side, as in some 
FlcisiiiobKine]) < //., liuia and Sjuatf.r. 

Sonictirm's the ni'inal ar<*h, instead of rejmsing upon its 
own centrum o)il}, apjiears, as it wore, shifted so as to bo 
connected with two adjacent, centra, us is the case, c with 
the dorsal vertt‘bi<i‘ ol 'Portoist-s. 

(loncrally the nerves which j)n.ss outwards from the 
spiiuil niariow wbicli lies in the neural canal ])ass out in the 
intorvah lu*lw'cen adjacent neural arches. Instead of this, 
howc\(T, they somi'tiines peiforato the neural arch. 

Nc'ural sj»iiies, *t|iougli generally single, may be doulde 
or altogether abs'‘ut., and sometimes, as in Tortoises, they 
may intimately coaJesr'o with snpernn]>osed dermal ] dates. 

(U‘ni(‘ul \s ims bco) alH'.idy indicalcd, no veitcln.n 

can !)(’ (listnn;aisliod us (■•'meal in tli(' (lass of Vishes. Kev»*r- 
tlu'le.ss tlie (list thice or four vei (< hi.e i)<‘\t tlio lieful nuiv, in sonic 
of these aaim.ils ja’cstaii aniuiKcd (lilfi*rcacc froiii the sin (•< (‘ding 
vcrtchi.c hMa*4 intith (dongat'*d and unilod lo each nthci h\ 
sutuic, Us in Fi'fulniiti und /hofius^ and they may, us in the iattei 
Fish, dcMlo]» u (ontiiMiou.s inloioi vusenlur canal. 'Flic scc'ond 
and third vcitchi.c may foini a hollow hladdci-liUc case of hone, 
as in fhhihs\ or scud ontwiuds or downwards s|ic< lal pioccsses, us 
in the (.'arj) 

In Amjiliihi.iiis only a singh* njlchia ( .ni he called cdMcal, 
hut in Saiirogsidans the nuniher may he vciy l.ii gc Thic. inthc 
Swan i( iimonnts to Iwi'iiti -liic, wliiItMii sonic oftlic I'h *’i<r>aui fans 
it c\'M'cdcd foriv. Ihids, luiiig animals whnli haic. to juifonn 
with the heuk fnnclnms whi« h in most animals aio perloiincd hy 
iimhs, require to hav»* a seiv inovahh* insk ; and eoiisc«jucntl> a 
consiilcral)h» iiiimlar of jomis (and then hue of veitchm*) arc 
t((nnrcd in the ms'k, which is the only part of the s[nii:il column 
that IS icr\ llcxilde. in Ser]Knts. whnii liavo the whole .•>{»iiial 
column vciy llc\ihh, no icallv ‘>atisl,n (or \ line run he diuwn 
between (Ciiii.il and doi.sal \eitehi.i In I.i.'aid.s theieaie iisn.rllv 
from sev« 11 to nine, hut in tin- wmde •l i-sol Mummals (w hel her 
tile neck he leiy long, as in ihc (Jiialle, or, lih(* lliat of llie 
I’tnpoise, c\j)ennJ\ s! oil) there aic i onstant Iv lari s<*sin eeivic.d 
veilchra*, exccjil in the Sloths, whieh may li.iic litnii nine to m\, 
the Manatee, whndi has Init six, and the Mains, wltuh inav hu\e 
eight. All the cerviful vcrtehr.i* may hei ornc amhvh'srd togclhn* 
into a single ma-s, as usnally in ihe true Whales. Oidinanlv ii. 
ManiniaLs the trail -.vii'-c piofvss is .s,ii«l to he. ]'eiloi.ite«l, '/ 1 , there 
are two .such on c.n h side, whnh aie shoit and coiineit<(l at then 
distal ends hy .i hony hiidi/e w'hidi ie]ireM’nt'» what, in tin* thoiax, 
is known us a rib, as slmwii h\ iheii eoinlilHui Jii oilier ela'!s(*.s o( 
Vert chratos. Indeed in the lowest Mamnials {/Ji/'uhin and (//*- 
nithorlnjw'kufi) Ihcsi' osseous lindgcs hfi\<‘ the loim ol distinct, 
nioie or less Y-sh.»ped hones, as also in the (hoeodilo, win re they 
arc niinli ]'rolonycd In many bi/ardw und biids tin* jiosteiior 
cm leal veilelu.c hear long iih.s, and aio only eoiiiited asceivical 
heeaiise >neh )ihs ilo not reaihthe breast Iroms while more ]ios- 
torioily pluecd lihsdo attain it. 'I'lie two siiperimirosed tians#rer.so 
processes, wdth the nh joiningrthern attached to .suev ceding vertehia*, 
xonn on each side of the neck a sort of bony canal in which runs 


tho vertebral arterv. Sometimes, however, as in the CftmcU and 
Llamas, this canal is replaced hy one cxeavated in the neural 
arches. ^ In some Cetaceans the external bar (or rudimentary rib) 
is wanting, so that there eoinc to lie two elongated tvansverac pro- 
eesse.s on each side. 

Sui*(*es.sive eeryieal voitehiie may (Idler strikingly one from 
another, 'I bus in the ((lurnon Kiiiopem 'rerrapin we lind the 
foiiith eervK'a! \eitclna with ns cent nun ('(.in ex in front and 
eonca\e hohiiid. I'lie eeiitiiim ol the liftli is biconvex. Tliat of 
the si\tli is (•o!uM\c in lioiil wdli a d(»nhlr com evitv behind. Tho 
.seventh is doubly fonvex hoMi in fiont ami hehiiid. The eighth 
is doubly eoina\(! at eai h end Tin* ninth is •haihly eon\e\ in 
front and singli so hehmd 

'J he liisf cervical Acilidaa is kimwii as the atlas, and joins the 
skull, winch in .Man it Mi]»j»oTts It m.iy he fii'-cd in •'iie, solid 
mass with the skull, as in iho Sting.on, ot' with a entam number 
of veitebiM*, as in the liays. It may he nmlcd 1 )\ sotce, as in 
Tlie V( Ifcitial paitoi the jtlas muv h« timusPud, as in 
the Wombat, or remain a distim t hone, as in ilo 'rh\l H im Tim 

m*uial s]iinG niav he delacdied fiom tlie hcumI anh -i . in ihc 

Crocodile and Tiiiiiiv. Its vential ])ait may si nd cm » ptaided 
proi'ess tow.iids tlie head, as in Aoiphivma It mai d«\^ loptwo 
eoneavc* surface's to artn iilale with the sKull, us in Ampinhi ms and 
Maiiim.ils, ol only a .single clip, as in Saiiiopsidans gi'iici.illv. 

TJie second (eivi(*al veitchi.i is known as the iims, .md i^ dis- 

tingiiishahle in all Veitihintes above the Tihtln!oi>,uln. Its 

cent linn deidops antenoily a, .s]»ecial |)c<j;-likc or tooth like jno- 
miiK'iice known as tin* r»don(()i(l ]»i(»ecss, loiiml wlm h the hi .id and 
atlas verichra luin as on a }n\ol. 'Phis pioecss mav (.t^ in manv 
llcptiles and in the (h mflmtltif/nhus amongst Mamnials; n niaiii 
a dislim t hone, und IS icg.udi d .'i.s the tnu* e(*ntntm ot the atlas, 
which fhiis geiieially coilesccs into tin avis veilchia instead of 
with the othci poll lulls of its own vcitehia. The oilontojil pioeesa 
may he uh-.ent in eeitain M.iTiimal.s, as ainong.st ( Vl.u't ans. 

ihisn Lniuf»i\' I'ntihuv ■ The vi'itchne w Inch come lief ween tho 
eeivieul vertehia* ,iiid those* (saci'al) vvliieh snjipoit Ihi' fichn liinh.s, 
or, wdieii thi*s(* I’lttei aie alisenl, tlie vcitchi.e he'lwecu the (’I'rMcal 
find thi* caudal ■\eilehi.c, foim tin* vertehne ot Ihe tiiink These 
are .snhdivisihh* into d<*rsal and Inmliai when .some of them 
(ahvays the moie antenoi) hi* n ribs und •itlicrs do not hut have 
transverse pioeess(*s only. 

The numhei of trunk (or doiso liimliai) v(*itehta vains guatly, 
being VTiy lew in Frogs and Tortoises and veny mimeiejus in 
Seipeiits. Ill Mammals it lungcs Iroin about ..(‘\enti i n, in Home 
Frim.ites, lo hveuty-s( ven, in ////m.c A di hiiit» numlier of trunk 
vcrtdua* is (hai.iitciifc.tie of e'citaiii gioiips ot M.iiniiMKs, though 
this iininla*! in.iy he mad»* uf) hy dilieieiit numheis of doisal and 
hnnhat veitchra*. 

Jhrsnl I'uffO/ir , — Itih la'aring vcitehia* are* s|im*tiir('s eruidanlly 
found HI all V( rl(‘hiat( animal.s .save (’(‘rt.nii Fishes and Ainjihihiaii'^. 
I>(»i‘-al \( itehjtC must he etuisideicd a.s me hiding tlii'wliole riimiher 
of tiunk MUfibra* in Seipents, since in tho.se aiiim.il.s tin* whole 
seius ol the )ulfc-i silpjioil nl>s. 

An oidiiiaiv Mammalian dois.d veilchra eonsi.sh’ of a body and 
nemul areh with aitieular ]»ioces'es or /ygapoi»h\.sc« ital with a 
inoie Ol less elongatfd mural spine, and .i trins\erse [»io(i\ss 
wliieh Jilts out. and heais an aiticul.u snriaee at it. end. This 
pioe e.^s aiiswci.s lo the nioie doisal of eaeli ]>iir of tiuii .i "rse ju’o- 
eesses on (*a( h .side ol a e(,'rvi<‘al veitehia. Anoliici aitiuilai 
.snii.ici* plaieel at about i]iejnm*tion of tin* nenial an h and (intiinn 
ans\\f*i. to tlie moie vcntial of ernh ]»aii ol tiansieisc ])ioc(*ss(*s on 
e.ich sido of a ( Cl Meal V ei tt hi a 

The lih wdiieh on cue h side ot Ihe l(*it(hlft ai 1 1 < likste s with 
tlie^e* l\M) Miit.iei «■’ h.is geiin.ilh itself siieh a .suificj at Us ]U’ox- 
nnal end (oi head) and .inothci on a morn oi less mai kc«l p'oTiii- 
iieiice c.'ili(*(l tie* tilhiiilc of fjie iih Flicsi ait* i(spccti\(lv 
desigintt d the e.ijiituliim and tnln n iihim, an«l Ihcnfoic tin* pio 
ccsM.sju aifienl.li .sijifansof the \ cite hiu fo wlneh tin (■.ipiliiluin 
and tahe’cnluni an* icspe eln i ]\ .ifl.i<h"d an t.ilicd the • ipitnlai 
and Inhi'ie nlar ]aocc‘.s<*s or sm fat c ., asllo < re m.ii »*. 

Soiiml lines c.ich veili'hi.i e.iiiK.. hnl oiic sm h .i»ti>ij!.ii * tnf.no 
(that foi the (apitiiluni of llic iihsi .is in the l)ol|!jm Tie two 
.tifnnlai siiifae'es may co-cm I .nt djileniii kifls on <inc M’ligNi 
pioecss, as in file dojsjl \iil(|iia (d l lie ( 'i oeodd , m H ' i)i.i\ he 
in ( lo'-e .aJ)]»o.'^1tlon, ami, as il wnc fnsi d toveihei, a m .‘'t. penis. 
'I'hey in.iv, Ikjwcvc], he Mijtp(<i h d h\ tw.» •piio dr(m*l jiodS'-is 
-one (I01.S.1I, the olloi Miiliai,- a> in J h'h ^ nci 

Man h.is twelve doi.sal \ci!(lii.i Tins is .1 little Ik low* the 
jivMage of hi.’. ( la.s.s, w hi*ic tin ic mav he l vv( nty -font, .j-> in fJicTwo- 
toed Sloth. '1 luie an* moll than fw(*h< in ino ( Ih pt ih s, w Job in 
Hnds then* are meistly hiii si m n lo nine oi, miv i.iiely , eleven, 
w hile tliere may, a.s in f icvnttt (dht^ ]» hnl (hue jMk(me(l as d»*jsal 
on u((*oiint of the g'le.il • vteiit of os'-ilnahon in tin* samim or 
part eonneefed with the legs 

Till* most rein.arkahlc inodificati<*n of dor.sjd vertehne is tlnit in 
Toitoi.ses and Turtles, whe.e tin* mni.il spines expand at their 
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oumrnitfi into wide ]>latos which articulate by flulure with .each 
other and with siiriiilarly evpaiuled ribs, to form the curapaoe. 

In Serfwnts and Jfjimntis wt* have a 8 jM*eial mode of vertebral 
iiitct.iitn’uhitioii, ovci and above liiat fonued by the zygapophyses. 
TIh* iH'Uial Hr«*h dev«‘lops a median anterior jiroinineiiee with two 
aiticuliu surffe-es ealled tlie /ygosjdjene, and (his fits into a eoiie- 
apoiidiiig median ]»()storior reeess ealled tin* /ygantniin. 

Tin in.ixiniinn of e(tmplieatiori us leguids tin* intei.ii tieulatioii id 
doiwjil v» j t( In.i Is found in llie last ihus.il of the (beat Auli-alei 
There cM.di posterior yNga])opUvsiH develops two additional aitiuil u 
suil.its, one, on each sule ol a noteli Avliieh leirivis a Janets', 
from ilie autciior side of the neural aieh of the sue< eeding xeilela.i, 
wliieh jiToeess is furnished with two <’ones]»oiidiu» suifaees Moie 
or less distine.l traees of eeitain additional proees-,es, < ailed met 
ajiojdiyse.s and amipojdiyses, aie somotiineb pi i sent, lait these jt 
will he bettei to noliee ■wlmii deseiibing the liimlai voitela.e, 
wherein they aie moie develojiod. 

\Vu imd in some Serjients peeiiliar proeesses wh i< h pK>)ee* down- 
wards and forwards fioiri the base of ()ie inner side ot the tiarisvetse 
j>roees,ses. Wt‘ may .dso tiiid )iieseiil along median inleiiui pio- 
eoss extending veitiealJy from tin Miitial surhiee of the < fiiti iiiii 
and as long as, oi longer 111 an, the neiiMTspin*' ol ( he same \ n ti hi.i 
Sin h jiroeosses ale jire.sent in nMU> Seipinls espniallv the 
poisoinuis ones- -and in sin-h Ihrds as the i’c ngum .ind < 'oimoianl. 

Liimhat These aie vertednu nileiposrd between the 

doisal veitebr.e and tlie sacrum; tliey aie gemiallv the hiig»'f 
vertebr.e of eaeli veitebial column, hut soim tunes (as in I’.its ai.d 
JMi loducl vies) the eeivieal Vertelna* aie vid laigei Ijiimbar 
veitibne are gnieralh to lie ilistlnguisln d in Mammal iiiCioeo- 
diles, and in eertain la/aids, but not in any b Idhy »pMdaii 

111 lUrds liimbai veadebi.e an* present, but an* dis-nini'il ami 
lihhleii liy the extent to winch the sai jal ossiln alion « \tiMids ho- 
waids. 

T)iej*e aie five lumbar veitebne in Alan, but tlie numbei lu linn 
is below' the aveiage ol Ins class, though sotm* Ap<‘s h.i\c bin loin. 
The Slow Lemur may have mm. (he Tw<» (oed Sloth ha-, but 
three, and the Monotn*iries but two Thesi* iiitebne an leiv 
niimeions in flie but tin* Iiiiulci iimit o{ tlie lumbo 


No Fishes have a true sacruni, though, very rarely, as in the Tur- 
}>ot, we meet with a kind of false fiacrurn, formed by the anchylosis 
of the bodies and ventral spines of the lirst tw'o caudal vertebra*.. 

Ciiwhd rrrfefir/K.— The vertebne of the fail maybe, as many as 
27 u, as in some Sharks. Amongst Mammals 48 {Microgalc tmvgi- 
taiidafa) is the Inghest number Man lias usually nuliineiitary 
laiidal \eitebn\‘, eoinplelely or paitially united so as to form a 
small eoimal bone ealled tlm eoceyx. lis jiroximal end articulates 
with the Ha^rum by its ceiitium and two small zygapo]»hy.soa. It 
lias lu'sides two nuliiijcntary tiansveiso jirocesscs and Iw o processes 
lepreseiiting jdois of the absent neuial arch. 'I’he other yertebras 
are destitutci ot jiio(*esses and consist but of smnllcr and smaller 
virtcbral centra. Thus the last vertebra is the vei^ ojijiositeoj the 
first (or atlas), ln*ing all centrum, while, the atlas has no ccntniin at 
all. The cocey \ usually becomes anebylosed to the h.ieruni about 
or after the middle of life. The eaiulal legion is shll more reduced 
111 some iJats, when* theri* may be but tyvo siieb yertebric. 

In animals jnoviiled w'ltb nuuieiou.s eoec^gcal yertebne, sueh 
Aeinbne iii.iy be ptovided w 1 1 b pi oi'esses ami artieulalioiis as 
foinplev as those o( o(hei spinal legions. Transverse j>roee.sses 
m.iv be l'iigi*ly deyrJojxMl at tile tail loot, bill almost alw.ijs llieiico 
bL(*kw.iids dimimsh in exieiit ; sometimes, bowcvci, as in the 
Armadillo {(^hJannidojihm us)^ they may incie'ise iii size biu*lvW'aulH 
fiom the tail lool, iiaitd} (.is, rg, in Mcnithnuti Inn) caudal 
Aoifelu.e mav lie liirnislieil witli two iihs suppoited by both 
I tul*ereul.ir and eapilulai jnocesscs lnh*noi arelies may exist in the 
I foim ef del.jebcd “ elievion bnws *’ jiI.iumI bciiealli the intervals of 
I suiiessiM* caudal vi'iiebi.e, esjiei lallv lowMids the t.nl loot. They 
m.i^y In* lepieseiitcd by pioeesses or by eon I miioiisly ossihed inferior 



j sjtllie evleiid njiw.uds fiom it 

. Iljids liave giijeiallv si\ or eight, but may have ten, eaudiil 
I Acrlelii.e. .d the end ol wbnb is a hO«ealli d ‘‘ jdongbsbare-bone.** 
I consisling of two or more yeitidn.e anebylosed logeilici 
j Th(‘ I'amlal region of tlic J’log is lorined in a \(*ry jieeuliar way. 

I U iievei eotisisis of distinct vertchi.e at any lime of life, hut is 
loimidbvthe ossification of the membiane whnh suitounds the 


legion IS mole OI h‘ss dillK’ult to dctennim* in the-e .mim.iK 1 'lie 
tl.'ilisveise pioies.ses .lie gi iieially much ]oiig<*i tiiaii thosi ol ihi 
doi''al verlehi.c, and do not beai citliei ♦ajuinlai (»i tuheiiulai am 
i uliir surfaces 

'fhe jiioi esses, 1 1 ready sjioken of as mejapoph\''es and 'in.ipophy so, 
aie gcueially min*h moie <leveh»]K‘d in the lumbai th.in in tie* 
doi.sal \eilcb),' The lorinei project how aids fiom the Mcmity ol 
the aiileinn /vgayiojihj ses, and thelattei ))io)cci baikw.iids at a 
lowei l(\el llotli proce.ss<‘s are to lie delcetul in the last iloi’vil 
ami lirst lumbar veilcbirc of Man, but aie at rlnii iiKi\jmiini in 
the Armaililio^' In addition, also, to tlie eomple\iiv ol aiiv nla- 
lion hcloie desiiibed as e \ i ding on the Iasi doi-,aI Milelir.ifd tin 
iiieat Anteatei, we Imd iii that aniinai's himhai I'gion , in addi- 
tional .11 in 111 . 11 suifaieoii <*a< li side ol c.n h Inn iiise pioee-^*. 

The liiniiiat vei lehi.e may bi* anelijloscd logtlhei .Mid loothei j 
|Mi ts o| the ski'letoii, as is the i asc mi Ibid .. 

.S'oeio/ I'f n'l’hru’ --These me dis| nigiushi d bom idheis, not only 
by then eoiim*\nm witb theskidelon ot the pehn ImiiIk, but ;iiso 
by tln n eoalcseence ami a cmtaiii ilegi.'idalion in iluir stiintme 
as eompaied w'ltli tin* trunk and eeivn.il ^elt<bla In Man Ji\e 
vertebi.e lliuN coali-see (o foiin tin* iinne or less tiiaiigidai *-iiigle 
bom* known as tiio saeium. but whn li alw.i\s show-. ]i] on ticccs u{ 
its eomjiosile nature Stn*li eoaleseemc .nnl de*ri.idain»n g*’m».dlv 
exist 111 Vcrtcbitilcs nbo\e the wlmii j.o,sc-'» fully 

dt*\elop(‘d limbs Tlie toilC'ienei* of v<*itib)a is g,m*iill\ h*',, 
e.Meii.sivc tli.iii in ’Man, iliougb sonnlnms as ni Ibids, some 
Edentates, and snine l»e])tilis- it is mm ii gnabi Tin* sai nun 
maybe eompo.sed of as many ji' ten veifibm ,as in ••onie Anna- j 
aldios) oi of iweiilv I'as in tin* Oshidi’, .iiid tin lumbii oi caudal ! 
vertebi.e oi bolli e<inlnbute to its lonn.itioii I 

III most if not, all M.mimjmIs tin* smial leilebi.i* m the hkmc • 
Tinfeiior (d th{*ni Iniye what .neat Inst dislinel l\ ossiln d « h ments j 
in tlieir tiaiisviise jnocesses, w'hn h elenn iiis dike ji.uls befon* I 
noticed ill tlie ci’iMeal v<*itebia) aie codal in tlieii iialiin*. , | 


I notoehoiil, to wJueli two small nciiial aicbes bi come attaebeii Tins 
I .siiiietuie is c.illeil tin* iiio'-tyh*.. 

I in Kisliesfas iiiTbe Tck h and Si leklebaek') Ihcie nciy be .a iiiostyle, 
I eoiitinuon*^ with the I'ciit turn of tin* l.ist vei It bi.i Sm li a uiostyle, 

I unlike tliat oj tin* King, is very sIcm ply bud iipwmds It i.s veiy 
I .miali ami incouspieuous In olbei Fishes tin* liindei jent of the 
mdoehoid m.iy ;,is in ibe S.dmon) lemain uiio'-silied and only pio- 
i te(*led by lateial Imny jd.ites, bill it is still sliaiply lient upw.'Mils. 

' 111 a few Fisln s ^as, e i/ , Pufifplern.s) lln* biinlei end ol lb** s[iinal 
I eoliimn is not ]»(‘nt ujovards. In olbei Fishes again i.is in tlio 
Mnigctm and many Sbaiks) fin* binder cinl ol lln* \eittlu.d eolnmn 
g’.idinilly tapi'i’s and gi nin.ally (not siiddenli as in the I'eieh 
I and S.j!nn»n) iin'lines u]rw'aids In the loinis in wOmi h the iMiidi*!' 
end ol the vcitcbial column bemls ujiw.'MtIs wiictlni gi.’idu.'illy 
Ol ••inldenlv the ai(*ln*s and jiroccsses beiicatJi ils hindci tinlexcied 
in si'e those on the doisal side ot it, as also do fin* hn-iays attached 
I to tin in. Thus if h.ippi'iis that the pait of the eainl.il hn which ks 
oil the vtMilial side of the gi.iduallv oi suddenly b<*ul up jiart of 
the sjunal column moio or less gicatly ev(*ecds in si/e tin* jiart on 
tin* doisal snh In llmst* Sea lushes (e g , the Sluigcoii and many 
Sharks) mi y\]iii*Ii the upward Ihxnpii is gMuliial and m.iiiifest, llio 
vcntnil pail, ot tin* eainlal lin is evnleiitly tin* hiigt‘i, and such a 
tail IS called lictn'ocftml. In Fishes in whieli the liiinh*! end of the 
spinal lolumii is sinldenly bent uji and ot minute si/e, so lli.atits 
leal (ondilnm is disguis(‘d, the eainlal fni .ijijxais symmetncil ami 
as il the p.ii ts dtirsal and vt nl ral to lln*einl of the spinal eolinmi weio 
e<|ii.*il Sinli .leomlihon lias been named hnnmtrrraK I'liosi* )*’!sbes 
in whit*li the sjnii.il eolumri ends without luniing njiwaids, .and in 
which the jeuts of the caudal fill doisal and venti.'il to it me re.ally 
ami not i»nl\ aji]>.M(*iil,ly symmetiieal, aie s.ud to be ihphtjtnvttl. 

Si(U((t/n. — The lircustbunu or cxtomls moro or 

k*.s.s along tlio initkllii lino of tlio vonlral rogion of the 
anti*rior part, of tlio trunk in all A'crtolirateh nkove Fislies, 


ropmseiit rudimeiitaiy libs, and in (hoeod lies and Tail* d .Vmphibiaiis 
the sacial vertebm* have a distiint nnliTm*nl.*M y iil» attached to 
each tninsvevrte jirocess. In lliids, however, lh» MTlebi.e of the 
sacrum, which haym expanded trausy erse jmu esses, do i.id develojt 
these fnmi distliiet ossilicatioiis 

Ak regards the extent of eoniicMon bciwci'ii the *,.1*1*11111 and the 
hij> bones, union is more extensive in Alan tliau in most Leasts, 
or in animals bi low Links Often iii ALammals and almost rJw.iy s 
in Taib*d Ikitiacliiums it may be conlincd to a single vertebna ; but 
ten veilebra* may be involved in tliis union in .Mammals and 
twenty in Liids 

That the dovelopiii(*nt of tlie sacruni is not .ilways in piopoitioii 
to tliat of till* pelvic limbs is jnoved by the little Li/aid AV/as, m 
wdiieli, in spite of the ludimontary eonditum ul the limbs, tlmrc 
arc tiiio sacral vertebra*. 


except iSerjie.utrt mid a few other llejitiles, 

Alino-t alway.s it is coniieeted with the more anterior 
ribs. Its anterior end is distinguished as the. manubrium 
or jiresternum, and its hinder is called the xiiihoid process 
or xipliisternnm- the middle part being the. “ body’’ or 
mesosternum. A sternum may cxi.st without riKs, or 
without forming any cartilaginous or ()S.seous connexion 
w ith ribs, as in tlie A wpkibiit. The. jdastron of ( lielonians 
might w'cll be sujiposed to be a great sternum, more 
csjiccially as the jilate like ribs are connected with it. It 
ajipoara, however, that this great complex plate does not 
really include a sternum. 



S K E L 

The before-mentioned tui^eiold divieion of the sternum 
is normal in Mammals, and also exists, though more 
obscurely, in Birds and Tleptilos, Kven in Mammals it is 
not universal ; the manubrium only may be jjresent, as in 
the (Jlroen land Whale, ortho rnanubriiun and xiphistenium 
without any mesosternum, as in the I )ugong. 

In Tailed Amphibians and the Slow-Worm (Anf/uls) we 
have a single stiirnum, wliicli may be rnesosternuui only, 
while in many LVogs and Toads we have only the latter 
and the xiphisternum. The manubrium may develop a 
median keel, as in Bats, the Mole, and Armadillos; or tlio 
mesostermim, as in the Tainandua ; or the incsosteruum 
and xiphisternum, as in most Birds. 

The xi[)liisternum may assume various forms, 1)ut attains 
its maximum development in Birds, wliere it forms the i)art 
of th<! sternum posterior to the attachment of the ribs, and 
may consist of a median and four lateral proces>es, as iu 
the J^iwl. It be.ar.s the greater jiart of the keel. 

In tlie Monotremes tliere is a median os^Niele in front of 
the manubrium, which is often called tlie episternum. It 
is n^ally a j»ari of the appendii'ul.ir skeleton. 

/lilhti. — Mammals poss(‘ss a greater or Jess number of ribs, 
wliieli are mostly long, slender, eurvial bone.s, extending 
downward.^ from tlie transvers(5 processes or bodies of tlie 
verlelme, the more anUa-ior of them forming a junction 
with the stt'nium. 'Flie part ol the skelettm formed by 
the rib- bearing vert(*br.c, the nbs, ami the .^1('rnum is called 
the thorax, in Man (see j\ \ \tomy) tliero are twelve ribs 
(oil each side of the body), whereot the first sc\eu join 
the sterijiim by tlie iiitervcailiou of caitdages, and un* 
called “tine nbs.” The other live, which do not join the 
stemuiii, are called “ false ribs.” h'acli rd) (evco}*! I he last 
two on cacli side) iias a double atlaeliment to the spinal : 
column. At its ]>n)xiinal »‘ud it h.as a louiuled “head” or 1 
*‘ca,pitiilnni,” which articulates with the (ajutular surface ! 
of a doisal verti'bra. At a liftlc distance from tlui 
cajutulum is another rounded articular jaomimmee called 
the “ tuheicle ” or “ tiibenailiiin,” winch joins a verbdual 
tubeiculur surface. The ]K\rt of the iib betw'cen the head 
and tlu‘> tuberchi is called the “neck.” At its distal end . 
each ill) lias altached to it an <‘longated <*artilage calKd ' 
“ costal." Those etistal (artilages which do not join the 
sternum cither end freely or blend witli the eoslul caitiJage 
next in ad \ a nee. 

Frnws jind I'oads have no ribs, nor can they be said to 
exist 111 some J'^ishes (c.y., tlie ('‘hima*ra, the Seahorse, the 
Lamiirey and its allies) ; but in the. iiiimeii.'^e majority of 
Vcrte.biatcs there are, cartilaginous or oxicoum ribs, atlached 
by then proximal ends to the \ertebral column, and 
tending to surround the trunk. 

All iib-bearing animals have both “true” and “false” 
ribs, save Serpents, Kishes, and (lielouians, which can ii.ive 
no true ribs since they have no steriunu, and Tailed '\m])lii 
biaus, in wdiieh, though there is a sternum, no ribs join it. 
Theie iiicay, Jiow'ever, be, but a single pair ot true ribs a.-, 
in the Whahdioiie Whales. The nbs are exc‘*j»tionjiIIy 
broad in tlie Two toed Vnteatea*, where tiny o\erlap one 
another. The number of ribs has already ]»ecu indicated 
under the head of “ ilorsal vcrfebia*," tlnaigh in lliids W’e 
may have short riba attached to tlu’, cervical vcitcbne, and 
others coming from verlebiie which aie generally counted 
as “sacral.” There may be as few as live or six ]»airs, a.i 
in Amithiuma , or tlie numbers iiicay reach 3*J(), as in some 
Pythons. Tn many Reptiles, as in the (‘rocodiles, there 
may be cervical ribs; and there may even be caudal nbs, 
as in Menohmnchti.^. 

The function of aiding respiration is one which the ribs 
pos-je.ss ill the higher Vcrft^hriita, but (juitc other piirpo.s(is 
may be subserved by tlic^n in addition to, or insteatP of, 
respiratory action — namely, locomotion, change of form, or 
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bo^ly protection as armour. Thus the ribs may form a 
solid case for the safe keejiing of the parts within, co-oper- 
ating in this office with other skeletal structures so as to 
form the “carapace” of 'loitoLses already noticed. Ribs 
may be the main agents in locorm)lion, ns in Snakes, which 
glide along by the .suiressive applnvvtion to tlie, ground of 
the edgi'.s of their ventral scales, which i.s brought about by 
the inofioris of tlui nbs, the (*nds ol which are eoniiected 
with the inner surface of such scales in the little ffjing 
Li/ard Dram certain much elongated ri])s -ci-nc to sup[)Ort 
a parachute,- like Hying membrane, and lu th*- (\)bia it is 
certain rib.s wliieh Mi>l.iiu its “ liood ” win u di-.lended. 

The piesence- of a distin(‘t “ hea<r’ uiul “ tiiU icle” is a 
general but not eonstant eharacttr, ami llir Ucml of the 
ribs may be eouneeted with two veitebi.c or uni} VMtb ono 
vertebra. The libs may biiuicatc [noMmall} into two 
eijual diverging branches, one leprest'uting the “ iiead” 
and the othei the “tubercle.” ,\ small bach w.ndl}'- 
projecting .siiucture termed an “ uncinate process " may bo 
given o(f from the libr^ and may ossify as a di-.lini‘t Imsic, 
as in mo.st Birds and in the (^locodiK*. 

Sometimes (as in Monotieim'rt and many Ll/ald^) a 
third segment may lie intercalated Itftween a rib and it.s 
sternal eaildagi‘, and .^tm-nal eaitilag)*s may Ih‘ rc[no>iMiied 
by bones, as in Ihrds and Armadillo^. In .some la/aid.s 
the sternal caitdages of o])pn.Mle rib.s are, continuous in the 
mid ventYal Jimx Tliere may be no Tcpre.seiitative of a 
sternal rib, us ju Fishes and J til radii. ms. 

Rare!}', as in the, Crocodde, liicie may be virntral 
ril)-Jike strmduics in the vNa.ll th(‘ abdomen, which 
meet and are atta(‘]ii‘d venlrall\, but aie “lice ’at their 
dojsal ends. Thesti eanm/l. howcNta. be foimlcd as true 
nbs Fi.du‘a ha\e often two seiies of jibs<m e.ich Mile 
of the bod}, and in some \citebi,e may have 

lour nbs on either side. In ImsIjc.s the nbs may also be iu 
]>arf attaclusl to the iiisiral .‘•pines above or to the liaanal 
spines lielow the veilebr.e. 

Cntni>il SL'<h'ton. 

r»y the ernmal sbeleton we mean tlie .skull, or lha,t ])arc 
of the axial skeleton wJiich scive; lo sheKcr the biaiii (or 
a.nt,erior i. \panded I'lul of the <‘eiitnil ]»ait of the ueivou.-^ 
.s}.dein), together with .solid slim'lniis eonlmuous or moMi 
or less directly connected tiicievvith SiiiJi a sfruetme 
I exi.sts in every Yi*rt»*biate aiiimM.1, ovccpl tiie A nijihiihutu^ 

' which lias no bra, in. Notlring ol the knul is known to 
i exist in any AsMdi.iri or in an\ Invei lebiale aiiim.al, - 
I unless that caitilage of (hiltlelislu vvhnli selves as ;in 
1 invest inent of tlie nerve ct'iitie.s ami a snppoif lor tho 
I optic and auditory organs m.iy lx* deemed <i 1 imi‘ cianiid 
j skeleton, smee its poi lions just emini'i.ilid make it, as W'c 
' sliall shoitly .see, veiy an.jlogmis lo a fnn . knil. 

The ciaiiial skeleton is, f»1 eonr-^c. .it fiisl eomijo.sed 
I cntii ely of soil, mesubhmt jc tls^^e, p.aifs of wlpcjj .•dvv.jys 
! lnHuine cartilaginous and ^'iierallv al.-^o o sixuis, while 
I more or le.ss of il.s stimture m.iy nm.nn in tin < uidition 
; of ineie imiiiluaiie. TJie bone.', whii-h gi neiallv’, asjii.-t 
1 .saul, enter into ifs fraimwvi-i k iii.iv d/ieitiv in tlie 

j ineinbiane or nia} Tie pieeedid b} cainla'je wlneli o-'Silie.s, 

' a circumstance which divides the ci.mial li.am.s miu two 
I categories- “membr.uie bones” and “ ('.irtikiee boin'.^.” 

I 'Pile cranial .skeleton of Vertebrate-, i-- m.ide up of lluee 
1 .sets of parfs • (1) jiarls devoted to l•m•lo■.Ing and pioleet- 

j ing the brain ; this is tlie eiaiiium [iiopei . (1?) pints 
! sheltering the organs of .sense siiuated in the head— 

I namely tho o]itic, uiulit.oiy, and olfai’lory cap.siih'.s ; the.se 
'.skeletal parts con.si.st of llie bums, cdi t ilagi s, and mein- 
j branes of the orbit, the inteinal ear, and the imse, respec- 
I tively, or the [lenoptn*, jicnotic, and pcrirliinal bones a-nd 
1 cartilages; (3) ijarts continuous or more or less directly 

xxn. -- IS 
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connecteil with the cranium, and applied to aid nutrition sively, — bars which support and externally protect the 
in the form of deglutition or respiration; such skeletal series of giJl-pouches on each side; and parts probably 
parts are the jaws and arelies (or parts of such) behind homologous with these somatic bars of the Lamprey are 
the jaws known as the liyoidoan and branchial arclujs. i found also in some Sharks. 

1. The C nrt lit I fflnntrii Crania ( \ovmiH\ I The (lydostomes also possess complex labial cartilages 

“by a ditfcrcntiation within tlic rncmliranous cianinni."^ . wliicli snj»port the lips of their suctorial immths. He- 

ami consist', t)f two plates (parndiordals) ])laccd f»m* on j presental ives of these cartilages are also to be found about 
each -idc of tlie anterior j»art of the notodioid, and forming | the mouths of many Fishes, as well as in the temporary 
wit.li tlie hitter tlie tloor of tlie, liinder jiait ol liic fniniurii, suctorial mouth of the Tadpole; and the}’ still persist in 
wliicli part is known as the basilar ]»hitc. 'Flu* emti- 1 connexion ^^ith the olfactory capsules, though in a, reduced 
laginous auditory capsules are clnsdy miitiMl t'* tin* outer I form, iu higher animals.'^ Tlio most im]K)itaiit members 
sides of the basilar plate. From the anteiior margin | of the third category of cranial skeletal parts aic- (1) the 
of that ])latc t\\o bars, ea.lled the “ tiabeciil.is'dlivergc ior- | sitIcs of cartilaginous arches lying in tlie splanchnic or inner 
wards from the anterior end of the notoclKad, and then . region of the lateral wall of the head, which arches su])' 
appro viniaie, so as to cnciosi* what is known as the i ]»ort the gill-pouchcs on their inner sidt s and are known as 
I»ituit ary space, and also t lie ilooi ui the anbiior ]>art of the branihial arches, and ('J) the arch (‘s seemingly in scries 
the, cnuiinm. 'rinnce liny nd’^ance (gcncially united) with them, which are more antorioi ly placed, and which 
into the nasal or (dlimoidal loginii ol the sknll, forming a ait* known as the hyoidoan arches and the jaws, 
median nasal siiptiim, i\ cartilaginous olfactory One or other, or both, of the^c two sets of arches ore 

capsule on cadi side of it, and developing lateral jno- well developed in all craniate Vertebral (‘s, excejit the 
cesses in front of and bdiiiul those capsuh's. Only in the, (Vclostoini‘.s, in wdiich there arc no tine branchial arches, 
is theio .i single oll.ietoiy capsule instead of but only a hyoidean and a nuliinentary jaw arch. There 
a pair. 'Fhe naluie ol Die piirn-hoidals and trabecula* is f may be as many as seven )>ranchial arches (V//., in 

disputful, blit opini'wi irii'iiru s to icgaid lliein as coin*- ; but live are usually present in water lireatbing 

sponding to the neinal an lies ol the spinal skeleton,- | Vm'li biates. 'Fhe hyoidean arch beeonies segmented into 
e.xcejit the pint around the, notodioid, wliieli corresponds |*two noteworthy })ortions, the up[)cr oi w'hieh is known as 
with leiitiJi in an uiiscgnicntcd condition. | the hvoniandibiilar poition. 

rpgri'wtlM arise on the outer si<le of cadi paraidiordnl, i The most anterior, m mandibular arch, also becomes 
and the e niee| above and thii.s form a complete dorsal ’ segmented into an u])pcr or metapterygoid [»ortion, an 
arch in the hindei or occipital region of the skull. The i inl(‘rior or MeckeJinn [lorlion, and a. meiiian (»r }»terygo- 
postenor apej tun* of this arch is (*n]lod the occipital fora* j quadtate poition, wdiidi glows forw’aids in front of the 
men, and tluougli it the s[>inal cord enters the cranium, 1 mciaptcrygoid jiortion, and foims the foundation of the 
there to expand and become the brain. Lateral ]»lates I upper jaw' against wdiicli the Inwiir jaw (foi med fiom the 
ariftO on each side I’artlier forw’ards, in the anlciior or ]\l(‘ikeiian poiticai) biti‘s. 

.sjihcnoidal region of Die cranium, Hut these do not gene The thus formed upper and lower jaws may come to bo 
rally a‘,cend euougli to unite, together dors.dly, at least suRi>ended from the craiiiuui in one oj three w'ays. (I) 
they almost alwM^s loim but an inijicrfcet roof to the They may depend from the cianimu diri'ctly, that is, wdtli- 
(‘ranial c.ivity. This cranial aperture may be related to a out the iiiter\entiori of the li^oidean aidi; this atrange- 
modian, dor-^a!l> ]ilaced, ejt*, whieli probably on^e oxdsted inent is know'u as aub'stylic,^ and exists in all A (‘itebrates 
in all V'i'i lebnnes, and exists in a rudimentary condi above Fishc,s, as well as iu certain of the latter {(Ithutim 
lion in many Li wds.- The, lateral j)Iate> glow together and tin* J>ipnoi), (2) They may be susjiended by the 
medianJy in fiont, and hioh* or Jess comjiletely sejnirate co-operat if m of the hyomainlibular portion of Die hyoidean 
the cranial ea\ityfn)m the etlmioida) region in front of it. arch with their own metajitf'iygoid portion ; this arrange 
Openings are. ](‘ft here and th(3re in the cartilages of the 1 inent is known as arnjdiistylic, and is hniml in Nulifhmvs^ 
cranial walls for the passage, outwards of nerves trom the Ilexanrhusy and Osfyarioii,’' (3) They may be suspended 
cenlrd ]»art of the nervous system ; but these ojitnings or I exclusively by the liyomandibulnr jioition of the liyoidean 
foramina will be notice*! iu describing tin? ossoous cranial arch (to the exeliision of their more provimal jiortion), as 

skel«*toa. On (*ach snh* of the splieiioidal region an* the in most Fishes and the Skates- an arrangement knowm 

0 ])tic cartilaginon.s ciqisuli's, wdiich, however, never be(‘nme as hyostylic. 

iniiti'd (as di> the (dher.s) xv ith the cranium, and tliereforc j 2. 77/c O,svco?r'{ CrtUHum . — The bony .skull is formed 
are not gem rally leckoued as parts of the skull. A s[icc?al I paiDy by ossitications of the cartilage ol the caililaginous 
median e<iitilagiiinu.s \(‘itical upgrowth fj-om the trab<*cuhe .skull ami ]»ai tly liy ossifications of the membranes investing 
betwa‘cii the^e, eapsiilos m iv (as m Teleo.stcan Fis]H‘s, ^ oi completing it. Tin* cartilaginous cranium may, as iu 

Lizard.s, and IVnd.s) form an interoibital plate beneath the KJasmobraiuhs, be covered by a thin calcilicfl hivir with- 

most ant‘*rioj pait of the I raijhd 4'a\ ity. out becoming ossified. It may, as in the Selachian 

The thii'd category oj ciaiiMl slodetal parts is generally (ianoids, remain it.solf (piite uno.ssificd, and yet becc»me 
rcprestmtcfl by a serie-i of de.sceiidmg cartilaginous Imrs e.nvTiopeil by^ mt'inbranc botu'S. In most ca.ses, liowever, 
(or visciM-al ares) on each side of tlio^ alimentary can d, the invTstment of the cartilaginous cranium by' membrane 
rtinning forwards beneath (he cranium to terminate at the boiie.s is aecomjiauiod by a more, or less complete ossifica- 
moulh. tion of the eaitilago itself. In the JhfjJtIhItf the <*arti- 

As tlii.s lateral n‘.gi<ui of the Jiead correspomls with tlic | Jaginou.s cranium is to a not inconsiderable ex'leiit ossified, 
body w.dl Ik hind it, and shows transitory indications of i but the iiieird>ranc bones which invest it are nevertheless 
div i-'ion Dike the body’ wall bciiind it) into an inner part ' easily separable from it. The most coii.slant o.ssifi cations 
or vSpliiuehnojiloure and an outer pait or somatoph'ure, it of the cartilaginous cranium are in tin* occipital region, 
is obvioiiN that skeletal siiuctuics iormetl in its inner or In the Lepidosiren these are the only ones, a bone being 
outer part may lie taken as bidonging to different (*ate . thus formed on each side of the occipital foramen, which 
gorics. In the as in the Lampreys, vve find i bones arc known as the ex’occipitals. 

caitilagdrious bai.s placed in the somatic division exclu* ^ 3 naiamr, p. 

^ r.idlinir, li )) 'i6(). * Thc*it* leniis were ]>ropo«>cd ly ProiVsMor Ihivlcy, 

3 S(‘i‘ Xnture ol May J3, 1886, p. 33, ® Balfour, Joe. cit, j). 476. 
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Many disputes have taken place as to wliat cranial 
bones (both cartilD.go and membrane bones) of one group 
of animals correspond with those of otlier groups. Such 
disputes still exist in certain cases, and it would be unwise 
to positively assort more than the existence of a general cor- 
respondence between the cranial bones of widely difTcrent 
A'(>rtebrate.s— siicli, for oxami>lc, ns between Tcleostean 
Fishes and ]vcj)tilert or l^Ianniiak 

Jknicalh tin' occipital foramen the basioccJpital bone 
arises, and it niay, as in Jlirds and lleptiJes, develop a 


ever, to their linear arrangements, they usually receive 
corresponding names, tliough it is very doubtful whether 
they can be considered as truly homologous. ^ Tn most 
llony hishes, as in higher rmimals, ue may generally dis- 
tinguish in the cranial rouf one or luo ^Mth an 

interparietiil or upper (or ni»pcr pail ol ,i) .-^npiaoccipital 
behind the ])aiietals, amlahont.il or p.iii of Iront.-ils in 
front of ilicm. A braie called ilie .sijuainn-^sil jmiy also 
form pait of the cianiid loot, a!> in AJ.iinmals, and in.ay 
send forwards and oiilwauls a pio«c-,.-, v\l>jcii nnile.s with 


posterior prominence which joins with contiguous promi- ' another form, a preorln!/il bon.', t.» hum .i /^gonialn- aich. 


nonces of the ovoccipitals to form a single “condole” 
lor articulation with tlie spine. On the other hand, there 
luny be, as in Mammals and Ampliibians, two lateral 
exoccipital condyles nnac(‘c)mpanitid by any medi.an basi- 
oecipital prominence. In most Fishes wo find only a 
concave articular surlacc behind the basiocri))iliil, whidi 
thus resembles in form tlie vortebial centra, the anterior 
]»o.'5ti5rior surfaces of which arc cimcavc. A fourth lionc, 
iho supraoccij)ital, generally bounds the occipital foramen 
above. 

fri frmit of this occipit.il segment the auditory i^ajisulc, 
on each side, geum-ally ossifies Iroin thiec centres of Ovssifi- 
cation, Avhich Jorm tin; jirootii, ojiisthotic, and epiotic bones 
lespect.ively. Of these the first is the most constant, and 
is tlie only one. which o.^sifios in tlio Frog. When all 
lliiiM' arc jTescnt, tlic ja'ootic is anterior in }>osilion, the 
ojiisthotic inferior and jK'stciior, and tin* ejiiolic pO'.ti'rior 
and sirperior. Sometimes, as in Fishe.s, two other .supero- 


In front, above, }>cliind, and hcncatii tli.- orbit (in which 
lies the sclcrotif*) bones may aii..c iMmed mal.u'.N and 
la^-hrymals, snpiaorbitals, and p(ctflonr'^j^ iC‘]«M-iivcly, 
ami the zygomatii* proce^^ of the .oiMumsd ma\ unite 
with a corresponding ])roccs« iiom th“ lu d.o o\ tis* post^ 
frontal. The maJnr bone, or (as it j- uihn iidli ii iho 
juiral, rallicr bi Iong^, liowever, to tlic tliiid c.iIc;,m.i} of 
cranial skeletal jiails. ’Hie ollactoiy oi f'thmofd.d ugion 
becomes roofed o\cr in jrirt by llic Irunlais, in p.nt by 
the lateralbimes (belonging to tlie iJiird <.acuo» \ (>1 ci.inial 
parts to b(‘ ]»r(‘sentl 3 hoIiclmI) calli‘d 1h(. ma\ilhi‘, but il 
j IS mainly rooted o\er by two bones (^omctinie.^ one bone) 
j called nasals, winch bound the post ei lor >iirt.ici. of tlio 
j external nasal (►penmg on each side of the shull. In 
I Fony Fish(*.s, Amplnbians, ami Ser]»ent-> almost tin* wluilo 
cranium is invested below by a huge inembiaiie bone •■ailed 
the parasphenoid. 

The ner\ous i-enlres within the cumial cavity send forth 


exti'rnal boni's may be fonmsl in the auditory cajisule, the I nerves ihrongli certain definite small .ijici tuu.s nr foramina, 
m(»re ant«‘rior of which is tlio sphenolic and the more | wdiich sliow much constancy oi position, .\s a iiile, and 


posterior the ])t(Tt 

The bas(' ot the cianium, in front of the basioccijiital, 
gim'rally ossifies as the baM.sjdienoid, and a de]»ression on 
jts upjjcr surface is Known as the sella tnrcica or pituitaiy 
fossa In front ol the basisplieuonl there may be, as in 
jMaminals, amdher a/ygons bone, the presphenoid. The 
skull s Jatcial walls (in front of the auditory cnjisule) o.s.^ify 
as tlie ali>phcnoid and orbit<»sphenoid on eaeli side, tlie 
latter foiinirigthe aiitero lateral w’all of (lie cranium. The 
optic ca]isule or sclerotic may be merely membranous, as 
m ^lammals, or may ossify, as in Jlirds, but it never form.y 
any solid connexion wdth the cranial w'alls. 

1’lie ollactory region very often ossifies as a median 


in the higiiest cla-^s of Ycrtebmt“s, tlic '»if.ictor\ nerves 
[»Qss out mcdianiy' in front to tlic cthimwdN bi tween the 
orbito.s]>henoids cu the membranous ]».u‘lsvshnh may re- 
present tlicni. The •»]>tic neavcA ]>Litorale tin oibito- 
.sphciioids, but liia,) pass mit behind llieni. In Ja^aids 
(c//., ami many ot]iei>) an apfitur** ia 

left in the roof of the skull which ]s (.died tlie “ jwiiitial 
foramen.” Jt ser\c.^ for llie r(‘C('ptif>n oi a third and rndi- 
iiiciitary eye, tin* e^ steme of winch iii bi/aid- wa^ before 
refened to in noticing the cartilaginous ci.imum. It is a 
structure ol great morphological ml nest 'Phe mrvr'sof 
the muscles ol the eve, as well as tlie first of the tlnce 
divisions of the fifth neive, pii'.sout in the interval b»'fv.cen 


vertical bone (the mest'lhmoid) ami two lateral omvs (the j the orbito- and idi splieimid.s. 'Fhe I wo r divisions of 


lateral ethmoids or juTfrontals). Tlinsi* ethmoidal ossifica- 
tions may" close the ci.auial cavity antcriorly'^, or iiiay^ be 


the hull, a.*^ a rule, ]M'ifoiMtt‘ tin* alispiu'iionl, the third tho 
more constanth, the apeitnre for it being known as tlio 


altogfthcr anterior to it. The (ilfactoiy" and j)res]»henoidal I foiamen ovnle, the less eondant apeituie f<»r tlic lecond 

! . _ii^ .. 1 ... _ I I I - I. T II 1 iT . iv.. -...i 1 no ...i:*....... 


regiini may ossify very t xct-ptionalJy as one bone. Such 
a condition we fiml in tlie ]''rogaml its allies. These bones 
vary greatly in different clashes of Vertebrates as to the 
degrees in whi<*h they anehylosc together or u^niain dis 
tim-l, and a.lso as to the order in which those unite which 


blanch being calftai the foi.imen rohindum Tlie auditory 
nerve enters the auditoiy (xip^ide (whether (cMlied nr m>t) 
on its inner side, and does not pas^ out fiont it, ])Ut tho 
facial nerve bolh peitoratos and traveise,' il. Tin* < los 
' so]»liur}ngeril, pnenmoga '•tlie, and .‘juu'd icih s-Dr) hmvcs 


nltimatoly coalcsc(\ Similar difTcrfuiees (U'cur wuth iLspc«t j pass out b». tween the auditoiy eapsuk* and tin e\o( < j[»ilal, 
to the ri'inaining skull hones. Speaking g«mer,dty, we } wliich latter bone is p( i foialcd ami tiavia.'-cd by ili'‘hyjK>- 


find the greatest amount of dihtinetm'ss in tlie ().'*m*ous 
F ishes, and tlie greatest amount of coali‘seence in the <la^s 
of Jlirds. 

The membrane bones of the cranium arc most con- 
spicuous and con.slant on its loof. In Fishes we fiml 
every grade of iransilion beUvei'ii .simple dermal scute- 
and true suhdeniial bones of the interna,! skeleton. Well- 
developed dermal cranial scutes are to be found in the 
Sturgeon and some Sihiroids. AVliere the momhrano bones 
still retain the cliaracbu* ot dermal ]>iates, those, on tin* 


glossal ncrv(‘. 

j Thus tin* o-Nn'OTis cianium (apait {i(*ni ibi on.-eenp- 
.sulc.s) consist', of tlirio aicln*d .s<giiieiils nf t)i(‘M, tins 
Imidinost is f(*imed bv tin*, b.e-i-, f\ . and Mipi.i o. ( ipilals, 
the median by llie b.jsi -pin noid, all i*!!' noid.s, ,ni<l i - oielalM, 
and the .anteiioj l-y the po'-^pheia ad, in-* oj bd'i^pi>< iioid, 
and the fnud'iN. 'riic'-e li.ive Imh '.dlt d “(ranial 
verlehnc,” and ((Vlandy if the (',-em' • t \ ' lU'Orae cnnsists 
in tiieir b( ifO</ a sern s of .‘-'ini nn::', liUtd (i.eef lii r and 
eni'Iodng a lo'u*! "f lie* neivnu.^, euiije- tlien jt mu-.t bo 


dorsal surface (d the emuium are usually arranged in a | admit led 
series of longitudinal rows, (*ontinuing in the region of the | aniinaU at 


tli.it 

lea 


tilt ei.oiiiini ol lie lir.liet • la.iS of 

I ^ -t i'. made up of flir e .-mh vertehria 

head the rows ot derin.al .scutes of the trunk. 1'he d<j^r.'-al | TJieir devel*»[>im*nt, Imwcvi r, i.s ile i ditn n*nf from 

cranial dermal bones ditlfer in difTcrent Fishes as regards j tliatj-f^u^veUehi^e, mid no mb re -end ilam*!' to v(*rtehr;n 
arrangement and number as well as size. Owing, how- j ~ ^ itiii-.m*, /<>(. (U., i». 4.sG. 
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is to be detected in the constituent parts of tlie cartilagin- 
ous cranium. Nevertheless it is undeniable that there is 
a singular secondary and induced resemblance to Yertebi\c 
in these ossified skeletal parts. 

The osseous condition of the tliird category of cranial 
sk(‘]etal ]»irfs varies extremely in different classes of Verl(‘- 
hrates. Tin* limits of tliis article aie allogefiier insnfli 
cieiif. foi moHi than a brief indication of the main varieties 
of tin* cranial .structures of any of the thn i' categories, 
and the reailer must refer for »letails to tin* desciuptions 
given in the various artichis of this work ahicli are devoted 
to different groups of animals. 

The most anterior lati*i-al desci'inling bar or \isceral arc 
is known as tlie niandibulai aicli. That [»ari of it vvlii(‘li 
extends forwards and tornis the u|'i)ei jau ])ie.scnts us 
witli the fi)llov\iiig ossiluMlioii." airangcd in two rows — 
one external, the other intern.il 'fin* t vteriial row, pro- 
cecaling from l»efoie l)ackwMi<.U, l•<>n'-i.'^t^ of prcmaxilla, 
maxilla, jugal (oi inahn), and M-ry often of a (piadrato- 
jug.d, which latter, wln'ii j'j<‘M‘nt, is gen(*rally in the 
form of a b.ir of bone (wifli an intcr\ai ln'tween it and 
the .skull), forming, or licljang to form, an inferior lateral 
external arch analogous L> (he Miperna* latt'ral aieii alreatl} 
nolieeil a.i the “7\goina." Then* may be a pair of pro 
maxili.e, or they may be lepiCMiilul by an azygous bone. 
Hie ]>reina\illa, n^'mlla, and jngal often mute wifli tlie 
anterior outer margins (»l tin nasal, brutal, and lachrymal 
to lonn a eonlinnoie. ])oii\ e\<iiii.tl wall to llu* anteiu»r 
part (ft till* skull Tin* inleinal low ot boiie.s, j)roei*eiling 
again froiii betore backward.', consists of the xomer, pala- 
tine, and pterygoid, w hii li, w it h then fellow.sol the oppositr 
side (and .sometuiii' with the aid of file parasphenoidg 
form the bon\ mol to the moiiiji, which roof may (ns in 
Mammal."* ami ( ‘loeoddi*-) be a eontiiiiioiis boin partition, 
or may be bat a son oi oja n bon\ liamew'oik. Ilesldestlie 
pterygoid proper. otln‘r o** *ili"alioiis, adjoining it, liaxebem 
di.')tingni.sbed as tin* eidoptei n goal and ei tojdorygoiil 

The lower ]*ait of the most anterioi latoial \i.sreial 
arc forms all or]»fiit t*i‘ the lower jaw. In the 
it fniins fin* wliole of that j.iv\, and is iine.sted bj bet a 
.single bom — the dentarj. In otln*r \'eitebrates it fonns 
but the di'.tal, tlioiigh greab'r, pint of tliat jaw% and may 
be in\esled. md onlj by *i dt*iU,ii\, but also by bone.s 
called angiilai. subangiilai, loionoid, and .spleiiial. The 
jaw is fmllu'i’ eoiituiued, pioxim.dly, by tw'o bones — the 
artienlai aaid the (pi.uliate which ,ue O'.sifieatioiis of the 
cartilaginous are itst‘11. Tins Ina^, as in birds and Ib p- 
liles, be ilirectly artieiil.ded to the ei.ini.d wall, or it may 
be (as in KLshes) .suspended theielrom by bones, tlie 
liiglie.st of which is tciined the ]i}omandibiilar, which 
artieuI.iU'S w’ith the ossilii-il auditory lap.sule. The hyo 
niaiidibukir joins below two (»ther bone.s, tlie anterior of 
W'hieli is called the hr I djilerx goal and the posteiior the 
syrnpleetii*, to both of wdih li the ipiadniti* is attached. 
TI 1 U.S tlie.se four bone.s act as a. “ su.>pen.>onmn ” for the 
lower j.nv, the joint befwei*n which jinv and the .siispen'-'O- 
num is ]»Iae(‘(l at the junction of tlie quadrate and the 
articular. Jn ^laininal.s, ])art.s aiiswiM-ing to tlie suspen- 
honum, the (piadrate, and the articular form no ])art 
of the jaw but arc of relativclv minute .size and are 
known as certain parts (the auditory ossii lo.s, iVc.) of the 
intc,rnal ear.* and arc protected externally b> an os.sifica- 
tion eallcd the t^mpanie bone. 

The .second lateral desci'iiding bar or vi.scoral are, knowm 
as the liyoidean arch, may have its u[)per jiart os.sified, in 
union wuth tlie ])reeeding arch, as in the bony .su.spensoriuni 
of Fishes just di'scnbed. On the other liand its up]>er part 
may, as m Mammals, be rejnesented only by minute j)art.s 

* 'I’hc o.xiict anil piecise ^''’iiologies of these ]>:irts seem still to bo 
snhjudtce. 


of the internal ear, — except the very summit of the arch, 
which forms the tympanohyal, and is anchylosed to the 
o.s.sified auditory cajisule of the internal ear. In Bony 
Fishes the hyoidean arch begins to free itself from the 
suspensorium, as a bone called the stylohyal, which is 
atlaclied to the jireceding or mandibular arch, between 
tlie h3’oinandibular and tlio .syin]jlectic. The arc then 
continues downward.s as the ejiilij^al and ceratoliyal, ending 
below in the ba.sihyal, from wdiicli a glossohjal in.ay ^iroject 
forw’ards and a urohj^al backwards. In Fishes certain 
.styliform ossicles termed brancliiostegal rays may project 
backwwd.s from the h^'oidean arch ; and above them 
certain membrane bones called opercular bones - the opor- 
culiiin, preoiierculuin, subo[ierciilum, and intcro])orculnm 
— arc attached above to the hyomaiidibular, and lie 
outside the mandibular and hyoidean arclie.s. 

Jn Ihe air-breatliing A^crtebrati's the hyoidean arch 
may be well developed or very iiniierfectl}^ .so, and 
I concurs with parts belonging to Ihij more po.storiorly 
j situated lateral arches to form a conijdex bone - the os 
j hjRudo^ as will bo furflnir described. 

; These more posterior lateral aiches-"the branchial 
I aichcs^ — attain their nio.sl complex os.sc()u.s condition in 
I Bony I'^ishcs, w’hich have commonly five of them, not 
i .solidly united to the .skull above, but connected one with 
another iidci lorly and wdth the inferior [rart of the hj^oid 
arch. From below upw'ards those arches consist generally 
of a basibranclnal, a hy^jiobrancliial, a ceralobrancliial, an 
e]>i]»ranohial, and a ]>haryngobranchial, but the hindmost 
aich is less fully and complexly formed. 

Jn aii-brentliing Vertebrates the already-mentioned os 
. hyoide.s con.sists ot a central jiart or bod,y,’^ to wJiioh are 
I attached twx) jiairs of single or jointed prooi'sses t(‘iirn'<l 
coiniia. 'J’be anltrior ]»aii of cornua (known in human 
anatomy as the lesser cornua) rcin’esent the hyoidean 
arcli, and may cont.nn all its bones, iiuluding the “tym- 
panohyul.’' The i>o.stcrior jiair of cornua (llie greater 
cornua of human anatomy and tins thyruhyals of Mammals 
geni‘rally) tin.^wer to or represent part of ihe branchial 
arches, and may be longer or sliorter than tlie anti-rior 
pair of cornua. That they really liave this hornologv is 
jirovod 1)> the process ol metuinorjdiosis of the Tadpole, 
which in its early stage has disiinet caitilaginous bian- 
cliial arcliLS tliat become the posterior cornua of the os 
liyoides of t-lie adult J’rog. 

The os.'^eous skull may, its bones remaining distinct, 
form a very .solid xvlioJe, and the brain-ease may be coin- 
]>lete, as in Mammals, or it may^bc ver^^ loosely const ructed 
and largely niembiunous, a.s, c//., m mo.'>t l^izards. Teeth 
' ma\ be connected with various bones, most con.slantly 
. w'ith the dentary, inaxilla*, and premaxilla*, — but the 
' palal ines, jiterygoids, parasi>hi'iu)id (mJ'lvthiKlon)^ ])liar\ ngo- 
branchials, and even the basioecipital (Caijj and 'J'eneli), 
j may be dentigerous. 

: The structure of the skull is so exceedingly com]»lex 

I and varied that it is impossible wdthin the limits of the 
I present article to do more than give the above general 
j indications. For further ])articulars tlie reader i.s referred 
to the anatomical details w^hich wull be found in the 
several ai tides of this work which are devoted to Die 
do.scription of different single groups of Vertel irate animals, 
and especially to the description of tlio .skull of Man in 
the article Anatomy. 

AFPENDIeTTLAK .SKELETON. 

This part of the internal skeleton of Vertebrate animals 
normally supports two ])airs of limbs only, but in one 
dass-'that of Fishes there are azygous structures— the 
unfaired fins — which, a.s before ^said, must bo reckoned as 
belonging to this category. These latter will be more 
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conveniently treated of later. The whole appendicular 
skeleton may, however, be wanting, as in the Lamprey 
and in most Serpents. 

The Sktleion of the Puired Limbs , — The paired-limb 
skeleton normally consists of that of an anterior, pectoral, 
or thoratne pair of limbs and that of a ])ostt‘rior or 
]jelvic pair. In certain species there may bo but a single 
pair of limbs, which may either be tlio pectoral pair, as, 
in the Amphibian genus kiireji, or the ])elvio pair, 
as in the lleptilian genera Hi/tes, Lialis, and Ojdiiodes, 

Normally each pair consists of diverging appendages — 
the limb sk(deton proper - attached to a solid structure 
embracing i»arts of the trunk, i.e., a limb-root or limb- 
girdle. A thoracic limb-girdlo may exist in a wcll-de 
velopod condition without any limbs attached to it - as 
in the Slow-Worm {A7iguis\ but there is never a well- 
developed pelvic girdle without a rudiment of a pelvic 
limb. 

Tn all Vertebrates above Fishes the limbs are divisible 
into a main }»art of the limb — arm or leg, with a distal 
part or extremity- inanus ” (hand) or pes ” (foot). 
W(5 sometimes find (as in Lvdi.\ Python^ and llalo'iut) a 
rudimentary di‘ve]opment of the skeleton of the h^g 
without any rudiment of a pes ; but wt never find any 
rudimentary d(‘\ elopineiit of Jin arm w’ithout any rudi- 
ments of a manus. Tn the paired limb, as we ha\e scon, 
a lind)-giidle may be i)resent w’ltliout any part of a limb, 
but no j)ait of the. limb skeleton is I'ver developeil with- 
out any liiiib-girdle. Normally the two limb-girdles are 
attached in a s(j1u 1 manner to the axial skeleton, in dif- 
ferent inodes 

N’ormall} the jicctoral giulle is only thus connected 
with the axial skeleton by its ventral pait, oi with the 
ventral pait of that skeleton, ot., witli tlio sternum, while 
it ends Irc’ely above, being d(»rsally <*onnecU‘d w'lth the axial 
skeleton onl) by soft structuies. In ImsIios, howxver, it 
may abut ])y its dorsal extremities on eaidi side against 
llie. neural 'icgitui of the spinal column, as in linia 
v!(nuff(t, or be connected with tin' head by skeletal strut* 
tures. as in V.ony Fishes, eg., 1‘ercli, (Vwl, iVc.,-- having all 
the. tune no connexion with the spine b^ lU ventral ]>art. 

The }»clvic girdle, on tlie contiai\v, is noimully connected 
by its dorsal i»art solidly with llie axial skeleton, though, 
as in Fishes, it may not be at all s<» conni'cted. It never, 
however, abuts x enlrally against the axial skeleton as does 
tJic thoracic girdle. 

Ap/)( ndleular Skeleton <>/ Vetieln'dies ohove Ft sins. 

Tlic p;iin*<I hriilis all .iiimi.ils akove K^lh-s aic fonMe<l on one 
typo, ami dillci i^icatly I mm Uiosf of Ike Iasi mrijliomd clas" It 
will l)c < oiivciiU'iit 1o (Icsciiko just the loiulitiou ol the 

litriks in MamiuaN, Iliiils, Peptiles, ami Aiiipkikiaii', 

both the thoiai’ie uml i)elvie limks ot thrse amaiiils an* diviilrd, 
as kcfoie said, into main jiaits (.iini iind Icifj and extitinity (in.iiajs 
ynd ]u‘s) Kaeli main ])ait i-. luitlar snkdivhlul into a j»iomumI 
si'^^iui'iit (nj)|)ei .Liin .ind tkigli, ami a dist.il si^^innit (loK'-aiin ami 
lower pait ol Ike leg) Kuh evliK’inily is sukdi\nled inlo a loot 
]*o!lion (“ eaijnis” and “ tai ms ”> .1 middle pi-ition (“ im taeai jiUs” 
ami “ mekitaisiis ”), and a tiiininal poilion known as the digits 
Tliu.s the skeleton, r </ , of tlie liand ol Man is composed <»! tl ' 
the lout part ol the hand 01 tlie “eaipiis’’ im.idenp ol tiglU small 
bones) ; (l!) tin* nmhile ]iart ol tin hand 01 “ inelai ai jms ’ 'made 
IH» ol li\e long hones em losetl in the Hi s]i ol the palm), and it) 
lhai ol the <ligits, i ol tlie thmnli loi “]i<ille\’'; and ol I he foin 
fingeis, while the great toe (oi ‘* liallux and tJie loin olhei toLS 
aie the ‘‘ digits” ol tin- pes 

The joints hetweeii the ]aoMmal and distal segments of the mam 
Jiart ol eueh linih an* the elhow' and the knee, and Ihtse am tuineil 
iiiohtlv (as in oiirs<‘lves) in oppo<-]le dneetions. Pumilivelv, liow'- 
evfi, ill all animals and jieimaiieiitly in some {> (j , Toitois»s), both 
these j<nnts aie so eondiinmed as to ojien mwaids the olhowwmd 
knee being botli dneeted outwxirds — while the palm ol the inaiiun 
uiid the sole ot the ]ks am also both iiiwaids in the emhiyo,^Tid 
ni the adult aie apjilicd to tln^^giouiid, the digits of each extiemity 
being directed <,iitwards. This is tlio position in which the rorre- 
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8pon<lo!ice in structure between the thoracic and pelvic limbs is most 
obviouH, and in it the whole surface of the limbs, which (on account 
of the muscles theic ]dai'ed) is known as the “ exlensoi ” surface, 
is lurned outwaids, wlieieas that known as lh(‘ “tlevor” surlaee is 
turned inwards, while tlie pollex of the maims and the hallux 
of the pes are both in lioni ol their respeelive extiemities. This 
piiliiiiive eoiidition is alteied duiing the puuess oi de\elo]>ment 
of Mall and ni(»st an hie.ilhing \»jl(hialis, tlie kmi* heioming 
bent foiw-uids and the ilhow h.ukwaids, while the loie-aini is 
twisted h> a iiKnemciit lalhd “ j)ionation,” so us to enakl- the 
flexor Ol ]ialmar suifad' ol (he n. amis t.. he applied in adnedmn 
poialkl to that ol the il. \oi m pl.mlju suilaet ol the pes 

111 bats the thigh is tuineit bai'kwiiiiK, set th.iL the knei' l)i nds 
haokwaiiks like an elliow. m it mos-aiv in these animals lo 
apply tin* sole of the pes to the gioiind with tlie digits foiwaids 
(as in most animals), then a pionatmn of lli< lowei h‘g would be 
needed ill them, siniihii to the pimi.itmn ot lin fou-aim, winch, 
as abov«* said, lakes ]ilaee in till’ inajoiity ol aiiiiiiaks h< le rdeired 
to aii-kreathing Vertekiates 

Thr Thortuie or l^u'toniJ Jninh (/inlh Tin* sPoiihUr-giidlc 
iioimally consists ol the following koms (.1 e.iitilages (1 ) a 
sunerior ]»oition, genciallv a iimie 01 less kioad plan of koiie, 
(‘ailed the scajmla, tlie n]»iier pail ol which may Kunain 
eartilagi nous and moie 01 less dislingmshahlf as a su]nas< apula , 
(2) a ]»ostenoi inleimi poilion, iiaimd tlie (oi.uoid, whnlimav 01 
inaj not be eontiniioub with the scapula, and m.^^ lane lulditiuiiiil 
pails or sukdivisions distinguished as tlie loiacoid ]iio]»ir, ]iip- 
eoiacoid, and epu oiacoid ; at the jiimtioii oi the si.ipui.i ami 
eoiaetdd time is a eoinaxe aitieiilai suilaK (he gleiionl ( avih , 
into which the peetoial limk is ailnulakd, (o) an anlmor 
lufeiior potlion, tailed the t]a\nle, witnh nia\ ahnt against an 
a/\gous imslian slim lure known .is an iiiti-K kivii'le, llie two 
being distingue lied from the oil ei elenii nts ol tin giidle )»} being 
iiune t'l hss entin 1} im'inhiane hone-’ 

'riiese slnutiues ale lolilid wt 11 de\ i lopi d 111 maiiv Li/aids ami 
(jiiiti ( \t eptioiialh in Monotifiius ammigst Mammals In tlnun 
and in buds, the eoia«*oids aie l.iig(l\ developdl, while thi> leinain 
nieie piotesstsol Ihestapuki in mm-Moiiwl n m.itoiis M.imin.ils, and 
sonieiinies aie (pule ludiimntaiv In sm )i ]\!amm:ils the puloial 
aicli IS tuil^ (omplettd inhiioilv ky tin elavides wimli akiit 
against tin* steiniun, Imt sonuiuiM's uis, » 7, in I’liculatisl are 
.iliogelln-l akselil. The “ in* 1 1\ thought ” buds is .1 (laMtuk'ir 
striietuie. In Amphikians tin* two hal\( ^ ol tin ^])(•nldel giidlc 
aie e:u li foimed (it a lontnuious ]»l,ik. tsnim anatomists leiktiii 
pait ot this as lepKseiilmg a eiavch, l»ut ilus lUk imination is 
veiy douktluk 

Th* Ptiuc — Till-* giidle, kkt tin ioiimi one, mamallv 

consists of thie«‘ pails one doisal, tin' iliitiii, .iml two \entui], 
wimeof tin inoic aiii(*i!ot is tin pukis and tin po^klml tin 
j isdiinm, and all lhes« an* caitilagi' hones 'I’lu piUns gi'iieially 
j met veiitiakv its It ll'iw ot llo i)ppo^i!i .siih', hnt not .ilw.issso. 

I 'llu isehia inct't \tntiall) moieiaitly lii biuk .mil i • 1 lain extinct 
I U«plil(s i lliud (him III, the ju sl-puhn-, ink 1 \« in heiwiiii tln- 
j isdiium (mole oi h s pai.iUd to the lattt i; and a pulns whn h m.iy 
j ke lu]l^ Ol only ludilin nt'iiilv devi lopi d At tin- |inii limi ol ihe 
! ilium and tin* vential pthn eh nn nis 1 Ik le is .1 • mu av « ailniilai 
j .suiface ioi tin' ]idvK linih, t he ai i l.ikiilum An imei\ii) kitwem 
I llie pukis and I'-ehlillii ol e.idi side ih known .is the uklui.itor 
' loiaiiieii \V( lind anmiJLsI Anipliil-i.m.'- tin 11 a per iil ar ( ai 1 il.igi 
. in tin* \eiiti.il iindi.m liin in limit ol tin’ puln-, whnk h.i Ixmi 
' e.dh d tin pit pulii' (.iilil.igt * In M.ii npi.ib .md MonolHiin- a 
hone t ' tends tiij w. lid , in liDiitofiadi puke, .m>j ih* (' nwm s aii 
known a- the maisupi.il hour's 

I Tin Lnnhs Tin gein'i il ( timlilion ol tin''* oiL-.m-, .iii'l tin. hones 
, .siippmlmg tin III in \«ikki.iks aku\« hi'-hr' l.iv mil aln .id\ kreii 
lindnattd, it u mams hut to I.l) m a It w di kills <1 - to 1 in u mum il 
j stiui tuio and its jn iin 1 [m 1 \ain in - 

I A /i(/(i /((/ --'1 he hone ot tin nppi 1 aim i''t*illr(i i)k //JO/'r / 
j and IS mole m le->s e^ innli n al in sh.ipi , w li li .111 e ,p.iij arm at < n ji 
I ( ml II m.i\, IniWt \t I, k( alino t .is In.i d a , Imm .I-- in tin* Akih- 
i and some del n'ca 1 In* lowr 1 ai m la m nr 1 il!\ hu m 1 m1 w nli I .\r 

■ lirmcs, llie ladiiis .iml tin iilmi, jil’ir'id i-it h\ -.nh 'I jm iiin i ina\ 

* ho niou' Ol less anmlivi, as in Ikinun.m’s ami I). I laiJ i» ni.iv 

' he ihe kiigd tit tiie two lor-.ism t'ojji , .1 j. ll* '.1 .mn‘A 
! burls , 

rin* tUt/ni'i ma\ h.i\t its p.ut mt.ie 01 k p* i n.iUiejiti^ 

; ( .11 1 ilaginuii.-i, as 111 '.ome I lotltltsaml (1 i.nr in'- 
I 'r.ikuig tin eaipim ol Al.m .is .1 Uped tin •> i 1 j< d <‘.'J pn.-> 'fol 
fiulhei ill lad , set .\x\loM\', il loiisisl-i i/l tie ti hi jollriWing 
.slnut. koms aiiaiiL’itl in twt» 1i.iin\ti ( low 1 In* jariMin.il low 
pliiit ik'nI the at m y iin Imn's ljit' st ijjlimrlr^"- , liinair , r nie ihri me, 

■ and jmsiloi nn*, wluh tin riist,.) it.w th.il in '.1 tin lims 1 irrKKpnsjs 
the tiapivium, tiapr /'rnh s. ni.icntun, .im! urn iloiim*— slioliug, in 
ear'll enuiiieralKiJi, limii tin fliuink snh ol thr'inariiis I he pisi- 
foiuie stands out from the jest, and is u r k(iin d a.s a M-amoid koiic 

^ IJalliiir, iin\ cd., ]j. * 109 . 
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or OHRificatiou of a tondou, rather than a true carpal ossicle. There 
be an aiiulogcjus sesamoid ossude on the other side of the wrist 
(on the side of llu* sfuplndd) even in Apes, and this obtuins its 
inaxiiumii in tin Mole, wlniie it Btrciifftnvns and hruadcub the 
luaniih foi The true carpal bones may Ijc moie iiiiinoious 

or li'ss imnicious tlian in Man. Thus there imiy he an ossiele — 
call* j! inh'j iiifiiiuni oi MUitiale place<l in tin* mid line helwec'ii 
tJie t\M> )o\\ ^ oi earpals, and thib may be double, as in (h'ti/do- 
bi'Uiulm-. ami -ome Siht*rian Viodeles. ^'he iimilonne may silsu 
he ii |io M jiltd l*> two laujes, as amon«(st ( 'In loni.ins ; the pisiloimu 
is ah'.ejil, aii.l al io the trape/ium TIji* hones of the dist<d 

row an the less MmsUnt in uninher and d'*vrlojnnent and they 
m.iv I o,ili‘s(M* \Mtli tlie metaeavjuls, as in Uie (’hameleon. Thtii 
(le\elo]inn*nt is lelatnd to that <d Ihe <Inats uitli wliieli limy 
uttnnl.ile All llie tine proximal osaeiis may unite in hi 

one hoin*, as ui Pt ( and Ihe wlioli* <.iij>us may be iialuecd to 
two distinet boms, us amoiii^st Ihnlrt 

Tlio mcl(fO(fr/n(Hf i\hen hilly developi d, « on nsls ol live rather Ion/; 
inelaeaipal hones, us in Man. 'I'lnie may, iiowevei, he hut two, 
and these united into wli.it is i.iih*il .'i “eaiion hone ” (as in Sheep, 
Doer, A:e. ) ; m tin re m.iv )» hni .i sini;k oin,a.sin tlm Iloise,-* 
answemi/.' to M.iu’s thud na l.n* 'I’liev mu y in relative size and 

iiroportion lo <lithM< nr .niimals hnl aie most lemaikahle foi tln*ii 
len/;lli and s!emh'iiMs> in iln hats, while they au* much dougatiid 
in the 1 lo(M' and mo',! Ihnninants 

As to tin fhfiih, tin i< ni.»\ h< l>nt a sin/;le one, as lu the Home, 
or two, as in Itnmin.iiU . .md the Mai siipial known as ('/loro/o/.v. 
There may he tin* i , a^ in ih*' Ilhuiot uos, the I'loieiis, and in Ac/as ; 
or them may la* foui. 'I'lic di/pis an* nevi*! ei i taiiily inoie than live 
(exee[it by nn'ndi'»'il\ , althon/rh in tin* Klitlnoauuins extia mar 
giiial hones jlony tin in jmU'^ ;.'iv'e at h'.i.it the a]i]»eaiain‘e ol more 

When a i w.mliii" it ]-> /.n iieially the jiollex (thniiih), as in 
Spider Monhi\s. l>iu u mav la* the tilt !i, as in PieHxlin l> les, or 
hoth tonitliaml im.*i\ la* \\.intin/c, .is in Ihids, 'Pile polle\ may 
he moi * Ol h". o{ij>o-.,ihle to the oilieis, as iii Leimiis, most 
MonKf \.s, .iinl m M m, <»i two dibits may he opj)o.sed to the other 
tlm» a'Ninth t'hninleon 

'Phe .'•iK'inl di'/it in.i\ i»e oieatl> le.luecil, as m the Potto, or tin* 
thud ni.i\ hi di^iMonoi Uoiiall> slender, as in the A\o-Ayo, oi thick, 
as ill Ii)'* (u» d Aini.nhllo The dinils may la* enoinnm.sly elongated, 
in tin hits oi .*ho)t, <ts in tin* Midi* and (lie Land 'Poitoises. 
Tln^^ iiMV I"* \im ini|iei l<>< I ly developed, us III Ihrds. They may 
he so umt« d hy dnia tissue as to lie ijuite incapable of sepaiato 
motion, as in the ('iMuan^ 'J'he hone.^ of tin* lingers aie called 
phakuigi s, and tin ir .n,- always thiee ot them to (*ai*h digit exeejit 
the po!le\, whiilk ii.isiuii (wii in .ill Mainin.ds with the exception of 
eortiim (’el.iM.in . wjinh h;i\o inoie Tlmie may he as many ns 
fonrIeiMi pli il linn s in one dioit \n (lltdutHrpkahm 'Plie proximal 
row ol i 1 m'>( hoin s nia\ heionie am li\ losisl to the met.ie.upals, as 
in the 'I'hivi to'‘d .Slotli [n lleptili*s tlio nnmheisol tin* ]»h;da.iges 
often Jin*i'*'n< lio’n Iwo in tin* pidli V to live, m the i'ourtli digu, «s 
ill tile Moinloi pin ahoitive inanu^ ol Ihids ii.ts at its Ix’st hut 
three divit', Willi iw<' pli.il. 'lives to the po!le\, thiee to t lie index, 
and oin* or two to im* thud digit 'I’he phalange.s aie veiy numetous 
111 tin* liiilht" mie.s.ind I’leNiosunnis. 

Ik 'Iln iuiiK id the tlngli in e.illed tlie /c/ai//, and is a 

long horn whi'di A.m-', h^s in its lorm and jnopoition in dilleient 
anuu'ils lluu, (i<»< ih" hnnieiijs li is, however, lelalively veiy 
short in tin- S* .d*,, .md *til! nhoiti-r in llie Jelithyo.sauriis. 

In IiomI id tin* l%n ^-j^lln^ time is geneially jneseiit a large 
sesamoid hoin l,in>wi) -i, the kni'e-]>.in oi putell.i 'Phis, however, 
mav Will in M.iminaU )>•■ \ei\ sin ill, asm iJat-s and Se*iks, oi 
w. lilting Llt.‘"eilpi, .mm tin ^VomlMt. 

The h*g hi low tl,.' 1 Mm 1-. Mippoi’ted hy two long hone*-., the 
tib.K and l n* U'hui, jd.n . ! m h* li\ sole, wlieieol tin* loiniei IS 
the moll i.i'-i .iil\ I'li'ited, il.,* i.iigi , geneially, and the inoie 
const. mi 'Ph two ii.,!ii*^ i.i -v .imhvloM logellnn .it i .n h end, as 

ill tin* Atm. i 1 ' ',"1 Kiev m iv do ' o Old v ill l.)w Ol only aliove , tin* 
two holies in.iv he lui.ipli ti i\ t’.ivd 1 og.'t In'i , as m tin Kiog 'riu* 
tild.i m.'iv In- tin "iih joinj i»uiie lliM.iigdi the small dcM lojmieiit ot 
the hluil.i, !'s in h'niinu.int . ami till 'Phe tdni!.i may he ipiite 

stxldoim, 111 liild*-, III It m.i\ he devehiped liileiiorly hut he 
atiophiid at d^ lijipi : end, a•^ in ll.il'- it m.iv In* lepieseiited only 
h'v* .1 siM.ill oS'^y.i 'Uion mn i le tin lowii i nd m tin tiina, .is in tin* 
imlwtliitJti I In re imiv ( visl .1 i) liloi m Hiiliiiieni id*ils ujipe.r 
jiaii.asjniln I'.lh 

'J'in joi.ii .'\ w iiicli ihe loot inovivoniln leg is situated hi tween 
III! lowi 1 einl id tlie hg hoiiei and the t.u n^ m M.uimials.and Ain- 
plidum In Hiid.s and Ilepnles, liowi \ 1 1 , tins paift is piaeod in 
tiii t.ir^n.s, the pii'Miiial put ol whni. m tii ndv i ormeeted with the 
leg, i.itde u ' dmtal ])art nstiindy I'mmite-I wilii tin laetataisus. 

'Pill (irr'^d;, oi M.m eoiisists ot s' veil inegul.iiiv shaped inoie or 
less.>hoil Inuns <^>l tlu'se tin* astiay.'ilns joins tin tilii.t and has 
the os ealcis h.'iieath il and tin n.ivieulau m tiouf ol ji while tlm 
metniaisid.s ate suppoiled (IVoin tin gnat toe outW'auLs) hy the 
internal, iiinldie, and external eimeiform huneb.md hv theeubonles, 
which is eonnocted with the fourth and liftli metatarsals. 


Tho tanias may have its pa\ on more or losa permanently cartila* 
giiiouB, ati in eoine U rodeles. 'J'iu' numbei of its bones, or cartila^Si 
may be as many a.s nine, as in the Salamander, or he reduced to 
three, as in Jh’otcus, or ]»erliaps to two, as in Ophunlcs, Two 
tarsal bones (the os cnleis and navicuhirc) may take the torm of 
long hones, as in Gtihijo and eniiecially in Tiirmus. Tlie.se tavo honoH 
and the astragalus may he rejnesented hy .a single hone, us in many 
Iji/ards, oi may eaily unite wdtli the tibia, us m uliuo.sl nil Ilirds. 
I'he astiagalu.s may he rejuvseiited hy two hoius.s, as in Uiodcle.s. 
Jt may liave an ex-tru ossi' le annexed to it, as in the male 
Or/iiffwrh tjnekus and Kchidim. Two extia ossicles may he attached 
to the tibial aide of the foot, as iii the tine Poieiipino {(Uue^ilahtis^ 
The navieuhire may aii(*hy lo.se with one of the distal tarsal hones, 
as in the Ox and Deer, Avheii* it unites with the eiilmid Tho distal 
hones are less constant than the others, and they may aiieliy lose, 
with the nititataisals, as in IJiids, the Chameleon, and the Three- 
toed Sloth. TJio enhoid may ho lopie.senled liy two lii)no.s, as in 
eeitaiii Urodeles. The internal innoitoiine may he w’uiitmg, as m 
the Ox, or fcalesee w'lth the midille one, us m tho Jlorsu 

'J’ho wffaUtrstifi when hilly developed eonsi^ts of live rather long 
nutatarsal hones, as in Man, and lu vei of moie. Then* may he 
hut a single devej(>)>ed metalai.sal, as in the lloisc (tlie thud) and 
^ */ni'ropH'i [Ihv lonith), or two fused together, us in the Shee]*, i)eer, 
Ac , Ol three liised togethei. us in tin* .liiiio.i, oi ioin .so lu.sed, as 
in many Duds Tin le may he hnt two metfitais.ils well dcvelo]»ed, 
as 111 the Hog, oi time, aa in tlic liluno( eio.s, ui lour, lus m the 
Dog They ale never eiioimoiisly elongated like tin*, metac.ii puls 
ol P».its, Init they may all he eviieiiiely slioit, as in Land 'Poitoises 
and the I( litli\o.sanriis. 

Tim dnji/.t vaiy in nnmher, as has just been indicated with 
lespeet to the metaluiSiil hones sustuiiiing them 

\Vhen one digit is wanting it mav he the lifth, as in Ihids, or 
the liallux (tiist or great toe), as in the Iluie. The tliiid and 
toiirtli digits nmv he only tnuetmiiai one.s, a.s m the t)sliieh ; hut 
llie thud mav .ihort, leaving only tlic toiiitli, as in C/ee/ej/o/s, oi 
the fouith, leaving ordv the thud, as ui tlic Iloiso 'Phe lonrtii 
I and littli may he iht only tuiietioual oms, as in the Kaiigaioo 
'Pile hallux maybe opposable to the otliei digits, as in Alim keys, 
Lemurs, ())»ossums, and I’halangers , oi the lii'st and fonilh digits 
may he ojniosod to the seeond and thud, as in P.uiots ; oi the liis^ 
and .SCI Olid to the thud, tourth, and lifth, as in the Cli.iineleon. 

'Phe ph.ilariges of the digitsari* in Man'.s whole elassalwa^s time 
to laeh digit (“xeepl the hallux, whuli (like tlie jiollex) husliut two 
— save 111 tlie Ora ng, when*, it rn.i\ h.ive Imi one philanx. 'J'liev 
m.ny he muelinioie niimeious than in Maniinals, as in the jiisoi 
I tho Ielitliyo.suimis and ]*lesio.sainns 'J'lit* numlu is ol tlie, phalanges 
rus we pioceed fiom the lust to the lifth digit m.iy he 2, ii, *1. fi, *1, 
as in id/ards geinralL, oi 1 , 2, il, ii, 2, as in the Salamandci , oi 
2, 2 ii, 4, 3, as in the )*Tog In Hiids (when* the (itth digit is 
mole develojtid) the numbers of the ]ih.alanges, pioieeding liom 
the liullnx, Hie moslly 2, ii, 4 , f> , hiil they ma) hi 2, i>, .*>, 3, as in 
till) Switls, Ol 2, 3, 4, 3, as in the (Iv)al.sui kers. 

A^q*end\cuhir SLrhioih of Fla/ns. 

The Paired. Ln/ih^, -Most, Kcshe*- ]»oSuSess two ]iaiis of limits, 
know'll as the peeloral ami xenti.il ini.s, wlueh le^iK'i llVeI^ em- 
lesjunid to the iiei loral and pelvie limbs ol higlii*'* Veitehi.itis 
'Phese limhs are att.nhed to eoircspondiug liinh-girdleM, wlnieof 
the pelvie girdle is alwavs inteiioi ni devt Jopiiient andnevei alt.iin.s 
the laige lehitivc ])H>poi tioiis and lived position of tin* jalvi'* giidie 
ot m*n Piseine Yi'rtehiates 

\i*iVollen, hovvt'Vei, Ihexuitial tins an* iiiliielv want'iig, jiii'l 
the p<*( toial lln*% an* sometimes w;intnig also In the latti.1 east 
thru* Is n.*,nally pie.si nt inoie oi less of a peetoral lunl.giidli, 
Ihoueh it mav in*, as in lillh* mon* than a lilameiil 

} In all non-risi ine \’iTlehiales the light and hit liinh^ an 
} s\ mmetrie.'illv and npi.dh d'*vel()pi’il, hut in tin hl.iL IM'-Ij' ^ 

* {Pleui'nmiula ) one putin.il liii in.iy he laigi i* iliaii tin othii, oi 
j one may disappeai, as in Monorlonts. 

; 'Phe sitnulion i.f tin* j), tiled limbs is, in F.l.tsmolnanehs, (l.inmds, 
j and a tfinulminy 'PlIi nsteaiis, similar to thrit they hold in higher 
I Vertt*hiate.s, hut in some otlui Ti loo deans ^siieli us the Fishes on 
I that .leioiinl (.tiled thoi.i' ic ' ) the vontr.il tins .in* pl.u'ed far toi- 
1 w.mls .so us lo eomi* iinmediitiely heliind iho jteejorai liiis, while ui 
I Vi t other Tt looste.'ins (known on that sieiount a.s“jugulai ” Fishes) 
I the\ are ]ilaeed even in tmiitot the peetoral tins. 

I 'Phe pectoral i,’idh m:iv i onsist of a simple eaMilaginons anh, .'is 
I in F.l.isniohranehs, or it may he. composed, a.s ainongst, Tt leo-teaus, 

1 of two houcs meeting vtiiliallv, oa< h ht mg eimunonly regaided as 
a el.ivielij which is (outiniied U}> dorsally to the skull hy the inter- 
vention of .1 sujnael.ivn-li* and a post-tem|>oi*al, lie*sides these tlieie 
is a eai til an iiioii.s element on eaoli side wdiieh usually ONSitics in two 
]>u ec.*r, the upiier one of wlueh h lei koned as representing a .s. .ipnhi 
and tlm lower one a coiucoii! Those ]»arts are annexed to the iTiiicr 
sn^* of tho elaviole, wlioie also there is somotiiues found a styliform 
bone, moie dorsally placed, oallod y^e post-elavn le. 

The pdoic girdle is re[)re8c*uted in Elasmohraiiehs hy a transverse 
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cartilaginous stmcturo foiniod of two 80i>arated or two inediauly- 
united places, each, of which soinctiines, as iii Chirimra and (Jallo- 
rhyit^huHi shows much rcsciuhlance to the imiomijtr'ile hone of higher 
■Vcitcbratcs lu that it bciids up a proeess sinuil.iliiig (and ]>rohably 
ropivscuting) the iliac elciiicut uiul possesses u soil, ut obturator 
foramen, in l).s.'<cous FLslioi. the pelvic girdle is iioiinally lepic- 
Boiiti'd by two iniioiiiiiiale bones niediainy joined, cai-b oi wbuh 
may, by laie e\ce}>tiou, as in Lophuta^ send uj> a tall ilium like 
process. Ill no Fisb, however, does the pelvis bcLome .sididly 
united with the .spinal column, lu llie eaitilaginous Ganoids it is 
veiy ludinicutary, and c.ndi lateral portn»u (which lias a slightly- 
developed pubic and iliac ]u*oces.s) is sepaiated Jroin it.s fellow on 
the opposite side, wliile in Lrpidvsircn there is only a single simple 
median (.artilage witli no iliac pioce.ss. 

'I'lic ski'leton of the pfchtral litnhy or //it, of most Elasmobrauchs 
Consists of Ihice eonsideiable basal cartilages, placed side liy sido, 
aiticulating with the pr*ctoial arch, and named the pri»pter\gium, 
the mesopteiygiuin, and llnsinctaptciyginm. Of these the ]iroptei\- 
gium IS pioMinal oi anlceioi in jiosHion. 'I’o tlie ilLstal cuds ot 
tliesc are articnlaUd a number ol slender elongated moio or Je.ss 
.segmentetl i.idial JMrtilag(‘’i, and to tlie distal jiorlions ol these are 
annc.N;ed the boiiiy liii-iay.s which lorm the .solid siqjpoits ol the 
distal portion of the iin. 

Sometimufs Ibere may be but tw'o and rarely only one ba.sa] 
eartiliigc, winch one must, then be < onsidcred as iepie.si*iiling the 
whole three eondiHcreiitialcd. In Crrutodiis then is a single bas.il 
cartilage tollow'ni by a sines of small c.n tilugcs— secondary ladial 
caitilages divciging Iriun both .sides of tliat .sisies and haxing tin- 
ray.s annc.\cd to them In Lf'p<dostrni the limb skeleton is still 
mole biinplilied, t luisisting onlywif a single sines ol sboit bleudci 
cartilages wilb small lin-iav.s altaclu'd to one side alone, without 
tlie inleiveni loll ol any i.idial e.iililages. 

In. sumo liony Kishcs {f 7, Polifpft ni.'i) the basal cai tilages m e 
mole 01 li’iss os'^illed, as au .iKo mo.stol the ladi.ils iic\t them, while 
to tlie.se small caitilaginous i.idi.ils aic aniit.\tMi, which su]ipoit 
ossilied Jin i.iys In some olber G.niouls leitain of the laiiial 
eailil.iges ailuulaie diiectly with tln^ pccioial aiib. In the 
Tdntshi a itW', not ab'ive live, moie 01 lc.*>s ossilicd i.irtilage.s Ju 
side by side and aiticiilate with the peitoial anb, and one 01 
moio luws o! small eai til jgi s siu e<‘ed to ibem. Tlica* two elements 
icjiieseiit the bisal aud ladiil c.iitilages ol Kl.ismobi.inchs, ami to 
them an aitu iilaletl the lel dively large lin-iays whiib makeup 
the 1. 11 ioi.iiij piUtol the 'iVIio'iteaii pei toi.il limbs. 

'J'lie skeleton of the i<ithuLjiii ov pdi ic limb is almost alwaxs 
moil siinpb Iban Ib.itoJ llie pi-ctoial one Gnly viix ].iRl^,a.sin 
(^nuthtdiiif, Jj jiidoixi H and C(ilh>rlif(iulnis aubuihrti', (si-v Trun:> 
Zm)L , xol \ p. 4,').'), and ]»l<i(e K\is.. lig.s d and 4k Ji.ive they 
a i lose, 1)1 |»ieilv elosi, lesemblanec (lencially the Klasinobiaiieii 
Xeiitial lim!> i.s supported bx an elongated eiutilage, the ])asl]»tiiy- 
gium, wbiili aiiK ulales with tin ]m IxMi eaitilag<..s and beans on its 
xviitial boidM a .“'ll us ol i aitilagnuMis ladialia xxjtb wbuh tlu' 
Jiu-ray.s aic lonm^tcd. Ju rohjodun JnUum llieie uie only ladials 
xxbicli sujtport lin-iaVh but an* not tbcinsclxi's su(»pt)ited by any 
b.i',ij)ti*iygium, iioi n lluie anx' pihic imiiiIir^c In the Tdiodti 
till* (iii-iays me diteilly uilavbcd to ilie o'-si-oiis pilxie eji'Tiunls 

Th( ri(tu(t,K'd ifdiiitlifr J'Jb i/u libs — Ue.sides ilu txvo ])aii > of 
limbs till le .in>, .I'y ba^ beiu menliomd, ciil.iin a/ygoiis .stun tiiie.s 
lommonlv known .is the iinpaiied or a/ygoiis Jims or limb.'.. They 
aie only loiind in r^bes, aiulmnsi'.t ol the dolsal, c.iadal, and.inal i 
tins Tbe^e max .ill lun one into llie oilier .iml ioim .i continuous 
tin tiingc to Uie body tioin the bead lonnd the l.nl and lorxxaid 
.'igaiu to tin' xent, as in K< Is and many (.ladoid .md Biennioid 
Kisbes. In mo.sl c.ivs, bowivii, tlnie aic one 01 two ili.slimt 
doixiil (in.^, and an anal lin .ilso ilistincL Jiom the laiidal om 

I'ln .'■tnictuie ol llic<f'o/vf/ ////Ml Klasniobiaiicbs IS iin ^nil mIx’ like 
tliut of till ii ]»aiud liiH, iii.iMiiueb as it is sii])po 7 L< »1 by an cIohimImI 
Ol sigmcnled basal laitilagc or c.'irtilages, lioin the iloisal margin 
ol xxliicb ladi.il iMitilaLu 5 t'^eneuilly cloiu-alcd, sb iidcr, ami se^ 
meuted) piocei d, baxiiigtlu' Im-i.ix s coiiius ted xutii t he m ilistallx . I 
1'lic basal c 11 til.ig*'s iii.ix e»i ni.i v not be; dircel ly conm leel oi beieir-e j 
coutiuent willi the subiaicnt • jmial skeleton. 'J'beie m ey hi '.is in j 
the sce'ond eloisal ot I'lilbu /niiulu/f> atibnUicnt^) Imt a singli loiigi- 1 
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tudinal scricK of more 01 Iciis elongau-u uartilagoB bide by side, likfl 
radial cortilages di'void of any siibjaeent bas.il eartilageft. lu the 
TdeosteC tlio lin-rays may be o-seoiis and m the lornj ol more or Iosm 
btroug Kpine.s, or soft ami ol u hoin like isiiKsisletb y , ami Hcguioiitcd 
both veitically and hon/ontallv, and lin-iays m msally 1 (uisi.st ot tw'O 
tiigbt ami left) halx» s, xxIhlIi, altbongli e'kesi'lx aj'pliLd logiiber foi 
the gicatei part o) tin ir li ngtli, ilueige pio\iinallx b) cmbiaic the 
.skeletal elenii'iit to x\ bn li tlcx ;iie .nine ^^■d. Tlu '•e lutiij elesiunt** 
in the / aic small o^'"n li's OI i bondiitieMtions, Uiimd ’ intei- 

s]unous hemes 01 e.eitilagis. 'riny e'xteiul upw.iids bi-twecn Ibo 
neural spine.s ot tbt‘ a\ial ske-lt-nm and llie eloisal suilai c ol llu boely. 

JuifJ Z/y/vaie csseiitiallv .similai in (omposHion to dejis.il tins. 

The caudal Jiu is modilicd aieoiding to the eemdiuon ot tlio 
posteiioi teiiniiialion ol Ihi* .iM.d ski litem, the* dillcient lombtum 
ol which 111 Fi.sbes has already )>« en noth .-.I IJ-J;. Mm Ij-modilied 
axial eleuicntb gcneially loim tla sup])i)il ol the fin-iaxs, but the 
iiumeiouscoinplc.xaiid vaued i onelilions xxhu b llie i']'aiis in.e\ pre 
sent III dilleieiit tonus is a m-ittes ol lebtiivologv, wlm li i.mi h’aully 
lind a place in a gmeial disciiplnm ol the \ eifedn.ue skill Ion 

Kaliire and Ora/in of A }>iund aula r Sloicbil rarls,--- 
Fioiii the reseai’clif.s of the late Prof. Ihilfoun it a[ipcars 
that the jiaired liinh.s arii^e as dili'ciontiatioiis of (lentiumms 
lateial folds oi prtejecliuns licmi the sin lace of the body, and 
the azygous Jins nn.se a.s diifcrontiutial }>i eject 10 n.s liom its 
dorsal ami venltnl siirfan s. Tims nil llic.se aiipemlieular 
parts may be viewed as dilfeuMit species of one iuinJu’ 
mental set of purls (pteiygiu), tor the sum tolnl of wlinii 
llie term “ symjdcrygmm ’ h.is lurii propo.sed (see Traua. 
Zool, Soc.y vol. ]ep. iSJ, -iM!). Tlio paired limbs anti 
azy'goub tins are ot similar origin and niiture. Si‘iiarate 
narrow solid suppoi‘ts, in liiiigitinljual sei'ie.s, and with 
their long a.\e.s diieeted inoie or les.s at right angles with 
the long axis ot the body, were dexeloped 111 \aiying 
extent in all tlie.se lour 1 ( 'Ids or pjojection.^. The.se ,snj>- 
]K>rts it would a[»peur, \ei\ olU*n unit<*d to form 

liasal caitilages, the oiiginal single and united condition 
per.sLsting in sucli foiiiis as the Miitral tin ol Ibdffodon 
and the second dorsal ot (!allotItfmr/ni,\ both aheudy 
noticed. 

The paiied Jimhs an* thn.^’, in all ]»robubility, e&scntially 
jieripheial striietiues ■which haxe bctoine inoie 01 le.ss 
closely connected with the axial skideton. 'J'lun proximal 
j'arts iimtiiig and grovMug iuwaids haxe olten become 
directly connected with ]iuil.s ol the axial skeleton. Thus 
the limb girdles seem to havearisi n, - naiiH iy, as ingiowths 
I’lom the basal eaitdages of tlie limbs , and tliereii-ie the 
W’liole iqipeiidicul.ir skeleton lx long.^ to a dilfeieiit ski h tal 
category trom that of llie luad and s[Mn,d column 01 axiai 
endo^keleton. 

— Ml I Kt 1 , 7V i/.’/f t/i /<! ) If 0 / -l««,' I lUii,' tfiiii ! Oiimaii 

e.lll->, /I'lO/fN </ I )f«// ( I’iiiji , l*(i I li , ISif, mill 

Mff fi<t f/f. /‘'l.vsi/f', nil ( (I .Villi'-, l'''i-l I)| Ii 0<l /Mf/.A/. t/u 

,S./// /f '/< i/ i/m me Out/init »/. « ///(./ </if'i.s •/ 1/.*/.iff.f Ii//i/'f.s Vus^, 

I.-)', J.’ Om «i Afi/htufh a/i<( // iiIh tin/tt ^ (.//'i' 1. ft'iu'' MtUtun, S'- !'•, im 
iJii i./ I iuii>\ isil', mxl V'Ai i/inf'firu t‘i \ > ihln utt l*'iil/. 1 11 Ilii'lt\ 

M’tiiunl >‘1 (lu l/ui'<>m>J • C \ , 1 , 1 1 ni*i .!;/»//)//, I'^i !, ‘ On i i , if/i. ff. ■. it is' ii' ill 
/'/II Xnul Nil m7«i .111(1 “ l'( iM-i ot III /Vi a II 'll 'k'lllC 

I ■' 7 ’*, I (jIi « * nil mi, A/f f/fi /// i./ /'i.//,;»if/if/i/i lu I'ut, n, I u<' 'i i i I ///.V/ 

siuliiaunn /<’ !</</ Om/ fCiUj i'-. lunl l.n u") i-< t ii'’> > ‘ii,i i> , ti Wnt' (^u*i> i 
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SKlilLT(>N, JoiJX, an eccentne J^ngli.di scholar and 
poet of the (‘entnry. Mr Dyce, tlie i-ditor ol his 

Works, Jixe'i hm biith about I4dfk Jli.s lirsi e.,.say in vei.v.; 
w^is a poem alter the manner ol l.ydgale on the death ot 
Edxvard ‘IV. (14S;;). fic Jived 1(* i»ay coinplinienls t(» 
Catherirui, wile of Henry VJIT., to jeer at the Scotch o\ei 
the battle o\ I’^loddmi, and to make liertc attacks »>ii 
Wolsey, and is supposed to have died in lo2t).* In 
genera.1 iiitcJJectual forcej fjercenuASb of invective, wildness 


oi hiilToonery, and i o.irM-in .^.s oi laii'inagt Miildb beais 
•some likeness to I'^xvilt. Hut Iv by .i'. one 

I of llie nio4 eceenti i<‘ and jMiudviMi .il * li.ii.i t* i 'v 1 nyli.-ij 
liter.ilnre fie began liii apjMiti.lb U' lie i O'ti < <4 a 
juoU'', learned, and iiti mi; l.uly. tin mnllni o! Ibniy 
' VII , who foundi d St rloJini* t'olligi and t Imi. t " t '4b ge, 

I (kirnhiidge, and tiaii'laled m x'ltnmai xioiL.'^ Iioni llie 
J’Ve'icli. lie W’a.s hinmelt oni‘ ol tin ino.''! m. table si ho]ur,s 
of his time, was ajij'ointed tut'jj to lleiin' A 111., was 
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hailed by Erasmus (whether ex offido or pntpter meriia is 
left to conjecture) as “unum litcrarum Britanniarum 
lumen et decus,” was proclaimed poeia hnrealitfi by both 
universities, and riequently a])plied tliis title as well as 
tiiat of arator rer/tus to himself without challenge. At 
about the age of fort}' he took orders, and was a])pointed 
rector of 1 )Lss in ^orlolk, where he seems to have spent 
the last twenty-fiNc years of his life. Vet this eminent 
seliolar and ehiireljinan is the author of the oldt'st and ihe 
be^t drinking song in the hjjglish language-- the dunking 
song in (t\ntuiier (iuvtotia Nvnlh\ and of one ot the 
coarsest poems in any language- The Tunnimj uf El nun' 
JkUimnituf. lie is the authoi ot a .‘iatiie against tlie clergy 
of his time — Coin* unsurj»a^sed in jiielietornia- 

tiou liteiature foi direct and nuicilcss ridicule, and of a 
satire against tin* great eaidinal wlieii at llic heigdit of liis 
greatness Whi/ runu j/e nut To?/// Itoiling <»\et with 
ferocious invecti\e and iiis«dent contempt. At thi‘ same 
time he had sueh a ri‘piite lor rougli wil ami in egiilaiity 
of life that lie became, the heio ot a book ot “merry 
tales.” TJiese mythical tales w(‘re ]>robabl\ in the mind 
of the historian who lias disci i bed Skelton a- a ‘‘ribald 
butlbon,” “a piotligatc and jil liMug wretch" Whether 
the U‘a.l Skeltiui deseived siu h i pitliets is doubtful: Ins 
vei’sc undoubtedly <*otitains miicli that may fairly be 
described JO* nbahliy Jind biifloiuiery . It lias not a trace 
of the e,lu\ all ini'! s[)iiit of ( 'Iniiici i, .mil his must eharaetei 
istie foim, kni)\Mi as Skdtonicid \eise, is wayw’ard and 
unemnentional jidoptcd iis if in tiirid defiaiite of regular 
tmdic. Still, a.-. Skelton Inmsi II <laimed for it, “it has 
in it smui j'llli ' 

“'rinmuh iny luiic he lagged, 

Tal I eird, ioid jagged, 
lJU'k 1\ Mill ItiMtcil, 
lilOt\ Mid ati M, 

It Vt t ll.' \\( 11 till ith 
It iiat ll 111 It sMiic 

Cohn C/oiif, 117/// none //c //o/ (<> Convi? and The Took 
of riiihp ^jmrnnr wliidi CVdeiiilge ])roiiounee<l “an 
exijiU'iitc and originid j»ociii " are written in this nietu* 
The Uior^fe (ship) Cumt^ a saliriiiil 'vision of personified 
absti*a< lions, is nion conventional in form, and w'as prob- 
ably tme ot Ills (siilici v\oiks Both it and his intei hide 
Maifinilck ioi show LUiiit jiower in the vi\id description 
of ehaiaetci 

SKlM.MIdi, the haieloli name bestowed by JVniiant^ 
in 17S1 on a Noilh \iiu'ii<:iu bird wJiidi bad alieady 
been figured and dcsiiilH'd by ( ‘atesby (//. (\irohn(t^ i pi. 
hO) as the “(‘ill wjitei, ’ lo it appe.irs still to be called 
on .‘Uiine pjirts ot tin eou'-l," ivmai'kjible for the unii;iie 
fornijitioii ot its bill, in which the m.iMlla, or socuilid 
upper mjindible, is e.ipaide of much \citicjd movement, 
wdide the lower mandible, wliich eonMdci,d)ly the 
longer ot llie two, is laterally compressed so as ti» l)e as 
thin .as ;i knife blade. 'I'liis biid i.s the Ilht/iohops tmjrn 
of Janmeus, wlio, however, uniteil with it what proves to 
be ail allied s|>eciesfiom tndia tluit, liiniijir been indicated 
many ycjirs beioie by IVlntu' {(htn.ph. Sntnuv, tab. 7d, 
fig. *J), on the authority of Buckley, was only teehnieally 
named and described in i8i3S by Swniiisou [Aiuni. 
tjenet^, ]). .‘5G0) .as /A iilhimllls. A thud spi-cies, Jl, Jhte}. 

inhabits Africa ; jind I'xamples from Soiitli Amurica, 
thougli by manv writers regarded as identical vviih Ji, 
iunm, aie considered by iMr Saunders {Tnn. Z^ol. AV/////, 
1SI52, p. r>22) to t\>rm a. foiirtb, the IL 'inelnnvrn of Swain- 
soii (?// .v//y>yvr, p. .’»10) All these I’Csemble oni* another 

' “1 (mU it lunu the iiuiinicr of its colk-ctucj: its fno«l 

with the lowti 111 iinlilih*, :is it Hies uluiig the surliice t»I the water” 
(O'e//. ()/ JinfLsy p. ^2). 

- (UJie? Kiiglish names applied to jt iu America are “TlazorbiJk” 
“Si issorbill,” ami “ She.amater. ” 


very closely, and, apart from their singalarly-formod bill, 
have the structure and appearance of Terns Some 

authors make a family of the genus Jihync/iops, but it 
seems needless to remove it from the Laridoi ((Iuj.l. vol. 
\i. ]). 274). Til breeding-habits the Skimmers thoroughly 
agree with the Terns, tin*, largest siiecies of which group 
they nearly cijual in size, and indeed only seem to dilier 
liorii them in the mode of taking their food, which of 
course is cori*elated wdth the extraordinary formation of 
their hill. (a. n.) 

SKIN DISEASES. The.so form a largo and imjiortant 
elas.s. In mimhor tliey arc very extensive, owing to the 
varied forms ot morbid change which the skin texture 
may undergo, no less than to the different portions of the 
.structure and its aiipendages which may be spec*ialJy 
affected. Further, the modifications of tlie typical forms 
of these diseases whicli are to be obser\ed have led to 
ari-angements and classifications of xeiy complex cbaracter 
and niulti[)lied greatJy their nomenclature. Skin diseases 
are rcganle.d by the physician as of gri'at importance, not 
only from the fact that morbid action in this texture must 
have a poweifiil influence on the general health and may 
bring in its tiTiin oilier maladies, but also because they 
are not unfre([uently themselves the ex[*ression of eonstitU' 
tional conditions, inherited or aequiied, tlie recognition of 
which is essential to their <‘ffe.ctual treatment. In order to 
clearne.ss of description it is necessary to make use of some 
method of ckissification. A^arious arrangements ha\e been 
adopted by writers on the subject, lait the following 
api>eais sullicient for the piesent purpose : " 

I. Disorders of tlie secreting appaiatus (of the .seba- 
ceous and sw<‘at glands) ; 

II. Disordeis specially relating to nutrition (hyjiertro- 
phies ; atrojiliies; niwv foniiatioiis ; pigmentary' changes) ; 

111 liiflaiiimatoiy' affections (erythematous; ])a]*ular ; 
vesiculai ; pustular; scpiainoiis or .scaly) : 

IV. N eurosi‘s (mr\ous disoidci.s) ; 

Baiasitu* affi'clions (animal , ^egetable). 

1. Drsouoi-ms OK 'run Si riMTiNo AerAUA'ins. — (]) ()/ 
Ihe Sitwnf C funds , — Tlie cluel moi bid couditjons are execs 
siv(‘ .sweating {h////eridrn,si.s) and fietid sweating (fn<nn'i- 
t//v;,s'/.s). hkxeossive swi'iiting is a .syni]»tom obsiaxed in 
various diseases, such as plitliisi.^ and rheumatic ii‘\i‘r, but it 
m.'iv exist apart from sucli conditions, and either be gi‘neial, 
alhetiiig the wliole body, or eoiilined to a jiart, .sueli as the 
axilke, h(‘ad, lunids, feet, or, as lu some rare in.stallee^, tJio 
one half of the body. Some ])er.son.s habituidJy ]*irs]ui(, 
olteii to a gi eat ext I ‘lit, on making any elfoit, \el nevi‘r 
appear to suffer in health, although the diseonifoil is 
eoiKsidcnible. I']\(‘essive per.sjaiation may olleii be pii 
vented by the h.ibilual u.m‘ of the cold bath, and by tonn*s, 
.sill’ll as non, (jiniiine, stry ebriiji, A’C. Locally, tlii‘ use ot 
astiiiigent lotion^ of vinegar or a weak .solution of le;id 
will also 1»e of seivice. Bioiiiidrosis or betid sweating’ll 
often a.vMH’ialed witli the former condition, and it too niay^ 
be gjem.ral oi local. Jt most frecpiently' affects tlie feet, 
especially in tlio.se who have mueli fatigue, and is a .source 
ol iMiicli personal discomfc»rt as well as of annoy^ance to 
othei.s. it IS a]>]r}ueritly duo to ra]>i(l deiompo.sitioii in the 
]»er.s]»iration vvlueh has .saturated the stockings, and for its 
treatment il is essential that these should be frequently’ 
changed and the feet, washed .several times a day’, ilried 
careliilly, and dusted with .some antis(‘ptic }>ovvder, such 
a.s lioiaeic or salicylic acid mixisl with starch or Fiench 
chalk. Jlebra recommeud.s llie ajiplication to the feet of 
a conipo.sition of eipial parts of olive oil and litlniige 
pla.sler spread ut»on linen and used twice a day. 

Of the, Ecbiictoiis Olatids.^ Sehorrfuca i.s a term 

® F.ii llie .structure of the skni sec Anatomy, vol. i. p. S97- 
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applied to describe an accumulation on the skin of the 
normal sebaceous secretion mixed up witli dirt and form- 
ing scales or a distinct incrustation. On the head, where 
it IS commonly seen, it may interfere with the nutrition 
of the hair and cause partial baldness. A lorin of this 
disease i)ccurs in young infants. The main treatment is 
local, consisting in thorough cleansing of the ])arts. The 
crusts may be softened with oil and the affected skin 
regularly washed with soft soap and rectified spirit. The 
sebum frequently accumulates in the sebaceous ducts, 
giving rise to the minute black jioints so often noticed on 
the face, back, and chest in young adults, to which thti 
term comedones is applied. A form of this disorder, but 
of larger size and white apjiearance, is termed mihvm, 
Thc^e affections may to a large extent be jire vented by 
strict attention to ablution and brisk friction of the skin, 
w’hich will also often remove them when they begin to 
appear. The retained secretion may be squeezed out or 
evacuated by incision and the skin treated with some 
siinph* sul])hur application. 

Jenc is an cruiition jiroduced by intlammation of the 
sebaceous glands and hair follicles. It may occur in con- 
nexion with the iircceding or independently, and shows 
itself in the form of red jiunjiles or j»apiiles which may 
become pustular and be attended with considerable 
surrounding irritation of the skin. This affection is like- 
wise most (;ommon in early adult life, and occurs on the 
chest and back as well as on the face, whi‘rc it may, when 
of much extent, prodiKJo considerablt*. disligurement. It 
is ai)t to jiersist for months or even years, but usually in 
time disappeais entirely, although slight traces may 
remain in the form of scars oi stains ujion the skin. 
Kniptions of this kind are sonn'times ju'oduced by the 
continued internal use ol certain drugs, such as the iodidt 
or bromide of potassium. The treatment is similar to that 
for the previous affliction, viz., biisk friction of the skin, 
short of producing irritation, and the ajqdication of a 
sulphur lotion or ointment. Attention to the general 
health by suitable diet, tonics, exercise, &c., is a necessary 
adjuvant. A variety of this malady, to w^hich the name 
acHC rosacea is given, is a niori' si'voro and troublesome 
disorder than that already mentioned. It is characterized 
by great redness of the nose and eliceks, accompanied 
with nodular enlargements on the surface of the skin, 
which produce marked disfigurement. Although often 
seen in persons w’ho live too freely, it is by no means 
confined to such, but may arise in connexion w’ith disturl)- 
ances of the general health, es])ecially of the function of 
digestion, and in females wnth menstrual disorders, Tt is 
apt to be exceedingly intractable to treatment, which is 
Jiere too, as in the jircceding form, partly local and partly 
constitutional. 01 internal remedies ]>reparations of 
iodine and of arsenic arc sometinie.s found of servi'*e. 

Mollmcmn conlayiosuni lielongs to this class of skin 
diseases. It consists of an enlargement of the sebaceous 
glands and occlusion of the ducts, and is seen most 
commonly on the. face, body, or liands in childr<;n, oi on 
the breasts in women. It is said to be contagious, but it 
is a rare form of skin disease. 

IT. Disorders affeotinii Nutrition. — (1) llypciiro- 
phlcs , — A CAmi (elavus) is a local thickening of tlie skin, 
generally occurring on the toes. There is hypertrophy of 
the epidermis, and in the centre of the corn theie is usually 
a still denser mass, which, {iressing down upon the subjacent 
se.nsitive true skin, causes pain and may give rise to 
inflammation and suppuration in the part. When situated 
betw'een the toes the corn is softer than when on the free 
surface of thii foot. The treatment consists in maceration 
of the hardened skin and^the use of the knife or strong 
caustics. Salicylic acid combined wdth ether and collodion, 
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])ainted over the part, is said to be useful in the case of 
soft corns. 

A waH {verruca) is an cxcrcM ciioe fioni the surface ol the 
skin due to h)-j)ertro[)liy of ilu' paj)illary layer of the 
cutis and of the ej^ideriui.s. Tin's form of growth may 
also occur on iniicoiH iiieinbrcines. Warts 'occasionally 
disappear sj)ontaneonsly, oj tliey may be excised, or care 
fully touched with some ..liong e.mstic acid or alkali. 

Ichthyosis or j'trod(nna consists ol a geneial thicken- 
ing of the W'liole skin and maiked accumulation of the 
epidermic elements, with atrophy oi the sebaceous glands, 
giving rise to a liard, dry, scaly condition. It generally 
first appears in infancy, and is probably congemtal. It 
differs in intensity and in distribution in diffcient caM;.-,, 
and is generally little amenable to an> but judliativa 
remedies, such as the regular ap] dicat ion of oil\ sub- 
stances, although it is not a fatal malady. 

For elephantiasis Arahiim^ see ^ul. vin. p. I I'd. 

(2) Atrophies.— The chief of these relate to the hair. 
Canities or whitening of the hair consists in the iioii- 
fonnation of the pigmentary mattei whiih is normally 
present in the substance of the hair, and occurs generally 
as a slow senile change. It may, however, take place 
prematurely, in which case it is often hereditaiy ; or it 
may be associated wdth degcncrati\e chang(>.s taking jdace 
in the system. It is occasionally seen to occur lc!n]>oraiily 
in very young persons in connexion with some defective 
condition of the general health, its development suddenly 
has not unfreituently been observed as the n‘.sult of some 
strong mental emotion. 

Alopecia, or baldness^ is the loss of hair, which is most 
oornnionly a senile cliangi*. and irremediable, or on the 
other hand may be premature, oceurring cither heredi 
tarily or in connexion witli some previous eoustitiitionaJ 
morbid state (c //., after fe.vers or other blood poisons), in 
w'hich latter case it may be only, although not alw'ays, 
temporary. It appears to depend ui)on atrophic (diangcs 
affecting the hair follicle, including obliteration ol the 
ca]>illary vessels,- -the result of wliich is lliat slioug hairs 
cease to be j)rodmed, and only feeble, short, and thin hair 
{/anuf/o) is formed, wliieli soon falls off and is not refiio- 
duced. Usually the whole skin ol the hairy sculp under- 
goes thinning and otlier atroj>liic clianges as well as 
the hair follicle. Sometimes tlie loss oi hair occuis in 
distinct circular patches {alopecia aieafa), winch tend to 
spread until the wliole scalj» is denuded The treatment 
of temporary or premature baldnL-.s hears lefeience 
especially" to any^ known conditions affecting the. general 
health ; and tonics, baths, ami olhei meims to promote a 
vigorous skill function are us(‘fiil. SlimuKiling liniments 
containing spirits and cantliaiides, tlie ngiuar ehansing 
and moderate brushing of the ]iarls, tlie appliiation to 
the .scalp of the eonslant current of eleitricity, and mu ions 
other remedies appear to he of service in pionading the 
growth of hail. 

(3) yem Formations. — {a) Lupus is a iIimmsc cliaiailer 
izod by the lormation in the skin of tIlheIch‘.^ or nodules 
consisting of new cell grow'th wdiich has no timh ncy to 
further deveJojunent, but to retrogiadt change, leading to 
ulceration and destruction of the skin and other tis.aies in 
wliicli it exists, and the suhsequeiit formal ion of [)er- 
manent white scars. Liijms rulaans is most commonly 
seen in eaily life, and occurs chiefly on tlie faei, about tJie 
nose, cheeks, oars, iVc., but it may also atleet tin* skin of 
the body" or limbs It first shows itself in tin* foini of 
small, slightly prominent nodules cox cud with tliin crusts 
or scabs. These may be absorbed and removed at one 
])oint, but they tend to spi(‘ad at another. Their dis- 
appearance is follow’ed by a white permanent cicatrix. 
The disease may be supcTficial in which case both the 

\X11. i6 
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ulceration and resulting scar are slight {lupus nonir 
extdsns)\ or, on the other hand, the ulcerative process 
may be deep and extensive, destroying a large portion of 
the tissues of the nose or cheeks, and leaving deep marks 
with much disfigurement exedens). Another form 

of this disease, termed lupus erythtTnalosus^ is of compara- 
tively mild character, and occurs on the nose and adjacent 
portions of the cheeks in the form of red patches covered 
with thin scales, underneath which are seen the widened 
openings of the sebaceous ducts,— this variety of the disease 
affecting specially that portion of the skin texture. It is 
very slow in disappearing, but does not leave any marked 
scar. Lupus is generally more frequently seen in women 
than in men, and it is held to be connected with a 
scrofulous constitution. Its treatment bears reference 
especially to this condition (see Scuofula). In the 
superficial variety the application of soothing ointments 
when there is much redness, and Sijuire’s method of slight 
linear incisions to destroy the incrc-ased blood su]q>ly, are 
often serviceable. In the ordinary form the great pnncijde 
of local treatment is to remove the new tissue growth. 
This is most readily done either by solid points of caustic, 
of which the nitrate of silver is perhaps llie best, thrust 
into the tubercles to break them up, or by means of a 
scoop (Volkmaun’s spoon) to scrape away tlie diseased 
masses. Only by such means can the ulceration be 
arrested and healing brought about. 

{b) Leprosy {elephantiasis (irarornm) may bo regarded 
as belonging to this class of skin diseases, inasmuch as it 
consists in a now growth of cell material, like lupus, but 
with less tendency to disintegration and with a wider dis- 
tribution affecting the skin, mucous membranes, nerves, 
<kc., all over the body. For its history and pathology 
see vol. xiv. p. 4G8 s<p Leprosy is not amenable to treaL 
nient, beyond attempts at palliation of the symptoms and 
by general hygiene. 

(4) Pigmentary Changes. — Chloasma is an abnormal 
pigmentation, in the form of brown ])atches, either gene 
rally diffused or confined to one part, such as the fore- 
head and face, and occasionally seen in women suffaiug 
from uterine ailments. Addisons disease is connected 
with a morbid condition of the suprarenal cajisules (see 
I^atiiolooy), and is acconqianied with general bronz- 
ing of the skin, together with aniemia and great and 
increasing jirostration. Lcncoderma is a change in the 
pigmentation of the skin, wliercby it becomes white in 
patches, with a tendency to spread and affect almost the 
whole surface, until a few dark areas alone lemuin to 
represent the original appearance of the skin. Tt is some- 
times called white loi»rosy, but has no relation to that 
disease, nor is it of any special significance as regards the 
health. Albinism is an entire absence of pigment from the 
hair, skin, eyes, itc. Tlic hair is usually white, and tin*, skin 
exceedingly pale ; and the eye has a pinkish appearance. 
This condition is congenital. Jt occasionally exists to a 
partial extent in any of the textures named. 

HI. Inplammatouy Sktx Affkotjons.— T luiso embrace 
the following chief varieties: — (1) diffuse (erythema); 
(2) j)a])ular (lichen) ; (3) catarrhal (eczema) ; (4) vc.sicular 
(herpes, pemphigus) ; (5) pustular (impetigo) , and (0) 
scaly (psoriasis, pityriasis). 

(1) Dijpiise . — This variety includes erythema (see 
Kkyhipelas) and its forms, particularly erythema nodosum, 
which consists of spots and ]>atches of dark red colour and 
slightly elevated, appearing on the front of the legs and 
back of the arms in young jiersons, mostly females. The 
patches continue for a number of days and then become 
fainter. It is sup[)Osed to bo connected with rheumatism, 
joint pains not unfrcquently accompanying it. Urticaria 
or TU'ttle-rash is a. diffuse redness of the skin, accompanied 


with wheals of raised and paler appearance, not unlike the 
effect produced by the sting of nettles or of insects, and 
attended with great irritation and itching. Certain kinds 
of food, such as fruit and fish, produce this eruption in 
some persons, as also some drugs, such as opium. It is 
best treated by some soothing application, such as a 
solution of sal volatile, to which a little chloral has been 
added, and by attention to the state of the alimentary 
canal. Roseola, which consists in the appearance of rose- 
coloured spots upon the body, is frequently seen in 
children, and is apt to be mistaken for measles, but has 
none of the accomjianying febrile or catarrhal symptoms of 
that disorder, and is of brief duration. 

(2) Papular. — Lichen, an eruption consisting of small, 
thickly-set, and slightly-elevated red jioints, more or less 
widely distributed over the body, and in the young some- 
what resembling scarlet fever, but with only slight febrile 
.symptoms and no sore throat, usually results from digestive 
derangements, but apparently may also arise from exposure 
to the sun, and it lasts but a short time. Some forms, 
liowcver {e.g., lichen miber), are of chronic character and 
difficult of treatment. The ordinary form requires little 
beyond attention to the digestive organs and the appli- 
cation of a soothing lotion or powder. The chronic 
forms are best treated by the administration of arsenic. 
Strophulus, or tooth-rash, or, as it is pojiularly termed, 
“red gum,*' an affection very common in young infants, 
belongs to this class of skin disorders. 

(3) Caiai'rhal. — Eczema, one of the most common and 
important of all skin diseases, consists of an in ff animation 
of the true skin, of catarrhal character, together wdth the 
formation of papules, vesicles, or pustules, attended with 
more or less discharge, and wdth i telling and other 
symptoms of irritation. It may be either acute or chronic, 
and presents itself in a variety of forms. As regards 
causation, it appears impossible to assign any one condition 
as giving rise to this disease. It occurs frequently in 
jiersons to all appearance in perfect health, and it may in 
such cases be a permanent or recurring affection during a 
whole lifetime. Again it is, undoubtedly found in persons 
w^ho iiosscss a morbid constitution, such as the gouty or 
scrofulous ; but apart from any such evident associations 
it seems in some instances itself distinctly hereditary. 
Sometimes it is set up as the re.sult of local or general 
irritation of the skin in certain occupations, and it may 
exist in connexion with the presence of some other skin 
disease. It is much more common in men than in women. 
>iumerous varieties of eczema are described, according to 
its site and duration ; only the more important of these 
can be alluded to. Acute eczema shows itself by redness 
and sw'clling of the skin, with the formation of minute 
vesicles, and attended with severe heat and irritation. 
Should the vesicles rupture, a raw moist surface is formed, 
from w'hich a colourless discharge oozes, which when 
it accumulates forms thin crusts. The attack may bo 
general over the greater iiortion of the body, or it may bo 
entirely localized to a limb or other part. It usually lasts 
for a few weeks and then passes off, leaving, however, a 
liability to recurrence. Such attacks may occur as a result 
of digestive derangements, or in persons of rheumatic or 
gouty habit, and they tend to appear at certain seasons, 
such as sjiringtime. They are usually best treated by 
attention to the general health, and by a simple and 
carefully-regulated diet, while locally some soothing 
application, such as a weak h'ad lotion or a dusting 
powder of zinc, star<*h, or boracic acid, will be found of 
benefit. Chronic, eczema shows itself in various forms, of 
which we note the most common. In eczema I’uhrum the 
dis(%se affects a part, very often a limb, as a severe form 
of inffammation, with great redness, and weeping or oozing 
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of serous matter from the raw surface. It gives rise to 
great irritation and pain, and may cause considerable 
disturbance of the general liealth. It may kst for years, 
with intervals of partial recovery, but easily recurring. 
The skin of the limb becomes in time thickened and the 
limb itself much swollen. In dry eczema the skin, though 
irritable, remains dry and scaly. In pudular eczema^ or 
eczema impetiyimdes^ in addition to the cutaneous inflam- 
mation there occur pustules which break and the 
purulent matter forms yellow crusts upon the skin. 
This form is very common on the heads of young 
children during the period of dentition. The treat- 
ment of chronic eczema depends in great measure upon 
the form it assumes. Where there exists mucli irritation, 
soothing lotions or applications similar to those reepured 
for acute eczema are necessary ; but where irritation has 
subsided, stimulating ointments, such as those of zinc 
or white precipitate, are often of service. Constitutional 
remedies, such as iron, arsenic, iVc., are an important and 
often essential part of successful treatment. 

(4) Vesicular, — Herpes is an inflammation of the true 
skin, attended with the formation of isolated or grouped 
vesicles of various sizes upon a reddened base. They 
contain a clear fluid, and either rupture or dry up. Two 
well-marked varieties of herpes arc frequently met with, 
(a) In herpes laljialis et nasalis the eruption occurs about 
tlie lips and nose. It is .seen in cases of certain acute 
febrile ailments, .such as fevens, inflammation of the lung.s, 
or even in a severe cold. It soon passes off. (/>) In 
herpes zoster, zona, or shingle.s, the eruption occurs in the 
course of one or more cutaneous nerves, often on one side 
of the trunk, but it may be on the face, lim]>.s, or other 
parts. It may occur at any age, but is j»robably more 
frequently met with in elderly people. The appearance 
of the eruption is usually preceded by severe stinging 
neuralgic pains for several day.s, and, not otily during the 
continuance of the hoiqjetic .spots, but long after they have 
dried up and disappeared, these j)ains sometinic.s continue 
and give rise to great suffering. The disca.se seldom 
recurs. The most that can bo done for its relief is to 
protect the parts with cotton wool or .some du.sting 
powder, while the pain may be allayed ]>y opiates or 
bromide of potas.sium. Quinine internally is often of 
service. 

Pemphifjm consists in large blebs iqion a red base. 
They contain clear or yellowish fluid. This disease 
appears to show itself mo.st frequently on the bodies and 
limbs of unhealthy or neglected children. The blebs give 
rise to much irritation, and when they burst leave raw 
ulcerated surfaces which are .slow of healing. One variety 
of this malady {jiemphiym foliareus) affects the entire 
skin of the body, from which there exudes a constant 
discharge. This form is apt sooner or later to prove fjital 
from its exhausting effects. The treatment is mainly con- 
stitutional, — by good nourish men t, iron, kv. 

(5) Pvstidar. — Impeiiyo, consisting of .small pustules 
situated upon a reddened base, mostly oi-curs in children. 
There appears to be a contagious form of this malady. 
Ecthyma consists of large pustules of similar character on 
the body and limbs. The treatment of these ailments 
requires special attention to nutrition, since they insually 
occur in low states of health. 

(6) Squavious or Scafy,- - Psoriasis, an inflammatory 
affection of the true skin, attended with the formation ol 
red spots or patches, which are covered with >\hite silvery 
scales, may affect any portion of the surface of the body, 
but is most common about the elbows and knees, and on 
the head. There is as a rule comparatively little irrita- 
tion except at tlie outset, hut tlierc is an extensive shed- 
ding of the scales from the affected spots. Variidies of 
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this disease are described in relation to the size and dis- 
tribution of the patches. The causes of psoriasis have 
given rise to much discussion, and, while some authorities 
regard its appearance as in many instances connected 
with some constitutional morbid state, such as gout, 
rheumatism, itc., tlie majority deny any such relationship, 
and mention hereditary influence as the only recognizable 
cause, although it must be admitted that even this 
evidence is wanting in a largo numbtir of cases. The 
disease appears to be ci)n.sistent with continued good 
health. It is usually oUstinate to treat, and may, with 
intervals of comparative immunity, last a lifetime. The 
remedies most serviceabhi are arsenic internally and the 
application externally of preparations of tar. Tleccntly 
the employment of chrysophaiiic acid as an (»intment or in 
solution has been re.sortod to with considerable success. 

Pityriasis, a superficial inflammation of the skin, with 
the formation of minute branny scales, occurs most com- 
monly on the head, and is of chronic duration. The 
remedies most mseful arc alkaline lotioii.s and tar ])rcparar 
tions. A variety of this disi^asc (pityriasis rubra) affects 
the whole body, and is most intractable to treatment. 

IV. Nkukoseh (Nei'vous Affections), Various disorders 
of nutritioa of the skin occur in persons suffering from 
organic nervous diseases, such as bed.sorcs, atrophic 
changes, eruptions, &,c., but these belong to the .synqitoms 
of the several disca.ses with which they are as.sociatcd. 
The mo.st common of the neuroses of the skin is probably 
pruritus, which is an ailment characterized by intense 
itching of the surface of the body. It may occur in con- 
nexion with other morbid conditions, such as jaundice, 
diabetes, digestive disorders, ttc., or as the result of the 
irritation produced by lice or other skin parasites. The 
most serious form is pruritus sen if is, which affects old 
persons, and i.s often a cause of great .suffering, depriving 
the patient of sleep (the malady being specially trouble- 
some during the night). In such cases it is probably due 
to atrophic changes in the skin. Mo eruption is visible, 
except suclt marks as are produced by scratching. The 
treatment consi.'l^ in thoremoNal of any apparent cause, 
and measures to .strengthen the sy.slom, such as the u.se of 
quinine, iron, ttc. Soothing lotions composed of solutions 
of alkalis conjoined with chloral, opium, hydrocyanic acid, 

may bo applied to tin* affected skin at bedtime. 

V. Parasitkj Diseases. — (]) Animal.— The following are 
the chief animal parasitic disea.scs. l^htlnnaVis is produced 
by the pre.sence of lice (pediculi), of A\hi(h there are three 
varietio.s, infesting res[)ectively the head, body, and pubis. 
The cau.se is in most instances uncleanliness, but occasion- 
ally in the aged, and in persons suffering from chronic 
diseases, there ap[»ears to be a liability to tln^ devel quneiit 
of pediculi, notwithstanding every care to j)ri*vent jt. The 
irritation produced by the parasite and the seiatching 
thus occasioned may give rise to abiasions of the skin and 
eczematous condititnis. The treatment consists in thorough 
cleansing of the parts and the usi‘, of i»arasiti( ides, such 
as red or white precipitate, caibolie lotions (oik* in twenty), 
or a decoction or ointment of stavcsacic. Where clothing 
is infested it should be de.stroyed or .siib)(‘clcd to n stiorig 
heat to get rid both of the parasites and tlieir o\u. S<ahas 
or itch is a .skin affection duii to the A ear us srahai (see 
Mite). The female insects burrow into the njifier layers 
of the skin and deposit tlieir eggs in the tract thus made. 
(Jreat irritation of the skin is set np, and Mrafehing pro- 
duces eru[)tions which aggravate the condition, i-.^-pccially 
at night. The most fretinent sites aic the jjiuts between 
the fingers, or the wrists, Imt l»y sciatclung the disea.se 
may be eonvey^'d to any pait ot the l»o<ly, and in extreme 
cases the gi’eater porticni of tin* surface ol the trunk and 
limbs may he involved. In infants the fc(*t and buttocks 
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are the parts which suffer. The eruption in mild cases has 
at first the apj>earanee of small raised vesicles with clear 
fluid, but it may become pustular or eczematous, and 
extensive excoriations may result. I'hc treatment consists 
in thorouf];li cleansing of the .skin and the inunction of 
some form of parasiticide, — sulpliur ointmenl. being on the 
whole thi‘ best. The a]»plieation should be discontinued 
after a tew' days, otherwise irritation may be pioduced by 
its use. 

i'l) Vtycfahle 2 )arasifeii consist of fungous growths in 
the texture of the skin and hair, which are characterized 
microscopically by minute round bodies oi spores often 
coalesciid into clusters or bcad-liki; arrangements, and 
jointed filaments or 7itf/re!luni of elongate and blanching 
form. They are readily detected b} lemoMiig a hair, or 
acraping a portion of the affected skin, Iri-ating it with a 
strong alkaline solution, and submitting it fo microsco]»ic 
examination, by w^hicli the slight diirercnces in foini and 
arrangement of the varieties of the parasite can be ea.sily 
made out. The common nanii' “tinea ” is applied to these 
parasitic atfection.s. Ttuca ttoisin'UHx, or rlut/worm (para- 
site Trl^'nphyitm ttwsurftns), is a very common form of 
parasitic disease. It occurs as a lesnlt of contagion in 
the heads of children, and lK.'gins as circular patches wdth 
a scaly appearance and red bordia, wdiich tend to siircad. 
The liair at the part becomes thin and brittle and is (ia.sily 
removed. Jt is often extremely obstinate to treatment, 
and numerous agents have been projuxsed as specific.s, not 
one of which, however, appears to ])os.sess infallible 
virtues. Among the best are oleate of mercury (5 to 10 
pel cent.) and other mercurial prejiaiations, all which, how- 
ever, must be used with care, and carbolic or sulphurous 
acid with gl>cerin, iodine, cantharides, t'ce., but isolation 
of the patient as far as possible, together with strict 
medical supervision, are eb.seiitial for the effectual treat- 
ment of this disorder, 'foua sf/rosis^ or ringworm affect- 
ing the beard, and fintd rin India, or ringworm affecting 
the bod}, leijuire to bo dealt with in a similar manner. 
Tinea fimhsd, or jams (parasite Artntrion Mamieihit), i.Jess 
frequently .sei*n than the ])reccding. Jt occurs mo.stJy on 
the scalp in nnlicalMiy and neglected children, but it may 
ulfect the skin in any jnirt of the body. It is characterized 
by round, yidiow, sul[>hur coloured, cup-.shaped spots or 
crusts, which, when occurring extensively upon tlie scalp, 
have a i»eculiar mou.sy odour, ft is very <lestructivc of 
hair growth, and is most dilliculi to cure. The be.st treat- 
ment is removal of the liaiih by epilation, and the cmpl(»y- 
ment of some of the parasiticides already mentioned, 
together with attention to the healthy nutrition of the 
patient. Ttnea verstmlor, or pityriasis eersieoior (parasite 
Microsporon J'nrfnr), is a brown coloured rash of scaly char 
acter occurring mostly in tlic form of spots or patches 
on the skin of the Iniiik, ]»articularly on the front of the 
chest or between the shoulders, but sometimes also upon 
the arms and legs. It affects adults in wlioin the skin- 
function is not sulliciently attended to, or those who 
are in ill health. The jiarasite affects the epidermic celts, 
and is readily made out by the microscope, tlius enabling 
the disease to be distinguished from other skin disorders 
to which it often bt'ars re.semblance. It is best, treated 
by the regular washing and brisk friction of the parts, 
and by the use of some of the applications above referred 
to. (.1. o. A.) 

SKINNIER, John (1721- 1807), author of Tulhehyomm 
and The Kune vn^ the Croolit Jloni, w^as an Episcopalian 
minister in the parish of Longside, Aberdeenshire. He 
held this charge for more than sixty-four years. The son of 
an Aberdeenshire schoolmaster, born at Balfour in 1721, he 
had been intended for the Pre-sbyterian ministry, but, after 
passing through Marischal College, Aberdoon..and teaching 
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for a few years, he look orders iu the Episcopal Church, 
and was appointed to the charge of Longside in 1742. 
There w'as a considerable remnant of EpiKScopacy in Aber- 
deemshire, but vei y soon aft(‘r Skinner joined it it became, 
in consequence of the Jacobite, rebellion in 17Jr), a mueh 
persoeuted remnant. 'J'he young pastor’s chureli was 
burnt; his house wa^ ]>luudered ; for some } ears lie hn<l 
to minister to his ci»ngregation by .stealth; and in 
information was lodged that he had broken the law by 
officiating to more than four persons besides his own 
family, and he suffered imprisonment for six months. 
After 1700 the }>eiial law.^ were less strictly enforced, 
]>ut throughout the century the lot of the Episco})alian 
ministers in Scotland was far from comfortable, and only 
the humblest provisions for church services were tolerated, 
Skinner’s robust nature, however, made light of all ])riva 
lions ; and his kindliness, humour, conviviality, ready wit, 
and generous force of character made him personally a 
favourite far and near outside the bounds of his own 
denomination. In 1789 he was ]»resented wdth tin* 

freedom of the town in wdiose jail he had been a prisoner 
for conscience sake. It is by his songs, limited in 
quantity, but .some of them of the very highest quality, 
that Skinner is generally know'ii. An interesting corre- 
spondence took place betw’een liim and Burns, who con- 
sidered TuHorhyorum “ the best Scotch song Scotland over 
saw%” and addressed the reverend poet with touching 
rxspect. His best songs had stolen into print; a col 
lection was not }>ublished till 1809, under the title of 
Amnsemmfs of Leisure Hours. Sucli literally they seem 
to have been. Througliout his life lie w\as a vigorous 
student, and in spite ol his scanty resources establislied a 
more than local rcjiutation for schoIarshi]>, while, a(‘cordirig 
to his Iate.st biographer, ho had a ])aramount influence on 
the doctrinal views of his clerical brethren in the north 
He published in 1788 an Keelesiasiienl Uistory of Seot- 
iandy in the form of letters ; and other works in the same 
form, which best suited his easy unaffected strength, were 
collected and published by his son after his di‘ath (June 
1807), having previously had a wide circulation in maim 
script. His prose style has the happiness, ease, and lucid 
force of a natural master of language. The reasoning of 
his answer to Beattie’s Kssay on Truth is an evidence of 
his robust clearness of intellect 

A imiiutcly ;u'<Miriiti* biogra]»liy of Skiinici, in ooniioxion with 
tho liistory ol Fqiisfopacy in tin* north of Scotland, was jmblislicd 
Iq the Hcv. \V. Walker in ISSIl. An edition of his .songs and 
pucins by Mr IJ (>. Kcid, 1859, contains an intei-esting iiiemoii. 

SKIPTON, an ancient market-town in the West Riding 
of Yorkshire, is situated on the river Aire, on the Leeds 
and Liverpool Canal, and on the Midland Railway, 9 miles 
north-west of Keighli‘.y and 15 south east of Settle. It is 
substantially built of stone. The strong castle built by 
Bobert de Komille in the time of the. Conqueror was jiartly 
demolished in 1C 19, but was restored by the countess of 
Pembroke. Of the ancient building of De lloniille all 
that now remains is tho western doorway of the inner 
castle. In the castle grounds are the ruins of tlui ancient 
parisli I’hurch of St John. The church of the Holy 
Trinity, in the Decorated Gothic, was also partly demolished 
during the (hvil War, but was restored by tho countess 
of Pembroke, and again underw^ent renovation in 1854. 
The free grammar school was founded in 1548 by W^illiam 
Ermystod, a cation of St Paul’s, London. The town has a 
considerable general trade. Tho population of the urban 
sanitary district (area 4245 acres) in 1871 was 6078 and 
in 1881 it w’as 9091. 

Skipton was tho capital of the ancient district of Craven. At 
tlie Korniau aci'ossion it became part of the possessions of Karl 
Etlw’in, and was granteil to Kohert ilofFiomille, who built the castle 
about the end of the reign of William. Subsequently it wont to 
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the Albemarle family, but was amin vested in the crown, and 
Edward II. bestowed it on Piers de Oaveston In 1311 it came 
into the possession of the (Jliflbrds. The castle was taken by the 
Parliamentary forces in 1045 and demolished in 1049. 

SKITTLES. This English game, which somewhat 
resembles American bowls (see vol. iv. p. was 

formerly known as Kalh (Kr. (piilles), and first came into 
vogue in^^lngland in the 14th century. Nine large oval- 
headed pins with flat bottoms, and made of a liard wood, 
aro set up on a wooden frame, three pins square on each 
side. An angle and not an even side of the said square is 
presented towards the player, who stands at the distance of 
21 feel. Tliere maybe one or two players a-side ; and 
the object of each side i.s to knock down, or “floor,** the 
greatcKst number of i)ins in the least possible number of 
throws, which aro generally two or three, though they may 
extend to five, according to agreement. The roundish 
ball used for throwing weighs from 8 to 141t», and in 
fair playing only one stop forward is allowed in delivery. 
A firm gras[) should be taken of the ball in a slightly slanting 
position, so as to strike the fore pin on the shoulder and 
then reach the back ones. A player who clears the board 
in two throws may bo ct)nsidercd a good all-round one. In 
diffonjiit localities tlnnuj are minor variations in playing 
th('. game. 

Skl-A,^ the name for a long while given to cerbiin of 
the J^an<i:y (see (rUi.L, vol. xi. ]). 274), which sufficiently 
differ in structure, appearance, and habits to justify their 
separation as a distinct gtiiiiis, Strymrarius (Lesfns of 
some writers), or oven Subfamily, S(error(triina\ Swift of 
flight, power fully armed, but above all endowed with 
ext raoidi nary courage, tliey ]mr.sue their weaker cousins, 
making the latter disgorge their already-swallowed prey, 
which is nimbly caught before it reaehes the water, ami 
this habit, often observed by sailors and fishermen, has 
made these jiredatory and parasitic birds locally known as 
“ Teasers,'* “ Boatswains,”- and, from a misconciqition of 
their intent, “ 1 lunghuiiters.” On land, however, whither 
they I'esort to breed, they seek food of tlicir own taking, 
whether small mammals, little birds, insects, or berries ; 
but even li(*rc tlioir uncommon (*ourage is c'xhibited, and 
the.y wdl defend their homes and offspring ^\iththo utmost 
spirit against any intruder, rc]u*atedly sliooting down on 
man or dog that invades their haunts, wliile every bird 
almost, from an Irlagle downw'ards, is nqielled by buffets 
or something worse. 

Tlip laigcst sjMM'irs kiio>vii is tlic Stnrorartus rntnr)hnrff vof oniith- 
oloj^Msts the ‘’Skooi ” or “ Hojjxie’* of llie Slirll.'iiulcrs, a bud ni 
si/o cM|n;illiiig .1 U« niiig-liiill, LttJU'i nn/f‘j(f(f/ifs T 1 k’S«*m’s do not 
dlffrr aj>|iu*(MJib]y in (oloiir, >\lii(di is oi <i djnt blown, sonifM\li;il 
lighter biTiofitli ; but llie ]uininii(‘s liave tin* }).»se a ]iatcli of 
W’hite, visible even when tin* wings an* closed, uiul fonniug, wlnn 
they are spicad, a eoii.spirnous band. Tlic bill and lecl an* black 
This is a .^iiceics of coiujiauitivcly liinilcd rang*’, breeding only in 
some tivo or tin 00 localities in t lie Sln-f lands, about ball'a rlo/cii in the 
P.eiocs,'* ami baldly inon' in Iceland. (Mil ol the brce«liiig-MMson 
It .show.s itstdf Ml mo.st parts ot the Nmlli Atlantic, but ncvci seems 

^ Tims WTitteii l»y Iloier {rtrra 1001) as tlnit ol a F.eroese bml 
{hoihv, Skiiir) an examide ot wbnli be sent lo dbisins {/Cruhr 
AuHamnn, )). 367). 'I'lie word bein;^ theme co]ni*d by \Vdlughl*y 
has been goner.dly adopted by Kughsh authors, and ap}>lied by them 
to all the c<»iigencrs of the s})ecu'S to whnh it was oripn.dly j»e<nb:ii 

^ This iiaine in seamen’s oinilliology aj)pbes to seveial otliei kinds 
of birds, ami, though perhajis tiisl gi\en to lliose ot tins gionp, i*. 
nowadays most coninionly iise<l lor the sj)ecies of 'rKoric-jimn 
(y.'/j.), the projecting middle feathers of the tad in each kind being 
geuer.illy bkened to the inailiiiesjiike that is identitied with the 
boatswain’s position ; but ]>erhaps the authoritative cluiractcr .assiiined 
by both bird ami officer origmallv suggested the name. 

* It has long lieeii sulijeeted to ptrsedition in these islands, a reward 
being paid lor its head On the other haml, in the Shetlamls a line 
was exaeted foi its death, as it was belic\cd lo protect the sheep 
against Eagles. Yet for all tins it w'ould long ago have been extirpated 
there, and have ceased to be||. liiitish bird in all but name, but tor 
the special protection aflorded it hy several inerabers of two families 
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to stray further south than C.iihrallnr or Morocco, and it is therefore 
a matter ot miicli interest to find the Southern Ocean inhahited by 
a bird — the “Port Kgmoiit Tien” of Cook’s Voyages — wdiich so 
closely re.seinbl£s the Skua as to liave been for a long while regarded 
as MpHcitically identical with it, but is now* usually rccogiii/ed aa 
di.stinct under the name ot S antaicthiis. Tins hiid, character- 
i/ed by its stout deep bill and w.nit o( nifoiis tint on its lower 
plutiinge, has an extensive lange, and would seem to exhibit a 
tendency to fnrthei dillVrcnfution, since Mr S.iuiidns, in n mono- 
gr-iph of iho group (P/oe Zoul, Son, f if, IS/d, 317-332b says 
that it piesents three local loims mic occiii ring fiom K<‘W Zealand 
to Norlolk bslaud and jiast Kcigiulen land to the C.ipc ofCood 
Hope, another rest lifted to the Kalklaiids, and tin- third hitherto 
only met with nuai the sontli polar icc On the w<-stern coast of 
South America, making its way into the Sjiaits ot Magellan, and 
]Kissing along the coast .so f.ir as llio J.iiiciio, is found S. chiiensis, 
distingui.shcd among other cliaMcleis b\ the (inn.imon tint of its 
lowei jdumage. Tlircc otln*i .smaller '.speeirs ot the gcmis «ie 
known, and each is moic w*nlc!y distiibnt.d than tlif>se ]u.st men- 
Inmed, but the home of all is m lh<* imm- noithein (uits of the 
earth, though in winter two ol them go veiy t.ii .south, and ••Tossing 
the. eipiatoi, .shewr themselves on the as lh.it, wasli the (’ai)col 
(lood IIo|>o, Australia, New Zealaml, ainl i’eiii. The hist f)f tin in 
I'i S\ poynatorhnius (otten incoiiecllv ponini'm us), about the 

SI/.1* of a common (Jull, Lanis rajins, and picsentmg, iiiespectne 
of sex, two vciy flistinct ]»base.s of phim.igc, one alim»st wliolly 
sooty -brown, tbe othei ]>iiiticolonied daik abovi* and white on 
the breast, tbe. sidc.s ol tbe neck being ol .i glossy st r.iw-coloui, and 
tbe lower juit ot tbe neck ami the snli's of the Imdy bai’eil with 
biow*n ; but a singul.ir feutuio in the adults of tins ,speci(‘.s is that 
the tw'o miMli.in tail-te.itliei.s, wbieli an* elongated, li.ive tlieii shall 
twisted towards tlie tin, so that in flight llie lower snilaiesol thin 
W'cb.s aie ]>rc.ssed logctiicricitKallv, giving the bud the ap])caiance 
ot Laving a disk attac bed to its tail Tin* .second ami tbnd spcncs 
.so clo.sely lesemblo each otlu-r, except in .sj/c, tli.it ibcn distiiicliii'sK 
w*a.s lor many yciiis uiqicK civetl, and in conscfjiicin c thtii nomcn 
clatiue is an almost bcwuldciing ])ni!/lc Mr Saiimb’is (/ne nt ) 
tliiiikstli.it lbclargt ‘1 ofllicm, wlnili is about the si/c of a Iflack 
bcade.d (Jull, should .stand as .S' tif/mfaius, and llie smaller as A'. 
paramfirus, tboiigb tin* bitt<‘i name bus bei n genei.ill\ used loi tlie 
Urgci when tliat is not teimed, as it otten is, /V. luhfnd.MOu .i 
ii.inm that coriei tly applies onl> lo wbob* c(»loiiied i'xamj»les, for 
tins species too is dimoiplib’ Ev(‘n its ]»ro}>ei English n imc'* is 
disjuitable, but it bus bcin fieipienth c.allfd tbe Aie.tic Cull or 
Aictic Skua, and it is by tar tin* « oinmonest of the genus in liiitain, 
and perhaps tbiougbont the iii)ith(‘iii licmisjdicrc It biculs 
ubiindantly on many of the Scottish islands, ami in mo.st conn t lies 
lying to tlie iioitbward. Tin* nest is g»ncially in long beatbei, 
and contain'- two eggs of a daik olnf‘-( oloni, siiflused with still 
dailvcr blown pat bes Buds of citbci jiliasc ol jiliimiigi* ]>.in 
imliscrjmin.at» ly, and tbe young shew by tlieir cailicst te.itbeis 
whether they will jnoie whole oi pailieobnin •! , but. in tlnii 
jmiii.aturc plumage tin* upper siiiriee i.s l>.aii»d with ]iale iciMisb- 
brown. The sm.dlest species, eommonlv known in English as the 
liong bailed or Bnflbn’s Skn.i, is not known to e\bibil tin* lemaik 
able diiiior})bism to wliicli the two jn'eieding an* snbjci I. II 
bieed.s nbuiidaiitly in .some .sr.isons on the fells of b.i]»laml, its 
appearaiiec depemliiig ebietly on the pie.seiice o( h‘mmings \/.,uiniii\ 
no/vrgirns), on wbicli it maiiili pii'ys All these thiee sjm'cus 
o( ca.sioTialiy visit tbe sontliein co.isis of Euio]>e m huge Hoiks, Iml 
their VLSI bit ions MU*, highly iiregul.n. N ) 

SKUNK. The existence of the animal to whuli thus 
narao^ is applit*(l was first notified lo KiinrpL.'in natunilisbs 
as long ago a.s J ().*»(), in Uabrii*! Sagiiid-TlicodatV 
Ifislory of Cannthf^ wln*ro, in ( i)inim*n(*ing In.s ijuaiiil 
account oV it ([>. 7 IS), he dcscrilics it as “erifans du 
diahlo. que. les ITnrons apiiellc Scangare.s^c, . . . une 
l)»5.stc fort jmante,” Ac. Tins fully sbow.s ni what icpiita 
lion the skunk was then held, a rcputalnm which has 
la.ste<l to the picsent tiini*, and has hocfurie .so notoriouR 
that the mere name of skunk i.s an ojqirohrions etnihet and 
can hardly be useil in polite socif'ty. 

The skunk.s, lor llieic. aif' scM'ral .sjk*cil*s ol tliese 
animals, are nicmheis of tln^ Meline oi h.idgcr-like sf‘c 
tion of the family M (uliy, winch contain.s also iht* 

(Kdmoiistoii ami Scott oi Mi*li.\ , v Iimm* e\« liioii', lo th.il < n.*( 1 diserie 
the pi.iiso and leeogiiition ol all oi iiitliolo^ists 

*• Ills the “Easg'.daii” ol the Ibbiul«s the “ SIi<«»i of the 
Shetlamls, ami the “.St oiiti-alh n ” ol tin* ieheine ii tm the east coast 
of Scotland. 

® Prolsably dciived fioin “S«c(.«wk,” the Cree naine. foi thn skunk 
Another form given is “seg.inkn ” 
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martens, stoats, otters, &c., and forms the largest family 
of the Arctoidea or bear-like division of the Land Carni- 
vora (see the article Mammalia, vol. xv. p. 439-40, 
where the zoological characters of these groups are given 
in detail). 

The common skunk (Me2)hitis niephitica) is a native of 
Nortli America, extending from Hudson’s Bay southwards 
to Guatemala in Central America. It is a beautiful little 
animal, about the size of a cat, though of a stouter and 
heavier build, with rich lustrous black fur, strikingly 
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varied on the back by a very variably shaped patch or 
streak of white. Its muzzle is long and pointed, its eyes 
sharp and bead-like, and its grey or white tail is long and 
unusually bushy. 

The following account of the habits and disposition of 
the skunk is extracted from Dr C. Hart Morriam’s Mam- 
mnh of die Adiroiulack Uetfion, New York^ 1 884 : — 

“The skunk ]»ifys upon nnce, saljunaiidcrs, fmgs, uiid the cfjgs 
of birds that nest u II or within insicli fioin the j;iound. At times 
ho ottts carrion, and if he eliaiK'es to stunihlc uiioii a lion’s nest the 

S arc liable to sutler ; and oin c in a while he ai;quire.s the evil 
t of robhiii" the hcii-iuosl, but as a rule skunks aie not 
aildictcil to this vice. 

“Of all our native iiiaininal.s pcihajis no one is so universally 
abused and has so many unpleasant things said about it as the 
innoeciit subject of the present biogiapliy; and yet no otlici 
species is half so valuahle to the fanner Pre-eminently an insert - 
eater, he destroys more heetle.s, grasslionners, and the like than all 
our other manimals together, and in addition to the.se ho dcvouis 
vast numbers of mice. 

“He docs not evince that dread of man that is so manifest in the 
vast majority of our inaniinals, and when met during any of his 
circumambulatioiis rarely thinks of running awa\ He is slow in 
movomeiil and deliberate in action and does not often burry liiiii- 
Holf in whatever lie doe.s. His oidiiiaty gait is a measured walk, 
but when pressed for time be breaks into a low sliutlling gallop 
It is hard to intimidnto a skunk, but when once really frightened 
he manages to get over the ground at a very fan pace. 

“ Skunks remain active throughout the gi eater part of the year 
in this region, and hil>oriiate only dining the severest portion of 
the winter. They dilTcr from most of our hibernating mammals 
in that the inactive period is apparently dependent solely on the 
temperatuie, wdiilo the mere amount of snow has no influence 
whatever ujkiti their movements. 

“ Skunks, particularly when young, make very pretty pets, being 
attractive in appearance, gentle m disposition, interesting in 
manners, and cleanly in habits- -rare qualities indeed! TJiey are 
playful, sometimes mischievous, and maiiife.st considerable affection 
for those who have the care of them. Their fle.sh is ivhitc, tender, 
and sweet, and is delicious eating. 

“ Skunks have large families, from six to ten young being com- 
monly raised each season ; and as a rule they all live in the same 
hole until the following spring.*’ 
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We now come to the consideration of the remarkable 
and overpowering odour which has brought the skunk 
into such evil notoriety, and which is not the mere smell 
of the animal itself, as in the case of most other evil- 
smelling mammals, but arises from the much-modihed 
secretion of the anal glands. These glands, although 
present in all MustdidiCy are especially developed in the 
skunks, and are peculiar for being so entirely under the 
control of the animal that at ordinary times, as Dr Merriam 
has stated, the animal is enabled to be both cleanly and 
free from smell. The glands which secrete the odoriferous 
fluid are modifications of the ordinary anal glands possessed 
by nearly all Carnivora^ but in the skunks they are 
enormously enlarged, entirely surround the rectum, and 
are provided with thick muscular gizzard-like coats. The 
two ducts leading from these glands open at the tips of 
two small conical papillm placed just inside the anus, in 
such a position that by everting the anus the animal 
can protrude them externally, and with them can guide 
the direction of the jet of nauseous fluid, which is often 
propelled by the powerful muscles surrounding the glands 
to a distance of from 8 to 1 2 feet. 

It is almost needless to state that the old stories about 
the skunk’s smell arising frotn its urine, and of its splash- 
ing tlic fluid about W'ith its tail are both entirely without 
foundation. The secretion itself is a clear yellowish 
liquid, with a marvellously penetrating ammoniacal and 
nauseous smell. So powerful and penetrating is this smell 
that Dr Merriam says, “ I have known the scent to become 
strikingly apparent in every part of a well-closed house, 
in winter, within five minutes time after a skunk had been 
killed at a distance of more tlian a hundred yards,” and 
under favourable conditions it may bo distinctly perceived 
at a distance of more than a mile ; instances are also on 
record of persons having become entirely unconscious after 
inhaling the smell. On the other hand it is said to act 
as a potent remedy in cases of asthma and similar 
diseases, but to most people sucli a remedy would be 
almost worse than the disease itself. 

The other species of bkiink arc the following 

The bong-tailed Skunk {Mephitis viacrura)^ a native of central 
and southern Mexico, difrer.s from the common species by generally 
having tw'o white stiijies along ils sides, and by its much longer 
and biusliier tail. 

The little Striped Skunk {MiphUL'ipiitornis)^ found in the southern 
United States, and ranging southwaids to Yucatan and Guatemala, 
Is much smaller tliaii M. mephitica, and its colouring is of a very 
peculiar and stiiking nature, consisting of four interrupted longi- 
tudinal white strijics on a black ground, tho general asi>cet of the 
animal being one of the most beautiful and striking in all this 
brightly inaiked family. Its skull also differs to such an extent 
from that of the common skunk that this sjieeies has bccu separated 
a.s a distinct genus under the name of Hpilogale, but there is haidly 
siifiicicnt reason for this. 

Finally, the Coiiepatl {Conrpahis 7napurito), the skunk of tropical 
America, ranging from Texas to Chili and Patagonia, dillVrs still 
more from tho true skunks, altlioiigb in colour it is almost pre- 
cisely similar to the common species, varying in the same way and 
to the same remarkable exleiit in tlie relative dcvclopniciit of the 
black and white. Its build is heavier than in Mephitis ; its snout 
and heud are more pig- like ; and its nostrils open downwards and 
forwards instead of laterally on the siiles of the muzzle. Its skull 
has many special characters, and its teeth are different in shape 
and, as a rule, in number also, tho first minute ]iremolar of 
Mephitis being almost invariably absent, so that its dental formula 
IS only 1 3, c b pm J, m J =- 32. 

Fm tlfjHcnpftnnB of the snal glands see Wyman, Pr. Soc,^ i. p. 110, 1814; 
Wairen, Pr. Soc.. lit. p, 175, 1851; Parker, Ann /fat., v, p. 246, 1871; 

Chatin, Ann. fin. xi\. p. lOO, 1874; and fnr genera) descriptive accounts 

sec Alien, Hull Harvard Coll, \ p. 178, 1869; Cones, Furdtearvtf/ Animals, pp. 
187-260, 1877 ; Merriam, ut supra. (0. T ) 

SKVIRA, a district town of European Russia, in the 
government of Kieff, 77 miles south-west of Kieff, and 27 
milea from tb e F ast u va rail way-j unction. It is merely a big 
village, with 14,200 inhabitants, Mostly engaged in agri- 
culture, and has munici^ml institutions only as the seat of 
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the administration of the district. There is a considerable 
export of grain and cattle from the district, which is fertile 
and has many villages of from 3000 to 5000 inhabitants. 
In the 14th century Skvira was a far more important town 
than now, but the wars destroyed it, so that two centuries 
later it was left uninhabited ; it was settled anew by 
Trince RdHnski, and the population slowly reached the 
number of 1000 by the end of the last century. The town 
has grown rapidly during the last ninety years. 

SKYE, the largest island of the Inner Hebrides, Scot- 
land, is situated between the mainland of Inverness-shire, 
within which county it is included, and the group of the 
Outer Hebrides. It lies between 57“ 1' 12" and 57* 42' 
30" N. lat. and o* 38' 50" and 6* 47' 8" W. long. It is 
80 j)arated from the mainland at its eastern corner by Loch 
Alsli and Kyle Rhea, the channel at the narrowest point 
having a breadth of only about 3 furlongs. Southwards 
Kyle Rhea widems out into the Sound of Sleat, and to the 
west of Loch Alsh there is a sudden widening of the gap to 
the extent of about 9 miles. Along the eastern shore are 
the islands of Pabba, Scalpa, Raasay, Fladda, and Rona. 
The Minch separating Lewis and the mainland bounds 
Skye on the north, and the Little Minch to the north- 
west separates it from North Uist and Harris. The total 
area is 411,703 acres or G43 square miles. The coast- 
line is extremely irregular, abounding in inlets of a great 
variety of form and size, and in the north and west it is 
wildly precipitous. The island is naturally divided into 
three parts, each marked off by its distinctive geology and 
scenery. Ly much the largest division lies to the north of 
a line drawn from Loch Brittle to the head of Loch 
Sligachan. In this area the rocks are almost wholly 
varieties of basalt, disposed in nearly horizontal sheets, 
which give a singular tabular shape to the hills and ter- 
raced forms to the slopes. To the cast of Loch Hnizort arc 
the basaltic groups which include the Storr Rock (2360 
feet), with its curious columns, and the Quiraing (1774 
feet), with its verdant platform in the centre of a range 
of rugged cliffs. In the north-west are Macleod’s Tables 
(1601 feet) and some smaller summits. The central 
division may be defined along its southern border by a 
line drawn from Loch Sla])in to Broadford. Its rocks 
are almost wholly of volcanic origin, and belong mainly 
to tw'o groups, ejich characterized by its peculiar mountain 
outlines. 'The dark gabbros and doleritos form the jagged 
ridges of the Cuilliiis, and reach in Scuir-na-dillean a 
height of 3167 feet, and in Blaaven 3042 feet. To the 
north cast of the (yuillins tower in striking contrast the 
pyramidal Red Mountains, consi.sting of granite, syenite, 
(juartz porphyry, and various allied rocks, and reaching in 
(llamaig a height of 2670 feet. The third division in- 
cludes all the rest of the island, and consists of two toler- 
ably distinct tracts. 'Fhe more northerly of these lies 
along the base of the Rod Hills, and forms the narrow 
part of Skye between Strathaird and Broadford Bay. It 
is composed mainly of Secondary rocks (Lias and Oolite), 
through whiclj the eruptive masses of the Red Hills have 
been thrust. The more southerly part comprises the dis- 
trict of Sleat, and consists of red sandstone (Torridon sand- 
stone or Cambrian), rising in Scuir-na-Coiniiich to 2401 
feet, and of various crystalline schists and quartzites which 
stretch from Loch Alsh along the Sound of Sleat to the 
southern point of the island. A considerable tract of lime- 
stone lies in the centre of Strath Parish, some of which 
has been altered by the erui)tive rocks into a pure white 
marble. There are several inland lochs of considerable size, 
the largest being Loch Coruisk, remarkable for the gloomy 
grandeur of its situation in the heart of the Cuillins. 

On account of the damn dilute the land is bettor adapted for 
rearing sheep and cattle than for tillage. A large number of cattle 


of the West Highland breed are grazed on the moors. The sheep 
are principally ulackfacwl, l>ut swine Cheviots are also kept. The 
greater jwrtion of the inhabitants an* crofters, \vh(» inhabit chiefly 
iiiisorablo huts with a fireplace in the iniildle of the floor, tlie 
.smoke escaping by a hole in tlie loof. The number of crofts in 
Skye, according to the re]K»rt of the. Crofters (Commission 1884, 
vras 2051. The nuinhcr ot families ejected by de(*ree.s from their 
holdings between 1840 and 18G0 a\jis 5012, lepresenting u popula- 
tion of 25,060, and between 1860 and 18S3 3048, repiesenting a 
population of 9740. Many of the (‘n>fters support tlojinselves pjirtly 
by iishing. In the Loch Carron and Skye distiii’t the iiuiuijer of 
boats in 1884 was 950, employing 2904 men and boys. From 
20,627 in 1821 tlio population of Sk\e Imd increased to 28,082 
in 1841, but by 1871 it liad decieased to 17,88() end in 1881 to 
16,889, of whom 16,099 wen* (»aeUe-sp(akiiig. The number of 
females was 8903 and of males 7980 I’tutree, ibe pnin i[)al town, 
has a xuipulation of 893. 

Set*, besidcH the works referred to under MFimiohh, Alpxnutler Siniih‘».VM»/jm#r 
m Aayf, 18C5; Itobert Hiiclmtmn'ii The Utbrxd Jsle*^ 188‘{, uud lieimt of the 
Croflere Commutton^ ISS/u 

SLANDER. See Libkl. 

SLATE is an argillaceous rock of various colours -blue, 
green, purple, grey, and black — and a peculiar structure 
by which it readily splits into thin ])lates or lamina*. It 
is of sedimentary origin, being jtrimarily deposited on 
ocean floors as fine mud formed l>y the waste and denuda- 
tion of pre-e.xisting rocks, and afterwards compressed, 
hardened, and altered into compact ntek. Slate beds 
occur mainly in the Cambrian, Silurian, and Devonian 
formations — frequently alternating with bands of grit and 
limestone, or interstrati ficd with folspathic lava or ashes — 
and, being tilted up from their original horizontal or nearly 
horizontal position, stretcli across widt* districts in a scries 
of undulations, which rise to the surface in crests, or dip 
into troughs underground and form angles of every inclina- 
tion with the horizon.^ 

Slate rock splits along cleavage planes 'which are dis- 
tinct from and independent of original stratification. 
These planes are, as a rule, vertical or highly imdined, and 
intersect the lines of bedding at various angles, but some- 
times coincide with them. The strike of cleavage is 
generally parallel with that of the slate beds, and a uni- 
form direction is often maintained over wide areas, as in 
North Wales, 'where it is nearly north-north-east and south- 
south-west, while in Shropshire it is north-east and south- 
west, and in Pembrokeshire north-by-vvest and south-by-east. 
This peculiar cleavage structure is believed to be the result 
of a combination of intense forces, chiefly lateral pressure 
acting at right angles to the 2 )lanes of cleavage. 

Contraction, c()nq>ression, shearing, and other powerful 
force.s have caused great disturbances in ^lato beds, since 
they were first thrown down as lino sediment, and the 
results are seen in the foldings, contoitioiis, Assures, rents, 
and dislocations that now exist. Tlie fis.sures often follow 
well-defined courses and form divisional jflanes termed 
joints, — some running 2 )arallel with the slnkc and called 
strike joints, others running in the direction of the dij» 
and called dqj joints. Dykes of greenstone and other 


* Thf followiiij' table shows the older he(lMi»cn1»ry Icniuiitioiib iu 
which slutu beds maiiiJy oceur, in the or«hr ol super j)ositii)n * — 
Priman/ or JhiltviKotc ViW.s. 

Peniiiiiu. Magnesian liniestono, luails, .sandstones, «(ti. 
CarhonileroiiH. (Vial ineasiiies, Iimesloiie, hlate, 

Devonian. Old red r»andst<»nt , slales, kc. 

i Ludlow giouj>. 

^ Upper. < Wen1o(k. 

f Ltpj>er Llandovery 
^ Lower lil.uido\ el y 
( 'aradoc and Ilala. 

Llanderlo. 

.Lower. Aicnig. 

'J’lernadoi . 

Lingula flags. 

. Menevian beds, 

Cambrian. Cambrian gnts, eonglonieratcs, and slatofi. 
Primitive crystalline ruck.s. Gneisu, schists, Ac, 


Silurian. 
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volcanic matter, and also veins of quartz, intersect the 
beds, and the surfaces of rents are frequently baked by 
heat ejected from the interior. Faults also occur, and 
cause displacements of the beds by u]>heaval or down- 
throw of one or other side of a rent. 

Several varieties of clay slate are met with, and arc char- 
acterized by the mineral that chiefly jire vails. The colour 
- varying shades of blue, green, and purple being the most 
common — depends mainly on the presence of iron and the 
form in which it exists. The common roofing slate of com- 
merce is generally fine-grained, and combines great strength 
and durability with moderate weight. It is also very dense, 
1 cubic foot weighing over 170 It), while according to Mr 
Wilkinson it takes on an average 20,000 Ih to crush 1 <mbic 
inch. 

(’ertain varieties of slate, however, are soft and })erish- 
able, particularly the black carbonaceous kinds (/ubes of 
iron [lyritcs frc(juently occur in slate rock, and are generally 
deleterious owing to their tendency to decompo.se and fall 
out, but this is not always thcj case, as some of the most 
durable slates are sprinkled with pyrites without detriment. 

Tl)e follov;ing percentage ajialysis of an average sanijile 
of Welsh roofing slate is given by fVof. Hull - 


Slliea. . 

60*50 

Magnesia 

2 20 

Ailimina 

19 70 

l*<itash 

3 18 

Iron (pio|oxid< ) 

7 83 

Soda 

2 20 

Inline . 

1*12 

AVatci 

3 ;U) 


Slate has Usen used foi roofing during many eentuiies, 
jind It is said that some of tlie old <*astles of North 
Wales -such as CVirnarvon and Conway -were covoied 
Mutli this material. And no doubt the better class 
of houses, situated in the neiglil)ourho(/d of slate beds, 
would Ih 5 rooted witli slates ol»tained by rough surface 
digging, or fiom blocks (*\iH)sed by mountain streams 
and sjdit by the action of the weather, long before regular 
quarrying ojierations commenced. The ])elabole quarries 
of Cornwall liad acquired considerable im|K>rtance as lar 
back as the IGlh <'eiitiiry, and oine of the Welsh slate 
(|uarries arc very old, as are tliose of Angers in France. 
Ihit the slate industry bi'Iongs mainly to the present 
eentury and laltei [lart of the I8tli; and sinc(i the o]>en- 
ing up of the country by sea and land communications 
the ])rogrcss and development of slate quarries have been 
great and ra]>id. Tlie largest and most valuable quarries 
of North Wales arc worked in tin* (’ambrian and JiOwer 
Silurian beds, those of Llanbcris and I’enrhyu being worked 
in the former, and the Festiniog quarries in tin*, latter. 
ImiKirtaiit quavnes arc worked in (’umlicrland (Lower 
Silurian), Westmoreland, and Laiicasliire (Upper Silurian), 
and also in ])ovon and (WnwaJl (Devonian and Carboni- 
ferous), the lake districts being specially noted for their 
rich green slates. Some of the westi‘rn and midland 
districts of Scotland —niairily Argylc.sliire, Dumliartonshire, 
and IVrtlishire -produce very strong and durable slates 
(liower Silurian and (Vnbrian), the largest and most 
important (piarries bring at Lallacliulisli in Argyllshire, 
where 15,000 tons are annually madi*. The Seoteli slates 
are chiefly bine in <*olour, but thin beds of green are found 
in some of the central distriefs. 

Slate is now almost universally used for roofing hou.ses 
and buildings of every description, and for such purposes 
it is unequalled, the better sorts possessing all the qualities 
necessary for iirotection against wind, rain, and storm. 
The finer varieties are made into writing slates, and in 
districts wliero cross cleavage exists slate pencils are 
inatlc. Slabs are also manufactured, and, being readily 
cut, planed, dressed, and enamelled, are used for chimney 
pieces, billiard tables, wall linings, cisterns, paving, tomb- 
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stones, ridge rolls, and various other architectural and 
industrial purposes. 

Slate rocks arc (juarried both above ground and below ground, 
according iis they lie near to or distant fioin tlie surface. When they 
are near thesurlaee, jinJ their dip corresponds with the slope of the 
giound, they aie in the most favourable position, and are worked 
ill lerniees or gidleiics formed along the strike ol the IkmIs and 
having a heiglit of almut 50 let*t. I'he galleries are generally 
carried on in sections of 10 yards, worked acioss the beds, and 
may use to any height oi he sunk l»elo\\ the surrounding level by 
exeav^atioiis. When tlie roek is iniieh leinoved from the surface, or 
inconveniently situated lor open workings, it is (|ii8uried in under- 
gi-oiiTid clianihers reached liy JcvcIn diiveii through the intervciiiiig 
mass and across or along the beds. Or it may he necessary to sink 
shafts as iii coal-pits hetore the io(k is ai lived at, hut the cost of 
doing .st» lorins a seiious drawback, liielinos, waggons, tramways, 
and other inacliincry are employed in sl.ite (piaines as in otlier 
qiiairies, to suit the special eiieiimstances and ])osition of the opera- 
tions, and need not he detailed 

"File seetions of a gallery are generally W’oiked by news of six 
men, wlio undertake to ])iMf(>iin all ojKTations of quarrying, split- 
ting, und diessing at fixed lates. Tlie loek is bored by jumper 
liiills duec'lisl and tuiiicd by the liainl and driven h}' hammers. 
AMieii the boie isshoit und ol small diametei one man can do the 
W'oik, holding tlie junijier with one hand ami using the hamineT 
with the ofliei. Put when a large mass of roek lias to he thrown 
down a bore 1 to t> feet ileep and a diameter of 2 to 3 inelics is 
leqiiticil ainl thiee men are employed, — one to guhlo and turn the 
jumper and two to dnvo it with heavy haminns. Hoies of intcr- 
metlirifc M/e ale ni.idi* liy two uicii, one holding and the oilier 
tlnving the jliill. When ti»e boring lins to bo ilone on a steeji face 
u staging is livoil to the lock oi siispcmlnl from the top by means 
of io]»es. The explosive geneially used is rock-I»histing powdei, 
being the most suitable fol the heaving foiee ie([imed to throw out 
ordetaeh masses of uxk without mucli splintering, whieh would 
destiny thi‘ blocks for slate making. Advantage is taken ot tbo 
natnial cuts or joints in blasting, us tlie roek is leadily thr'own or 
xvoiked oil the.se. Fioni the mass thrown out by the Mast, or 
loosened so as 1 * 0 ^ 111 }' to eoine away by the use ol crowbars, the 
men eait hilly sele« t ami soit all good blocks ami send them in 
waggons to tlie slate huts to be split and dresscil into slate«. 'J’wo 
men aio employed at this operation— one splitting and the other 
diessing, perfoiming then woik in a sitting postiiic. The sjihtter 
places a block on end between his knees, ami with eliisel ami mallet 
splits it into as many })lates as ]>c)ssihle of tlie nsnal thickness lor 
Kudmg purpose.s— namely, qiiaiti’i of an inch moieorlcss according 
to the si/e and .strength rci| Hired. Tlicse ]>hitrs are t.heii placed 
hoii/oiifally by tlie diesscron a vmtieal iron “sland,” and cut witli 
a shaip knile into slates of vaiious .si/es snilable for the inaiket 
(lioin 30 ill X 10 Hi to 10 in. x (J in.). Ceitaiu si/es are designated 
by names tioin the jieerage, .such as jnineesses (2i in x J-l in.s ), 
iliuhcsse.s (24x12), maiehioncs.ses (22x11), counte.sscs (20x10), 
viseouiilesses (18x9), ladies (10x10), &e. Jn every slate lock 
theie is a laige amount of W'uate or had rock, which is tlirown away 
as lubbish — the ]>ro]»ortion of good to bad varying from om* in 
tw’tdve to one in thiity Atteiii}>ts are being made at present to 
have, this waste nuiteiial inanufaetiired into some artn lo of indiis- 
tiial value ; and, ms it eon.sists chielly of silica and alumina, these 
attempts sliouhl prove successful. 

Tlie slate indiisiry of the Urili.sli Isles is now of very considerable 
importance, tliat of North Wales in pariiciilar lieing imim nse. 
According to the census ol 1881 the iiuiiibei of .slate qiiairieih in 
the United Kingdom ainouuted to 15,765, while ovci hall a million 
tons of slates and slabs are jirodiieed annually, tlie value of wlnrdi 
may be estimateil at or over £1,250,000. The nundier of sla(i*s 
ex pot ted i?! 1884 exceeded 49 millions, the declared value being 
£251,824, of wdiich over 35 millions W’cnt to (Jermany, valued at 
£163,321, over millions to An.stra]asia, valued at £37,474, and 
over 3 millions to Denmaik, valued at £34,304. 

(lood slate beds are also w'orked in the south of Ireland, pai- 
ticulaily in the counties of Wicklow’, Tipperaiy, Coik, and Keiry 
(TiOwei Silunan, I)evoniaii, and (’aihonileious). On tlie continent 
of Euiopo shite rock is worked in Devonian and other formations 
—in France (Lower Silurian and Devonian), Belgium, Sw(‘deii, 
Norway, Cm-many, Austria, and Italy (Oolitic). In North America 
inimense slate beds exteml from Newfoundland westwards to the 
Oreat Lakes and southwe.stwarcls to Arkan.sns (U.S.); and slate 
quarries are sncce.ssfnlly worked in Newfoundland, Oanada, ami in 
till) States of Maine, Vermont, Massacliiisetts, New Yoik, jVnn- 
syhania, &c. Writing and roofing shitc.s and slabs of every variety 
ot .size and colour arc manufactured in these ; hut none ot the 
<liiarncs have hitherto reached the immen.se develojnnents of the 
principal one.s in Noith Wales, and yet, with characteristic enter- 
prise, roofing shites have been within recent, years imported to (Ircat 
iintain from Newfoundland and the United State.s. (D. C.) 
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I T appears to bo true that, in tlie words of Dunoyer, the 
economic regime of every society which has recently 
become sedentary is founded on the slavery of the 
industrial professions. In the hunter perhid llie sa\age 
'warrior does not enslave his vanquisliod enemy, hut slays 
him; the women of a compiered tiiho he may, howe\er, 
carry off and appropriate as wives or os servants, fi>r in 
tliis period domestic labour falls almost altogether on tlu'ir 
sex. In llic ])astoral stage sla\es will be captured only to 
he sold, with the exception of a few who may be recpiired 
for the care of tlocks or the small amount of eulti\atK)ii 
which is then undertaken. It is in ]ao])ortion as a 
sedentary life prevails, and agricultiual c\]»loitation is 
practised on a largm* scale, wdiilst warlike habits continue 
to exist, that the labour of slaves is increasingly introtluccd 
to provide food for the master, and at tlic same, time sa\c 
him from irksome toil. Of this stage in the social movc- 
iiiont slavery seems to haie been, a.s 'we have said, a 
uui>ci.sal and iiie\itable accom])animent. 

But wliercver theneratie organizations establislied them- 
selves .slaveiy in tlie ordinary sen.se did not become a 
vital element in tlio social system. The members of the 
Jowest class were not in a state of individual subjection ; 
the entire ca.ste to w'hich they belonged W’a.^ colleetiMly 
subject. It i.s in the communities in wlucli the mililaiy 
order obtained an ascendency over tlie sacia dotal, aiul 
ANhich were directly organized lor war, that slavmy (as 
the word i.s commoidy iimlerstood) had its iisilly natinal 
and appropriate [dace. And, as war [lerfoimed an indi.'* 
[•cij.sable function in human history, our just honor for 
some a.spect.s of sLivery must not jireventns fioni lecogm/- 
ing tliat institution as a necessaiy sto[) in .social progn .s.s. 
It is not iniTely that in its first establishment sla\eiy w.is 
an immen.so a(i\ancc5 ]>y substituting for the immolation 
of ca[)tives, often accompanied by caumb.disin, their 
jicrinanent occupation in labour for the Inmetit ol the 
victor. 'fills a(l\antage, rc( ailed by an old 1houi;li 
erroneous* etymology, is geneially aeknowledgid. JUit it 
is not S(» w’ell iiiuh'i stood that slavery discliarged iinportan't 
olliees in the later .social evolution fir.st, liy enabling 
military action to jirevail with the degree of intensity and 
continuity rer|uisite for the .syMem of ineorjH>ralion by 
compiest which was its final destination, and, .MM*ondl>, 
by forcing the captives, who with lln'ir de.sceiulaiits came 
to form the majority of ilie population in the eomjueriiig 
cammunity, to an industrial life, in .spite of the antipathy 
1o regular and sustainexl labour wliicli i.s dcc[)ly rooted 
in human nature, es[)ccially in the eailier stages of the 
social movement, wlicn insouciance is so common a trait, 
and irres[)()n.sibilit.y is hailed as a v\eIcoiiie relief Ni'itli 
respect to the latter consideration, it is enougli to .say that 
nowhere has [u'oductive industry dt‘Yclo[>e«l it.^elf iii ilic 
form of voluntary effort; in CM'ry country of wJinh 
we have any knowledge it was iin]»o.MMl l>y the stioiur 
upon the VNcak, and was wi ought into the liabits of the 

^ Scrnis h not roji^nintc with srn'inr, as has oftoii Im-imi 
I' oscd, it is realij iclated to the llfHiiouf fUfnpos anil flu* \fih 
fipUj with whidi the Latin scro is to he coiiiiecteil. Jt in.'i) he hen* 
nicntioneil that slave wiw on^iiiall} a n.itiiuial name , it nuMut .i luaii 
of Sl.avonic race ca])tnre<l arul made a hMudmaii to the fJfim.ms 
“ Flora the Kuxiiie to the Adnatir, in the state of (ajdr.es nr suh- 
jeots, . . . they [the Slavoninn^J o\c*rspn»ad tlie land, anil the infiomil 
ap])ullation ot the tSlmrs lias lieen ilej^railrd hv i liaiu’i* oi rnnlirf tnuu 
the signiheatioli of glory to tliat of servitude” ((Jilihon, iPidtne and 
J^'all, ch. Iv.). Tlie hiNtonaii alludes to tlu* derivation of tin* ji.itjonaf 
name from ^fam, glory, See Jdi/m, /Jict., s r ; mc aLo 
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jieofilc only by the stern di.sci[dinc of constraint. From 
the former [loint of view the freeman, then essentially a 
wariior, and the .sla\( w'cie mutual auxiliaries, .sinmita- 
ncously exercising diffcicnt and com[ilemontary functions 
— each ncces.sary to the maintenance ami furthering the 
activity of the other, and thus co o[)eiating, witliout 
ciuiijietilion ur contlicl, towaids a common [luhlic end. 
Ill modern slavery, on the otln r liand, whcie llie occn- 
jiatioii'i of botli paitics were imlii.strial, the existence of 
a servile (las.s, ln^tl•ad i‘f rcmlciing llie citizens dia- 
[Kisable fvir .socitil service in a dilleicnt fh*hl, only 

gnarant.(*i‘d foi some of them tint [lossibihty of self- 

indulgent case, vvliiUt it imiKisL'd on others the necessity 
of indigent idleiic^.s. 

It was in the Bomaii sl.ite that military action— in 
(ireece often ]*ur[K..seless and, o\('ej>t in tlie resistanee to 
IVrsia, on tin* whole 1 1 nit less - vvoiked out the social 

mission width loiincd it^ line instification. lit m e at 

Koine slaveiy also most jtro[>eily foiiiul it ^ place, .so hnig 
as tliat ml.^^Ion w.is in piogiess of iicconipll.sliiucnt. As 
soon as the maidi of com;ue.st had leaclieil its naliiial 
limit, slaveiy began to bi* imxhiietl , and when the cminre 
was divided into the srvei.il .^fati-s wlinli had grown up 
iiiith*!* it, and tile sy^t(‘iu o( defeiire chai.'icteristic ol tlie 
Middle Ages vv'ns su!^^( itiiled lor the ageiessive .system of 
antitpiitv, slavery giadtiall^^ di.sa]ipeiiietl, ami wa.s rejdaced 
b\ scihloin, whicli again, with tlu*. use ot imalmn industrial 
llie, gave way to pel.^olUll fiee<loin. 

AVe have so iar dealt with tlie Ie^u]ts of aneieiit 
.shiv my, and li.ive tonml it to liave been in eeit.iin re. 4 K'('ls 
not only useful I nt imlmpt usable. M'ln n we eoii'^ider its 
moi.d elfeits, vvhilot emlLavoiii imj" to the lUiiiosl to avoid 
I xaggeiation, vco mint ^et [iioiiounci' its infliieiui' to have 
been ]>iob>umlly diti miental. In it.> aition on tlie sliwi* 
it mulled in a gnsit meaMoe tin* hap]>v t llei'ts t>l liabilnal 
nidii‘'try by [ni‘v<'ntnig tlie develojuneiit ot the .'•erne of 
human <ligni(N whidi lies at the loiiml.itijii of iiiotah^, 
whilst the cnltine of Ids idi'as and sintiineuts was in most 
e.is<‘s entiiely mudeeted, and tli(‘ spruit. ineous (dui*atioii 
arising lioni tlie noiiiial f.iiiiil} ielatu*:is was b'o often 
altogetluM' di niul him. On the iinurdil v of the mast**!- - 
whether ])elsoiiul, do’iie.^ t le, or .sou.il the etlcets of the 
in.stituti(.n were di.sa'troiis. 'riie liabit ol id^solnte iiile, 
alway.s dangerous to oni mitiire, w.i.-. ]»eenbaily (orriijiting 
when it [uiictiated eve i y depaitimnt ot daily Iite, ami 
when no extein.d intirleienee (laiKid imliv idiial ( a[)i lei 
in its aetioii on tin* leeling.s ami foituiie;. ot iiileiiors. it 
timled to de.stio} tlii‘ jiovver ol stlf eomiiiaml, .ami exjinxd 
thcmastii to tlie baneful influeiiei's of llatte'V. Asiegaoi^ 
dome.stie moralitv, llio.sy.stem offered eon (ant fm ilif ie> bn 
li)u itiiiuni, ami temleil to .‘-uliveit dnnastie peaeo ly com 
]»!()misnig the jiul dignity and milling tlie h-tpjiiiic.'S of 
tin* wife. 'File j-oii.N ot Iho liiiiiilv v.i‘i‘* tcimdi.'ii »/(*<] with 
vac, ami the jo*mi,d tom* ol ieilimc <»! the )onmrer 
g»*neiation vvm > loweicd b} their ml niMto le .oei.'ite’ii with 
a. desjuu'd ami (kgr.nhd class On .-ocial moi.Jil}, 
piopcily so (\dled, tile habits of eimlly, or at l'‘a t of 
liatshness, engendered ly tie* iclalion, liad a poweifnl 
I't'ai’tmu. llniiie (tb.Mises on ‘Olie lilth* hiiinaidly eom- 
inonl^ obsuvediri ]ul,oM^ acensioim’d lioiii their infamy 
to (‘xere.i.'-o so great antli.iiity ovei then 1< lli»w cn atiiie*, 
and to trample np(»n Jmman iiainre. . Nor, he adds, 
“ can a more probable o.a.son Ik' assigned foi tlu* sevtre, 

1 might say, baibaion.s manner' » t aiieiuit tones tliaii the 
[.raetuc ot domc.stic slaveiy, h\ v\]mli tvery man of rank 
wa.s leiideied a octty tviaiit, i.nil (dn<al(d amidst the 
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flattery, submission, and low debasement of his slaves.” 
These deplorable results were, of course, not universally 
jiroduced ; there w«'re admirable cveeptions both amongst 
masters and amongst slaves -instanc(‘s of bcncvoltirit pro^ 
tection on the one side and of unselfish devotion on the 
other, vliich did honour to human nature; but the evil 
effects without doubt greatly preponderated. 

We i)roceodto a closer study of the institution of slaxery 
as it oxist(}din the Greek and Kornaii societies res]>eeti\ely. 
Qrekce. Wp find it alnady fully ist.ihhshfd m tlip Hoiiuiic piiiod. 
Tluroic ^fhe piisonci.s lulvcn iii \siir arc ipLuik d as or sfdd (7/ , x\i\. 

tunes. 7rt2) or In-ld at r.iusoiu (// , vi. 4‘J7) ly tlw raptor. Soinetunes tin* 
men <if acoinjiiored town or district an- sl.iiu ainl the women (Mined 
olF {fft/.f i\ 40) Kot unfie<]ueutl\ Lee p<‘isoijs weie hidiia))]>ed hy 
piiatrs siiidKohl ill otln r legions, like Eiim.i-in iu tin* Oih/s'tn/ Tlie 
slave mij;ht llius ])o l>y hiith of eijnal i.ink wilii Ids m.islor, who 
knew th.it the sumc fate mi;;ht helall himse]!* or sotno of the mein- 
lurs of his laimly. Tlie institution does mit present in a \(iy 
Jmrsh foini in llomei, espis-ially if we eonsidii (a-, (luitt* Mi;(gests) 
tliat“all tlasses wiie mu< h oil a h vrl lu taste, Miitnin-nt, ami 
jnsliiiclion.” 'file nnle .si ivi s weji- (‘inployed in the tillai^e of tin* 
land and lie* tendm^C of catllr, ami the frniale'. in doim'.slie woik 
and Innisflndd manufai tines The ]iiin(ipu] slaves oltfii <‘n]o\ed 
the conhdem e of their masters .ind liad inipm lani duties ent Misled 
to them , and, .ifln lengthened ami mt'iiloiious st‘i\ie«*, wcueput 
in ]»osa*ssi<)n <»l a house jind juopiilvol llmirown \n Oil 

(iiote’s ide.i thil tin* w’onien slavi-s Wen* ni a nioic pitiable toii- 
ditioii Ilian tl'<‘ males dm's not senn justitied, c'lept jxiliaps in 
the case of the r//e//oAs’, who turned the household iiiilL whuli 
gionnd tin* flour <'ousuuie<l in the tainili, and who wiue siumf lines 
oveivvorlu d hy unfeeling masleis ((A/ , IJO 110). l\ii{ of the 
agiieiiltuial woik was sound imes done hy pooi hind fieeim‘u 
(/AiA’s), wJjo an* spoken of a-> a wretihed class , M. 41I0\ and 
W'ere jMjiha]»s cinjdoyed almost e\elusi\(‘ly hy the sm.illei land* 
lioldei ». Jlaving no powiiful [noteiloi to whom they umhl look 
lip, and <lej« iiding on <.isual johs, th<*y weie piohaldv m a le»s 
desiialde ]»)sili()n than the aieiago sl.ue Ilomei lonceises the 
lot of the laJ tu uS a hitiei one {(hf , \ni hJH ; 7/ , \i\ hut 

it must he reinemlieied that tin* dement of ehnnge ln>m a fonnei 
ehiated p<»siln>u usuallv eiitei » into his «h*sinptions Il(* m.uk^ 
in a lehliiaUMl louphd iii'^ .sensi* of the juon.l (hdeiioiation ti*in- 
imuilv' wmught h^ tin* eomlUnm of slaicrv , \mi 
H istoric It IS, howeiei, in hlsfoiii (heeie, when* wt* h.iM' ample dm ii- 
jieriod. nn'iil.nv intoniialioii, that it is most iiu]*orlant to study the 
System of hl.iveiy, ami esp •eially at Athens, when* tie jiiim ip.il 
woik (ifdieck ( i\ ili/atiou (oumi it-i aecoTnplisliim III. 'I ii* < ase of 
SjMila, in .soiin iespe< Is pis-nliai, must he .si p«iri1elv eonsnh 'ed 
Bources The souiees ot sla\ety in (Jneee weie 1 Ih'tii, the etunhlion 
oI ])eing hciedilai \ 'I'iiis was not an ahiimhinl snmee, woimn sla\e.^ 

slavery, heing less nuim nms than men, and wi.so niasU is making the union 
of tin* .sexes ialln*i a lew.inl ol good s<’n n e Ihnn a iiuitlu of speen- 
lalion (Xem, (Amo; , iv h; It was in gem lal dieapei to hu\ a 
slave than to nsir <»mi to the mo* of l.ihoin ‘J. ,S.ih* oi ehildnii hv 
their fn*e ]iaieuts, whidi was tohuated, e\<'ej>l in Alfa i. oi their 
(Wposnip, which wai pciiuilhd, except at. 'J’IuIm-s Tin* t'oiise- 
ipieiiei* of tin* I.itlei w .is .soim t line-, to suluis t them to .i S(*i\itude 
xvorse than death, as is si en in the jiliys of Plaulu'* and 'IVnmee, 
xvhieh, as is wi‘11 know'ii, depict (iieek, not Ifoman, ni.inncis 
Kiepinen, llinmgh imligeneo, sometimes sold tln-msehes, and at 
Athens, up to tlm lime oi Solon, an insolvent ilehtoi hef.ime the 
alaveol his neditoi. I'#. l\'i]dni«* m wai bol only Asiatn s and 
Tiiraeians thus heeaine. .slaves, hut lu the many wais hdween 
tJrem.in states, eonimenl.sl oi eolounl, (li<-eks wen* ledueed to 
slavery hy men ol then own iiui* Thus .Spart.iu.i weie skives at 
Tegi*.!, and (h*hin s<»ld out of tlieir ioiintiy tin* eoniniondly of 
llylikvan Aleg.ii.i, At Idal.ea, at Sc mne, in Mdos, the imn win* 
inassiicred or dejmrted, the wonn n einl.ivcd Alin niaii * wi n* s(*ld 
at Sannw, and lu Sicily aftc'r tin* failuu* ol tin* o\peditn»»i ]n the 
stMiggle of p.irties at Cmevia, each faction, wlieii tnuuiphant, eoii- 
(h'lnned t!iu otlier to massieie or skiven. C’.illn latidas ]u»>m»unecd 
against the ensl.iv c*meni ot Cheeks h\ (I reeks, hut moIiImI Iim own 
j>nm ijde, to which, howc*\pi, Kpaminondns ami Pehijud-is ap]>(.ii 
to hav'p hocn lailhlul Philip sold his Olynthnni ea]»live., ami, 
nftur Thrhes was taken hy .Mi'xamler, :n),0U() wonnn ami dnldjen 
mo said to hav'e hi*en sold. 4. I’liaey and kidnapjnng The 
descents of jniate.s on the coasts weie a ])erj)eluiil .-.oniee c*f daiigei ; 
the piiate was a g.iinei either In the sah* oi In tin* ii*dem| lion ol 
lus eapti\p.>. If r.insomed, the vietiin heeann* hy Atlieiiiau law* 
the .slave of Ids redeemer till In* paid in inoin’V or lahoiii the jniee 
which Jiad been given for Iiim. Kid mappers c.arned 

otf elnldreii even in cities, and rearecl llicin a.s slaves. Wliether 
from hostilo forays or fioni piim'y, any (heck wa*^ exposed to the 
lisk of enslavement . it was a .sword of Diiiiorle'c suspended ovei 
all heads. 5 ("ominerce TVsides tlm sale, of skives wliith ti»ok 
place .ss a Je.snlt i)f the eaptiin <d ePies oi other mill taiy operations. 


there was a sv’stemalic slave trade. Syria, Pontus, Lydia, Galatia, 
and above aU Thrace wore sources of supply. Egj’pfc.'ind Ethiojiia 
also furnished a certain niimhc’i, and Italy a few. Of foreigners, 
the Asiatic h hoie the greatest value, as most ainenahlo to com- 
mand, and most veised in the arts of luvunous rclineinent. Put 
<lre<*k.s weie highest of all in esteem, and they were mueh sought 
for foreign sile Greet c proper and Ionia supplied the i«*tly 
Kastein piim*(*s with lourtes.ins and fem.ilo musiciams and danccis. 

Atliciis wa, an imprutant slave market, and the st .a to jnolited hy 
a t.ix on the .s.'iles ; hut the piiin iiKil mails were those of GyjU’ue., 

Samos, JCph(*sns, and e.s]>eeiaily Cliio*!. 

The sl.ivTs weie employed either in domestic servi«'e— as house- Employ 
liold managers, attendants, oi ]»eison.*d eseoils— or in work of other inciita c 
kinds, agin’ullmal oi uihau. In early Attica, and even down to clavcn 
the. tune of IViitdes, the lamlowneis Jived in the eonntiy. Tlic 
l*elo}>oiinesi.'in AVai intiodiiecd a change ; and alter that tune the 
piopiielois ii*sided at Athens, and the (■iillivation was in llm liamls 
of .slaves. Ill nmnufaetuios and eominorce, also, sei vih* gradually 
disjd iced flee lahour. Speeiilatois either diieetly cin]»loyed .slaves 
a*- aitisans or connm rejal .and hanking agents, or liiied them out, 
soirietiims- lor work iu mines oi faeloiics, someliim*.s tor soivicm in 
inivati houses, as eoolvs, jliilc*-j»la\(‘is, Ac., Ol for viler uses. There 
Wi*n* also puhlic slav*e.; of these some belonged to temples, to 
which the} weio pTesf'iited as offc lings, amongst them hc'ing the 
ecmitesams who ailed ns Inrrothih'i at Coiintli and at I'.ryx in 
Sicily, otheis wi’ii* .ij>]UO]>iiati*d to the servue of the magi.stnile.s 
or t.' public wc ilvs ; theie wticc ni Athens 1200 Sevthian anliers 
for the* police of the eit\ , .slaves .seivrd, too, in tin* Heels, and weie 
c inplovfd 11 . the ai lines, — eoinnionly as woikinen, and evcepjmnally 
as .scddieis. 

Tlie iinnih( 1 of slaves in Gie(‘ee, or oven at Athcuis, (an seaiec’lv 
he delennined With any loleiahle apjiioaeh to eeit.iinfy. It is 
stated liy Athemeus (vi. 20), on the authority of (h.esieles, that the 
eensiis of Jk'inc't rills I'haleieiis give tor Athen.s 21,000 citizens, 

10,000 met les (lesidc'iit ioreigii(‘is), and 400,000 slavc-s. It is also 
st.ited by tin* same aulhoi that (kninth li.'id posvcssnl 460,000 
skivc's ami /Kgina 470,000. Hume, iu Ins y>'s'S(n/ “ On thes Poj»u- 
lousnc'ss ot Anc lent Katious,” maintained that the assertion of 
Athemeus 1 * .jieeiing Athens is cjiiite im rtdihle, — that the iiumher 
(»f Alheni.iii .skives “j. at le.ist angnmnted by a whole cipher, and 
ought not to he legiiiled a>> luoiii than 40,000.*’ Eoeekh ami 
belioniio have simi* made the cjUi'tion the suhiec t id flesh 
.sJudiis. The* foi nil 1 has fixed the nuinhei of Attic slaves at about 
o(*i»,000, the kittei at ll)0,000 oi 120,000. M. 'WalloM lias lovised 
the* ].il)C)ins t»l these sihol.iis, .iml uddiu’ed fnitliei considei.itionM 
of Ills own ^ He estimate'' the iiumhci of skives (‘m]>loyed in all 
Atlic.i in doim*>tie .seivne. at 4o,0(iO; in agiieiiltuie at .‘{r>,000, in 
the mines .it 10,f'oo, in m.inui.u tmes and eommeiio at 00,000. 

*i’o thc‘se must he addl'd, loi old jieoph* and cliildien iiinlei twelve 
vc'ais of age, 6000 and 20,000 i(-sp(*(. lively, ami also the ]»uhhe 
.skive*,, oi whom, as wc have* said, 1200 were Seyilii.in nr('hrr.s. Ho 
Ihu, aMiv(*sat the* (*ouelusion th.it the. M*ivile pojiulatioii of Attica 
was ec/inpiised heiw'ceii the limits of ]8H,000 and 20*1,000 souls, 
the flee popiilatii*!! being about (l7,0OO, ami tin* inc'lns amount- 
ing to 'lO.iMiO The .slaves thus hole to the free* native popiikition 
tin laiio o( to 1. 'the numhri.s given hy Athena us ioi Corinth 
and .Egiii.i, though accepted hy I>cm*i kh, njipeai to he c\ns.siv'e, 
and aieiejeetod by Glint on and hv ]^1. Wallon; the tine nninheis 
Wtio no doubt huge*, hut we hav'e no me.*! ns of detei mining them 
even approx im.at el}. Next after tln-sc cities in fin* magnitudo of 
their sl.iv*e jxipulntiou i*ame, on tin* m.iinlaml, Jileg.ir.i, and, 
amongst tlie insular hfate.s, < bios and L’liodc*'.. Aliletus, Idioema, 
’I’aieiitum, Syharis, and Gyi(*iie also li.nl numerous liodios of 
.slave's 

The (sinditioii of skives at Athens w.is not in genei.il a wretched Condi- 
one*. JleimWhenes [In p .^>30) says that, if the baihaiians tion, 

fienn whom the slaves W'en* lK.ughtw(*ro iutoriiKd of the mild tiv-xt- 
nn*nt lln\y reeeive'd, the} vvonlil (*ufeil.’un a gr(*at estc'cm for the 
Athenian*^. Id.autiis in moio tJiaii one* pkse*e thinks it m*e(*s.saiy to 
exjd.iin to tin* spe*e*fators of Lis jilay.s that .‘•laves at Atln'iis enjoyed 
sm h ]uiviloges, and even lieeme*, as must he* suijirisiug to a Koniau 
audn’iiee. 'I’iie slavT was iiitioduee*d w ith eei lain eii.slomary nte.s 
into hi^ ])OSition iii the family; he was in pi aetiee, though not 
by law, jn'Miiitted to aeeuiniulnto a piivato fund of his own; his 
ni.iriiage was also leeogni/ed hy (Uistoin ; though in gein*ral 
e\’e*lmle«l from .s,ieied eeremonie*s and jmhlie .saeriln*e‘s, .shiv<*s w’cro 
admisahh* to rrligioiis associations of a piivate kirnl; theiev wvre 
.some poimlat f(*stiv.ils iu which lln*} w<*ie .‘illt)we*d lo ]viitieipuio ; 
they liael I VI n s])i*ei,il ones for tlienua’lv es l»e>th at Athens lyul in 
othe r (iieek eeiitii s. T)i(*ii leinahis vveiei deposited in tin* family 
tomb of thill master, wlio boinetiincs crectcit moiunnenls in tc.sti- 
inony of Ins affeilion and icgiet. They often lived on terms of 
intiin.aey cither with the head ot the house or its younger members ; 
but it is to b feaied that too often this intimacy was founded, not 

* Dr W Pa liter (/>ie iSWaiwe#!;/; OrUrhisrhrn Alteriume^ 1886) 

‘ imnntams the roi lee*! ne^is of the stiiteirienl in Alliena-us. 
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on mutual respect, as in tUe heroic cxaini)lo of Ulysses and KiunsDus, 
but on insolent self-assertion on the one side and a spirit of 
unworthy compliance on the oilier, the latter having its raison 
d'Hrc in degrading services rendcreil by the slave. Aristophanes 
and Plautus show us how often lesoit was had to the disci nline of 
the lash even in the ease of domestic slaves. Tliose employed in 
worksliopa, wlioso overseers were themscUcs nio^t coimnonly of 
servile status, hud prohubly a harder lot than domestics ; and tlie 
ngricnltnral lal»oiirors were not unlriMpiontly cliained, and ti4*uti*d 
much in the same way as beasts of bunleu. The displeusuie <-f tlie 
master sometimes dismissed his domestics to tlie more op|>rcssive 
labours of tlie mill ortho mine. A icfuge fiom erutd tiealmeiit 
was aflord«sl by the temples and altais of the gods and bv the 
sai'ied groves. Nor did Athenian Liav leave the slave without 
Jiroleetion. lie Ihul, as Dcmostlicnes lioasts, an action forouliage 
like a fiecman, and Ids death at the h ind of a straiigci was 
avenged like that of a (iti/eii (Em ip , Jf^r , 2Sf^), whilst, il taiised 
by his maslei’s vudeiue, it had to he atoned for by e\ile and a 
religions expiation. Even w'lieii tlie slave liad kilhsl Ids mastts, 
the lelatives of tlie house could not lliemselvcs inflict jnim‘>l»meiif ; 
they were obliged to hand him over to the magistiate to b** dealt 
A\ilh by legal pioeass. Tlie slave wdio had just, gioiimls of (smi- 
jil.iint against his master eoidd dem:ind to be .sold , when he alleged 
liH right to Iiheilv, the law granted him a delender and the 
sanetu.iiies oflcretl lnm an asylum till judgiiuuit slumld be given. 
Seeiiulies W'cie t d^eii ag.iiust the levidt t)I slave's by not a''*ot lating 
those of the siuie nulioiiality and laiiguagr*; they W'eic soinetinu's 
Icth'ied to prevent llight, ami, alter a lir.d attempt at escape, 
In.indcd to facililate tlicu ks'ovitv 'I'ln'ie weie tn-alies betw<M-n 
states tor the exliarlition of tugilives, and coiiti'aets of mutual 
assitnme between imlividiuds against their loss liy thglit. 'rheir 
iiu'lination t») take a«h'anljig(* ol ojipoil uni lies for tin. s ]uupose is 
shown by tlie numbof that estapi'd honi Athens to join the 
S]>art.ins wh<‘u oeeiipv ing Deeeh'.v. Tlieit' weie lormulahle levolts 
at ihe mines of Ijuiniinn, and nioie tlian om e in (duos The 
evideme of slaves -women as well as nu’ii — w.is often, with the 
consent of their masteis, taken by toituie; and tint nu'lhod i.s 
generally eomineiuled by the oiatois as a suie means of aiming at 
the tiiilli, Ihuugli somelnncs, when it suits tin it immotli ite objer 1, 
tliey take a difl’ereMt tone Tin* sc'Veial four. a of tin* “■ (jm*slioii ’ 
aie emiiinTated il. the Fkujs of Anstojili.iii* s If the slave, was 
nintilatr'd or seiiously injuied in the pioee^s, eonipens ifion was 
made, not to liiin, tuit to lus master by tlie jx'isoii who lunl 
lb ni.inded tln» Usc of toil me 

mi- The .slave eoiild ]un<'ljase his lilieity with Ins peeulimn by 
m. iigiei'inent with his imistei. He eomd be lilierated by vvdl, <ii, 
dining Ins nuiHter's life, by jnot lainalnm m tin* theatie, the l«ivv 
I’ouits, r»r otlier ]>ni)lie [daces, or bv bavjug lus name insetibed in 
tin* [iiiblie legisfcH, or, in tin* l.itir age of Clieeee, by .s.de or 
«loiiriti(m to cut nil U mples — an m t wldeh d.d not m. ike the slave 
a Ineiodule Iml a iueinaii. (’omlilions weir* r.oym'tnnes jUt,n*lnd 
to e'liancipaiio'i, as of lemaining for life or u dilnntr* tune with 
tin* toimer mistei, or anothei [♦.'r'^oii miiucvl by him, oi rd }»“i- 
foiiiniJg some sjieeial sr'i vit e ; payment or lights of .sueee.sion to 
jnojKvIv nnghi also ]«* icseived. Jly maininnssioii tin* Aflunian 
sl.ive Irccame in relation to the stati* a metn*, in i elation to his 
masti-i a elicit. lb* was thus in an inir iniediafe ronditn*n 
betvvr*en slavei V and eoinjdi’te lieedoiu. It the freed man Mol.i led 
Ills dimes to Ins [latron he was subject to an aetnui at l.iw, and it 
the decision weie agnnst Inm lie wa-. again le.lucrd to slav'r*iv 
III) became a full iin’iuber of tlie Mat*! only, as in the ease of 
loieigiMTs, Iry a v'ole ill an assembly of siY thousand eiti/i ns ; and 
rv(*n this v'ob* might be m> 1 aside by a (jrnphr pnraunmnn Slavr's 
who hid lendr-icil eminr>nt services to the jmblie, as those wlio 
fought at Aiginiisa* and at (Mueionea, weie at once admitted to 
the status of i iti/uns in tlie class of (so-ealli*il) IMata'ans. Ihif it 
wouhl a[)[)car that even in their easr* some r ivie rights wr le lesvived 
and accorded only b) their ihihlien by a female riti/ni 'liic 
number of ficedmen at Alliens seems never to have ber-n great. 

U i.s well known that Aiislotle hchl sliv'eiy to be iieccs^aiy and 
rr.itural, and, under just conditions, br'iieTmial to both p.iities in 
8 on the I elation —views wliieb wen* coireet enough from the pobln-al 
L*iy. side, n*ganl being bad to the eonb'mjrora] y sor ial state Hn 
jiraetical motto, if he is the author of tlie Fronoinia atliibutrd 
to him, i>-'‘*no outrage, and no lainiHantv’. " TIir*n* ought, In* 
.savs, to bo Jield out t«» the slave the hope of liheity as the rr'wanl 
ot hib serviee. Plato coiideinurMl the piaetire, which the tlnoiy of 
Aristotle also by iinfdication s«*ts aside as imidmissible, of (Jieek.s 
h iMiig IJieeks "bn slaves. In the Laws lu* acrrjds tin* institution 
as a iiecr.'ssary though embanassing one, and re<*ommemls ir*r the 
fiafety of the masters tliat natives of diflcieiit eoiintiies fhoiild be 
liilvr* I ami that they should all be well tieatid. Ihit, whilst 
condemning haishne.s^ towauls tlu'in, he emrjmagrs the fcrlniL' of 
coiitennit for thi'in a.s a class. A'cno[>lion also, in mging a mild 
trwitim*nt of llieiii, seems to have in vir>w, not tln’ii <wij wclb- 
being, hut the security ol the mtstr'is. The later moral .si Iiooh ot 
Greece waioely at all loiictrn theiusilves with tli« institution. 


Tlio Kpicurcan had no scruple about the, servitude of tho.se who.so 
labours contributed to liLs own indulgcneo and tramiuillity ; Jus 
W'oulil at most eullivato an easy fenipr r in his dealings with them. 
The Etoic regarded the condjlicn of freedom or slaver v as an 
cxlenial accident, indilfercnt in tin eve of wisdmn ; to him it was 
iiialion.il to s^ee, in liberty a ground of [uidc or rn slavery a subject 
of complaint , from intolerable indignity .‘aiiei<le was an cver.oi.en 
means of escape. The ]km I.s— cigu ei.vllv the authors of the New 
(Viii'dy— strongly imulciti* huncunty, and insist on the lund.i- 
im-ntal egnalily of the sl.ue. Tin eilrduatcd “homo .sum” is a 
translation from Ahxis, and the rpirit of it bnatlus in many 
passages ot tlictlieek (h.nna. A fi.igmciit of Plulcmoji declines, 
as if in reply to Aristotle, that not inline, but foitinie, makes tlie 
slave, Liii ipiiles, as might he evpcctid liom lus hnmaml.n ran 
cast of .sentiment, and the “ j.i(.ni.Lluie mod, innm” winch has 
been ivm.arked in him, li.es ab..ve the oidmaiv feelings of Ins 
time in leg.ijtl to the .slaves. A, Mr I’abv s,.vs. Ik loves “to 
ic'cord then lulelity to tlaii mastcis, tin ir f NmjMih) in the tiids 
of life, tlu'ir gratitude foi kindness and umsuh late tnatnn .it, .nid 
their pride in healing the i lunaetei’ ot honi,ni.‘ibli' me n . . . ilo 
aihiWH them to leason, to achise, to suggest, and he c'ven in ikcs 
them philosoplii/e on tin* follies ainl the indisciet nm i c.f their 
.su[>eiioiH” (coinjaie Mul , .ht, (hf.s/ , SCti , 708, /n,r, 

8r»l j Fratf. Mthui , ,hOO , Fhitr , S2‘l) Eiit vv,* .ni* not to .m’]i])os<* 
that evi'ii In*, l.ititiulinauaii ..ml iiniov itoi :is he was, could liave 
eoiieeivc'd the [.os'-ibilitv cd'abolishiiig an lust.luUon Muh 1 j)lv route d 
in the so« ial eoiulitions, .is wt‘11 as in tin ich ;is, cd In., tunc- 

'J'lic ca.se of the Jklots of J.n oiii.i was ililh lent fmm that of tin* 
slaves in most dree i.nr i onninnntics. Tin* cjiig'n oi tin. el.e.-. is 
disjnitod, and wc* cannot, bcic c iitei inio the ccmliovcisv Tin'v 
weie ivg.nded as the proja-i ty of the state, vvlinh gave then sc'ivncs 
to luduidiuls but kept in imown b.nids tin pcjvvir of ermnn i| it 
ing them. Tlie doinc'stic .sei vents of the Spnt.ios were all llc'lots, 
and they waiteil on the* r m.isteis at tlie vc,'ssc/<n ci jiiihlie nie.il 
l»ut they Wile in the main serfs, living in sm.dl coiintiy vilt.iges 
or in detaelied faiins, cultivating the 1 imis of tin Spait.in ]*io- 
piietoiN, and jiaying to those piopnet. ns :i jnoportion ot iln* pio- 
dric'e which c<)uid not be* iin r eases! 'iinv enjovc-d tlicir Imu'cs, 
wives, and familiis, cc.uld aecjiUK* ]>iop»ilv, win- imt to be s.ild 
out of the Country, and p«‘ihaps lould rmt 1m *.old ,it all d’liey 
Wile, iloubtb'ss, emploved 11 ) Jiublie vvoik^ , in w.n they c cunnionl v 
ju'b'cl as liglit-armed tioo]»s ultinding on 'in* .'spa* tan 01 PciiimH' 
iroplites, but m pailniilar eim ig. m*ie-. tlnms«]v<s S(I^(d a< 
ho})litC5 (Tlnic}d,, iv. 80 ) 'fin > win sonnfmus I'vv.uded j"r 
gocrd.senice by onMm.ip.it ion, wlinh, Jmvvevci, did not ni iki them 
IVrio'ci, 1 ut iiitiodiiccd llicin into .1 •-pec id da's known as 
imttht modi' is. The i'oinlilion ot lln‘ Hi lot doe. md 'aim to h'lV ) 
been eeouomnally onennis ; but In. loiis. naj m s td Ci.cian 
line.ige, winch (note icgaids as an .ilhviatioM cl lus lot, imi t 
Minlyli.ive been oin'ol ]l-,bi{fiH' t c'l* meut . vvbJ.st ii < on t.nilly 
ke]>l .line the tear .ind c'lmseipn nf b.ctiec! ol Ins c.pp|,n. m.el'is, 
and iii.idc the nlitioii bitvvc'in th.* (wo di- e. h niliu.il lli.ni 
th.it of the or din n V duik n ‘n 1 e’ s w i. li SMV(-.c.f loni'.'ii ind h>-4 

c.\ili/ed 1.1' 11 } tl.e niling [mjvvii-. id Sj.nt.i tlie Jlcloisv.cjo 

in ver limtecl, and in om* 1111 nnn.iblc i.i-.e some two lhons,irnl cf 
Hn m, .si'lceti d lor .‘-pc'c j.d n liil.nv imi.t. we.e ma^aiiid 111 
('i'huevd , IV'. .s(»). Ai folding to Pint ndi, v^ ho ,c slate nn ut, liow- 
i'\c*r‘, h.is not alvv.i}s b* i u l•lc•dIlcd. tin' cjdiois (lec).ncd w.ir 
.ig.un-'t tin* Ildoj i V c'l v V c .1) , .and Hip w.u .1 [luniiie, known. is 
the /.vy/V' ol, of dc l.uliiig ’i iMimhir m V'ung .Sp.nt.in ijti/'m.s lor 
till} ])Ui]»osc of a.s.i ‘ mat .tig .sudi o. tlom .i , wen oiii-idiiid 
^•nmnl.lbl.*. Walloii I'-limaiei the iiund'i i of the lbh>t-. at 
220,000, that ot the Spiitins being .“.J.Of.O din* Pi m fe i*i 
Tliesv.ily and tin* (’1 not.e in ('n ti si . "i to i. ivc o< . ’ipi. d .i [lositio.i 

.s(»mc,vli;,t snnil.n lo that c.l fhe I!d"t. in r«i'''!ni 


Weluno ulre.^dy olrscived tlmt flic lcpm..ii .sy '.(1*111 <;f Pomr, 
lifo wa^ lliai ill wliicli davciy had Jt> iiind, imtniul .'iiid 
K'l.itivcly legitinratn [dau* ; und aci nidirigly it was at 
J{oino tliat, a.s lUdi lia.-. leniailp'd, (lie in. titiilicii w.is 
iiinro than nnywliere oImv ‘‘ extciub'd in it npei a I ion .'ind 
iiif'tliodr/cd in its dolai!>.” Not iml} on tin . gii/Jii.'d i . it 
especially des(*rv ing <if 0111 .stinlv, hot l"'iaipp out ol thn 
.sl.iv li-ciris.s, as it w'a.s oig.'in'/c'd by tin* Jodiiaii. in tlin 
(xmnfries .subject to tire eni[»IiL‘, tlio iiioibiii pioUt.iMatc 
has been )iistorn*ally evolved. 

Wc mie t ujstmgnisli fiom tl.** h.ter hbivny at lo.mc wl, it •'sources* 
]\lomius(‘ii c iIK “the old, in .some mei'.i.rc i.ino'inl 'l.ivnv, 
lUrdci wind) the fanin 1 tilled tli. l.iii'l .I'long v, itli hi-, f l.ivc-.cu, if 
Jic iio.sNrssi-d inon 1 ind th.ni he • mild m.Pi 1 , jdaiid tls 'i.ivc 
( ilhci as ,i stc w.*id, (»i .1 S' 1 1 'd I'‘ '' "bl> ' d t'» lend' J iij) a 

]ioi (ion of tin' pio Im c - ov I 1 .1 eh (jk h d I 11 n. 'J li-a.-di d t v . -c w 1 jo 
ohl.nned by t he caily V ii tm h s ot Koiii • ov r !i< 1 It u. in n* nJibfUii . 

no Jaigc innnbi r was cmpl'p.id on Ho .sm.dl liolip.i r-. d Ihoic 
pciiod-s Put the cxtciisimi ot plo[alti'^ in Hj li.dids d tlio 
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|»atriciaiis, and tlie (»ontiimal absences of citi/ens required by tbo 
axpandjnf; systcun of ron«iueat, necessarily brouj^ht with them a 
detiiand lor sl.ive labour, whicli was lucieasinj'ly ni|tj»lied by 
ciptives taken in war. Of the number fuinished liom tins source 
a few' paiticulais lioni the lime of the inaliiio ic|Uil)lic and the 
hist, eeiitin \ (d the ennuro will give some idea In Epiius, alter | 
tlie vi( tones ol A'juihus I’aullus, ir‘0,000 o.qdivc.s were sold. The i 
])ri‘<.mers at A([UJe hextiie ainl Veuell.e weie U0,00') Teutons and 
60,1)01) Cimlui. (Aesar sold on a single OM-jision m (Jaul GH.OOO 
cantives ; Augustus made 41,000 jnisonets in the <<iiinti\ of the 
i5.ll .issi ; aftei iinmen.si' iiumbeis liad jiendied by famine and haul- | 
filiij) and in tin* eombats ot the arena, 07,000 s!a\es weie iu(|iiiied 
))y the Jewish war. Ihil, sl.nciy, a.s lluine has sliown, is 

nnfavouralde to ]»oj»ulation, and even the w.its of Home were 
insullieient to maintain the suiqdy. Ibnne a n gnlai eomnnn'e in 
slaves w.is cslablislied, which was biis<‘d on tlie “ sternal n alh - 
jno.secnted hunting of nnin,” un I induateil .in (iitiie jM‘i\eision of 
the juiinitive institution, whieli was essentially lonnecled With 
coinjiiest. The piiates sold gnsit nuinlH is ol slaxes at ])eb»s, 
wheie was the chief m.iiket foi thi.s kiml oi w.iii's , and these sale.s 
W’ciit on asieally, though morcol)',« nnl\, nftn Ok .snc( esslul evjiedi- 
tioii ol l*omj»ey. Tlieie w.is a ngnla; ini|»<alat]on at Uoni< ol 
sl.ive^, biought to some extent liom Afiica, »Sj»iin, and (l.iul, but 
chiellv from Asl.itie eountiie^- IhlliMilM, (lalatia, (^ippadoeia, 
iiiid .Syna. A poitoiium— .ip|»aii‘n11\ one-eiglitii toi eunuchs, one- 
foitmtli toi others was jiaid on Okmi imjioit oi e\poit, and a 
duty of ‘2 Ol 4 ]»ei cent, on tlieii sale 

Theie WS'ie, ollie? moiikc'. liom whuli sLi\ ( 1 V Was alimmited, 
Ihough ol <‘onise ill .1 mill h les-> dt gin* (Vitsin ollciiecs letlnced | 

llie gnilty pcisons to slaxeiy (sr/ /’/ .iml Oiey weie 4*nip]oyed 

HI ]in])iie woik in tin (pi.iiiies oi tiie minis. Oiigin.itly, a la(h(*r 
could sfll lii.s elidilien. Aili'ilitoi emild hold Ills iiisoh <*nt ilehtor 
as a sl.ive, Ol sell liim out of the eitv Tdx'rmi) The 

eiisl.aement ot luditois, oxeiwln lined wifli iisuiy in eonseipn lien 
ot iosse'^ h\ liostile i.iids oi tin u own ahsMice on milit.iry semer, 
led to the nvoll ol iJie Moiis Sacei (l:)3 n c ). Tlie To fehaii l.av 
(3‘2(J n (• ) lestiieted the eieilitoi’s Inm (hy \iitne of a 'iif'J't(in) to 
tlie goods ol ins ih Idor, and i n-icted that loi the fninie no deldoi 
should he put ill cli.iins, lull we lie.u <if dihtois (uhluti to then 
<*ieditois l)x Hh iiilmn.ilsiong altei— e\en in the time ol the I’linio 
AVins 

Theie were .scerj pt(hhn as well as jicirn/i. The seun e of the 
•Ills. iiKigistiates was at hist in (heliands of lieenieii , hut tin,* lowei 
olliees, as of eounms, seixaiits of the law coiiits, ot piLsous, and <d 
teiiijiles, AM'ie alh'iw.iids Idled ])y .slaxes 'J'lie e\e'’n(ion ol puhhe 
wolks also came lo he latgelv committed totliem,- as the < oiisinn - 
lion ol ifsid'i, tlie « lesnsing ol tli" seweis, ami the inain+i n ‘Ui •> ol 
tlie aqueducts llolli kinds ol function^ wcie dischaiged b\ skives, 
Hot only 111 Ibune, but in (licinialaml pioMiicial munn ip.ilities. 
Tlio sl.aci ot a piix.ite Homan weie divided between tin* fttunint 
rusfini an I Xho jKimhd mhutia. At tlie hc.id ot the A/n./Zo/ 
rustud. W.IS tlic rtl/inn, liimsi !l a .slaxe, amIIi tlie wih* win) w.I't 
giv<*n Inm at onee to aid him and to hind liiin to In*, duties 
liinlci him weie tlie seieiil gionps employed in tlie dilleicnf 
bianelie.s of tin* c\ phul.it loii .nul I lie care of the i attic and llotk-., 
as Avidl as those wlio kept oi ]»H'p.Hed tlio food, ilotlnng, ami looks 
of tlio whole .si. ill* and those wlio aUemh'd on the masli i in the 

vaiioiis iis ol nir.il .spoil.s. A .slave juison {r/qiisfnJuju) \\.\s 

|)ait of .‘•ueh an est.ddislmient, :.ml there weie skive.s wliose <dh( e it 
W.i.s lo punish tlic olleiiees of tiieir iellows. 'I'o ihr jd/nihd Vihnui 
belonged those wlio discharged tlie duties of ih'inestje attend iins, 
the, scrVK’c of the toilet, <»f the li.ith, of the t.iMe, ot tlie klleln-Ii, 
lie.sides the entci tainment ol the maslei and liis guests by darn- 
ing, singing, ami other arts Theie weie, besides, the i^lav'i s w ho 
necompamed the iiiastei and inisticss onl of doms, and wlio weie 
chosen lor tlnur la'antv and giaee as gnaids ot liomuij, Im tlieir 
strenglli as chairmen Ol ]>ortcis, or loi then n idmessaml addn .ss 
in rcmemlieiing mimes, dcliveiiug mes-sa-'is of louilesv, ami the 
like. Then* were also attached to .i git, it ImuseJiold phy-i- i.ims, 
artists, secretaries, lilnaiiaiis, eopvist.s, ]»iejiait rs ol paiehintnl, as 
well as ]>(‘tl'igogues and juvecplois ol ditleniit kinds,- le.nliis, 
grammanams, men of letteis and (".eii ]diilosoph«Ms, - all ol •.civile 
eomiition, ho.sides accountants, manageis, and agents for the 
f r.ins.aetu)ti of luisiness Actm.s, eomie and tiagic, ]».nitomimi, and 
the jierformeii* 4)f the eiiciu weie eomimmlv shms, .is weie also 
th« gladiatois. 'J’he.s.* l.ist weie chosen tioni the m/»sf wailike 
races -as the Samnites, (Jaiils, and Thraeiaiis Fdinih.r of 
gladiatois weic kept l»v ]>iivMtt! siiet nialors, wlm hind them out ; 
they were .sometimes owned hv im n of liigli i ink 

.\s to the iiumhors of .slave.s belonging to mdividual masteis, 
tlmiigh we liav'e no rlistinet geimi.il statenn*nf in the Koman 
writers, seveial .sjieeml examjdes and other imlueit indieations 
serve to .sliovv that the wealthiei men possessed A*(iy huge Jamihiv. 
This in.ay he infi'iTcd from tin* cttlumhn) ni of iJje Inuisi* of J.iv ia 
nml of other gieat lionse.s. Vet tins aimed four hiiiidrid <d his 
ow’ii slaves when he eiiteied on tiu revolt whnli w.is a pieliide t*> 
the Second Set vile War, The slave.s of fVdamu.s Seeiindiis, who, ni 


sjntc of a thieatciioJ outbreak of tbc indignant po]>u]acc, were 
imt to tlcath because they had been under their master’s roof when 
in* was 111111 dered, weie four liundred in numbei. I’liny tells ns 
that (’leeilius, a fieedmaii of the, time of Augustus, left by bis will 
as many .is 411() The rpic.stioii as to tbo total uumliPi of .slaves 
I at IlomV or in Italy is a very dillieuU one, and it is not, j»cihaj».s, 

I possible to .11 live with any degieo oi certainty at an apjiioximatft 
csiim.itc*. (libbon supposes that theie weie iii the Komaii world in 
theivigii (d Claudius at least as many slaves as free inhabitants. 

Ihit lll.iii .sTiui liglit in bL'lieving that this number, tbougb prob- 
uhly eoire« t ioi an eailier jiernul, is mucli under the truth for the 
age towhiih it IS assignetl JJe fixes the propoi fioii ot .slaves lo 
liee men as that of thiee to one lor the time between the < ompicst 
of (;iee<-c (HO nr) and the reign of Alexander Severus (2‘22-*235 
ah') '1 he ultne mimherof slaves in Italy would thus have been, 

111 the leigii ol Cl.iiuliiis, 20,S3‘2,0()0, tliat of tlie liee jaquilatioii 
being 0,t)4 4.000 

IJy I In* oiigin.il Roman law tlie inastei was elotlnal with Lawm 
abs<dnle dominion ov<*r the .slave, <’Xtendiiig to the ]»0W4*i oi life 
ami di.illi, vvlmh is not hUipi ising when we eousuler tin; nature oi 
the y/c/Z; //« yW/w/ui*. The sl.ive eould not ]a)ssess pioperty ol any 
kind, wh.it<\ei he aM|ni,eil was legally his master’s, lie w;i.s^ 
howevci, Hi piailiee ]>einiilled to enjhiy ami jiccuimilatj* i hanco 
eaiiiings oi s.iv mgs, or a sh.iii* of wh.iL he prodinx-d, umlei tbo 
name o| pn'tilnun. A imi'.tei could not eiitin into a contiaet with 
Ills .slave, noi 4oul<l he .accuse him ol thelt l»efoie tlie l.ivv ; for, if 
tlie slav<‘ took anvtlmig, ilms was not a siibtiaclioii, but only a 
displ.K eim lit, of juopcily. 'I'lie union of a m.ale ainl l(.ni.il** alavi; 
ha«i not tin* leg.il thaiaetei ol a miiiiiage , it was a lob.ibit.i- 
tioii {covfdhininnn) nniely whnh was toh*i.ited, and might bn 
teiminattsl at will, by tin* m.astei ; a slave w.is, thcH-foie, not 
ca}>alilt of the c nine of adiiltciy. Yel gein‘i.il .sentiment .seems 
to h.ivi* given a stiongei samtion to ibis soit 4)1 (oiinexioii , tlin 
nmn <d JiUshand and wile an* fieidy ii.s4*d in nhilion to .slaves on 
tin stage, ami even iii the l.iws, and in the kmgiuige of the ttuiilns. 
r<n enteiing the niihl.aiy .‘•(‘ivne oi taking on him any .state', olli( e 
a .'lav4* was punished with chatli lb* I’onld m»t in gem’iiil be 
e\annjn*d as a v\itm*ss, exeejd by toituie A niasl»‘i, vvlieii iie(nis4*d, 
44>uldollei his s!.iv<*.s foi tin* cjUi-stion,’' oi ih-mainl for the .same 
]Mnpos4> tin* sl.iV4 s ol .aiiolbei ; and, it in tlie ]att«i ca.se tln*v wen* 
inpiied Ol killed iii the ]>io(ess, tinii ow m*! was iinh mniiied. A 
sin 4* uuihl not aci use Ins mastt'i, ex(4‘pt of adultery oi incest 
(undii tin* hilfei name Iic'ing imliidid the viol.ation of .s.u’h*( 1 
tilings Ol pl-ue*.) , the eise of high ln.iSiUi w.is .iftei wards adih'd to 
these All .neuM'd sl.ni* (ouhl nol invoke the aid of tlie tilbune.s. 

'Idle pen. dins of the l.iw tid' (lime weie mole seven* on guiltv 
sl.iVMs Ih.in 4<n lie(*men ; “ma|oies iiostii,” say the legists, “in 
omm snppln 10 .sev<*iiin .seivos (jiiam Idieros juinninnl ” 'rin* 
eipit.d ](UiJishment 4»1 the linmiau was by the svvohI or tin' 
j»i<s ipiei',- t»t llie sl.iv e )»y tlie axe Ol the cross. Tin* b x Coineli.T, 
piimsliMl the minder ol a si ive 4*r a fietman alike , luil tin* Mi.ister 
who kil)4*d his own .slave w.is not alh'eted hy tins law 

ColiMiiell.i, like At riophoM, f.iv'ouis .a ceilain fi leiidlmess and Trent- 
f.imilianlv m oim’s jiiteicouise v\ilh Ins l.irm slave.s (’.ilo ate and lucnt of 
di.mk (lid same eoai.se v letu.ils us liH skaves, and even li.id tin* slaves, 
elilldieii sm kl(*d by his vmIc, tliat they nilghl imliilie a fondin-ss 
foi tin* family Ihil that iigid old 4‘eoiionii.st had a stiiet eve to 
])iolil HI all Ins dealings v\ itli them, lie allowed tin* e(mlidu‘i mum 
<d male and lemah* .slaves at the piiee of a mom y pavnnnt fiom 
then |H*4*nlium Columella legarnc'd tlic gams iioin Ihe bnllis as 
a sulheieiit motive* Itir ein'oUMgmg these* unions, ami thought th.it 
mot liei.s should he levvaiih tl foi their f(*eunditY , V.nio, to(», s<ems 
t<» have* take'll thi.s xievv. 'Jin* immense} extension of tin* ruial 
estates (ZoZ./i/mZm) made it impossihle foi imistiis to knovv tlie*n 
slave.s, ev4*n il tliey vveie elis[)o.'.e*d to take tioijl'h loi Ihe ]iuipe)se. 
Klh'etive supeiilitelidenie eve'll liy oveiseeis liee aiiie h'Ss ea* \ ; the 
use 4)1 eli.nns was intiodiieed, and lln^'O v\iie wojii not only m tin; 
lielil duiing woiking hours but at night in tlie erg.i'tiilum wlnio 
the lalioiueis slept a piactno vvlmli I’lmv lamented as a 
disgi.iee to agrieiiltuie. iJrhan .shaves had ]uobablv (dten a lilei 
as little enviable, espeeiully those who worked at tiades for 
.speeulatois, J'heii in juiVMte honst\s at Koine, .so late as tlie time 
ol Ovid, tin* jioiter w’as chained. In the finiiihd vrhmm the 
favouiitcs of the master had good ticalmeiil, and nnglit < x«i<‘iso 
.some Hillnenee, over him winch would li*ad to tlmii lece-iving 
llatterv ami gifts fiom those who sought In.s vote oi .sedii'ite'd Iii.s 
.siippoif. l)oul)th*ss theie was often ge'innne mutual alhclion; 
shive*s .some*time*s, us in noted instaiiee*s elunng tin* end w.ns, 
showc'l the noblest spiiit of devotion to their masteis 'ihose who 
weie* not inmate*.s of the lionse'lndd, hut weie employed emt.sidei of 
it as keepeis of a .slnq) or boat, ehiefs of W’oikslnqis, or elerks in a 
mercantile* hiisines.s, had the iidxantage of greater fH*cdom of 
action. The', slaves of the lant inul tlie, Itmista weic proliably in 
ino.st ca.se-s not only degiadi‘(l hut milnifipy. 'I'hc lighte'r piiiii.sh- 
iiieiits iiifln teel l)y masteis xverc < e^pimonly pcisonal (duLstisement or 
h.ini.shmi*iit from tin* teivvii house lo rural labour ; the .sevemr were 
enn»le»yment in the mdl {jdstrimiTu) or relegation to the mines or 
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^tjarrios. To the mines speculators also Sent slaves ; thev worked 
lialf-nakod, men and women, in chains, uinlcr the Irish anil ^manh-d 
i»y soliliers. Vedins Pollio, in tho time of Alienist ns, was said to 
liave thrown his slaves, <’ondonmc»l sometimes lor tuvial mistakes 
or even aeeulenls, to the lam pie} s iii his rish]ioii(l. (Aito advised 
the u^j'lieultunst to sell his old oxtii ami his old slaves, as well 
as his siek ones; and sick slaves uere exjioscd in the island ot 
j*Esi‘iilapiiis 111 the Tiber; by a dteiee of CMaiulins slaves so 
exposed, il they lecoveied, could not he leilaimed hy their 
masleis. 

Thon«;h the Roman slaves were not, like the Spartan Helots, 
kept obedient by H\.stematic lenoiiMii, their larf^c niimlieis weie a 
eoiistaiit souiee of solieitiidein the laler jieiiud of the lepnldie and 
under the early empire. The law iiikKt which tlie skives of 
IVdaniiis weie pul to death, probably lirst made under Aii^^mstiis 
ami moil* fully euaeled uiiiler Neio, is snihcieiit piool of thi». 
anvietv, whiih indeed is stioii'^lv staled hy Taeiius in In'* 
nanativc ef the facts, 'riu-ie had been many loiispn.ieii s 
amoui'st the slaves in the eoiirso ot Uuman histoiv, ami some 
loimidahle insm leetinns. AVe Jiearofa eonsjiiiae} ahoul 500 n o. 
and another in 410 r. c ; aijain just helore tlie sea-fi^hl of Duilius 
and between the battles of Tiasimeiiiis and Ganna* In 108 n i. a 
Servile wai had alnmst broken nut , in 10t> n <i. there was a using in 
Kliuiia ami in 185 u o. in Apnli.i The giowth of the latitiindia 
made till* slaves more ami more nurneious and formidable I'lee 
labour was ilisemm tenanted. Cato, Vaiio, ami (^•lumeIla all 
agiee that skive labour w'as to be jneleiied to lice except lii 
unhe.dlhy legions and foi laige ot easioiial ojieiatnms, which 
]>rohahly traiiM emh*d the eiipat it y of tlie ])eiinanent fuunha ) 
lh«'eio and Livy he.ii testimony to t lie disap]»euMm e of a free 
jihhs fioiii the eoiinl ly disti ii ts and its ie]»laeement hy ^caiigs nl 
alaves woikiiig on gieat estates The policy of thctJianhi and 
then suei**sso]s of tlie ]>opular ])aity was opposeil to this leilmtioii 
of the frc*e woiking popnlalioii, which the} sought to i ounleiaet by 
ngian.iii laws ami by eohmi/alnm on a huge scale '-]iio|i«t‘- whi<h 
could not he ill .lively ‘‘uiikmI out niHil <i\j 1 MipKin.iev was 
united with imlitaiv ]»o\v<'i in tin* bauds <»t a popul.u ihiel, ami 
whieli, even when tins eoinlilioii was s.ilislnd by tin estahli'^hment 
ot the empne, were inadi'ipiati* to nn et the « \ il. 'I’iie woisf foim ol 
j»ia*dli] shiveiy existed in Sicily, whlthei .Mommsen siipjio-^. s that 
its peeuliiiilv hiish features laid he* n hiouglit li} the (.aithagm- 
laiis Jii Snilv, ac**oulnigU, the fust le.illv seinuis seivile 
insiin*’* t'oijs lo(»k place, at «»m ** piovoK**! hy the nnseiy of tin* 
slavi-'. and fnilit,il<*d by fin* hahjts ol hiig.imlige whnh, it is 
tin* pio]ifnlois h.'nl tolciatcd ami iv<*n emouiag**! .is hght<*n- 
ing tin* * ost of suhsi-t*‘ue(* ot tin ii ^l.l^(s The Using uinh i 
I'aiinu 111 l.'t.J 11 (. w.is with M)im* tlillicully sup}u*s-***l by 
Knpiliiis r.iiiiai levolt*. in It.ily sue*‘i*e(ii d , ami linn **.1100 tin* 
settmd Sn iliaii insuii**elion umler Tiypho ami Atlnuio, whnli, 
after a s**vi'ie struggle, wa^ pul down hy .\<juilius These vven* 
i*illo\\*‘d hy the Siivile Wai 111 Italy under Spai !a< us, wlmh, 
oeeiiiiing at an otheiwis** ciilnal jM-nod, stv»ielv tt"'1***l the 
militai V n si*ur* e*, of Ronn* In the suh'-e*punt civil *oiiflnls tin* 
a.d *)t shiv’e^* W.IS sought hy holh p.itiis, <veli hy JMaiius liiijisdl, 
ami alteiwiiKls hy (\itihu<*, though he 1. 11, illy i*jc**ted then 
Si-iviees. ( 'l*)diu - aii'l M ll*) I'liipio} nl hainls ot ghnli.ilois ill fln*il 
«it\ iiots, ami till', aclioii 011 tin* ] ail ot tin* l.itl* 1 w.isappiovcd 
h\ t'lci 10. Ill tin* I’llsl ('nil Wai tln*y W<*K* to he huind tii h(»(h 
(anij*s, ami tin* iiiuuh*i*'is ol G.es.n wen* es, 01 led to fin* <’.ipil*)l 
by gl,nliat*»is, Aiitonv, tt'taviu*-, ami .'sextus iNnnp* lus **nip)«»x* d 
lliLin III tin* .Si-eoml Civil War, and it is leionitd by Augustus on 
flu* Moiiiinienlnin Aneviamiiii th it in g.iu* la* k ti» tin 11 iiiasii*is 
for puiiishinerit ahouL 110,000 shiv* s who ii.nl ahsj*fiinle«l ami Iumiic 
nuns .igaiiist *hc slate. I' inloi Tih**i lus, at the ile.ith ol Caligula, 
ami in tin* lugn ot N* 10 them weu* Ihi* aleiniig iiioMinents ol fin* 
slaves. In tin* w.iisfioin Ollio to V*sj)fisian they w**ie *mi»l<*ved, 
Us Taeiius tells ns, even hy the most s* lupuloiis genei.ds 

Of the iiiOKil influences ot slav(*ry we have alieady spukin In 
the ]»mlienlar < use of Home it <*.iiinol h** doubled that it ]aig*l\ 
foiitnhute*! to the iiujiuuties win* h *lisgia« e*l piivate lift, a.s sn*n 
in (lie ])ages()f .In venal, Mailial, ami l’**lioiiiiis It is sho* king to 
observe the lone in wlneh lloiaee, so ehai.u t**ii/ed hy geiiialilv 
uml boiihoinie, speaks of the sulfji'ction of slaves to the hiutal 
]»:issions of th».ir innsti'is (StU , i. 2, IJtl). 'I’lie hai«l<Jiing i*fleet 
of the s}slem appeals p»‘rhap.s most sliikingly in the hailamm^ 
speetiielcs of the nmpliillieatre, in which evtii women look jih.i'.iiie 
and Joined in eondeiiining tlicgl.nliatoi who *lid imt h\ his *h*speiat** 
coinage fttatisly the demands of a sanguinaiy mob. It h*d. fnithei, 
to a <*ontem]it foi industry, even .agi n*u] I um being no longei Iiehi 
ill esle.i*rn (“qinim sit pnhliee aee(*])t i et eonliunata j.im vnlgaiis 
exjstimatio, u*m iiisticain .sordiduin onus,” (kd , i , pr.ef. 20). 'J’ln* 
existence of slaveiy, degiadiiig fiee Jahoiir while eoinpeliiig with 
fieeineu for m ban eiiiploymeiit, multiplied the i*lhj ami wtuthless 

D ailatiou of Homo, who .sought only ‘‘ ]»anem et f ireenses.” Tht.se 
1 to he suppt)ilt*il by juihlie distiihulions, whieli the em]»eioi^ 
found they could not tliseontiiiin}, and hy the bouiily of ]*atroiis, I 
•nd, like the “mean whites*' of modern AiiieriLa, foiined a daiigtt- I 
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oils ehibs, ])ureliasa!)hi by selfish ambitions and I’catly to aid in civil 
tiistnibaiiee.s, 

Ilkur, in compaiiiigtlie Oieik ami Komriii systems of slaveiy, 
points with jiislKc to the giealer l.ieility ami fienneney of 
eiii.aneijiation as the great supenontv ol th** latt.'r. Mo h'omaii 
slave, he savs, n****ih*d to (l**spjii of Itieomiiig both a fiemnaii 
:iml a * iti/**ii.” M.anumissi.)n was *.1 two kinds— ^ms*/rr or regului, 
and wniiis jnstn Of mamnntssio jusia th**r*‘ weie 1*>iii inodes 
(1) hy adtiption, raiely le^mt.d to. (2) hy l***,t.im**n1, alieady 
lt«*ogiii/ed 111 the Tvv.'lve Tiihl.'s ; pi) by tni'tus, w]il*‘h was of 
cx**eplional use, and did m.1 exi^t lat.'i tlein th** time ol \ espasian ; 
and |4) hy -imdirfu, \v 1 m** 1 i was the nsmil hum. In ilu* last 
imthod tin* mast**! tiiun**! tin* slave muiid, with tlie wcuiis “ liher 
esto,” in tin* pi**s**ine of the jir.i-toi, that olli. **1* 01 In', lietor at tho 
same time sti iking the slave with his iml. Tin* vnnus- 

jUbUt was elh*et*il by a siilh* n-ut maiiil**sl.atnui ot the will of tho 
imister. as h> l**ttei, hy woi.U, hy putting the )ulfVs(oi cap of 
hheit}) on tin* slave, 01 hy any otlnr tuimality which bail hy 
muge heeome sigiiilieaiit ol the ml* ntnui lo lih**iiiU, 01 h} .such all 
act as making tin* slave tin* gn.iidi.in *)t his ilnhlien. This extiii- 
l*‘g.il .Soil of inaniinn*-si*>n was iin **iiiplel<* ami pieeaiious; even 
after the J'X .Inli.i M<»ihana (10 a n ), wlueli assimilateil the 
position of thos<* s*» hheiated to tliat ot the T.nlin e*)lonists, iiinl**!* 
the mime of Latiiii juiimms, fin* p**isfU) u*in:mn*d in the eve of the 
law a slave till liisile.ith nml lonld in*t *lispose of his ]n*enliuni. 

A freedman, nnh’ss In* b*‘**ann* sinh hy o]i*i;itnui ol law, le- 
m.iineil client ol Ins mastei, and I'oth wen* hoiiiul hy the inutu.il 
ohligiilioiis aiising out of tli.it lelatnui Th*.*..* ohlig.itmns * xisl***l 
also in tin* * as** * it liieiiiii**n of tin* sl.it e, of uti*‘s, ttinph’s, uml 
***>1 poiatioiis. Tin* li**i“ilnian t*i*)k ios foiin* r mast<*i'.s name, In* 
owed him <h feM*m*<* (ohsiyunim) ami .ml {uf/muni), ami neglect of 
these obligations w.is juiiiisheil, in *\tii*nu (a*^**s i'\**n with loss of 
liheitv. Ctiiulitnnis might h**.innex*‘d h\ tin* mast*’i to tlie gilt of 
fiettloin, n.s of e*intimnd lesuleiie** with Iniu, 01 *4 g*'neial ser\n« 
or some p.utienlrii *lnty to he p**ifoini(*d, 01 *4 a money payment 
t*i he nunle. l>ut tin* pr.et*)i HuliliU'., about th** ln'giiniiug *>f 
tin* 1st cditmv n 1* , hunt***! the **.\(**smvi iiupositiou *>1 muIi 
eoinlilions, ami his lestin tioiis wen* * ,111 led finllni !»> the l.itii* 
jiiiisis ami the iinpt*iuil i*onstitulions F*iiling nutui.il In-iis of 
an iiil**stale li<‘<*din.m, tin* mastii, now ]iatn>n, su* fuded to liis 
juopiit} at his <l<*uth ; uml In* e*)ul*l dispovi h} of 01, 1^ hnlf 
liLs poss(‘ssions, the ]>alion leiiivnig tin olli**i li.il) J'’n'i*ilnn'n 
and tln*ir soii.s w* le sul)|e*'t to * n il *lis,ihilitn s , tin* thinl g**iieia- 
tnui bee line nifjnn/u (lull <iti/**ns' Thus, h\ ,i ]Uo*ess ol nuistaiit 
infiltiatioii, t he slav e eh'inent t* mi* *l loimigi II*'* If lu the g* in*i.il 
j»oj ul.ii* I mmI}' , and Stijuo i-Kiuilianus * ouM lepi} to tin* minmuia 
*)t a pl(*heian *iow*l, “ T.K'eant ijuiluis It iii.i novij<*a * st , non 
( fill u lis lit .solut*»s 'V<*ie.ii qiios allig.itos aii*lu\z” (\al Id.ix , M. 
‘A *3). 

It was often a pieuniai . a'haiit.ig** t*) the maslei t*» lilm.it* Ids 
sl.ive , In* ol>t.iin«*<’ a ]*n\ nienl whn li i nuhl* *1 Inm !*> hn> a snhstitnte, 
uiid at tin* saiin* I inn* gaiin*d a i lieiit. Tins *>f i*outs** ju* supjn»s<'s tin* 
K < ogintioii <d tin* 1 iglit of tin* sl.tv *• to Ins ]>(*• uliiini , .nid tin* ‘■aniti 
Is niif»ln*d 111 Cie**n*A statenn'iit lli.it a *liiiij<iit sl.iv**iouhl 111 six 
\*iis ]un*h<*se his Inedoni Augustus s* I liiin.selt .igaim.t the 
umliie multipln atnui *»f niamnnis*^nuis, ]uo!).i 1 m> *on'od*niig tlie 
lapid .sue* <**sioii ot new * it i/*’iis a * out* ** ol *-<1. lal iiistalulit \ , uml 
i**( omnn*iidi*d a snml.n juilicy to his su* * * ssoi 'I'ln* I* x Alia 
.'s**iitii (.ihoui 8 \ i» ' f*uha*l* iii.Liiuun .sum, ex.»])( m .-tinlly 
lnnile-1 *.isis hy niistiis uudi 1 a**.iis *>1 agi* oi *i| shuts uinl*'r 
80 ; ami the h \ I’Uiia t'.iiiiiii.i (about 7 A n ) li\**l tin* piop*ut)on 
of a ni.ni's .‘hues wlinh In* * ould lihei.if** hy 1 **^ 1 . 110 ** 111 , uml 
f(uh,idi* moK* til. Ill .1 liumlii'il hi mg so * nti.nx In ->ed whatcvei 
might 1-** tin* nunilu I *4 Hie frnmli.i I mid tin* eii pin* th* 
li«****lnn*ii lose ste.iddv 111 inlluf'me; tin*} iMiame a*]mi.ssi))le to 
tin* 1 . ink of e*juites , *111*1 1<» tin* seii.it** , tliey oi*t.nmd ))T**vmi)il 
g*)v* iinin*nts, and w*ii* ajtjioiiit***! to *dlo*is m tin* mij»**n.il 
household wlin*h viitu.illv ]»l.nid limn at tin* In id «>f adiiniiis 
liativ e dep.iitmeiils J’.ilhis ami Manissiis .in* l,iim]j.*i t^|.^^ *4 
tin* unwoiliiy nnmlieis of this class, .iml time w*i«* iloiihthss 
many outsnle <4 ollnial life wln» *\lnhit»’4 th* **H**iit.iti*)u 
ami iiis<4eme *>f the ]»ai\**ini, hut tlm** w*i* <4lieis win) 
wen* liighly *l*s*'ivmg of e'.tei'in KiKdiin'ii Cif luiinhi* i laiik 
liJli-**! tin* miin)i ofln***.s in the ailiininslruliv** seivn** iii tin* *ily 
e*4nuts, ami in tin* UiMiy, ami we sh.dl fiml that ll*\ .:.***:*4 
l.ng,. 1} into the tia*l*s uiol ]Uokssi<ms wlnn In** lal»*un lug.ni 
touvive. Tliev aj)[i**aie*l als*> in liteiatuie , we lieai <4 sevd.'il 
Instoiii al ami inogiapln* .tl iin*moiis hv In etiiiieii umlei tin* i< juihlie 
ami tin* eailv **mpiie, m.iir, *4 tin 111 w<'i<* ]u of**ss«u s ot giMiuiii.ir 
ami the kimlnd .srl.s, ,is 'J'lio, tin* amanu* nsis ol Cieeio, rnnl 
Ilvgiims, tin* liliaiiaiiof .Aiigmliis. .iinl mniici of a Ingliei *u 4 *r 
aie those of Jayiiis Andnun* us, < .**(ilius, {staCJis, 'len*m*<*, I'uhims 
Syiiis, Plisi**lni.s, and I'.ju* ktiis. 

In the 2d eeiitniy *4’ the Cliii.s1ian er.i w** fii 1 a T.iinketl elninge 
w'lth Jesp<*(.t 1*J the institution of s]av*i\, hotli m the r**gion of 
thought and in tliat <4* l.iw. Aliemly tin* juim ijdes <4’ leusoii amt 
liuiiiaiiity hud been apj*li**d to tin* suhjc* t by Seiioia who, wliut* 
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ever wo tmy think of him a-s a tnaii, tiosorvos oiir Loatiiuiln for the 
just and lihoivil srntiinuiits lie ox pressed ivspoclinj' tlio slaves, \v)io, 
)n« says, sliould he troalcd ns “liiiinhU* fiiciids,” and espeoially for 
]»is ejjor^joth* reprobation of gladiatorial roinhats and oi the 
brutality of tin* publio >vlio enjoyed those sangumaiv sliows. Hut 
It was lit <]»• *Jl century, as we have said, tint* “the vietory 
o| niiiial ide.'Ls" in this, us in otlier ih’pai tinenls of life heeanie 
“ch•^nl\'e . . . ])io Clnysostoin, th« advisei of Tiajan, is the 
fust (Ireek wiiterwho lias proiiouneed the piin''i|ile ol slaveiy to 
bo eontiaiy to the law ol iiatiue" (Maik I’atlisoa}. And a 
jt.ii.illel elt.inge is louinl in the piaelieal jiolny of tlie s*ate The 
military voeatiou oi Ronn* was now lelt to ha\e iea<*]ieil its 
nonnal limits ; and the emj)err>is, nmler^t.inding that, in flu* 
tut me, industiial a<*tivity must j»revail, prtp.ued the aliolitioii of 
^.laveTy us far ns w.is then ])0^sil»le, by hoiioiiriiiL,^ the freedmeii, 
by jnoteetiii!:' the slive against liis master, ami Ity taeilitating 
in iiiunussioiis. Tlie juiists who, in the uhseii<*e of a ie(ogtn/ed 
hpinlual pttw'er, provisionally diseli.iigetl in their own wav tlio 
olliee of systemati/ing pimtieal moi ils, modilied, by means of llie 
usetul fieiion ol the jus natvmlc., the piesunifitioiis of law and the 
interpietatioii of doiilitfiil iiisl i iinn nts. (“(Juod ad jui natniale 
iittinet, omnes homines u*i[iial<s sunt ” — Uljiean “Sti\ itns esf 
eonstitutio jui IS gentium, (jun <|Uis domiiiio u!u ooduitia nafiiiam 
Rnl))ieit ur ” -Floienlinus ) M’he gtiteial leiiileii'} h«»th of the 
impi’iiai nmsMtutions and t»f tin* maMiiis oftb*' legists is in fa\our 
ol lihfitv. (“Nee l^Mlotum est «|mid iiiiilt.i eonlra jin n i igoieiii ]>io 
lih'M fate Sint emisl it ula Elpian ) The ju.u f .f*o . of e\]»osuie and 
sale of eliiMien, and ol giving them in jiledgi? for debt, aie for- 
bidden All efln t of iMocietian foibade a iie<‘ man ti> sill himself. 
JMailstealeis oi kidnappeM (pht'jhun) Weie ji.iiiisheil with death. 
The insohent debtor was wiihdrawM horn the 3 olve of Ins eiedilor. 
AVJiile the slave ti.ule was peiniilti‘d, llie ‘itioeious mutilation of 
boys and young men, tooojjiMi praeliied, was ]Mini-bed w itli e\ile 
ttM'l»V(n witli <l(Mifi 111 fedliilntoiy a* tions (foi the annulment 
of silesl, if a slave \\(‘U' returned to tlie sellei, so must also he 
his piienl-., hiotheis, .iinl jii’/'siui.r ron/uhn luo iiOfjuut /a’. In Iho 
intei jin lation <d te.,lam<Mits it was to b“ iissnmed that niemheis 
of the same faiiulv weie md to he sejiaiated hy tlie division of llie 
siieee ,sif)n 'J’he law also fa\ oiiied in s|>eeial ease's the Heeinity of 
the pediliuin, thou di lit ge'in i il piimiple it .still lemailied tin* 
l»ropeitv ol tli(‘ muster. The stilo gianted to public slaves the 
light ol hi'jUeallung half then ])os.st*s’.ions ; ami pnvate ])eisons 
sometimes pel nut ImI .similar (lispiHit ions ( veil to a gieatti t vli'iit, 
llioiigli only within the tamilia. Ibuli i*in toeds fnmi masteis the 
jtowei of llie and deith uiid abolishe«l llie sulUe-i iam*an jui.oiis. 
Anl'Uiinus Ihus jaiiiislnd him who kilh*»l Ills own slave ,is it he 
Irid killed nnotln'Ts. Aln'.nlv in tin' tune of Neiothe magi <tis 
iiail been onleieil to ri'ceiv 0 1 lie .sl.iv e’s < ompl ijii I of ill-t leaimeiit ; 
an 1 tin; le\ retionii. bi'luiigmg the same ol ail etiliel peiiod, 
foihnlo iM.isti'i 1 to liami o\ei their .slaves to eombils with wilej 
be.ist.s Anloni’ius dineled ftiat .'lave's tnMied wilh e\<*fs>.ive 
<tmltv, who li.i I I do II leliigi at uu.iltiroi impeiial image, should 
he Sold, and llin piovision wa-4 ivlended to eases in whieh tin* 
master had enipl< yed a slave in a vv iv <legi Mlim' to hini (»i liemsUh 
Ins I'haiai tel M Aineliiis g.ive it) niisteis an ai li<»n against 
tin ir .si ivi s for iinv » .inse of et)mpl iiiit, llins biinging tlieii jel Hion 
mole diiet'dy nndei tho .sin v i illanei* of law ami pnbli<* ojuiinm 
A skive's oath i ouM still mit ho taken in a eoint of law ; he was 
infemtgated hy tlie “ line ,tion but tin- enipnom ami jun.sts 
Inmfed in vaiious w lys tlie apjdication ol t<iitnie. athling.' bow- 
evei, us we haveinenlnmeil, to the ease.sin wliiehil eei.hl ]*ievioi,slv 
he a])pe.ili'<H') that of the eiime of j/n/p Foi etiiam alh'g<*d 

otltmees of the mastei the .sl.ive etmhl hung an .n tion, being lepie- 
senteil Tortile pin pose hy uiwr fsr}inf. Kinaneipal loii w is f.ieih fated , 
Rome ol the old loimalilieM w( le dispensed with , ohst.n les to it weic 
removetl, and legal dilln ullies solv’ed in um li a way as to f'nrtln r it 
Tlie j»o\ver of imposing edinlitioiis on tcsfanieniai y inanumis.sii)ns 
was lesliietetl. and the.se eomlilioms inteipieted in tlie .sense most 
faV'oiir.ilile to freedtiTu. The emjieiol eouhl toiilei bheitv hv pu- 
senting a gidd ling to a slave with the lon.sent of lie* m istei, 'iml 
the legal ]i’o eS‘! called jr.sftfufio uatahnm made him a full eiti/en 
It W'lsdeeidel tlnit liberty eoiild nut ho foifeiled ivdi by a pie* 
sen [d sol) of sixty years’ duration. 

Tlie jLsc ol tJliiistianily in I be Uomiu wmld .-till finllier 
iwijnov'ed llie eondition of the slave. Tie .sentiment^ iJ I’liati’d 
were not onlv f.ivourable to the liumane tnalmcnl of the i l.i.s.s in 
the pieseiit, lmtw«*ni the genus out of wliidi its entue hheiation 
Was deslim-d, at a later jieiiod, in p.nt 1o uiise It i.s homelimes 
liineasonablv ohjeeti'd to the. (’hiLslian ehuieh tliat it did not 
ileiioniieo shivery a.s a social eiinio and insist on its immediate 
abolition, that on the eontrarv it reeognncil the, imsfitution, 
ceelesiastieal per.«on.s and Ror*i<>tiea themselves being owners of 
Blaves AVe luivo seen that slaveiy wm.s a fundamental element of 
the ohl Roman eonsf itution, not only ineoijiorated with the laws, 
lint necessarily aii.siiig out of, and es.seiilial to, the niilifarv 
iiiission of the stale. AVhen tlui woik of eomjiiest had been 
BulUcicutly achieved, it could not bo cxj^icclcd that a radieal 


alteration should be suddenly wrought either in tlic social feystcftl 
w'hich was in harmony with it, or even in the general ideas whieh 
had grown up under its influence. The latter would, indeed, be 
giadmilly nlfeeted ; and aecoidiiigly wo have observed a cliango 
in the poliey of the law, indio.ating aeliaiigo in lentiinent with 
lesjteet to the .sl.ivi; elass, which doe.s not appear to liavo been at 
all line to (.'lirisl lan teaejiing, hut to liave aiiseii from the. fejion- 
taneous irilhienee of eneiirnstaiices co-operating with tho sofk"M*d 
manners w lii< h weie iii.spued hy a paeilie regime. Hut the institu- 
tion itself could not he at om*o seiiousl}' disliiihed ; it was too 
deeply looted and too closely hound up with the wliolc existing 
outer of things If it couhl have been immedintely aholislied, Iho 
lesults must liave hi'cn di.sastious, most of all to the slave jiojmhi- 
lioii itself. Iiolbre tliiit eml I’ouhl he ueei)m]dmhed, an es.seiitially 
new social situ.it ion must come into existence; society must bo 
oigani/ed for delLuee as it liad ])revioiis]y been for eoiiquest ; 
and this tiansfoimatioii could not be wionghtin a day. Hut in 
the. nieiintime much might he, done towaids fill flier imtig.sting the 
evils of .'*Iaveiy, espeeiully l>y impie.ssiiig on master and skive their 
lelativo duties and eo'ili<dliiig their behaviom towaids one another 
hy the exercise of un imlependeiit nioial aiithoiity. This wa.s tlio 
woik open to the Chiistiun priesthood, and it e.uinot he denied 
th.if it wins well disehuiged. AVhilst the fallieis agiee witli the 
Sioies of the 2d eeiitiii y in icjur .renting sl.iveiy us an indiflcH'iit 
eiK iiiiistam e in the eve of leligion uml morulitv, tlie contemj«t for 
the class which tlu* ShUt'.s loo often exlnhited is in llieni leplueed 
hy a geiuime s>iii])!ilhv Tln*y jnotested agiiiiist the niultijilic.'i- 
tion of .slavi-s fiom motives ol vanity )n the hoiises> of the gnat, 
ugiiiiist the gladi.ittui.al eoiiibats (iiltim.itel} aholislied hy the iiohlo 
self dev'ofiou of a monk), and against the eimsigiiment of .slaves to 
the theatiK al profession, whieh was often a .school of eoiiiiptinii. 

I’he ehuieli also eiieouiaged the cinam ijiatioii of individual slaves 
and tlie redem[»lHm of euplives. Ainl its inllneiii'e is to I c seen in 
the legislation of llie f’hiistian tinperor.s, whidi .softened some of 
tlichaishest featmes that still inaiked the institution. Ihere is 
not, iiidtM'd, a nnifoim mlvaiiee in this Icgislaiion ; theie is even 
letrogression in some pailieulois under Constantine, us in his 
leiiewed peimisdoii to fatheis to sell their ehildieii and to the 
finder oi an evj»osed child to make it liis slave emictimiif.s which 
it IS sonn'times sought to exeuse liy tin* piev.iihng pov»*ity of hus 
jieiiod Hut a stnmger iiilluein*e of Clii isliaint v n|>pe.n.s ui 
Theodosius, and tlii.s inillieiiee is at the highest in the hgid.ition 
of Justinian Its svstematic elloit is, in his own words, “juo 
liheit.ite, tjuim et fo»'i*io ('t tiieii Uuni.iiiis legibus et ])Va‘eipuo 
iiostio numini ]ieeuliaii* e.st ” Haw still jcfimod in geneial to 
leeogni/e the main.«g(‘s of .slaves , but Juslim.m gave them a leg.d 
v.due, after eTii.iiieipalion m establisliing rights of suci cssioii 
Hiiions betwteii slaves and fiec women, oi between a fieiunan and 
the female si tv’e of nnotber, eoiitinu(*(l to bi* foibid<leiJ, and wtio 
long ])ninslie«l m eeit.mi eiieiinist.ince.s willi atrocious seventy. 

As witness, tin* skive w.is .still snbjei t to the question ; a.s eiimiii il, 

In* w.is punishetl with gieater iigoiii than the fii-imaii It lie 
m I use(i Im nsistei of a c’liine, unless tin* (haige ^^as of tnasoii, 
he w.H Imnit Hut lie eouhl mamt.sin a leg-rl daini to liis own 
lili'itv, not now iin-ielv thioiigh an iuLsntur, hut in jiersoii A 
f••nMle .skive W.IS .still lield nu'ap.ihh* of llie oth nee. of adult eiv’ ; 
but Jiistnii.in visited with death alike flie lape ol a .slave oi lieed- 
woman ami th.it of a lire imiiden. Alieaily the iiinstei who killed 
liii sla\e hid been puni.shi'd .'is foi homii ide, except in tin* case 
of his uniiiti mled ilealh uinh i eoiieetion : C(«n.staiitiin* tieated as 
homieide a numhei of spi*eially-< nnmciated arts of eiuell v. Evi-n 
nndei d lieo4h).*^ins the Combats of tlie ampbitlieatie wen* jiennitlcd, 
if not ♦•in*ouTage<], bv flic state antliorities ; these spoils weio still 
expected tioin (he i .iiidiilates for ])iiblie honours. Combats of men 
with be.i.sts wcie longest eontniiiMl; tliey had not ceased ev4*ii in 
tin* call 3 years of tin* n*ign ol Justinian. A new juoeess of riiami- 
mnsnin w.is now esf ihlished, to he jieifoimoil in the ehiirches 
Ihioiiirh the iiiteiv enlion of the ministei.s of leligion; ami it wa.s 
itroMded that eleiies eouhl at any time hy iiicie e\pn*ssioii cjf will 
liberate tin ir .slaves. Skives who were admitted to liuly tudei-s, or 
who ent^'ied a iimnasb'i \% heeanm fieenien, under <*<rtain lestiie- 
tions fi .lined i«> ])i event fraud or injustice. Justinian aholislied 
the pei.sonal rornlitions whieh tho icgi.slatum of Augiistna Iiad 
lecjnin-d to he .sati.sfied hv the master wlio emaneip.ited and Iho 
.skive who was manumitted, and removed the limitation of iiumher. 

Til" liheiatfcl slave, whatever flie process by whieh lie had obtained 
liis fieodom, beeanio. at once a full citizen, bis forinoi master, liovv- 
cver, letaimiig tlio light of jiatronago. ibo abolition of wliicli 
would piokibly b.ivc ihscouiaged emancipation. 

The hlavory of tho working classes, justly described by Transi- 
llnine as the most important difference between the tion to 
social life (>f antiquity and that of modern times, was not 
directly changed into the system of personal freedom. 

There wa.s an intermediate ^go which hast not always 
been sufficiently discriminated from slavery, though the 
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confusion of the two leads to endless misconceptions. Wc might supply a substitute on condition of resigning to him 
mean the n^gime of serfdom. Tn studying tho origin of their lands, but this power ivas lardy used ; they cominonlj 
this transitional state of things, four iirincipal considerations remained in their posts ; tlidr faindies, loo, were bound to 
have to bckeiit in view, (1) As (libbon observes, the sub- remain ; they were attmihed to llie collegia'or other bodies 
stantial completion of tlie Homan system of conquest and to which they belonged. The soldier, procured for the 
incorporation reduced the supply of slaves by restricting army by conscription, sf'rved as long as his age fitted him 
tlio dealings in them to such trade as look jdace Asithiu for liis duties, ami liis sons were bound to similar service, 
tlie now fixed limits of the empire. Jt is true that, when The same sort of eoinpiilsion appeals to liave been extreised 
the barbarian invasions began in tlie 3d century, many upon those belonging to, jil least, such fieci industrial 
ca[»tivcs wore made, wlio, when not enrolled in the army, corporations as were recognized and ieguliil<*d by tlie state, 
w’ere cmplo^^cd in agriculture or domestic service; but the Every one w’as treated, in fact, as a senai.t of tho state, 
regular importation W'a« greatly and increasingly diiiiin and w’as bound to fiiinish lal»onr or momy, or both; and 
ished, and the Homans wore obliged to have recourse to tho natuie of liis labour wa.s iteimanently iixed for liim ; 
*'tho milder but more tedious method of jiropagatiou.” he was, in the language of the hnv, “eomlitu.nis hujUeis 
The effeet of this was to improve the condition of the iinditus.” This general system, by (limini.>hing the fiee* 
slave by rendering liis existence an object of greater mans mastery over Inmself ami hi i powei t«) deU‘.i*mine 
value to liis master. Jt tended, indeed, directly to the his occupation, reduced the in! m val lx lu ecu liim and tlie 
transformation of slavery into serhlom ]jy making it the. slave; and the latter ui tlie <aie hand, the fne domestic 
interest of eaeh family to [U’eserve imlelinitely its own servant and workshop labourer on the other, both iiassed 
hen^ditary slaves, who eonld not be rcjilaced exc(‘j»t with insensibly into tlie eominon condition of seifdoni. (4) The 
diiJiculty and at gieat oxjieiHe. The abolition of the coiTcs[ionding cliange, in the case of the riiial slaves, took 
external slave trade tended, in fact, to put an end to ]»laro through tlieir being imaged in tlu' older of volom, 
internal sales, and the slaves became attached to tlic The Homan coloiius was originally a fiec peison ulio took 
households or lands of their masters. (*J) The diminished hind on lease, contracting to pay to the jiropnetor either 
supidy of slaves fiirtlna' acted in the direction of the a fixed sum annually or (whin a n,hnnis pnHiarnis) a 
lehabilitation of free labour. A goiiLral movement of this ci‘rtain proportion of the produce of thefaim. Under the 
kind is noticeable from tlie 2d cemtury onwards. Freomen emperorsof t]ie4tlicentuj > the name designated a ciillivator, 
lud always been to some extent employed in the public who, though pci.sonully fiee, was attached to the seal, ami 
seivice -(o) as suboidinate assistants to the magl^trates transmitted his cemdition to liis: de^cemlants ; ami this 
and priests ; the jdaces of scribes, viatoi os, ci i«Ts could be became tho regular status of the gieat imis.s of Homan 
fllkid only by citizens, the ai»paritors attached to the cultivatois. In sanctioning this pei.sonal and liereilitaiy 
new imperial administration weie als.-> fico plc\A*ians, with fixity, tho hnv loobably only lecognizid a st<itc of tlnng'^ 
shivTs in tho lower ranks ; but these aji[iarit<’ishij»s wcie whiih hail [ucviously existcsl, having beui .••pontaneoiisly 
usually held by freudmen. So also (A) [Uiblie wxaks weio biought aUmt by the cncnmstiuiccs ol society, ami 
in the 2d century divided aimmgNt corporations of fiee especially by tlie needs of agricull me. The class of c c»loni 
]4i*beians, with })nhllc slaves umhu* them. In piivate appeals to liavc been tomposed partly (»f tenants by eon- 
service the superior ]»osts W’erc often filled by frcedinen ; tract who had incurred Jaige ai rears of lent and weie 
tho liigher arts— as medicine, grammar, j»aiiiting- were detained on the estates as dibtois {ubtmdi), jwirtly of 
jnitly ill the liands of freedinen and cmmi of tfi(/eniti ; the foieign caiptiveft immigrants who weie, settled in this 
mole suceessful a( tors and glad iatois w'cre often freislmcn. condition on the laud, ami partly of small ]*rnpiietori 
In the factories or workshops kept by wealthy j>ersons ami other ]K>or men wlio voluutaiily ndoptul the s-tatus 
slave lalionr was maiuly em[»loyed ; but fiee artisans as an impiovement in then position. 4 hey paid a tivcil 
sometimes offmed their SCI vice, s to thej^e establishments or pro[)ortioti of the, pioduco r/y/fo /o) to the ouiiei of 

formed a^.'.oei itions to coni] »e,le With them. AVe have seen the estate, and gave a deteiminale amount (,f lal our 
that flee person.s had all along been to some exU-nt (opa.t) on tlie I'Oition of the domain wliicli he kej>t in 
eiiiployeil iii the cultivation of hind as hired luboiiiers, lii.s own hands ilumniu 'J'he law foi a hug 

ami, as wi' shall presently find, also us tenants on the time look no notice of these lu-lomaiy t* nuies, ami dal 
great estates 1 lovr all thii opeiuled wc f^hall luidei stand not systematically coiistitiile them until the 4lh icntuiy. 
when wc c\ainin(‘ the reiiuukabJe organization of the state It was indeed tho iiMjunenn nt.s of the fisc us and the 
iiitioduccd by Diocletian and his succos-sois. (3) This consci iptioii w hie h impelled the imjxind (lovoiiirmnl to 
organizaticni ostablihhcd in the Itomaii wtahl a ])ersonal 1 regulate the sv sti in. 3 In eoloiii wc p' insci dx d ('o/v / /y^/) 
and lieieditary fixity of luofessions and situations wdiicli cm tin* leid.deis ot tho ccsisiis as J>ti.>ing taxes tin; slate, 
wxas not very lar removed from the caste system of the for wliicli the jiropiiclor was u'spnnsi)>h*, iciinbiiising 
Isast. The ]»urpose of this VYa,s djubtlc.ss to ro.sist by a liiinstdf ba ihe amonnl in a cimslitntion ol Constantine 
strong internd con.solidaticm the shock of tlic invasiouN to (.’bi2 a i>.) we (ind the colonus ie<‘ogni/(d as pc’Mnanont]\ 
sec lire imblij order, tcv enforce iiulu^ti ions liabils, and to atlachc-d to the land. II he iiliandoncd his hol'iing he was 
guarantee the finam-ial icsourees of the state. Fersonal | biought b-n k and jmni.-hed . and anv cnic' who received 

independence was largely sactiliccd, but those .‘till inoio, him hml not oul^ to u\. lore him hut to ]»a} u p'-ualt}. 

important cuds were in a great measure attained. Tin* alb lie im>uKI not inairy out of the* dtmisin , il lie tooK for 
l)ervading nature? of this discij>lino wdl be umlcistood wife* a colona of anotheT }iropin‘t'>r, she was lesO'nd to 
frc'un tho following particulais. ^feiriber.-s of the admin- her original hx-aiity, ami tho ofU[njiig of the* union were* 
istrative service were ab.solntely bound to their employ divided be'twci'ii the (‘stales, 'rho childun e»f a colunus 
monts ; they could not choose their wives or marry the*ir were fixed in tin* .same slaais, ami eeiuld m^t ejuit the 
daughters out of the collegia to which they respectively propc'rly l«* vvliieh they bclonpeiu' Tln'y and then do 
belonged, and they tran.smitted their obligation.s to their scc^nclants were retained, in tlic* woids ot a law of 
children. If they abandoned tbeir posts, they were Theodosius, “ cjivodaiu letc t uitatis juic*,” and by no procc'ss 
sought for everywhere and forced to return. Tn muni- could be icdu ved fiom tluir cdiligations. Hy a law of 

cipalities, even tlie curialcs, or members of the lo|;al Aimstasms, at the (‘iid of the r>tli centiiiy, a colonus who 

senate.^, were bound to thtir placc.s and their functions; liad vcduntarily come into an (“-tatc was by a termre of 
tbere were other members of the municipal service who thirty years for ever attached to iL. The master (cfe7/ii/iw«) 
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could inflict on Ids colon 1 “ inoacralc chastisement,” and 
could chain them if they attempted to escape, hut they 
liad a legal remedy against lum for unjust demands 
or injury to them or tlu irs. In no case csnild the rent 
or the labour dues be increased. Tlie c(»l(>niis could 
posscs.s property of his own, but could not alienate it 
without the consiait of the inastiT. Tims, whilst tlie 
members of the class were personally free, their condition 
liad some incidimts of a semi servile cIil 'acter. They 
arc actually designated by Theodosius, tin ugh tlie lax 
language of the codes must not be taken too litcudly, 
“s(‘rvi terrie cui niiti sunt.” And S.ihian treats the 
jiroposition “coloni divitum fund” as e<piivalent to 
“ vertuutur in servos.” This is indeed an exaggei.dion , 
a deduction must always be made from llic. plir.iscs of the 
medueval .leremiah ; tlie colonatus uas not an oppies.d\o 
system ; it atloiued, on the contrar 3 , real sccinity again.'-" 
unreasonable dcmamls and wanton diNtuibancc, and it 
was a great advance on tin* .system (*f culti\ .'ith)ii by tlie 
fiiniiUtt rusfint. Jiid. tin* point wliicli jt js im[»ortant for 
our prc'sent pur]>ose to ol»ser\e is, tliat tlicie uas a ccitain 
ai)])roximatioii bet w(‘('u llic condilif)n of tlie colouns and 
the slaso which temhsl towaids the fudouof both ilia 
single cla.ss. M’o make this plain, \\l mud go a little 
further into detail. 

besides the colnui thcic were on a gicat (‘state- -and 
those of the Ith ccntuiy wiut' on a sp“i‘iall\ large scale- - 
a numl)er of ju.cdial slaves, who woiKe«l (‘olhctively under 
ovei .ccM on the pait (>1 the piopcil) which tlie owner 
himself cnlti\al(‘d. but it we; a commnii ]»racticc tt 
settle ci‘itain of tlie .slaves (.ind jtossihly also of th(‘ ficed- 
nii'ii) on other portion.s of tlie c.d dc, giving tlnun small 
farms on coiuldions similar to tlmsc io which tin*, (‘idoni 
Aven’ suhjei t, Tlic'-c shivcs aic, in tact, (le.sciibcd by 
ripian as ffudst mlnm 'fhey h.id lluir own lioiischolds 
and wen‘ lien *0 dist inguished as ruso//. In law' these 
slaves v. iMc at hi.d ahs<»Iutely at the di.sposal of their 
nil ste .s , thc3 li.id no property lu the stiict siuise (»f the 
Avoid, and couM he sold to sinotlu'r jaopiictoi and 
Si'jKii.dcil fioni thui t.iinilics. bid tlu' j.indlord's j:itcie‘'t 
and tlie genci.al tone oi let ling alike inodifasl praaice 
even before the intcrvi'idioii ot h'gislation , thc^ wen 
habitually continued in tlu ii liohliiu/.s, and caim- to 
possess in f.ifta jicrpctual an I licrclitaiv enpj^meiit ol 
them. b\ a law of Valciiliiiiaii I (‘>77) the sah* of 
tlu*sc slave, ua. lideidM’t(‘ii uiihs^ the laud th'’\ O'Mljiied 
Avert* at the .*‘ame time sold 'riu* legal distnu tn.n la tween 
the eolnni and the skive ti'uants coidiiiuetl to exist alter 
tlie invasion, s , but the ])rartie.d ddlerenee was grt.dly 
atteim.ited 'flic colouns oll(*u oeeupie<l a seivij3 maU'.iis, 
and the slue a in iiisiis oiigin.illy appu)pi:ated t) a 
cohmus. 1 ids'iinarringes ol the two elas t*s beeamo 
frenU'Md Alieadv at the end ()f the 7th etidnry d doe.s 
not apju'.ir that the di.dinetion belvvt'eii tlu'in lia»l any 
substantial existence, 'flie servile tenures were, no less 
than tlie olheis, stable and heietldaiy , ami tin* thaiges to 
bo borne by the loimer were m»t iieees,arily the lieaviei. 

Wliilst giving'; llieir due vvi'igld t(^ tlie social and 
eeoimmie eireum.stanees vv hieh t« tided thus to merge tlic 
fiee labourer and eolouus outlie oiu* Imml and the slave 
on tlie other in a eomnion d.iss of sells, we must never 
leave out of aecoiiiit the diieetly' inoial agemu*-; whiih 
Avorked tovvanks the same result 1)\ moddving slavi-iA. 
Nor ougld Avc to lane in aIow only the iid!m*mi‘ of 
(’liristian doetriue and priMT[>t eonsiileied in tl)'*nis<*ives , 
AV(* must rog.ird them as eoiistaiitly ap{»lied in daily life by 
an indepeiideid sjuritual older, vvhieli w'as je\cri‘d alike 
by the two classes Avhose rehtiou.s it assisted in regulating, 
and whose general attitude towards slavery is .suflieieidly 
sLowii by the celebrated declaration of Gregory thc(jircat. 


A review of what nas been said Avill make it plain that 
the Northern inA’asions had little to doAAuth the transition 
from slavery to serfdom. Only two modes liaA’o been 
snggi*st(*d in Avhich they may possibly have accelerated 
tin* change. Tt is not likely that the ncAvly established 
)>ropiietor.s Avould understand, or respect in practice, nice 
di.stinetions betAveen classes of cultivators j they would 
probably regard the coloni and slaves, now that their 
eondilions were so much assimilated, as standing on the 
same basis. And, secondly, the Germans, if avo may 
belicAi* Tacitus, had in their original seats no menial 
slaves, Avhibt, on the other hand, they Avere familiar Avith 
the .system of slaves settled on bejuiriite portions of a 
domain and i>aying a fixed share of the iirodiico to its 
OAvner. Theie may be a certain value in these considera- 
tions. but, on the Avliole, it appears that, a.s in the caso 
of the ri.‘ie of the feudal system generally, so in the 
[)artieular respect of tlie (jualificd pcr.sonal freedom Avliich 
accompanied it, the inlliienei; of tlie Northern nations Avas 
leally of Jittli* account, and that both cliangi^s AAould Jiavo 
(‘(juully', tlujugh perliaps not .so speedily, taken place if the 
invasions had never oi'eiirred. 

AVliilst ancient blavery wa.s, as vve have .seen, a sy.sl('m 
fitti'd to endure under given social conditions, and liad 
a (lefinilc political funclion to fulfil, serldom, Avliieli 
biiTceiled when that function Awas e.\hau.sted, Avas s 
merely transitory condition, Avith no other destination 
than that of h ading the Avoiking i>()pulation np to a state 
of entile peisonul tieeduin. Jlovv tlio seif in cities and 
towns b(‘eanie a free labourer for hire can be easily con- 
ceived ; ho doubtless in many eases [mrehased liis liberty 
out of liii earnings, rind in otheis it Avas not tlie master’s 
inteic-»l to retain his .servues at tlie eo^t of his main- 
tenance. ^J’lie eman(‘ipation of this entire class Avas 
favoured ]>\ the movement (not, liovvever, to be confounded 
with it) Avlueh established free indiistiiul (‘oinmuuities 
mid give tlii'in municipal junsdietion. but it is Aoiy 
ditlieult to tiaee the stej>.*> by which tlui iiiial seif Avas 
transmuted into a free tenant. “Tlie lime and mannei,* 
siys .\d.im Smith, “in Avliieli .so important a revolution 
Avas bi ought alxuil is one of tin* most uliseure points in 
modem liistoiv.” Sniitli liinisell attributi'.s the change to 
two eaiHc^ (I) tli(i greater advantage to tin; proprietor 
deiived Iroin the exei turns ol tlie cultivator aaIicii he 
Avoikisl i‘ulir(‘lv toi liiiiisilf, and (li) the eneouragemeiit 
wliieli sovch'Ilois, jealous of the gieat lords, gave to tins 
AillvMis (uiuii'i Avliieli teini Smith seems to comprehend 
the Aviiole nii\ed e!a.^s ol non-lree tenants) to eucrouch on 
lliCii aul lenity. To these ceonomii'. and pi^litical reasons, 
though doubtless leal and imj)ortant. Smith appears to 
altiibuU' loo exelu.siAe an eflicacy, neglecting tlie moral 
ami lelii'ion.^ causes A\liieh cons[)in*d to the same result, 

I cs]K*ci!illy tlie ])eisonal inlliieiice of the clergy, avIio Avere 
j natuial mediators betvA'ceu the .serhs and the proprietors. 

1 'riie sinf'^ Avere best tii‘aled on the eeele.siastical estates, 
and nnnvoii private ]»roperties weiii liberated “pro amore 
1 >ei ” ami “ jtro renu'dio aniime.” 

bet us examine more particularly tlie circumstances of 
the tiansitiou in France ami in Kngland. 

M li.as shown Hint fiom tlio cniuiucst hy (V.sar to tlio 

filiolition ot Icinl.ili^m tliiie was a Rleady iininovfiiM’iit in tin* con- 
dition of t’oi* I'l.iss oiigmallv (*nsl.'ived. He ilistmgnislics llnee 
jH'iiods— onr of slawiy j)io)tci, kasting till the con(|inist of (ianl by 
tlu* h,iil»;ni.ins ; tlu* second, (‘liding a)>out tin* clo&c of tin* icign of 
Hhailes tlic lUld (d STT), in wliieh slavery is replaced by an 
inicnncdiatc state wlmh lie (alls hy the indeterniiii.itc name of 
‘‘ sei \ itude,” the lights of llni .serin# being lecogiiixcd, lcHp(*ctcd, 
junl pioteeted, it not vet in a suHicicnt dcgiee by llie civil laws, at 
le.ist by those of the ebun h and by social manners ; and a third in 
which, under the developed regiino of feiidalism, .‘•erfdom proper U 
ft flly e-stab 1 1 shed and tin* scif-tciiai^ has becc /m simply a tributaiy 
uiiJev vaiioiis ppj[»cllutious {homme de corps or dt p6U' main* 
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taillable^ scrf^ vUain), TIic three personal comlitiona 
hero described coexisted to some extent in all these periods, one of 
thorn, liowcvcr, fjrcatly preponderating in eacli. Tonnnls the end 
of the 9th century the serf-tenants woie already proprietors of tln*ir 
holdings ; under the third dynasty they were lather subjects than 
tenants, and the dues they jwid \iere lather taxes tlian leiits ; they 
were, in sliort, vassals occupying the loviest loimd of the feudal 
ladder, (luerard onuinoratcs us ininicdiato causes ulncli led to tlie 
liberation of serfs (besides the masters voluntary gift or bequest ) 
their llight, — with the prescription Mhieh aio.se afti r a c-erl.ini 
interval oft absence, —onlination, redemption by themselves or 
otiicTH, marriages with women of liigher .statu.s, and the aetion of 
law in the case of certain wrongs inlhcte<l by the master. The 
church co-operated to tlic same result, as might ho shown by many 
instances. Thus St 'Benedict of Aniaiie (d. 821), the retoimer of 
the monasteiies in the (’arolingian teiritoiies, received a nuiulHU* 
of donations of lauds from the faithful; hut, wliil.'?t accept iiig them 
for liis leligious estahbsliments, lie enfranchiseil the seifs who 
inhabited them. All the serfs, not merely in a village, hourg, or 
city, hut 111 whole districts, w'orc liberated by ch.irlers <»! s(»\creigns 
or lords. Such documents aic most common in the l.'Hh cintiiiy. 
The general edicts of J^ouis X. (13ir>)and Philip V. (lulS) are little 
more tli.m recognitions nfn it oj'cowjiJit and weio diclatetl, at 
least, in part, by financial motives. S<»me lelies of seri<lom con- 
tinued to exist in 1o<m1 customs diiwn to the Revolution, ami wore 
not abolished till the night ot the 4tli August 1789. Jhit these 
survivals do not alfect th(5 truth of the pro]iosition (liai the woik 
of ein.iiKupatiou was e.ssoutially aecomphshed eaih' la the 14tli 
eonlury. 

and. (lueiard has ohsorved on the dilliculty cicatcd by the amhiguitv 
of the word .scren.s in the niedi.eval aiithorith's. In the, study of 
I'higlish snifdom, e\ni eminent wnteis like Poheilson, Hallam, 
and Kemble have ohseured tlie suh)e( t by tin* use of the teim 
f^/arr, .sometimes in its ]>roper .sen.so, sometimes in relit it»ii to the 
sti/' I)i Stiihhs Inis avoided this equivocal iiomeiiclatuTe, and by 
alteiiding more to hon.il laet th.ui to tlie lettei ol tlio law Inis 
jilaeed the, Iiiston of the eliss in a < hvir hglit. Tin* slaves of 
Anglo-Saxon 1 nue'-. were “ leg.iideil tin* stock of tin ii owmei ; . . 

then oflein cs against a ihinl pei.son he must answer lor, as foi the 
misehief iloue by lus cattle, . , . thev had no credibility, no legal 
lights ; W'longs ilone to llnmi weie legaidisl as w'l ongs ilonc to their 
m.istei.” Piacliee, iiahs-d, was kiiidei 1o tluMU than leg.il theoiv; 
as in the lase ot tins llomau iseeuliuin, tlie> weie “m .some iin- 
cxjdaiued way ” allowe(I to keej» tln-n savings, and so to pureh.ise. 
then tieedom; and “ the spn iticil lawMsmld enfoice a ])en.uiee on 
the master toj ill-tieatiiig tin ill Tlicie were laws of Ktlielheit 
and (^lllUte foihuUliug the sah* of men to he.itheii masteis, and the 
sl.ive trade, the piincip.'d scat of w’hich wms IJnstol, was ])Ut down 
by llic preaching ol St Wnlfstan. The villein ol lloinesdny Look 
is not a sl.ive, Jie lepresents 1 lie Anglo-Saxon rtorl; Jie is an irie- 
iiKJvahle (iillivaloi, now reg.iided as cnstoinarN tenant of a h»id. 
Tlie Xonnan kinglits piol)<il>l v conloninled with tin* nl/tifius' tin* 
hordifru and othei tenants wdio .siotal on a h*«s f.uonrahle tooting, 
"Whilst the flee eeorl became a Mllein, tin* sniuis (tlitnir) ths- 
atq)eared altogether. Tlie i)omtiou wluili llie < la.ss con.stitnted hv 
this fusion eainc to (M'eiijiy was one “eompatihle with iinn li peisonal 
eomfoit ami .soiin* social amhitioii.” 'flic villeins “wen* .safe in 
the possession of then liomes ; thev had a n-medy against tin* 
Moleiiec ot then misters; they could, it tliey chose to r«*iionm e 
their holtlings and tako retuge in a town, become meinheis of tin* 
guild, and their, when unclaimed for a \cai and a dav, obtain the 
lull iiglils of fn*eim’ii , they could obtain inanninissiou ]i\ the 
inteivmilion of the i*hureh, wliicli always ])io«laimetl the liberation 
of tlic, vilbin to be a v\oik of merit on the jiart of tlie nia.stei. . . . 
Dmler a fairly goinl loul, under a iinmasteiy or a collcgt*, the 
villciu onioycii immnnifics and security that niiglit he envied hv 
Ills siipeiniis; lie had a leady tiilninal loi hiswiongs, a voice I'n 
the management ot his village; he miglit witli a little contrivaiuM* 
icdeem hi.s children and Mail them in a highei .state ot life ” 
M alter Map declares tliat in his lime (12th cen1ni \)l}n} vilimns 
weio educating their Ignoble, otlspring in tlic libcial arts. Jii the 
eaily pait of the 14t,li centuiy “it vva,s by a mere legal toiin that 
the villeins vveic deserilicd a.s le.ss than frec.’^ In the leigii of 
llichard II. It, scem.s that “the legal theoiy of their status lias 
hecome hardened and sharpened hi» as to warrant almost wanton 
oppression hut social causes, on the olhei Juiml, liaveamehoiateil 
iheir actual lot It was not their normal condition tliat led to 
the insiiirection of 1381, hut the entoreeinent ol phe »Statule of 
Labourers and the attempt ofthelonls to reas.sert legal cl.nins wliicli 
were practically obsolete. Sei Mom died out in England without any 
sjiecial legislation against it. It survived in cxee])tional instaiue.s, 
as in France; Ilalhiin rnenlions as the latest deed of eiifrnnehise- 
ineiit Oiio of Elizulicth in ITiT-l in favour of the bondmen on some 
of her manors ; and it appears Unit in Seotland the woikers in eoal 
and .salt iriine.s weio iii a state of serfilom until they were liliernied 
by Acts of the 15th and 39th year.s of the reign of George III. 

• Essentially similar movements took place m the otliei touiitries 


of the West. In Italy “ the 1 1 th and 12th ecntiiries,” says Hallam, 

“saw the number of slaves (by whieh word he means seifs) “begin 
to decrease ; early in tho 15th a writer quoted l>v Aliiriitori speaks 
of them as no longer existing. . . . The gn‘a1er jiart,” lie adds, “of 
the |K‘asanls in .some, cmmtncs of (Jernuiny had aequiied their Germany# 
liberty before the tnd of the l!Jth c<>iitury; mother parts . . . tliey 
reinaineil 111 a sort iif villennge till the“piescnt age.” The most 
Iigiiioiis torm-, of .seifilom {Lt ihn>u nnrhaft) existed iu those Geimaii 
districts which weio onee Wendish, -as lais.itia, Pomerania, and 
Moekleiihing,- - and in Holstein The last lemains ot the system in 
(J or many weie aholislied in and 1S4S. In Gaslilo the seifs Spain, 

vveie slowly eimv^eiteil into stilnrirrfof^ who enltivatid the land of 
the lord iindei obligations similai to those of ihi- eoloiius. Al]>l»onso 
X (El Sahud declared that tin* solaiiego ( oiihl quit liis liolding 
when he wished, though he eonld not alienate it ei demand 
Hiiytliing tor his impiovennntH. Alphouso XI. (El .hislieiero) 
deereed that no lord .should take the sn/nr Undcling) horn tho 
tenant, nor from his sons or giamisons, so long as thev ]>anl tho 
lixed due.s. Tliey thus hii'sime incniovahlc, and then tenures 
weie horeditur 3 % 

Hy thc.se grruliuil processes every form of servitude dis- 
appeared from the soeial order of western J^'urope, whilst 
at the same time was bequeathed to ilut modt*rn world 
tlie inexorable problem, still but [lartially solved, of the 
dt finitive posit ion of the i-la.sscs who.sc origin is traceable 
to that condition. 

Hut not veiy long after the di.sappearancc of .serfdom Modem 
in the most advanced communitii's comes into sight llic slave 
now sy.stem of eolonial sin very, whieh, in.stead of being the 
sjiontaneous outgrowth of .social neec.ssitii's and subserving 
a temporary need of Iminan development, xvas ])i)litirally 
as well as tnoralJy a monstri)u.s aberration, and never pro- 
duced anything ])ut evil. 

in 14d2, when the rortuguesc under I'linee Ib’nry tho Spanah 
Navigator were exqiloring tin? Atlantic coast of Africa, one colonies, 
of hi.s oniccns, Antam (lonsalve.s, who liad cajitured sotne 
Moons, w’as diiected by tlie pniuT to carry thotn back to 
Africa. Jie tecidvcd from tlic Moors in exchange for 
tliem ii*ii blaek.s and a quantity of gold dust. This 
excited tho cupidity of lii.s fellow-countrymen ; and they 
tilted out a large number of .shi[»s for the trade, and built 
.sv*,veral forts in tho African (‘fin.st. Many negroes were 
bi ought into S[»ain liom these rortiigne.se settlemenl.s, and 
tlie colonial .slave trade fust, appears in the fonn of tho 
introduction into the newly-discovered western w'orld of 
children or descendants of these no‘rroi‘s AVheii Ovando 
was sent out in 1502 as governor of ilispaniola, whil.st 
regulations, destined to piove ilhisoiy, weie made foi tho 
]>rotcetion of the natives of the isjaiid, j»eniii.s.>iou was 
given to carry to the colony negro slnve.s, born in Seville 
and other ]>arts of Spain, wiio iiad been in.structid in tlie 
(’iirislian tnith. It a) q 'ears trom a Jettei of Ovando in 
15t).’J tliat then; were at. that time numbers of ncgr(»es in 
Hispaniola; lie requested that no more miglit be per- 
mitted to be brought out. in 1510 and the, following 
year.s King Ferdinand ordered a numbi'i* of Atne.in.s to 
be sent to that colony for the woiking ol tlio mines. 

Hefon* this time CoJumbus liail jirojuKsed an exeliangc 
ofliis(Mrib jirisnncrs as slaves against liv'c .stock to be 
fuinished to ili.'^jiauiola by Sjiariish merelmnts. liitidel.s, 
be represented, would thus be converted, tlu* royal tieasuiy 
enrielied by a duty on the slnve.s, and tlie colonists .-ap- 
plied with live stock fice of cvpcn.si'. He actually sent 
lioine in tho .ships of Antonio Torres, in 1 194, above 500 
Jndian pri.soncrs taken in wais witli tin* caciijiic.s, who, lie 
suggested, might ])c sold as .slaves at Seville. Hut, alter 
a royal order liad been i.ssued for then .sah*, Queen l.sabi'ihi, 
intere.stcd by wli.it she Jiad lieaid of the gent 1(3 and hos 
}»itable eharaeter of tin* natives and of their docility, pio- 
cured a letter to be written to Hi.shop Fonseca, the ijOjier- 
intendent of Indian atfair.s, .smq lending’ tin* order until 
iinjiiiry should 1)0 made into tin* causes tor w’liieh they 
liad been made jnisonei.s, and into the law fiilne.ss of their 
sale, Tiioologiaria differed on the latter question, and 

\xn. — 
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Isabella directed that those Indians should be sent back 
to their native country, and that a policy of conciliation 
should be followed there instead of one of severity. 

Bartolonid de las Casas, the celebrated bishop of Chiapa, 
accompanied Ovando to Hispaniola, and was a witness of 
the cruelties from which the Indians sulTered under his 
administration. He came to Spain in IhlT to obtain 
measures in their favour, and ho then made the suggest ion 
to CharlewS that each Spanish resident in His[)aniola should 
have licence to import a dozen negro slaves. Las ( Visas, 
in his Hutomi de laa Indian (lih. iii. cap. 101), frankly 
confesses the grave error into w'hicli ho thus fell. “This 
advice that licence should bcj given to bring negro slaves 
to those lands the clerigo Casas lirsL gave, not consider- 
ing the injustice with which tho Portuguese take them 
and make them slaves ; wdiich advice, after lie had appre 
bonded the nature of the thing, ho would not have gnen 
for all ho luid in tho world.” OUkt gond men aj>pear to 
have given similar advice about the same tune, and, as 
has been shown, the practice was nut absolut(‘ly n*‘w ; 
indeed the young king had in 1 n IG, whilst still in I Inndi'is, 
granted licences to his c‘ourticrs for tin* iin[Kn‘t.itiun of 
negroes into the colonies, though Xinicnes, as reg*^‘nt of 
Castile, bv a decree of tlic same year forhado tlie practice. 
*'‘'he suggestion of Las Casas was no doubt made on the 
ground that the negroes could, )»ottcr than the fndi.ins, 
boar the labour in the mines, wliieli was rapidly exhaust- 
mg the numbers of the latter.^ Ho has soiuetinios on 
this plea been exonerated from all censure ; but, as we 
have seen, he tlid not exeul|utc lii insult ; and. though 
intitlcd to honour for tho zeal and ])( rseveian(‘e whuh lie 
showed ou behalf of the natives ol tho JS'ew A\oild, lie 
must in justice boar the blame due fnuti ])ostenfy bu’ 
his violation or neglect of moral j»rinc*iple. Tlis advite 
was unfortunately adopted. “Charh's,” says Lolu-il'On, 
“granted a ])atciit. to tnio of his l^'lenush favoniitc'v, (on- 
taining an exclusive right” of Mi[)pl)ing 4000 
annually to Jlisiuniola, Cuba, .Jamaica, and Poito lino. 
“Tho favourite sold his ]jaient to sonic Cenoesc mei' 
chants for lb"), 000 ducats”; these merchants c»bUnnul tlic 
slaves from the PortugucM*; and thus was brought 
into R sy.stematic form tliat odious “ commerce betw^ . n 
Africa and Ameri(*a which has since been canioil on to 
such an amazing extent,” tho action ol llio Spaniaids 
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tlie Fi-cnch, was transferred to Great iirituiii ; an English wmpajiy 
was to enjoy the morioiioly for a period of «drty >ws from 1st 
Jdiiy ink blit the ooiilmct came to an end in 1/39, wlicn the 
coinplamts of tho Knglidi mcivlmits on V 

Spanish otlicials on the oilier lose lo sueli a height that 1 hiii| . 
d'vl.ued his detcnuiiiatioii to revoke the asieuto, and Sir Kobert 
Walpole was foned hy iiopular ieeliiig into war with 
P. 0 tw.en H;so and 170.) about 140,000 iiegioe.s were cxjiorted by 
tlie Afnean Company, and l<i0,0(ji) nmui bv pmalo 
making a total ot .300,000. between 1 /OO .and the end of 1/86 as 
m.un as 610,000 weu* liaiispojted to Jamaica a one, whieh had 
heeii .in Knglidi j.ossessioii .sine* Jlih:) b*\aiJ hdwards cstiimiteil 
the total impoit into all the ibilish colonies of Ainenea and the 
West lndi..s from J6N0 to 17M5 at 1», Kin, 000, being an uimnal 
aveia«m of 2M,01•i^ but tins, he admits, is much less than was m 
}„s time commonlv siii»post ,1. Th'' butish slave trade leadicd it.s 
utmost extension .shojtly belmethe \\ ar ol Ameiican ndependoime. 

It w.is then caiiieil on inineipallv horn Liverpool, bnt also Lorn 
London, biLstol, ami Lancaster; the entne number ot slave ships 
.saibij.^ tiom th/..e ports was 19-2, and in them space was provided 
tor the iransimil ol 17, 146 negims. Dining the war the, mnnher 
I decreased, bul on its teninmilion tlie ti.iile immediately rex ived. 

! When Ldwaids wrote(l 791 ), the mnnber of Kiiropcaii tm-toi les on 
I the eoa.sts of Afiie.i was 4 n . of these 14 x\ere English, 3 I'lcmli, 

1.1 l>iittli, 4 J*oitnguesi‘, ami t I)aiiisli. Aseoiieet a notion ns can 
l>i‘ ohUiincd of the. mimhiis annually expmtod Ironi the continent 
about the X far ITIXI l»\ trideisof tlie sexei.'il Kuiopean countries 
entcHred in the liallie H sup[died by the follow mg statcirieiit : - 
*• bv^^tiie Jbilisli, ois,()00 ; by Die Vrench, 20,000 ; b> the Diiteh. 

4<Mi(l; hv tin* lUne.s, 20(»() , hv the PortiigueM*, 10,000; total 
71.000 ” Thus moie than halt the tr.'ide xpis in biitish hands. 

“ At luesi 111 ,'’ saiil Kobeilsoii, writing in ITIH, “the number of 
mMTo slave, in the settleiiunts of (lic.it. KiiUm and France in the 
West Indies exceeds a millmii, and, as tlie establishment of 
serxitiide bis bi’i'ii fouiul, both Hi ancient and modem turns, 
extiemcly miUiomtible to pojtulation, it icipmcs an annual im- 
poitation ot at bast bS ,000 to keej» lip tin* stock.” The .sl^xcs 
111 the Spanish dominions ami in North Aniciica, be tbouglit, 

lnolMblv.imounleiltoduadditiou.il million. 

'I'lii hunting and stealing ot liuiniin beings to make tiicin .siaxes, Lffectso 
wliieh weic abvail} pnu Used in Aliie.i lor the supply of the cnitial the slavi 
st.ites of that lontmuK. ..s well ol the markets of iiortliein trade. 

Tnrke^.and •»th. r iMolnimiMc«] m e.nmtnes, wcie greatly 
ag-i Ii’.ited by‘tlie dem mil ol the Fuiop' an ( olomes The native 
ehn U engaged 111 foi.'ix ^ sometime^ c\ eii on Iheii ow'ii sulijeets, for 
file j*ui pose ot phVMiiing slaves to be e\cliiinge«l for csteiu eoin- 
modities Thex olleii.set liie to a xillage l.y night and c.iptured 
the mli.ihitants when tixiiigto e.Mipe. 'I’liiis all tlial was .shix k- 
mg in the luibaiism ol Almiiwas multiplied .^ml intensibcd by 
tills foil igii sf ininbilKH). Jo Llm n»i.seiiis 1)iu.s ]>rodueed, nnd lo 
tho.se siilleied by ibeiaptives in tlieii leinoxal to the eonst wcio 
lobbd the Imrriirs ol the middle pir-age. Kxeliisive of the slaves 
who died beloie tliev sailed lioiii Alina, iL'J, per cent, xxere jo.st 
dinimMlien pass.ige to the W c^l Imbes ; at .lamau.i 4.\ per cent. 

■ • • ’ r . . .1 1 .. „nd one-thiril moio 


beinsf “imitated ])V all the nations ot Kurope who liaxc I died wlul.st m tlie Innlxmrs or befoie the .ssd.‘, m 
acquked territories in the varmer climates of the S'exv | sh.piKsl l..m. 


Cngland. 


World.” 

Tho first Engli.shman xvlio engaged in tho liateful liallie xxas 
Captain .lohii Haxvkin.s (r/. c ). Tlie Kngbsli slax'e traileis xxeie 
at first altogether oecnpied in supplxnig tlic Spanish setllenients. 
Indeed the reign of Kh/ahctii passed without any English etdonv 
having been peimaneiitly esliibli'.heil in Amenea. but in ir»J0 
a DiUeh ship fioni the co.ast of (biiiic.i xi'iiicd .lamestown in 
AMrginiii, and sohl a jxirt of her cargo ol negroes to ihetolMiso- 
plantiTS. This xvas the first heginning of slaveiy m lb itidi Ainci lea , 
the nuinher of negroes xva.s afterwards contmuullv inci eased ^ 
though ajipaivntly at tiv.st .sloxvly— hy imporl.iuon, and the field- i 
labour was more ainl inoie jierfonm'd hy servile linmls, so tlmt 
in 1790 the State of Virginia, xvhich is only a small part of ihe 
original colony so named, eontaim‘d 200,000 negroes. 

Tlie African trade of EiiLdaml was long in the liainb 


, of e'elllsiX'C 



time large parUaincntury grants, by 
asieuto;* or contract for supplying the Spanish . 


oloiiies with 4800 


* The Spaniards, in the spime ot lilteen yeais subsetiuent to Kie 
discovery of the West Indies, had, as Koheitsoii inenrnms, rtiuced the 
natives of fVom a miliion to 60,000. 

3 The apajiiar(l.<i were prex-'ented froni forming estahhshnients on 
tho African coast by the Bull of Dcniareatinii (“Inter tadera”) of 
Poi»e Alexander VI. (3493), which forbade iheir ai qinnng teintoiy 
to the east of the meridian line of 100 miles xve.st of the Azores, 
They could therelore supply their American possc&.sioni with slaves 
only by contracts xvith otlier i»owers. 


Ahoa 37 dn-d iir-abnul 9 wuiks, and not nioic lhau M) lived to 
i»e elhitJve l.ibomers in the ^^l:lnds The ein nmsiances of their 
subse.pniit lile on the plantations vveie not favourable to the in- 
tUMse ot tUui immhers. In Janifucji theie vxcie in 1690 40,000; 
tioni that vear till 1.820 there weie iin[xn1ed 800,000; yet at the 
l.ittei d.iUMhcie were only 310,000 in the island. One csuiso 
whieli picvcnted the, natnrul ineieaso (d popiilatioii was the in- 
<'giiality ill the nuiubeis of the sexc.s ; in .lain.'iica alone thcie was 
ill l/8l) .m < ..•> td 30,000 males. 

II imi>' lio truly Kuid tliiit from tim latter i)nrt of tho Move. 
ITlli fcutuiv. whin the iiuturo of tliu hlavo trade began 
be ninlor.st(x»(l liv tho public, all that w^as best in England ^i^egiav, 
WMs adverse lo it. Among tlioso who denounced it — trade, 
hesidcs some whoso names are iicwv little known, but are 
rocordcil xvilli tlic lionour tlicy dtservo in the pages of 
(dailvM)ii wviv baxtiT, Sir llichard Steele {in Inl'k ami 
Yancu), thi‘ pools Southern (in Oroo?ioh/), Tope, Thomson, 
Slu'ustdiic, l\ver, Savngo, and above all Cowper (nee his 
C/iariff/, and 'Tad\ bk. 2), Tlioma.s Dtiy (author of Sand- 
ford ami JIrrion), Sterne, Warburton, liutchoson, Beattie, 

♦John Wo.slcy, Wliittiold, Adam Smith, Millar, Koberlson, 

Dr John.'sioii, Diiliy, Gregory, Gilbert "Wakefield, Bishop 
jkirtein, Dean Tucker. The question x>f the legal cxist- 
cn^e of slaveiy in (3reat JJrita^in and Ireland was raised 
in consequence of an opinion given in J729 by York and 
Talbot, attorney-general and solicitor-general at tho time. 
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to the effect that a slave hy coming into those conntrios from 
the Wost Indies did not become free, and might bo com- 
]wllod by his master to return to the plantations. Ohief- 
Justico ilolt had expressed a contrary opinion; and the 
matter was brought to a final issue by Mr (Iranville 
Sharp in tlio case of the negro Somerset. It was decided 
by Lord Mansfield, in the iiarno of the whole bench, on 
Juno 22d 1772, that as soon as a slave sot his foot on 
the soil of the British islands he became free. Tn 177G 
it was moved in the House of Commons by David Hartley, 
son of the author of Ohaervatiom on Man, that “ the slave 
trade was contrary to the laws of God and the rights of 
men”; but this motion- -the first which was made on the 
subject — failed; public opinion on the question was far 
from being yet fully rij>e. 

The first i)ersons in England who took united practical 
action against the slavii trade were the Quakers, following 
the expression of sentiment which had emanated so early 
as 1671 from their founder George Fo\. Tii 1727 they 
declared it to be “not a commendable or allowed” 
])ractice, in 1701 they o.\clnded from their Society all 
who sln)uld be found concerned in it, and issued a[»pcals 
to their members and the public against the system. In 
J783 there was formed amongst tli(;m an association “for 
the relief and liberation of the negro slaves in the West 
Indies, and for the discouragciiiumt of the slave trade on 
the coast of Africa.” This was tin* first vsociety establisl^ed 
in England for tlic purpose. The (.J[iiakcrs in America had 
taken action on the subject still earlier than those in 
England. The J^cunsylvanian Quakers advised their 
members against the trade in 1G9G ; in 1754 they issued 
to their brethren a stiorig dissuasive against encouraging 
it in any manner; in 1771 all pcTsons concerned in the 
traffic, and in 177G all slave liokh'rs who would not 
omarici])ate their slaves, were excluded from membership. 
The Quakers in the other American jirovinces followed the 
lead of their biethrcn in JVnnsylvania. The individuals 
amongst tlio Anun-ican Quak(Ts who laboured most 
earnestly and indefatigably on behalf of the Africans 
weic John Woolnian (1720 1773) and Anthony Bene/et 
(1713 1781), th(’ latter a son of a Eiencli Huguenot 
driven from France by the revocation of tlio edict of 
Nantes. The former conlined liis efforts cliielfy to Am<*rica 
and indeed to liis eoreligi(»nisl.s tliere ; the latter sought, 
and not without a large uieasun; of success, to found a 
universal propaganda in favour of abolition. A Fenns}!- 
vanian societ} was formed in 1771 by .ranios IVinberton 
and Dr Ben jamin Busb, and in 17tS7 (after the w'ar) w.is 
reconstructed iin an enlarged basis under the pn'si<lency of 
Franklin. Other similar associations were founded about 
the same time in different parts of the United Htates. 
The next important movement took place in Jkigland, 
Dr Bcckard, vice chancellor of the university of Cam 
bridge, wdio entertained strong convictions against the 
slave trade, proposed in 17S5 as subject for a Latin ])ri/:c 
dissertation the (piestion, “An licea-t invitos in serMlutun 
date.” Thomas Olarksou resolved to compete for the 
prize. Heading Anthony Benezet’s Atronnt <*/ 
(riiinea and other works in the course of his .study of the 
hubjoct, he became so powx'rfiilly impressed with a sense 
of the vile and atrocious nature of the traffic that he ere 
long determined to devote his life to the v ork of its 
abolition, a resolution wdiicli he nobly kept. His essay, 
which obtained the first ]irize, w^as translated into l^nglish 
in an expanded form by its author, and published in ITSG 
with the title Esset?/ on t/ie Slavery and Commenr of the 
Human Species, Tn the process of its publication lie 
brought into contact withf several persons already decjGy 
interested in the question ; amongst others with (iranvillo 
Sharp, William Dillwyn fan American by birth, who had 
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known Benezet), and the Bov. James Bamsay, who had 
lived nineteen year.=i in St (liristoplier, and hod published 
an Essay on the / reatuitut and (-onversion of the African 
Slaves in the British Suyar ('olonies. The distribution of 
Clarksons book led to his forniing connexions w'ith many 
1 KT.SOUS of iiiftiienee, and espceially witli William Wilber- 
force, who, liaving ahead}’ occupied liimself w’itli the 
subject, w'eiit fully into the evidence bearing on it wdiich 
Clarkson laid before him, and, as the reMilt of his inquiries, 
undertook the parliamentui} condma of tlie mo\ement 
w’hich was now' decisively inaugurated. A committee was 
formed on 22d May 1787 for the abolition of the slavo 
trade, under the presidmicy of (Iranvillo Sharp, which 
after twent} yeans of labour succecdevl, with the help of 
eminent public men, in effecting the object of its ioumlation, 
and thus removing a grave blot on the (jharacter of the 
British nation, and mitigating one of the greatest evils 
that ever afflicted humanity, ft is umpiestionable that 
the principal motive jiower which originateil and sustained 
their efforts was Christian princi]»hi and fi-eling. The 
most earnest and unremitting exertions were made by the 
persons so associated in insestigating facts and collecting 
evidence, in forming branch commiUces and procuring 
petitions, in the instruction of the public and in the itifor- 
rnatitm and support of those who pleaded the cause in 
parliament. To the original members w'ere afterwards 
added several remarkable persons, amongst whom w'cro 
Josiali Wcdgw'ood, Benni't Langton (Dr Johnson’s friend), 
and, later, Zai'hary Macaula}', Henry Brougham, and 
James Stephen. 

In coiiheipierice of the numerous petitions ]>re.sented to 
parliament, a commit tei' of [irivy council w'as appointed 
liy the erovvii in 178S to inquire concerning tlie slave 
trade; and Mr J*itt moved that the House of (Vmmions 
should eaily in the next session take the subject into con- 
sideration. Wiroerforc(‘ s first motion for a committee of 
tlie whole House iqum the question was made on Ifflh 
March 178{t, and Oiis comriiitti‘c proceeded to business 
on 12th May of the muiic }ear. After an admirablo 
s]K*(H*h, Wilbcwfon'c laid on tlie tabic twelve, resolutions 
whiih weio intcmhal q> ihi'. l)a.'i.“ of a future motion 
for the abolition of the traile. The discussion of these 
was ]»ostponed to the m'xt .se,ssion, and in 1790-91 evi- 
dence was taken upon them. At lengtli, on ]8tli April 
of the kitti'i Near, a motion was ni.ide tor the intioduction 
of a bill to prevent the fuitljcr importation of .slaves into 
the British colunie.s in the A\'esl Indies. Opinion Jiad 
been piejiKiieod by tin* in.suii(*elions in St Domingo and 
Martinique, and iii the Briti.sli island of Doniiiuca; and 
the inotu>n was deti‘ated ])y 1G3 votes against tS8. 
J^egi.slative winelion wa.s however, given to the I'slab- 
li.shriieni of tlie Sierra l^eone Company, for the coloniza- 
tion of a ihstriet on the we.‘t coast of Africa and the 
di.seouragenient of the .slave tiadi*. theio. It was lioped 
at the time that that place would become the centre from 
which the civilization (»f Alriea would ]>roceetl ; but this 
expectation was not fulfilled. On 2d April 1792 M ilber- 
foreo again moved that the liade ought folio abolislied ; 
an amendment lu favour of gradual abolition was carried, 
and It was finally resolved that tlie trade should cease on 
1st January 179G. W hen a similar motion W’as brought 
forward in the Fords the consideration of it was postponed 
to the following yi‘ar, in order to give time for the 
examination of witm‘.s.se.s by a commit tee of the House. 
A bill in the Commons in the following year to abolish 
that j»art f)f the trade* by whicli British merchants bU[)plied 
foreign settlements with slaves was lost on tlie third read- 
ing; it was renewed in the Commons in 179t and carried 
there, but defeated in the Lords. Then followed several 
years during w'hich efforts were made by the abolitiouistii 
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in parliament with little Riicoess. But in 180G, Lord 
(Irenvillo and Fox Jiavinp: conic into power, a bill was 
passed in both Houses to put an end to the British slave 
trade for foreign supply, and to forbid t!u» inii)orta1ion of 
slaves into the colonics won by the British arms in the 
course of the war. On 10th .June of the same year Fox 
brouf^lit forward a resolution “ tliat ellectnal inc‘nsures 
should be taken for the abolition of tlm African sla\c 
trade in siirh a manner and at sucli a [)eri()d as should be 
deemed advisa,ble,” which was earned by a large majoiify. 
A similar resolution was successful in the House o1 Louis. 
A bill was then jiassed through botli TTousos forbidding 
the employment of any now vessel in the trade. Finally, 
in 1S07, a bill was jircsento.d by Lonl (Irenvillo in the 
House of Lords providing for the abolition ol the trade, 
was passed by a large majority, \Nas tln'ii sent to the 
Commons (wlicro it was moved l>y JiOrd llowick), was 
there amended and ]>assed, and received the royal assent 
on Uhtli !March. Tlie ])ill ena(‘t(*d that, no vessel should 
clear out for slaves from any port within the British 
dominions after 1st May 1S07, and tliut no slave should 
be landed in the colonie.s after Jst March ISOS, 

In 1S07 tlic African Instil iitioii >\as formed, tlic 
jirimary objec-ts of ket'ping a vigilant Avaich <»n tlie slave 
traders ami procuring, il possible, tlic abolition <»f tlie 
slave trade by the other Furopcan iitations. It Avas also 
to be made an iMstrument for promoting the instruction 
of the negro races and diffusing information rcsjiecting 
the agricultural and commercial cuj>abilitic.s of the African 
continent. 

The Act of 1S()7 Avas habitually violated, as tlie tradiTS 
knew tliat, if one voyage in throe aa’hs successful, tlu'y 
were abundantly remunerated for their Josses. Tliis state 
of things, it Avas plain, must contimu* as long ns tin* trade 
Avas only a contraband comnierro, iriAolving merely ])ecu 
Tiiary ]»enaUies. Aeeoidingly, in ISll, Brougham carried 
through j>jiiliameiit a bill declaring the tiaflic to be a 
felony jaimshable Avith transportation. Some yt'ar.s later 
another Act was passed, making it a cn])ital ofloncc ; but 
this Avas aftcruauls rej>ealod. The law of 1S11 ]»roAed 
cITectunl, and broiighi the sla\e tiad(5 to an end so 
far as tlie British dominions A\(‘ie conc(‘i ned ^laiiritiu.s, 
indeed, coiitimu'd it for a 1im(\ That island, Avliicli had 
been coded by France* in ISIO, three j^ears after the aboli- 
ti(»n, Jiad s[)ecial faeilita'S fur (‘scaping ob.servatioii in con- 
sequence of the proximity of the Afiicaii coast; but it 
Avas soon obliged to c(mlnnn. 

ICC. Tin* al»<»lih<»ij of tin* Ficin Ii sl.oc tia<l<* v\.is ]ii<'rc<lc(l ]»v stoniiy 
fttruRglrs aii<l liv lu.uiv «\»fsst s. '1 lu- wcsli'rn pait of 

St Bonnngo, iioimii.illy t«i Sp.iin, lirul iM-fii o(<u|>n*«l |»y 

l»uc( .iiU’Cis, A\Iio wiMo roc(»gni/(>(l aiol sii|>poitt<l hv the Fii’iidi 
(}oV(‘i iiincnf , ami laul bcciU'Mli-il t(» fiaim* at tin- oi IvAswick 
in 1097. So vast was 1 hr annual impoit.ition of rnd.urO m'guM-s 
into tins colony luioic J7tn th.it the i.ilio ol the lil.irk-. to the 
Avlnlcs A\Ms ns It) to 1. In ilml yf.ii tlirp* wric in I‘’i cru li St 
TDonnngo 4HO,OoO blacks, ‘Jl,nn(> niul.ittocs, ami onlv .‘50 nOn 
Avlutcs. Th(‘ French law loi tin* n'trul.itioii ot slavciN in tin* 
]»laTitatioii&, knovMi as the Am/ Uoniicil uii'lci Louis .\1V. in 

1685), was huui.inc in its spnil ; hut \\c,aic lulonucil th.it its 
provisions wcic lialiitually (lisicg.ii(h‘<l hy tlic ]>lanlcis, A’.lnlst tin 
free niulattocs lahouicd nmicr senous gnovam cs .iml v\cic c\))iisc(l 
to irntatnig imhgnilics. A “Socirtc dcs Anus ilcs Tvoiis’’ \m»s 
formed in Fairs in 3 7f'‘S for the abolition, md only ol tlm slave 
1r.'uh‘, hut of slavery itself. Tim picsnhmr w.ms ('ondoie«t, and 
ainougst the incnihers vv(*re tin* Due do la Koelierouenult. tin* 
Ahbe (Jiegoiic, Hrrssot, Clavien*, IVtioii, inid La Favotte; Alii.ibe.iu 
Was nil a(‘tivc synipathi/er. Tim gre.it motor of the parallel elloit 
in Knglaml was the Christi.aii s]>iiit ; in Fr.inee it was the 
rnthusmsm of luiiminify wliieh w.is .'issiKi.il cd vviili tlie revolii 
lioii.ary iMOveinent. 'J’lir’re were in 378!) a ninnher of iiuildtloes in 
Pails, wlio had eonie tiuin St l)oiniiigo to a.sserl tlie liglits of the 
TK*ople of eolitir in that eolony belore the natioieil asseinldy. The 
Declaration of tin* Kiglits of Man in August I7S9 seemed to meet 
their el.iims, Imt in M.ireb 3 790 the assembly, alarmed by tmnouis 
of tin* discontent and d^'va fleet i on (if the planteis in St Donuego, 


passed a resolution that it had not been intended to comprehend 
the internal governni(‘nt of the eolonic.H in tho constitution framed 
for the mother country, and added that the n.sscnil)ly would not 
cause any innov'ation to be made, directly or indirectly, in any 
My.stein ol commerce in wliieh tlio colonics were already concerned, 

- -a deelui.ition which could only be iiiterjircted as sanctioning 
the ( ontninance of the slave tiade. Vincent Oge, ono of tho 
mulatto delegates in Palis, disgusted at the overthrow of the hopes 
of his i.ieo, letunied to St Domingo, and on landing in October 
17‘.)0 addicssed «i letter to the governor annoumniig his intention 
ol taking np aims on beh.dl ol the niulattocs if their wrongs were 
not lediessod. JJe rose aeeordingly witli a few followers, hut vva.s 
s(»on defe.ited and forced to take leliige m tlie Siiaiiish part ot tho 
Island lie was altd’wanls siiriendered, tiled, and senttmceil to 
be broken on tlie vvlieel. AVlieii the news of this leached Fans, it 
euMt(‘il a strong feeling against tins planters ; and on the motion 
ol the Ai»bi* (iivgoirc it was lesolved ov* tlie assembly on 35th May 
3 791 “that th-c* ]»eoplc ot colour lesidcnt in the French colonies, 

I ) 011 ) of iiee parents, weie eiilitled to, as oi light, and should ho 
allovveil, the enjoyment of all tlio ])Trvileges ol Fieneh eitireiis, 
and among ofluis tliose of lieing eligible to seats both in tho 
])aioe]iiaI ami colonial assembln*s " On the li3d August a 
lelielJioii ol tlie negfoes bloke out in the northern piovineoof St 
Domingo, and soon e\tend(Ml to the vvestein ])rovinee, where tho 
mul.ittoes and bl.aeks c*ombim'd. !Many enormities wero com- 
mit teil hy the insuig(“nls, and were uvi nged with scarcely inferior 
liaihaiitv. Tiie J'*ii*neli .issembly, alaiiiKKl by these seeiie.s, and 
leal mg the loss of tlu* i-ohmy, lepe.'iled on !ilt)i September tlie 
decree ot t he jiici eding l^lav This lamentahle vacillation juit an 
end to all liope of a lei'oimili.ition of parties in Ihe island. Civil 
coiumissioiieis Sent out liom Fi.meo iiuai relied with the governor 
and called the levolted negroes to tlieir assistance. The. wliito 
inhabiLiiits of (’ape Fianvois were iiuissacicd and the city in great 
pait destioyed bv liie. The ]d.int<T.s now ollered theii allegianeo 
to (Jre.it lintaiii , and an Kiiglisli loiee landed in tin* eolony. But 
it was jfisulhcient to eneounter the hostility of the lejuiblican 
tioopsaml the levolted negioes and inulattoes; it sutleicil diend- 
fully from disease, and was oldigi'd to ev.ieiiate the island m 1798. 

On the 4le]»aituie of the Blitish tin* goveinnieiit remHiiied in the 
hands ol Toiissamt FOiiv ei hue, the nolOesl type (*\«*r ]»iodueed 
hy tin* Afiieaii laee. Slavery had dis.ipjjearetl , the blacks weie 
Mjiployni as lined servants, iteeiving loi thin ieijnnn.i;ilioii tin* 
third jiaitof the eiops tliey raiscjl , and the population was rapidly 
using ill civilization and eomloit The whole islaml was now 
Fiemii, tin* Spanish portion having Ix’en ceded by tin* tieaty of 
Basel 'Pile wish oi Toiissanit was that Si Fomingo .should enjoy 
a jiraetieal imle|)endeiu*e wlnkst leeogin/nig llie .soveieigiity ami 
exclusive eonnneieial lights of France. Of the violent and 

I tiea(‘ln*rou.s eonduet of Bonap.irte tow aids the islaml and its 
eminent chief wt* (.iniirit In-ie give an account ; tin* linal i.ssue wa.s 
tlmt the blinks diov'c fiom their sod the forces sent to subdue 
them, and foumleil a eori'-titiitjon of tin ir own. which was more 
than once modilied. 'I'hen* can he no doubt tliat the (Jovcinmeiit 
ol the Ilesfonilioi), in S(*elving to obtain jiossessioii of llie island, 
bad the intention ol le-establi dung slavi*iy, and even ot reojiening 
the .slave trade Ibi the]»uipose oi ii*eiiiiuiig the dinniiislicd ])0)m- 
lation. But Ihuiapai le .ntiolislied that tiade dining the Bundled 

J) avs, though he .aDo faded to win back the piojiie of St Domingo, 
or, as it w.as now c.dh*d by its original nann*, Bavli, to obediemi*. 

Tin* Buuibons, when .igain lestored, could not leintroduee the 
slave liade; the notion of eonrpiei-ing the island had to be given 
up ; and its independenee was iormally n*('i^giii/ed in 1825. Thus 
Fnnn*e lost hei most iin])orlant colonial jiosscssioii, winch had 
yield(*d produce to ail amount almost as gie.it as that of nil tlie 

j lest of the NVe.st Indies; ami the negio race obtained its lir.st and 

' liitherto il.s only independent .selllemei** ontsnh* the African con- 
tinent. 

I Faigland had not BtM’U the first. European jiovvcr to Progress 
: abolish the slave tindi* ; that honour Belongs to Denmark ; ‘>1 
a royal order was issued JOth May 179:^ that the f^railie 
.should cease in the Danish poss(*ssions from the end of 
1S0:\ 1’he V idled Stalc.s had in 1794 forBiddon any 
participation by American subjects in tlie slave trade to 
foreign countrie.s ; they now proldbited the importation of 
shve.s from Africa into their own dominion. Thi.s Act 
Avas jiassed ‘Jd March 1S07; it did not, liOAVcver, come 
into force till 1st .fanuary 1808. At the eongre8.s of 
Vienna (opened FsoA^embor 1, 1814) the principle Avas 
acknowledged that tho slave trade should be abolished as 
soon as iiossiblc ; but tho determination of tho limit of 
tiiho Avas reserved for separate negotiation between tho 
jMiwers. Tt liad been jirov idod in a treaty betwTen Franco 
and (Ircat F>ritain, ^fay 1814, that no foreigner should 
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in future introduce slaves into tlie French colonics, and 
that the trade should l>c absolutely interdicted to the 
French Ihernselves after .1 une 1 , 1811). This post|»onement 
of abolition was dictated by the wish to introduce a fresh 
stock of slaves into llayti, if that island should be 
recovered. Ilonaparte, as we have seen, abolished the 
French slave trade during his brief restoration, and tins 
abolition was coidirined at the second peace (»f J^iris, 
November 20, 1815, but it ^^as not elfectually carried out 
by French legislation until March 1818. In .lanuary 
1815 Portuguese subjects were ])roliibited from pioseeul- 
ing the trade north of the eijuator, an<l the term after 
which the traflic should be everywhere unhn\ful wa^ 
fixed to end on 2h->t January 182J, but was afterwards 
extended to February 1831); l^ngland paid X 500,000 as 
a com[»cnsation to the Portuguese. A royal decree was 
issued on lOtJi December 185G forbidding the export of 
slaves from any Portuguese jjossession. Put this decree 
was often violabMl. ft was agri‘od that the Sj»aiiisli slave 
trade should come to an end in I8i>0, J<jigland ])a>ing to 
Hpain an indernnincation of .£400,000 The Dutch tiade 
was closed in 1811; tlie Swedish had been abolished in 
1815. P,y Uu' peace of (Oient, December ISl I, tlie 
United Sbites and rhiglaiid mutually bound themscKes to 
do all ill their powei to extinguish the tiailie. It w’as at 
once prohibiteil in several of the South American states 
when they acijiiired independence, as in J^a I4ata, Veiie- 
xiuila, and (iiili. In JS.51 and 1 8.53 (beat Putaiii 
entered into an arrangement with h’rance for a inutnal 
right of search witliin certain seas, to uliich most of the 
other }K)wers acceded; and by tlie Ashbiiitou ticaty 
(1812) with the United States provision was made f.r 
the joint iriaintenance of scpiadrons on the W(‘st coast of 
Alrica. J>y all tliese measures the slave trade, so far as 
jt was cairied on under the Hags of iMirojiean nations or 
tor the, supply of tlieii colonies, ceased to exist. 

Meantinio another and more radical reform liad been in 
preparation and was already in ])rogr(‘ss, iiannly, the 
abolition of slavery itself in the foreign jiossessioiis of tlie 
several states of Kurope. AVlieu the iCnglisIi slavi'. trade 
had been closed, it was found lliat tlie evils of tlie tiatlie, 
us still continued by siweral other nations, vmtc greatly 
aggravated. In eoiiseipieiice of the activity (»f the liiitisli 
cruisers the traders made gre/at cITorts to can) as man} 
slaves a- possible in eveiy vovage, and ])iactisi*d atrocities 
to get rid of the slaves wlien capture was imminent. Ft 
was, licsides, the interest of tlie erniseis, who sliaied tlie 
])rico of tlie cajdured slave-ship, ratlier to allow tlie slaves 
to he taken on board than to i»rcvciit their being shii>pc«l 
at all. Thrice as great a numl»er of negroes as befoii*, it 
was said, was exported from Africa, a ml two tliirds of these 
were murdered on the high seas. It was found alsi» that 
the abolition of the British slave traile did not lead to an 
improved treatment of the negroes in the AVe.,t liulies. 
The slaves were overworked now that fivsli supplico 
were stopped, and their ii-inibi‘is ra[M(ll> dcci eased. In 
1807 there were iii the AVest Jmlii'S 8()(),U()0 ; in ]8:U) 
they were reduced to 700, OOO. It became more and tiiok* 
evident that the root of the evil could be readied only by 
abolisliing slavery altog(‘thei’. At the .same tune, hy the 
discussions which had for years gone on tlirougliout h)iiglis]i 
society on the subject of the slave trade, men's eons/'ienci‘s 
had been aw'akcned to question llic law fulness of the whole 
system of things out of which lliat trade liad taken its lise. 

An a])})o.‘i1 was made hy AVil]»ci foice in 1821 to Thomas Ko\\»l] 
Buxton 1o niidertako the ( oinhiet oft Ins now «|uosti<iu in ]».irlijn)( nt. 
An anti-slaveiy socioly was ostahlislieil jn 1S‘JIJ, tin* ]»mjci]»al 
moTiibers of winch, hcsnlcs WillaTtoico and lUi\l(>n, wi*ic Zachaiy 
Macaulay, J)r laisliington, ami Tiord Sunii'hl. Ihixton movi^l on 
Bill May of the !?aimj year that the House shoulil take inti» con- 
uiderutiou the state of slaveiy in the Biitish colonies. The ohjcit 


he ami his associatr-s had thou in \icw was gradual abolition hy 
estahlishing something like a system of serfdom for e.\i.stiug slaves, 
and passing at the .same lime a me.isuiv emancipating all their 
childien horn aftei :i certain <lay. Canning caiiiod against Buxlou 
ami liLs Incnds a motnm to the lilcct that ihedcsiicd amelior.ation8 
m tlio condition and tie.itincnt oi the slaves should he leeoinniended 
hy the, hoTne< (»ovei nmein to the <*ulonnl legisl:itin<*s, and eiiltneed 
only in ease t.f tln ir ies,s1,uue, ^hiert attiwii being taken in the 
single instanei* n| 1 mini. id, wlmli, hemg ,i down eolonv, had no 

■ h'gislatine ul il.sown. \ \\ell-(>on< ei\ i U Miles (if mea.siiiesoj ro- 

■ foim was .idonlinglv ].io])om.I lo the (..Innial .uitlioiities Time- 
j upon ageneial oimi\ w.i.i.iised l.y tie- planti is at the ae.iun seeneo 
I ot the vJoveTiimenl in the j.iin. q.hs u\ ll,e anh sla\eiy paitv. A 
I vain atti'tnpl Iningmun in llemei.ii.i to * om lal lic.m tlie know- 

hslge ol the slaves tlie aiin.il of tlie onld in .•(,iin< il, tin v buamo 
impiesscd with the uU.i that thev had been set tiee, and aeeoid- 
iiigly lefused to W'oik, and, umipiilsioii being ies(»iled to, ollered 
leslslame. :Maitl.il l.iw wa-. ].ioi I.nnieil , (he dl d m ham es weui 
repie.ssed with gieul .s«\eiity ; and tin tpahiieiit ol the iiiissionaiv 
Smith, whuh was taki-n nj» ami h.iinlled wiHi .rjo.U ability l>y 
niouglinm, aw.iken^ d stiong te«ding in England aguii^t llie plailteis. 

The ijiiestion, liowMei, mmle little pn.gK.s> in ]uili.imdil loi sninc 
years, though linxbni, William Smitli, Lndiiiigtim, IJiougliam, 
Maekintosh, Iliitti iwoi tli, and Jlenman, with tin* .ml ol Z. 
Maeaulav, James Ste]dien, .iiid otln is, toiiliiiued the si niggle, oiil^y 
suspending it dimng a jteiiod allowed to theloial legislatuiesf(»V 
cai lying into t Heel tin* nn asuies e\ pi i ted from them Jn l-SiSIhe 
1 fne people ot eoloui ni the eoloims weie plaeed on a iootiiig of 
legal equality witli tlii'ii li llow-dti/i'iis, in hSdntln* ]ihh]n* began 
to bt* ;noiis(‘d to a n*iioiis piosiiiition of the main ls^^le It was 
becoming plain that the planUi.s would tak^ no sli ps tending to 
the liitniC nhei.it ion ol theslaies, nml the le.ideis of the ino\enn*nt 
determined to Uigo the entile .iliolitioJi ot sl.iveiy at t he i ailiest 
])iaetiealde peiioil 'i’he Co\ i‘i niiieiit lontiuued to liesit itc ami to 
]»icsst(»i initigatioid ol the, existing s\s|eiii At length in 18:{:J 
tliiJ iniiiistiy of Kai 1 (Jiey took tin* i|iie.-*tion in hand ami earned 
the abolition with little dillhiilly, the ineasine ] Kissing the House 
of Commons on 7lh August and ueeunig the Poyal assent 
28th of the same monlli A .sum of 20 millions .steilnig wa.s voted 
as lonqM'iisatioji lu the ]d. inlets A s\ stem of apjiieiil n < ship lor 
seven vcai.s was estahlislmel as.t iiaiisitional pietmaliem len liherty, 

'J'he slaves were beaniel to wolk fe>l llie*ii in.istds elm mg this peimel 
for 1liie*e‘-toiuths ol tile* d.iy, ami wiie to he li.ible to eoi penal 
pmnslmiciit it tlio\ elnl iie>t give the tine .imoiint ed l.ibenn. Tho 
maste*r w.is, in reliiin, tei snppiv llie'in with Jeiod and e-lollnng 
All r lilhlieii undi 1 six Viai.s ol age wue le> he* .it one*e free, .lud 
ptovision was to be ni.ide fen the'ii nligiotisaml moral instiue-lmii. 

Many thenight the poslpoiioine'iit e)l em im ipatioii unwise Im- 
nieili.ite* lil»e*iation was canieil out in Antigii.i, ami ]»ub]ie tian- 
epnlbtywasso hn (jeniilmiig ilistinbed theie* tli.-it the Clnislmas 
of J8U5 was the lirst 'n twenty xe.us elming wlneh mailml law 
was mil pioe l.nnieel ill ender to pn se i ve* the pi .'n e. Neit w itlisl.eneling 
piotiaeted and stiennous eippeKiUoii on tlie p.nl ol the (ioviinnieiit, 
tlie House ol Commons pa.ssid a lesediilnni .ig.uiist flu* eontinu.ine'o 
ot tliej ti.iusitiomil sy.sli 111 . \\ lien Ihi’^ was done tlie local legisla- 

tme*>, .saw tli't the .sluvis we)iilil no longii woik fe.i the m.ist»*is; 
tJn*v aecoidiiigly e ul edl two v i .iis of |lui md, iilnieel appie ntiei ‘>liip, 
and gave lu*e*dom to tin skives in Aligns! ISHS instead oi 18 JO. 

'I’he » x.inqde* of (In. it ihii.iin w.m gnielu.illv tidlowed hy thej 
other Kuiopean st.ile.s, anel .some AmeiiiMn ones h.'iil alie.idy t.ikejii 
ae'tnni of the .s.inie kind. The imiin'iliale em.'iiieipalmn ot the 
j slav'es 111 the Ji’n in li eoloiiie>, w.is dmecel by tin Piovismiial 
(Joveinment of ibJS In 18;’»S it was enaeteel tli.it e\ii\ sbivo 
heloiigmg to a Pen’tiignese siilip'ct should he liei in twenlv ve-ai.s 
I lloiii lhat ilale*, a svsiem of tiite l.ige In mg esl,eldi".hi d m tlio 
I nieaiilime This law (.iineinlo opi-ialieni on 2:Mh Ajuil 1878, and 
! tin* status ot slave-iy was tlnin’iloitli jlh*gal I hioiiglioiit the 
J’en tllgin*se j)e)-,se'ssioiis 5'lie liiiteli i in.iln ipaleel tin'll skives m 
.‘4e've*ial ol tlie Spanish Ame'i n an sfiU" , on dei lai mg the'U 
1 imtepe*ndenei*, had adojded nn.isiins loi the* ebst )ninni.mee of 
I slaveiy within then limits. Jl w.e. .iholishid l»y a eii i n e «»1 the 
I Mexie.iii lepubln on Infli Si Jib mln i Tin* CoMinnunt of 

' bileiios A V n-s e*n.ii b d tli.it all ihildnn hoin to s],iv«'. edb'i 81.st 
.l.inn.iiv 181.J slnnild be lie-e , .iinl in I oleindu.i it was jmivided 
that those bmii albi Iblli .Inly' l.sjj should lu, Iduniteel e-n ettam- 
nig tin II eiglile-eiilli yen 

[ Three of the must imjiurtaiit .slave .sy.stem.s still rc- 
! iiiained iu which im ^dep.s tc^vvanks eimiTicqialioii had been 
taken — tlioso of the Southe^'n United States, ol (.Tiba, and 
of Brazil. 

Slavery was far from being ajiproved in jirinciydo by United 
tlie mo.st eminent of tiie fatliers of the American Union. 
Washington in liiswill piovided for the emaricipathm of 
his own slaves; he .said to Jctfer.son that it was “auioa^'' 
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hb first wishes to see some jilan adopted by which slavery 
in his country might be abolished by law,” ^iid again he 
wrote that to this subject his own suffrage should never 
be wanting. John Adams declared his abhorrence of tho 
practice of slavcholding, and said that “ every measure 
of prudence ought to be assumed for the eventual 
extirpation of slavery fi'oni the llnited States.” Frank- 
lin's oi)inions we have already indicated; and ;Madison, 
Hamilton, and Patrick Henry all repiobated tho principle 
of tlio system. Jefferson declared that in the ])rcsenco of 
the institution “ho trembled for liia country w'lien ho 
remembered that God was just.” Tho last named states- 
man, at the first continental congress after tho evacuation 
by the British forces, proj)Osed a draft ordinance (1st 
March 1784) for the government of tho territory — includ- 
ing the present Tennessee, Alabama, and Mississippi — 
ceded already or to be coded by individual States to the 
United States; audit was an article of this ordinance that 
“after tho year 1800 there should be neither slavery nor 
involuntary servitude in any of the said State.s, otlierwise 
than in punishment of crime.” This ])rovist», however, 
was lost. At the convention of Pliiladelpliia in 1/87, 
Avliere the con.stitution vvas scttK‘d, the .sentiments of the 
framers were against slavery; but South (Carolina and 
Georgia in8i.sted on its rceognitiori as a condition of theii 
joining tho Union, and even an (Migagcmcnt for tlic mutual 
rendition of fugitive slaves was embodied in the lederal 
pact. The ironh “slave” and “slavery” were, liowevcr, 
excluded from the constitution, “ bec.itisc,” as Madison 
says, “they did not clioo.so to admit the right of property 
in man ” in direct terms ; and it was at the same time 
provided that Congress might interdict the foreign slave 
trade after the expiration of tw'cnty } ears. It must not bo 
forgotten that cither before or soon alter tlie formation of 
the Union tho Northern States- beginning with Vermont 
in 1777, and ending with New Jersey in J804-- cithci 
abolished slavery t)r adopted measures to cfft*.i*t its gradual 
abolition within their boundaries. But tlic ]>rineipal opera 
tion of (at least) the latter change was simply to transfer 
Northern slaves to Soutliorn markets. 

Wo cannot follow in detail the several stcjis ]>y which 
the slave power for a longtime jicrsi-stontly incic'nicd its 
influence in the Union. The aetjuisition of Louisiana - - 
including tlu3 State .so named, Arkansas, Missouri, and 
Kansas — (1803), thougli not made in its intcrc.st, the 
Missouri comju’oini.sc (18l^0), the annexation of Texas 
(1845), the Fugitive Slave Law (1850), tho Kansas 
Nebraska bill (18.'54), tho Drcd Scott, decision (1850), the 
attempts to aenuiro Cuba (1854) ami to roo[»en the lorcign 
slave trade (1859 GO), wore the principal stoics only 
some of them succc.ssfuL in its career of eggression. 
They roused a determined s[)irit of oppo.sition, founded on 
deep-seated convictions. The ])ioncer of tho more recent 
abolitionist movement was BtMijamin Lundy (1789 -1839). 
Ho was followed by AVilliam Lloyd Garrison (1805 -1879), 
Elijah P. Lovtyoy (1802-1837) — a martyr, if ever there 
was one — Wendell ITiillips, Charles Sumner, John Brown 
(b. 1800, hanged 1859), all of wliom were in their .scv(*ral 
ways leading npostIc.s or promoter.^ of the cause The 
best intellect of America outside the region of jiracl.ical 
jwlitics has been on tlie anti-slavery side. William £. 
Channing, B. W. Emerson, the poets Bryant, Longfellow, 
pre-eminently Whittier, and more recently Whitman, have 
spoken on this theme with no nncortaiii sound. The 
South, and its jiartisans in the North, made desperate 
efforts to prevent the free expre.ssion of opinion rcs])ccting 
the institution, and even the Christian cJmrches in the 
slave States used their influence in favour of the main- 
tenance of slavery. But in spite of every such effort 
opiuion steadily grew. Public sentiment in the North was 


deeply stirred by the Vncle Tom's Cmhin of Mrs Harriet 
Beecher 8lowe (1852), which, os Senior said, under the 
disguise of a novel was really a pamphlet against tho 
Fugitive Slave Law, It gradually became apimrent that 
the cpicstion could not be settled without an armed con- 
flict. The dc.signation of Abraham Lincoln as president in 
November 1800 was the signal for the rising of the South. 

The North at first took arms simply to maintain tho 
Union ; but the far-sighted i)oliticians from the first, and 
soon the whole nation, saw that tho 'real I issue w^as the 
continued existence or the total abolition of slavery. See 
United States. 

The w’ar w^a.s closed by the surrender at Appomattox 
(9th Ajii-il 18G5), but already in 18G2 slavery in the 
Territories had been abolished by Congress; on 22d of 
September of the .same year Lincoln had i.ssucd his pro- 
clamation of freedom to the slaves; and in 1864 a con- 
stitutional amendment iKid been passed aboli.slnng and for 
ever prohibiting slavery throughout the United States. 

Tho Spaiiisli .sl.avi' (•(ulo, i)! 0 ]milgattMl in 1789, i.s admitted on Cuba, 
all liaiids to iifivc hooii very hmiiaiio in its eharneter ; and, in con- 
siMjiionoo of tliH, oft or Trinnlful liad become an English possession, 
the aiiti-.sl.i\erv pal ly resi^lnd — niid successtiilly — tho attemnt of 
tin* ])laiil(‘is (LSll) to hav(3 the Spainsh law in tli.at iKland replaced 
]»y the Ihirisli. Hut, notwithstanding this inihliiess of the code, 
so habitually and glaiiugly wore its provisiona Molatod in the 
colonies of Sii.iiu, tli.it J)i* K. 11. Madden, who had jiersonul 
knowledge of Hie atlairs of Cuba, declared in 1840 that “blavery 
111 Cuba was more destructive to buinan life, nioio pernieious to 
society, degrading to the hI.ivc and debasing to the master, more 
fatal to health and bapiuuess, than in any other sliiveholding 
eimntiy on the face of the habitable globe “It is in Cuba at 
tbi*^ day,” wiote Ckiirnes m 1882, “ . . . that wc .see in the servile 
class t ho eiw<iest fare, the most exliau.stiiig ami unremitting toil, 
and even the ubMoluto destruction of a portion of its numbois every 
yeai by the slow' toituio ot oveiwork and lusuflicieiit sleep and 
rest.” The slave po|)ulatiou of the i.sland w’as eshmatetl in 1792 
atS4,000; in 1S17 at 179,000; in 1827 at 280,000; and m 1813 
at 430,000. An Act was pas.s(*(i by the Spanish legisl.ature in 
1.870, pioviiling fb.it every slave who hud then ]Ms.se(y, oi should 
therealier pa.ss, tlie ago ot sixty .should beat oiieo free, and that 
.dl yet iinhoin ehildivn ot .slaves .should al.so hr free. Tho lattci, 
Ikuvovci, w’ero to be inaintained at the expense of the pioprietors 
np to tlicir eiglileentli year, and during that time to be kept, a.s 
appientiee.s, to such woik a.s w.is suitable for their ago. This is 
known as llic* Ab.iet Ijuw, having been carried Ihiougli the house of 
roprc.sentalivcs liy Sehor Moiet y rremleigast, then iinnisler for tho 
colonics. liy the census of 1SC7 thcie w-as in Cuba a total jiopiila- 
tion of I, .370, 21 1 ]>ersons, of whom 704,77*0 were whites and 60.'), 461 
bl.'uk or eolouied , and of tho kittei number 22.'), 938 were free and 
379,,V23 wcic slaves. In 1873 the ('ubans roughly estimated the 
l)opuhition al 1,506,000, — of whom 7)00,000, or one-tbiid, were 
slaves. Ml Crow'c, consul geiiernl in the island, lias lub'ly (1885) 
stated tbnt “the luslitulioii is lapidly dying,- -that in a jenr, or at 
most two, slaveiy, even in its jiie.senl niild form, will be extinct.” 

Tbeio was a couveution l»elweeii (Jreat Britain and Briml in Brazil, 
1826 lor the abolition ol the slave trade, but it was liabitually 
vn»kited in j-pite of tlic English ciuisci.s. In 1830 the tiaflic was 
deehiied piiin v bv the emiHTor of Hr.azil. Kiigbuid asseited by the 
Al»erdeeii Act (1845) the right of sei/ing suspected craft in Bia* 
ziliaii watcis. Yet by the connivance of tho local administrative 
aiithoiities 54,000 Afiicans continued to be annually imjKirted. 

In LSbO the tiade is .said to have been decisively )uit down. Tho 
planters and mine propiietois eiied out against this a.s a national 
cal.imity. The closing of the traffic made the labour of the slaves 
moie .severe, and led to the employment on the plantations of 
many who i>«*foio hail been engaged in domestic w'ork ; but the 
slavciy ot Briuil b.-is always been lighter than that of tho United 
States. On 28th September 1871 tin? Brazilian chambers decreed' 
tb.it slavery sboiibl bo abolished througliout the emjiire. Tlioiigli '* 
existing slaves were to rem.ain .slaves still, with the exception of 
those pos.Ne.sbed by the Clovi'iiiincnt, who were liberated by the Act, 
f.K ililies for emaiieipalion weio gi\eii ; and it was provided that 
all ehildren born of lemule .slaves after the day on xvhich the law 
p.is.sed should be frei*. 'I'bey weic, however, bound to servo the* 
owners of llieir niothcrs lor a term of 21 years. A clause wna 
inseited to the etlVct that a certain sum should be annually set 
aside from fines to aid each province in eiiiaiicijiating slaves by 
purchase. Seven year.s before the pas.sing of this Act the em^icror. 
whose influence has always been exerted m favour of freedom, had 
libej&ted liis private slaves, and many jliraziliansaher 1871 followed 
his example. Accoiding to the census ol 1835 there were then UL 
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Srfoil 2,100,000 slaves. • It Avas estimated that at the Loginning 
of 1870 there were not more than 1,476,667. But in 1884 they 
are spoken of os 3,000,000 in iiiimhor. A gradual separation has 
been for some time taking place l)ct\veen tlio parts of the country 
in winch slave labour is used and the fiec-labour rogions. Slavciy 
is being concentrated in the districts hetwccii ^laranhfio and Sfio 
Piiulo. In 1880 the deputy Joachim Kabuco, leader of tbo auli- 
bliivcry movement, obtained leave to introtluee a bill forainoie 
rapid liberation of slaves than attainable under the lawoflbTl, 
and for the final extinction of slaveiy in Brazil l)y 1st Jammiy 
1890. The Oovcrnrnent, howcsA'cr, lelusedto sanction the fnither 
progress of the bill ; hm tlio (piestion lias since liei-omc again of ]>re- 
seiit political interest, being the ]»riiieip.il subject iifdiseuHHioii in the 
parliaineut Avliieh opened 1st IMarch A bill has been passed, 

known as the Saraiva Law, on wliicli Me e.iiiiiotAet ibiin a 
defniitive judgment, but which is innlerslood lo lia\e disapp«iinted 
the exi»cctations of the ahohtioiusls. It is said to ]trovide 
exorbitant eOTii]iensation lor tlie slave-owiiois ; and, altliongh 
8laA''es over CO }cais of age aie to obtain their lieedom. it appeals 
that all slaves, on being set iiee, as A\ell as the indentnnd 
childiun of slaves, aie to leinaui tbii’e years longer with then 
masters at veiy low wages, the planters lljiis piactn ally receiving 
an additional imlemnity. 

Dij,. In the colonies ofmoie than one Knropean eountry, aflei the 

Ruised Jiroliibitioii of lheslu\e tiinle, altem]*t.s weie imole to rejdaee if 
slave ‘■*y ^ system of im]>orting iaboiiiers ol tlie nifcrjoi laee.s umbr 

trade. contracts for a .somewliai, lengthened leim , and this was in 

sevioal iiistanees found to (Ugcneiate into a soit cd legali/ed slaAc 
trunic. About 1867 we began to bear of a system of this kind 
which was III ojienition between tin* South S<m Islands and New' 
(‘•aledouia and tlie a\ bite set tb nii'iits m Liji. It seems to ha\»^ 
begun in really voluntaiy agieinnents ; but loi these the imseriijiU' 
Ions gieed of tbi‘ tradeis sotni substituted iiictluuls ol fiainl and 
A'ioleiiec The natives weie deioyi'd into tlie labour sliijis iiiidiT 
fjil.se ])ielenc<‘s, and then detniiieil b\ toicc , or tliey A\ere sei/isl 
on shoie or m tlieir cjiiuk's and (iinu'dtm boaid. The n, it me of 
tlie engagements to go and woik on ibe j da illations was not fully 
exiilaniod to tliem, and they vMie lined loi im nods exceeding the 
legal teiin Tlie urea of tins tiado was ei(‘ bnig lintbei i xtended 
In 1884 attention wasdniwn in a speci.il dcgieelo the Queensland 
tiafhc in PjumIic Islambis liv tin* ** llojierul ’ tii.ils, and a (Jovern- 
inent eonninssion AVas appointed to iiupnie into tlr* V'etln.ds 
followeil by labour sin p- in lecnntnig the n.itn ( s of New (juinea, 
tin* Louisiade Anbiptl.igo, and llie I t’Kutrcc.isleaiix group -'f 
islands The I’c^jult ol the invcsljgitnnis, ilinnigwbnli neailv 
five linndie.l A\itnesses weie examined, w.is the di.sdo.ine ot a 
system winch in tiejulnay ami ntioaly w.is little nibnoi to tin* 
oltl Afiicaii slave liadc 'i’bcse sbaiin‘(ul ileeds lia\c made the 
islanders legjiid it as a dut\ to jiveiigi* tlicn \vr<»iigs on any white 
men tliey <Mn entice upon tlieir sbor< s The noble liejiitcsl bmliop 
of iMolaiiesia, .lohii (.’(dciidge I’jittcson, fell a Mctnii to Ibis 
retaliation on the isl.nid of Nnkapu ‘JOili September 1871. The 
teiideiicv of the wlndc system js to cit.ib' a A\ar ol lacrs It mav 
ho (niestioned WFliether fins trade in labour can be salely (‘ontniued 
at fill ; if so, it must be mnlci a coustuut fiud vigonui'* s 3 .stcm <»f 
sui’A’cil lance and legiilatmn. 

AVe have seen that the l.ist vj'stiges of file luoustimis aiiomalv' 
of iiiodmii cidoinal shuei} aie tlisiipjteai mg liomnll < ivili/eil states 
and their loieign ]»osscssioiis 1 1, now icmaiusto « oiisidci the hlaveiy 
of piiinitni* oiigin v\hich has existed wnhiii icceiit tinns, oi < oii- 
timios to exist, oulsnle oi the AVi.'-tein woild. 

Russiau 111 Russia, a <'ovintiy wlindi had not tlie i-Mme histonc.d ante- 
serfdom, cedents W'lth the Westei n iintions, piopj-ih so called, and whuli i.s 
in fact iiioio eoireclU • lassed fis Ka'^lein, whilst slave?) had dis- 
appealed, serfdom wiui in ibi’ce down fo om own da\s. 'riieiwtal 
population of that eountiv, at tin* eailiest pcinsl ncci-,sihle to our 
liimiincs, eoiisisieil of (1) .slaves, (*2) fn-c aginiiUinal lalHUiicis, 
and (3) peasants propi-r, who W'eie small f.inners or m ^leis ami 
inemherH of a commune. 'I'he sonn‘cs of sla\ciy wctc theie, as 
elsew'hore, en]>ture in W'ar, v<duntais sjib* by ]»ooi fiecuicn ot Ibeni" 
selves, sale of insolvent debtors, and the action of the law'iii (cifain 
criminal caseH. In the l^^th ccntm’v am* lind the distim'tion 
between the three cltts.seH n.iined ahov'c etl.ici'fl, and all of tin m 
merged in the cla.ss of si-rts, wlio weie the jiiojierty either ot lJu* 
landed jiroprictors or of the stjiti*. They weie not ev'cn 
glcbm^ though forbidden to imgiate; an iin]ieiial uK.tsc of 17*.il 
says, “the pioprietors «eU their jiesisants ami dmucstic seivanfs, 
not even in families, hut one by one, like cattle ” This jnai tus, 
at first tacitly sanctioned bv tlie (Joveinmenl, whirdi ie<ei\eti diu's 
on the sales, wa.s at length fonmilly leeogni/ed hv .seveial niiperiul 
iikascs. Tetci the Great ini]ujsed a poll lax on all the niemhers of 
the rural ])Oj)ulatit)ii, making the propiietois lesponsihle tor the 
tax charged on their serfs ; aiid the “fiee wnndeimg people ” wlio 
Avero not Avilliiig to enter tlie army were retpiired to settle on the 
land either as members of a eommuno or as seifs of some j no - 
prietor. The system of serfdom attained its fullest development in 
the roign of Catherine II. The serfs wcie bought, sold, and giA'cn , 


in presents, sometlTnes Avitli the land, somctimen without it, some* 
times in families and soroctinios individually, sale by public auction 
being alone, forbidden, as “ unbecoming in a Euroyieaii state.** The 
pn>prielor.s could transport Avitbout trial tlu'ir unruly serfs to 
8ibeii.a or .send them to the mines for life, and those who presented, 
complaints against their imistms weie imnishcd witli the knout 
and condemned to the mines. Tin* first symptoms of a reaction 
a]»pear iii the reign of I’aiil (1796-1801). IU> issued on ukase that 
the seifs should not he forced to work lor their inaster.s inoio than. 

Ihreo da>s in each week Tlieic A\ere seveial feeble attempts at 
lintlier leloim, and even jihurtive ])roject.s of emaiieipation, from the 
eomineneeineiit of the jireseiit (s'litui’A. But no de(*i.sive nieastirvs 
Avere tjiken hefoie the aeeession of Alexander 11. (1856). That 
enip<Tor, nitei the rriinejin AVar. en-ated a secret committee com- 
]iosed ol the great officers of state, i ailed the chief eoininitteo for 
j>easant aflaiis, to study the subject ol Meif-enniiieipalion. t)f this 
liod}' the grand duke Goiist.uitine was an eneigetie member. To 
ueeeleiafe tlie proecedings ol the «-omniit1ee udvantag.' was taken of 
I the following inenlenl. in tlic Litliiiuman provinces the lehitions 
: of the mnsteis ami sfils A\eie r<‘gnl:ited in the time ot Kieholas by 
A\ bat weie cull e<l mvenloiies. The nobh's, dnssatisfied with these, 
now siuight to have them levisr-d. 'I'lie Goveinimnt inteipreted 
the Jipphcalion as iinplvinga Avish foi the abolition ot seililom, and 
i.ssue<l a icscrijit antli<iriring the formation of eominittees to pro* 
ji.iie definite pioposals fur a giadual emaiieipation. A eiicular was 
soon alter sent to tlie goveinois and niaishals of the nobility all 
over lin.ssin ]m>})er, jntmnung them of this desire of the Lithuanian 
nobles, and setting out the tumlaineiitJil prineiple.s which should 
I 1 m* ohseivcd “if the nobles of the ])rovinces should express a 
similar ilesiie.” rnblu o]»mion .stiongly luvomed the projected 
reform; and even the mastejs A\bo wen* o]»posed to it saw that, if 
the opeuitiou became necessaiv, it would lie more safely for Iboii* 
inleiests inti listed to tlie nobles Ilian to the biireaiietacv. Accord- 
iiigh' dining ibo year 18.78 a eoniinitter* Axasereated in nearly evciy 
province ill winch sr-ifilom exi'-ted. I'lom the schoiiies prepared 
oy these eoininitfees, a geneial jil.m had to Ikj ehiborafed, and the 
(loveinrnent ajipoiiited a sjiecial impel nil enimnission for this 
pUl]^o^c, The plan was foniicd, ami. in s]nte of some ojiposition 
lioiii the nobles, which was ani»j)iessed, it hccamo Law, ami serf- 
dom w,is al)(»lished (1 9th Feluuarv • 3d Alanh 1861). Its nature 
ami lesults have been imlicaird in H.i^'SiA, ml xxi. p. 82, The 
total nnmhet ol seifs belonging to )»rop7iet(»is at the time of the 
cniamipulioii w’as 21,62.7,609, of whom 20,1.78,231 weie peasant 
M'ris uml 1, f67,.‘{78 doinrsf ic sr'ris. This nunihur does not inehido 
th<‘ state .seifs, a\]jo forme i about onednilf of the niia] population. 

Tbeir jiosifion had been ln'ttr*!, as a inle, than that of the seifs on 
piivjite estnL.s , it might indeed, Air \\ alliue f-aj s, be regnrdisl rh 
“ an nitermedi.ite ]io.Mtion ltefw<*en seifageaml freedom.” Amongst 
(lieiii weie the serfs on tin* hinds formerly h(*loi)giiig to tlie church, 
winch liad 1 cn secularized ami tianslor me«l into slate demesnes by 
G.itheiiije JI, 'Ph e weie akso serfs on the apanages affected to 
ibe use of the imperial luinily ; the.so amminled to neaily three 
and a ./jilt imllioii.s. Thus by the law of 1801 more Ibaii forty 
millions of .seifs were eniaiuijiated. 

The si rvery of the Alohammed.m East is iisu.'illy not tlic slav'ery Moham- 
of tin* fn Id hut of the Innisr-hold. The slave Xfy a niemlnT of the inednii 
faiiulv, and is tiearul amIIi tcTideiiie.s.s jind aflection. The Koran slavery, 
buatlns a c>uisidt lale and kimllv S])nit towards the class, and 
eiiconiage.s maiiiiinissioji Tin* child of a shave giil by bei master 
IS 1)0111 ine, and tin* motliei is usiuillv iui''‘"dtobe u fiee wife But 
bcbiinl this slijverv, ImwcM'i mild in it.self, slainls the slave trade, ^ 
with Its syslcmati'* iiian-linntiiig, which has liem, ami sUll is, the 
ciiis.* ol Alina *rhc liidhc iii slaves Inis been leprsitedly d'*(‘Jaicd 
b,’ the Uttuinan Toi fc to he ilhg'i) thi'nighoiit il.s doiniiiioiis, and 
flicn* liavc bull scvtial ( onv cut ions betwei n Great Ihitjiiii and tlio 
IJndnc for its sup]ni.ssion in Kg\'l»t , hut it is still laigf ly c*’jr- 
licd on both 111 the Ijittei fountiy Jiiid in Tuike.y, owing to the 
laxil} Mini too often the '’oniplicifY of tin* G()veninn*nt oflii-ials. 

In tin* davs of the eoloiiial skive tiinle ifs Aliican i eiitre w.as the Africa, 
region Jibout the inoutbs o( the iiveis Galabar and Bnnnj', whitlier 
thn ci]»tivc iiegiocs woie Inoiiglif Ironi gieat dist.incis in tin* 
nitfiioi As many skives, (d.irkson tells us, came annually fioiri 
till'' p.iil of llie coast as fi<nn all the rest of Afiica besxles At 
])U.scnt, it IS cninmoiilj' said, — thongli Cameion in 187.7 v\.'is otlier- 
vsise informed,-- no slaves are expoiltd fioin llie v\e''t''iii side of 
tlie e»)ntinent. 'Pin* ])iinei])a] ecntics from wliiih the snnply is 
'low fuiiiisheil to Egv|)t, Tuikey, Aiahia, and Persia are ihie** in 
iiunihei. (1) The Snud-an, soutli of the the.it Sahara, apt»eai.s to 
1m* one v'flst liuntiiig ground (’aptnesaic br’onght thence to tJio 
slav't maikit of Kiika in Boiiiu, vilieie, nll<i hnng bought by 
de.'ilei's, fhc\ fjre, lo tlic nnmbii I'f about 10,000 aiiiiu.'illv, maiched 
over and desert tracks under a bur niiig .sun to AInr/iik in J'c^’zan, 
from whir i. ]>laee thev .aie diNliihiited to the noitliein ami eastern 
Aretliteiianeaii roasts. 'Pin ir sutler incs on tlio lonie .aie dre.idful ; 
m.aiiv’ .suecnml) and are ah.iniloin <1 Kolilfs iiiloinis ns that “any 
one Wlio did not know tlie way” by width tlic <*ar.'iv'an8 pasu 
“would only have to follow the bones which lie right and left 
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the track.” Negroes arc also krouglit to Morocco from the 
Woslcni Soudan and from Tiiiihuktu. Tlie centre of the tralTie in 
Morocco is Sidi llamcd ilm Musa, seven days’ journey south of 
Mogador, where a great yearly fair is held. The slaves arc foi - 
%varded theiiee in gangs to diderent towns, especially tt) Morocco 
city, Fe7, and Meijuinez. About 4000 are thus annually im- 
ported, and an nd vulurrui duty is levied hy the sultan, which 
jjroduccs about £4H00 of annual revenue. The total numher of 
negro slaves in J\Ioro(n*o ajipeais to he about 50,000. (2) 'Pho basin 

of the Nile, extending to the great lakes, is anolhei jegion infested 
by the slave trade; tlie slaves are eillur simiggliMl into Kgypt oi 
bent by tlie Ked Sea to 'rurkey. 'Plie kbedive Ismail iif IHfiO 
apjfointed Sir Sainuel llaker to the eominand of u l.nge ioiee with 
which Jm was ‘Mo stiike a direct blow at tlie slave tiade in its 
distant nest.’* The inslruet ions in the firman issued lo him weie 
as follows. “To subdue to our autboiity the eoimtnes situated to 
the south of Coinlokoro, to .suppress the skive liadi*, to nitnaliiee 
a sy.stem of lugular eoinmeree, to open id n.ivig.ilion the great 
lakes of the eipiator, and to establish a diaiu <»l militaiv stations 
and cornmeieial de]iots Ihioiighoiit (ycnlral Aftiia” Tin* woik 
energetical 1 V eomniemssl hy hiin was (ontnimsl l)v ^ ulomd C. (1. 
Uordon (1874 to 1870), but since tin* ie\olt of tlie Soudan, it 
is to be, feiiroil, no thus' of bis oi ol Uakei '.s woik leinains in tln‘ 
seeiio of tlieir labouis. The mo-^f elleetual diieet im tliods of deal- 
ing with tlie. slave trade in the present, 1eiiitoii»‘s ot Kgvpt .sei-m to 
bo those suggested by the A nil -Slave! y SmietN to Ml Gladstone’s 
Goveriimeiit III KSM evlendt'd consular .siipeia ision, and a com- 
pulsory rcgistiation of all cMstiiig slaies (,‘t) 'PlnMc has long betui 
a slave trade fnmi the lN)rtugue>3e ]H)ssessions on the K.ist Attn an 
coast. The stream of supply e.iine maiidy lioin ll»e soutiiein 
Nyassa distiicls bv thiei' oi four joules pj Ibo, Mo/aml»ic|ue, 
Angochc, and Kilim me Madag.ise<ii and the Goiiioro Iskinds 
obtained most of their slave-. Iiom the Mo/ambii|Ue coast. It was 
belnsvcd in 1802 that about, ]»as-.tMl c\eiv yeai tiom tlie 

Nyussii legions to Zan/ibai, wlienecliige sujiplies W( re drawn for 
the markets of Aiubia ami I’cisia up to 1878. Tlie, mission ot Sir 
Itartlc Kiereto thesultan <»f Z m/il»ai in 187JI biouglit ai»ont alieal y 
for the .snppiessioli of tlie slave, tiade, but it is to be fisiied that 
the ce.ssation ol the tiailii fioin that ])Oit lia.s not c\tiiigui.s1ied tlie 
tralPic but lias iii jiaitoiilv given it a ilitleriuit direetnm, tbiougli 
Sonirill luaikets. lii Madagisisii, wbieli bad been supplied fioiu 
the Mo/aimbiuue i-oast, the iinpoitand sah'ol skn es w'cie ]uo]iibited 
within the llova ilominums by Queen Uauavalona II. in .luiie 
1877. The lulcisol the (Joiiioru Islands, Moliilea ami Anjnaii (oi 
Johanna), have signed insilies for tbcuboUtion ot the status of 
slavery in then dotniniims alter ISWO, the iiilhiment of wlinh, 
how'cvi'i, it will piobalily be dilfienlt to mdoiee The stations 
ostabli.shed by the Kngbsh universities in the \ alley of the Hovuma 
and by the Kstablislied and Kiee (''Imrebes of SetUlimd on Lak(‘ 
Nyus.s 2 i doubtless coiitiibuted mm b to tin* diminution of the tiatlic 
in iho.se ])aits. It is saul that, wliereas no less than 10,U0o slaves 
formerly jiasaed the soiitlu'in end of the N>as«a ev’eiy y<ai, in 
1870 not moie tii.in IIS vveieknownto li.ivi* been umv* ved by that 
route. IJeuteuant O’Neill, Uritish consul at Mo/ambmue, wilting 
in 1880, Pixed at about oOOl) the iiiimhei llieii anmiallv exjKuli d 
from the coast hctwi'cn the iiveis Hovuina and Zambesi lint 
since that date the trallic .seems to h.ivi uieued a lievh impenis 
from an Iiieie.ised demand for ivi»i\, llie slave .'iiid j\oiy tiades 
being “band and glove ” The roitiiguese, appeal to be the most 
dctonniiied iiplioldeis ol the evil system, ami in consiMjiienee me 
every wliere dete.sted by the iiaGves, 

Tliere aie otbei minor braiieiies of tin* trade els« when* in Afiiea. 
Tims fioni llaiar in Sonialidand i-aiiivinis aie sent to Bei]»»*ra on 
the coast, wheie tlieie is a gieat aniiii.il fail. 'Plie skives aie 
collected from the inkiiid (killa counliies, fioiii (biiagwe, and 
from Aby.ssini.i. 

Ck-iikson tii-'.t, and llnxton aflerwaids, whilst lljev urged all 
other means for the suppression oi di^ oniagenn nt 'if the .skive 
trade and slaveiv, s.ivv ( lisuly that the onh thomughly elleetual 
inctllod Would he tlie di'V elopmeiit of legitimate enrnmerec in 
Africa itself. When Buxton published in IS 10 his book entitleil 
7'/ic Slave Tmdt' and tin lirwnh/, this was the ieme<lvbe loii- 
tcnijjlated. The uiifortuu.ite Niger e\])edition of IMl w.is directed 
to similar ends ; and it Ins been imuv and more felt by all wlio 
were inteiVMtcd in the subject that lieu* lies tin* ladual sobition 
of the great jiroblom. It, was for some time tlumghl that fu>m 
Sierra Leone as a centre indiistiv and < iv ili.uitioii might be djilused 
anioiigsL the nations of the eontineiit ; and in 1822 the eohmv 
(which in 1847 became the indc]>einleiit lepublic) ol Liberia had 
been founded by Americau.s with a siniikir objei I ; but iii neither 
COSO have these expectations lieeii fullilhs]. A rew', and it would 
seem really hopetul, ctfort for the same gicat end has recently b*‘en 
iindei taken. 

Leopold TI., king of the Belgiams, invited m Septemlici- lS7t> 
reprosentative geogiaphers to a eoiifeience in liks jailai*!*, to discuss 
the question ot (he exploration and civili/ation of Africa through 
the devclupnicnt of coninierce and the. abolition of the slave trade. 


Six Kuroi>can nations wore roprosenlea, and an International 
African Association was formed. The central coiiimittoo organized 
seven successive expedit ions from tin* ea.st c'oa.st to Lake Tanganyika. 
The exploration of the (kingo by Stanley turned attention to the 
we.st coast, and lie went out to the (’oiigo in 1879 as commander- 
in-chief ol the association, to oi>eii up tliat river. The association 
ohtaine«l, by lieaties with tlie native chiefs, the cession of certain 
teiritoiics. I’lic recognition of its ilag and its territorial rights hy 
the European I’oweis has transfoiiiied tlie tt.ssociatioii into tlie Congo 
EueSleli*. A con fei dice was held at Beilin on 1.5th Novemher 
1881, attended by pl''iiipoleiitiarie.s fiom all the European stafe.s, 
to legnk'ile the poMtion ot the lU'VV stile, and one of its declara- 
liniis vv.is Hut “these legions .shall not be used a.s markets or loutes 
ot ti.iu.sil. foi the tiade* 111 slaves, no matter of what r.icc ; each of 
Ihe.M* poweis himls itsell to use all the incaiib at its disposal to init 
an i*ml to lhi-.lMd(‘and to punish tliose engaged in it.” The tern- 
toi rof the new state vva.s fixed so as to compris(5 1,005,200 .square 
mik*.s, with an c.itimatcd jiopultilioii of 42,008,000 .souks. Stations 
luve been built at points ex lending for neaily 1500 miles into the 
ceiifu* ol AfiiiM 

’riicie aie, it, cannot bo domed, real dangcis connected with tliis 
great eii|(*i prise tor the uviliz.itiou of Atiica. J)ispiiles may arise 
betwten tlie poweis having inteiest.s in the tcnitoiicsof the new 
.si it( , and, sfill v\ or.se, the natives may be led to take sides in sm li 
di-jiutts. That tlie Afiieaii iiopiikition sboiild be sometimes op- 
pu ssc»l, or have jnstu'c denied lliein, by Eurojiean traders or otliculs 
is bv no iiK'an.s unlikely in the ]n-csent state of oj>inioii with ic.spcet 
to oui dimes towaids tin* letaided i.ues Difficulties, too, may bo 
I leali'd by the iivalnes and mutual jealousies of the missionai ies 

01 tln'sevcial W’estf iii eommuiiioiis. But, vihilst foreseeing these 
possibilitu s ami urging tlic m‘ce.ssit \ ofgiiauiing, as far as ]K>ssibIe, 
against tin* evils icteiieil to, we ought not to view lu a gunlging or 
Misju. lous .spiiit an I'litei pnsc* vvhn'h is begun with puic intention.s, 
and will ]uobably do min*b to light the wiongs and impnivo the 
position ot a deeply injuieil itortion ol oui uu e. The establishment, 
ot the state will be no icason foi the (ess.itioii ol any elfoit wliicli 
Western (lov'i innients can make*, l»y the exercise of inlliieneo and 
by lemonstianee, toindiiei* Tuikeyainl BgypI tofiillil their ciigage- 
nn*nts ics[»ecling tin* .slave tiade. The i iileis ol those .states are 
well disposed to apju’opnato tin* lesnlts ol mou* advanced civjliya- 
tion ; and we in e<l not de^]>an ol tin* disa})peaidn(‘c in Mohammedtin 
eommiiiiities of .slave-lmhling and Us ally j>olygamy, since those 
}»i.i<ln*es aio not enjoined, biitonlv tolerated, by a leligious code 
wliieJi soei.il ]»rogi ess will inevitably lead Us adliciciits to modily 
by Intel pietat mil. 

IUblnvttapliu,^K)\\ thf s(>\t i.il buimlu’s of tin* subjeef of Nlaveiy luid sorfilom 
fiiltei iiifm iiiutioii may be obUiiiu'd lioiii tin* folloniii^ Morkh, w liich liu^c bciii 
uinongNt those ttse«| in the pieiMiatlon of the preteiUng Bketeh. 

Un ViKient .Shtteiv It. Wallou, Jlatotre tie t’J.stlavmje data V Antiquity, 3 
vols , lsi7, *.,M eti lK7a, A limckh, Puhlu i.ctmvunt oj Athfm, tiansl. hy 
i« (’ill lien all Iiwis, i>d (d W'lUi.iin Itlaii, Jnr/titrif tnto the Jstate of 

Sfarenf nntoua thr A'oM/mii, T>'oin thr Penod to thr S'^tahltshment of tha 

! omhants in Jlafn, Is.l.l, Diiiiaii de l.i Malle, J-Jcintonne Politiqiif ths 

2 \oh , l.sio, M a'io|doiijt, /A ’ ! Influence dit ('hraluinmiu* ttur le UroU (’ml dcs 
Jloinaita, '2il vd IS.V» Uii Medi.e\.il .si.i\eiy and .Sis fdoin : (i Uuinhei t, ui LIOI 0 
“I’oloii.u ” intlie Otrinmnam <Ajc Antv/uitt t (IrirtfUts el Jtoniaines «if Daieinbeii; 
and .Sa^lio (now iiKuuiseof piibluahoii), .1 YannskI.yv VAbohlton dt' I’Jisflnvtwf 

an Mot/t'n Aot rt dr fo Tranifvnnativii t-n t^rmtud*^ de la illtln (VV'iillnii 
and Vaiioski laid jointly ennipusi'd a niernoi' tn coiniuMe for a jinze olhied h> 
tin* Aiuihinv of Moial and INdithnI Siiem es m tsa7, VVallon'H poilion of iho 
ineinun la't.iiiu* the found ition of his fhaoiiv dr I' Podarofie data 1' inttqntt* 
ulMi\( mentioned, Vaiioski's ji'iit, the expansion of whiiliMaa ]ii evented hv his 
eail> d(.ilh,Aias post luimoii, sly tniblished in IKdO; it is no inoii* th.in a alight 
sketcli), I>enj'itnin Uueiuid,* an Potnjdiiqne dltnanon, lKt4 ; 

Jiisiil de f'onlaino S Hi^toite de^ Jtaltlutioii'^ Pohtiques dc I'anciennr Flatter. 
(onh lhellutp.iit lius heiMi published, ‘Jd ed 1877), ami yAc/nM/ot umi qnelqurs 
/•lohttiihi d lliduire, IHS.j (the lalteJ wmk i oniaius the beat extaiil disutsMon 
of the wholi .suhjeet of the co.’oadCa^, founded thioii{;liout on the oiiKinal lexta); 
.Shildis (\ nditutinnal Jlintnm of Finjla ml, a \ols, 1S74-7S On the ('oloiiiai 
M,i\e Iiade and .Slaveii VVashingnm tnnnr, Lite and Vvya<te% ot (’htti,tvjdter 
*’oininlnis, Is'js, aeveiul limes Mpniileil; Arthm lleljjS, Life oJ Las Casas, 
iM.s, IliMiu I'dwaids, Jlatom, Cit'd and Coniniemal, of the liiitish llt-it 
Jndu'-, I7!)J. .Mh ed in 5 ^fd^. JSlU; Thomas C'luiksoii, llatotii of the Ihst, 
/'ti>ai4St>, and Art onifdishnu nf of thr \holttinn of the Afriuin Stan Tmde In/ the 
Ihilish Parliament, *2 \ols , iSOh; T Fowell Iluxton, Afnean t^lave Tiade, *Jd 
ed I Sis, ami The llei.irdy, a Sequel, tS4(), Afemotri^ of Sir T F, tUulon, edited 
hv ids son Chniles Huxtnn, 3fl ed. Isl!). On Notlli Aineinaii .Slater} O M. 
.Stroml, Litus irlatimj to Slaviru in Ainerteu, IM ed iH.'id; II (Jreele}, 
Tht Amrncan Cnnflol, IS0.>; and John K. Oaiines. The Slave Poinr, its i’hatac 
ter. Career, and J*roUthle lUstr/wi, 1S(,'J, ‘id ed (in huuilliiii . Hetther 

and Kiditei, lit ant and the Jlraziltans, Ulh ed 187!). On liussun .Seifdoiii: 
1» Mjukui/ie VVallace, Jlitssta, 1S77. I or the ^•^n^ll^n Btate of the \fiicun Bla\e 
tilde, and ot Teypiian and Turkish slavciy, the Ismailta of Sii .S. Iliikei, the 
^^llt>m's of LiMiiKstone, and the b;ot;iiii)hies of OouUm may he (Oiisulted, 
hesidi's the many doeuim nts on lliese subjects published by the Ihitish and 
I oieijtii Anti-Shui ry .Socu tv. Tin le .iii* two volumes hy A.TouinuiKne, entitled 
res]K I lively liistoire de T Fselavatic Anaen el Model nr, 1880, and Ilistoire da 
Serraae Annen rt Moderne, 1870, vvineh bilnp together nianv facts idathu; to 
slaven and ecifdnm, hut they an* Munewhnt loose and uiiciltKal; the authoi, 
too lepeats Inniself imuli, uml dwells on many tojiiCN seateely If at nil eon- 
lUMtid v\ltli his imiin iliinies Ihe hii»:i*Ht and nioMt philohophhal view's on 
el.iie' \ {j:eueiuli\ w id be lound in llume’» Fssaij “ On Ihi' I'opulousness of Antlcnt 
Nalioiis ” .'ind in Coniti* s /‘hilnsnphie Positive, vol. v., and JhdUiqne I*ostlive, vol. 
Hi lot* its cionoinic effiets, wtien it is ictr.nded os an oifranization of lahoui, 
efereiue may Ite Juid to Smiths Wealth of hatums, hook id (hap. 2, ,T. .S. 
Id ill's. /\>(»Oca( Fcuuoini/, book ii. diup. h, and J. L. Cuiriics’s Slave Potcer, 
cliap. ^ (J K. 1.) 
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A COORDINC? to tlio tal>lc 8 puLlislicd by rioudilovicli 
in connexion with tlio tuhnirahle elhnoloj^ienl iniip 
of Mirkovich (St JVtersbur«^, 1875 ), the Slavs may ])l* 
grouped goograpliically as follows : — 

I. Sor I h-Kastkkv Division. — 1 . Jfus.^innii. — (a ) The Oreat Rus- 
sians {H Id'oroKsskic), wlio occupy tlie govern nicnts round Moscow 
and extend as lar north as Novgorod and Vologila, south to Kicll and 
Voronezh, east to renza, Sinilnrsk, and Vyatka, and west to the 
Jjaltic. ]>rovinees and Rolainl ; they iiuiiilu-r about 40 , 000 , 000 . (h) 

The Little Russians {Mithronsunic)^ who include tho Rousines oi 
Rousniaks in (lalnua and the IJoiki and (iou/oiili in Ihikovina ; 
they nundier D),.‘J 70 , 000 . Drawing a straight liinj firuii Sainlc< 
near Cracow to the Asiatic fiontici of Russia, axc shall lind their- 
language the doiniriaiiL tongue onhilieia and all the southern parts 
of Russia till x\e eonie to the (\iiicasus. It is also spoken in astri]* 
of teriitory in the iionh of Hungary, (c) Tlie White Russians, 
inhabiting the western governinenls ; they number 4 , 000 , 000 . 

2. 1iuhjiinniu% including those in Russia, Austii.i, Hounnuiia, 
Rnlgaria/ eastern Koiinielia, arid those under 'ruikish goveiniiKiit 
ill i\lueeiionia ; their total uumhei is 5,12^1, *>02. 

ii. >SV/-ro. f Von/'i, iin ludmg those of Senia, Mont«*negro, the 
soulhein jKirt of Ilungai y, and a lew in th * soutli of Russ»:i , tliev 
aio leturued as mnnheiing 5,010,500. Jbre ,iIm> mav he plai-eil 
the Slovenes, im-lmling those in Slviia, (\uiiithia, ami Caniiohi, 
amounting to l, 2 S 7 , 00 ti. 

II. Vi SI Mis Division. — 1 . y’e/c.v, dixnhsl hctvxecii Russia, 
Austiia, and I’lnssia; they niiiiil»ci 0 , 402 , 102 ; under tins load 
mav he inelmled the Kaslifiul)es near Danf/ic. iiunihenng 1 1 I. HO. 

2 . C//c/A.s’ and ilAovo'/rrav. 4 ,.S 15,151 in iiniiihei ; hen-aho may 
be im lnde<l the Slovaks, nunilMiing 2 , 22 .‘h''> 20 . 

It Lusnintn // V/o/v or l'[»pei and ijowei, jiartlvin Savony 
and partly in Riiissu. 'I'lie L’j//Mr ]i\itUs mimliei 00 , 000 , tin- 
40 , 000 . 

'J’otal mimhcr of Shivs m holh divisions S 0 , 400 ,(hS,*{. 

Originally tlio Slavs wore spiond ovci a great jiart of 
northern (Icrniany, cNtendmg as far as rireeht, 'wlunli was 
ancionlly called AViltaburg and w.is a city of the VVil/en. 
Thus Slavonic was ccitaiiil}^ spoken in I’omeinnm, Met kicn 
burg, Hrandenburg, Saxony, wi'st Ihdicniia, Lower Austiia, 
the greater pait oi rpinu* Aiisliia, north Styiia and north 
C'anntlna, a huge jrart of what is now linngary, and in 
the localities now' occujiicd by Kiel, Lidmek, Magdeburg, 
Halle, Lci[»sic ( - Lijrsk, tin* city of liTU(‘-tri‘(‘s), Jlaireiitli, 
Lin/, Sal/burg, Oial/ ( -- (hadetz, (Jorodetz), and Vienna. 
The nann*s of the old Slavonic tribes originally settlcrl in 
tliesc]rart^ of (lennaiiy are given in Seliafarlk’s SlfUtusrhc 
Alirrtimnu rj to which woik the reaih-r th-siring fnrllii i 
infoMiiation iiinst Ire referred. They aic inentioin*d Ire 
rpieiitly in siicli writers as Helmold, Dietniar, Arnold, 
Wittekind, and others. AVo Jiear of a (oinniercial <-it) 
of importance, wliiidi some wTiters have rather fantasti- 
cally termed the Slavonic Anistenlain, called Wolin, on 
an island of the same name, Axhicli was known as Wimtlia 
to the (Jerinans and as Jnliii to the Danes. Sclialarik 
even wished to see the Slavonic tribe of the. AVil/eii in 
English Wilt'-.hi re. This, however, cannot lu* aecejrted; the 
original name is AVilsietas and that ot the Ionmi WjI- 
tnn, the town on the rive.r Wily. Jt has long be(*n a 
generally re.»-eived opinion that the jiKxh'rn (Ireek.s have 
a large Slavonic admixture. 'J'Jiis opinion was boldly 
a.sserted some years ago )»y I'Axlliuoraym- and has imt been 
upset even by tlie labours of M. Satlnts. He dwells miuh 
ujum the form '^OkafjijvoL as di.^tinel from IVAa/L/roi , 
but this corruption seems to be owing to some sindi falsi* 
analogy as c<rOX(U. Miklosicli, in liis 
Wtn'Urlturh dev sltn'inrhni (LSSO), eon.siders the 

two forms to be hlentical. In like fashion l’roco]»in.s 
connects Serlii with ^Trofmi and Constantine Dorjdiyro- 
genitus turns Svatoplnk into Aledircval 

Ureece, especially the reloponncsns, alKiniuled w itliSlavoiiic 

* Tins spelling has been atlopted us best ealeul.'iti*«l In .shinv the 

pron ineiation of the name C’/ceJi, m tlie same way as tlie French write 
the \v jni Tcheque, 


names, wlileli are now being re[da<‘ed by others draw’n from 
classh-al sources. Kollar nnd Wolanski wished to lind a 
Slavonic ]»opulation in Italy , but their opinions are con- 
sidered the wihl dreani'^ of unscientific jiatriots, though 
these views found their way into such vvoiks as tlie Var- 
romnnus of Dr Donaldson. Eipudly unfonmled np]iears 
to be the belief that a Slavonic element may be tiaced in 
Spain and Asia Ahnor. It tin' Slavs have lost in tlie west 
of Kunijie, they liave gaineil in the east i onsiderably, as 
Russia has encroached nj.on the Tgio Linnisli tribes of the 
northern and casti-rn portions of its empire, and many of 
these races are novv in vaiious stages of llusMlicaiion. 

As to tlie original home of the Slavome lace there arc Original 
three leading opinions.- (1) the Sla,v.s sittled in Europe 
at a jieiiod contemporaneous with or sliortly after the^^’^'**' 
ai rival of tin' Teutonic and other Inrlo-hhiropean families ; 

(-) they lirst made llndr appearance in J'Aiu»pe with tlie 
Huns, Avars, and otlier Asiatic barbarians in the 5d cen- 
tury after Dhrist ; (II) they oiigin.iled in Kairope, as dnl 
the .so called Jndo-Eur(»pean raci* altogether. This la.st 
view Jia.s been maintained ])y Peiika- and Schrader " (sec 
below). 

The first of tlieso views has beiMi snp]>oited by Sclia- Schn- 
farik. ilc considers that the Slavs li-ft Asia m very early 
times for the following riNisons (a) the fact that the'^'^'^' 
Slav'onic; languages are mon^ closely (*oiim*cted with Enro- 
jiean tongues tlian with tho.se of Asia, even granting the 
many allinilies of Slavonii* with Zend or (as has been 
recently shown by Ifnbsidimann) with Armenian; (A) the 
similarity of tlie nianni'rs and customs of tlie Slavs to 
tho.si; of the (’cits, (^ernlall*^, and other Knrojiean popu- 
lations; (c) the fururienee of ni.iny monnt.iins, rivers, and 
towns having Slavonic names winch an* mcnlioned long 
bcfoie tlie Slavs lln-niselves arc loimd in history; (d) 
llie. fact that the Shi\s are alwa^vs ,s]>oken of b) tlie earlier 
wiiters in terms wlihdi show that tin sis vvnteis considered 
tlieui to be an ancient Kniopean nation, and wens stinek 
with the large area over vvlncli their populations extended. 
Moreover, tlie arrival at a eoni]).iratively laics jK-iiod of sncli 
1 large hordes would liave madeagrc'at impression upon the 
snnoniiding nations at tin* lime, and tins would c‘ertainly 
havts found an eclic* in their histoiians and cliioinelers. 

Schafarik believes that tin* Slavs or VVeiuls (as they 
were called by tlieir I’mitoine iicigliboms) weie s(‘Uled at 
a very c'arly period on tins sonllicrn coast of the IJallic. 

'file word “ Weinl ” lie coimc'cts with a Slavonic (ruf/tt) and 
Lithuanian [trnuda) root meaning “water”, llins it would 
signify this ])eo])le dwelling about the water. He appesars 
to include under the Slavs all people iManng the name 
WeinN, notably tlie Venefi on tin* Adiialic*. Other vxriters, 
liovveviT, coiisidc'i that the word w .is applied gcneially to 
any maritime j)(‘o]»le; and this vi(*vv apj»eais piobuble. 

The name also ocems in Sw it/criand. 'riie Wends then, 

; acconliiig to Sehalaiik, were tin* earln-st inhabitants of 
; the Haltic (oast; bat liny were e\pc*llcd by tin* (Jotiis in 
the 4lh centm v ii c. Ncstoi makes ()lhei tMbc*Nol Slavs to 
have been i*Ntablisln*d at an earlv jk nod on the Danube* and 
to liave bec*n diiven thence by tin* Vhnlis, a j»cf»j'!c whom 
scholars are inclined to identify with the IjUlin colonists 
fioiii vxliom in a great nn*asnie. tins modern Ilonmans arc 
(Ic'scended. We iind other tubes .settled in the neiglibonr- 
Jiood of the ( ‘aipatliiaiis. Tins lirst histoiiaii w ho relates (’lassical 
anything ab«»nt tins Slav's i> ])r(»biibly llciodotns, whose 
account ol the nortli exf Kmope i-, viry vague. Among 
the Scythian tribes nnntioincl by liini two have been 

" (hajmrs Atxonr, \ H'linu, ISSlJ 

Sj/nichnnjit rJirUfir/ mill l'nj< >*1 huhte, 1SS5. 
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identified with the Slavs by Schafarik with consider- 
able probability, — the Budini and the Neuri, Of the 
former we arc told that they were a large nation and had 
blue eyes and red hair. The description of the country 
they inhabited corresponds pretty closely to Volhynia 
and portions of White Russia. The Neuri arc placed by 
Schafarik on the river Bug, which flows through Bodolia. 
There at the present day we find a river named Ntirefl*, and 
the surrounding country is called Nurska. This opinion is 
supported by Schrader, who places the original home of the 
Slavs in Scythia, rusclie ^ goes so far «s to consider the 
^eastern part of Eurojie -es]jf!eially that ]»ortion of Russia 
which constitutes the liasin of the l*ripet, the Hcrcsiiia, and 
the Dnieper -as the primary abode of the Indo European 
race. Dr Kurd von SclihVzer interprets Herod, iv. S A 
the story of Targitaus and his three childreji as an allubi<ni 
to the Slavs. The falling of a ]»loagli with its yoke from 
heaven would hardly be a characteristic tale of a nomad 
people. We seem to ha\ean echo of the Jitories of tlie 
)H»asants Mikoula, Selianinovieh, J^iast, and 1’1'emysl, all 
dear to Slavmiic legend. The \iew tliat tlie ancestors of 
the Sla\s arc to be found among the Scytliiau tribes has 
been supported in recent times by the Rii.^sian author 
Siabieiin.* He also thinks that their original settlement 
W’as in Volhynia and AVhite Russia. Tlie speenuensof the 
Bcythian language w'hich liavc come down lu Il(‘rodotus 
and elsewhere can c(Ttainly best be e.Nplaim'd by Indo- 
European root.s. The luimc. Slav docs imt ocour in any 
writer before the time of .lordanos, unless it be in the 
iVttuai'ot of J*tolemy. Jordanes says of the]n ---**<jiiorum 
nomiiia licet niiiu! jier varias familias ct loca mutentur, 
principaliter tamcn Sclavini et Anb's ’’ Tt is probably 
connected with the root ^/oco, “ the word,” which is related 
to the (Jreek kXcw (Slav. «///, “to be called”); and in a 
Polabisli ^o(*abulary >vc get the form }^Hro. The Slav thus 
comes to mean “ the intclligd>ly speaking man” in esmtrast 
to “the dumb man,” Ninnet:^ which in the modern Shuonic 
languages has come to mean simply “ ( lei man.” Aliklosieh 
{Etifm. Worterh.) thinks that tlie tenninatioii -ene in Slovene 
bIiowh the word to be derivisl from tlie imm<* of a jilaco and 
rejects the ex[)lanation from t^hivn. Some Slavonic scholars 
have sought an explanation of the name in the word 
“glory,” 

Penka,'* however, attempts to ujiset the ordinary oty- 
mology. According to him the Slavs are non-Ary.tn and 
belong rather to the Tgro- Finnish race, 'riieir name, he 
tells us, shows that they wore subjectc<l by the Aryans and 
became their de])endant». TTe considers it to be derived 
from the present participle of the rnf>t hlu (“ to hear,” Slav. 
«/?), and thus identifies it wuth “ i-bciit.” The name Wend 
is used by Tacitus, who speaks of the J’cncini, tlie Y^uiedi, 
and the Fenni. Ptolemy also alludes to the AVendic 
mountains. He tells us that Sannatia, 7.c,, all the terri 
tory cast of the Vistula and north of Dacia, w’as iidiabitcd 
by widely scattered races and that the AVenedic 'nmu-o 
established along the whole of the AVendish gulf, .lordanes 
calls them Winida*. The other name. Antes, aj»j»lied by 
tliis historian to the Slavs, ivhicli, like tlie wonl AVend, 
they never used themselves, Schafarik connects ^^i^h a 
Dothic root. Duchinski, Henri ^Martin, and others luive 
denied to the Russians the right of being called Aryan. 
Penka,* os stated before, carries this opinion mncli further 
and refuses the 'appellation to the whole Slavonic family. 
Finding that many of the Slavs have (diestiiiit-colonred 
curly hair and dark eyes, that the White Russians are blond, 
that the southern Slavs are darker and have a shorter liead 

than those in the north, lie is inclined to see in the Slavs 

' ' ■"■■■■ ' ■ ”*' ■ ’ ' — 

^ JJU A rier, tsin DeUrag zur hi»tonsch(^ Anthroi.whg}e^ Joiia, 1878, 

* See, however, the argrumeuts on the other eiilc in the article 
SCTTHU. ® cU*i p, 126. * Op. ci^ p. 125. 


I a very mixed race, and quotes Procopius^ in support of 
his opinion. 

The second of the opinions alluded to above has been Wooers 
adopted by Wocel,** according to whom the Slavs in the''^!®^* 
north of Germany on the Elbe, Moldau, Sale, Spree, as 
also those living soiitli of the Danube, were not living in 
juxtajjosition in the Bronze Ago, but w^andered into those 
regions some centuries after the birth of Christ. Jn proof 
of this assertion he cites many names of objects which are 
common t() the Slavonic languages and yet could not have 
been known to any jieople in the Bronze Period, — as, for 
example, inui (O.S. objects made of iron, as scythe 

(O.S. kom), chisel (O.S. Jlalo), longs (O.S. klesta), knife 
(n-U:)y saw hoe (motgha), sword {nHv)y stirrup 

(sfremen\ spur {uafn/Zia), net‘dle (jehin), anchor {kotva). 
Ckuumoii to all tlie Slavonic languages are the names for 
gold (:/atu\ silver {stribro), cojiper {mkl), tin (o/oco). All 
these words must Jiave been iormed while the Slavonic 
jieoplc dwelt together in a comparatively narrow space, — 
according to AVneel between the Baltic, the Vistula, and 
the Dnieper: otherwise, according to this author, if we 
snj>i»o.se that the Lutitzes, Obotiites, Sorbs, and (7hekhs 
wiTe autochthonous, it is difficult to see how they could 
ha\e liad the sanu' names for many object.s whiidi did not 
exist in the Bronze Age, c.^., iron, as the Slavs on the 
Dnieper, the Iklkans, and the Adriatic had. Wocel con- 
siders the SJav.s to liave boon a }iastural ]>coi)le wdio entered 
Eurojie ilnough the ] Kisses of the (Amaisns. He compares 
the agricultnial w(U‘ds which all braiiclios of the family 
lia\e in common, as p/ou^y “plough” (and also rah)) 
hnneiihy “ploughshare”; zhitoy “corn”; pshf‘nit:f\ “w'hiMit”; 
t/frfnfiniy “barley”; oec^•, “oats”: proao, “millet”; snopy 
“sheaf.” On the other luiml, as Wocid maintain.s, objects 
connected w'i lb civilization the knowledge of wdiieh only 
datt's from the inlroibiclion of Ohristianity have not a. 
common name in the Slavonic languages, sneh as “pajier,” 
“]favemcnt,” “steel,” “vehcl,” iW‘. So also there is no 
common t<‘rm for “]>roperly” or “ inheritance, M’or the 
simple reason that the Slavs kiu‘W' ii(»thing of private 
I jiropeity, - the laml being hehl in common under the care 
of the vladikit or startafiinay as in the Servian zndriKjas at 
the ])reseiit day. 

The condition of tlie original Slavs has also hcen investi- 
gated from the linguistic point of view by Gregor Kreck.'* 
According to this wiiter, besides the cereals jireviously 
mentioned the Slavs cultivated the ra]>e (trpff)y the jiea 
{s(fchu'Oy fjraJih), the lentil (fvnshtn)y tlie bean (('/oA), the 
popjy (f/tfiA'), hemp [/.itnu/ip the leek (fo/rZ-), tVc. ; corn 
ground by a hand-miJl or v\at(‘r mill {ihrinouVy innlin) into 
meal {mmiha) and baked into bread (Uth h), honey {med) - 
the collection of vvliieli was an important occujiatioii among 
the Slavs, as we find by llm P(»lish laws meat {mfmo)y 
milk {ndvko)y and fruit {(fvoa/ifli/t') formed their food. The 
drinks were oi and /v'/m-*, l>eer and wine. Kreck considers 
that the minute details of honse-biiilding jKunt to a habit 
of living in fixed r(‘sulences,— thus the house (c/o?w), the 
stable {kfihv\ tlie threshing-floor {(/oiiumo), the court (^f<w), 
the village (^’^.v). Jii opj)osition, hovvev'^er, to this view of 
Kreck we have the opinion of Helm, who contends that 
all the words used among the Slavs for stone building.s 
are borrowed, and seeks to prove that till comi>aratively 

® AV//. Otit/i , ill, 14 — “ri 5c cruffMara ^at rds Koftan, oCtc XcvkoI it 
uyav i^ayOol ciaiVy oiVc ti) it rb g.i\ay avroit vauTcXZs Tirpavraiy 
u\X i/iripvOpoi chtv dirayret/' 

P/u/r^' Xemr fWr ('fho Eaily Days of Bolieinisi), Prague, 1868. 

It js cited by Selirader, p, 90. 

' Tlu* wonts not speeitied as Obi Slavonic are Dobendan. 

® Kinlvitvng in die t>lani>c}tc Lidt/atnr-Otarhichtfy Gratz, 1874 ; see 
Schrader, p. 9*J. 

^ A word which sonic recent scholars arc inclined to think of 
Armeuicu origin, 
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recent timee they had only kuU made of osiers and led a 
Ixalf nomadic life. Certainly municipal institutions arc 
no feature of Slavonic life, and the [laucity of large towns 
in Russia is striking even at the present day. According 
to Kreck, words are to bo found very early wdiicU show 
the development of the nation from the family. Tims the 
fcommune {ohatchim^ rod) becomes the family (plemya) and 
the family the people {narod, yenzik). There arc (‘ommon 
terms for law {pravo prarda^ “right**; takun, “law*’). 
Besides agricultural pursuits we liavc mention of the arts 
of braiding (plesti), W’eaving (fkail), tailoring in a scries of 
common exi)rcs8ions for portions of a[>i>arcl, carpentering 
working in iron, Of the jiriinitive Slavonic 
flora we have the oak {doub\ the lime tree {Hpa\ the acorn 
\yawtv\ the beech {houky\ the willow {vrha), the birch 
{brem)y the pine (bor), as also special kinds of fruit, the 
apple (yabrko)y the pear {yrouska)^ the cherry {eishnya^ 
tlie nut {orM), and the j>lum {diva). 

!r i'ictet placed the original home of the German anti 
s* Utu-Slavic rat'es on the northern hank t)f Ihe Oxus. 
Thence he thought they came over the extensive plains 
of Scythia to the I’ontus Euxiuns. 

The doctrine of the European origin of tlie Aryans 
api>ears to be steadily gaining ground. Tt is su]i]>ortetl 
by IVofcssors Jihys Jind Sayce of O.vford. The last-named 
is inclined to see the home of the Jrido- European race 
in “the district in the neigldjourhood of the Baltic.'* Dr 
Ludwig Wilser' makes Swctlen and the north German 
shores the centre of tlie pntniti\e Aiyons, from which the 
CTcnnanic tribes, Celts, Latins, Giecks, Slavs, Jathuaniaus, 
Iranians, and the invaders of India gradually detaclu'd 
themselves, migrating mostly sontliwards and eastwards.'*^ 

Leaving now the attempts to del ermine the primitive 
home of tlio Slavs and the date <»f their immigration into 
Euroi>o, and also tlie names which th(‘y have in coniimm, 
wliether used by themselves or given by foreigners, we 
wnll trace as far as [mssiblc the derivation of the chief 
io«« appellations of the Slavonic peoples. {\) Human For 
an analysis of this name see Jlussi.v (v’ol. xxi, ]», 87 av/.). 
(’2) Jiuhjanans.— By the 3d century w’o find Slavs set tied 
between the Danube and the Balkans. Immigrations were 
going on till the middle of the 7tli century, us tliese hordes 
were driven southwards by new invaders. About G81 the 
Slavonic sc,ttlers fell under tlie yoke of the Bulgarians, a 
Ugro-Einnish race, if w^e aecei)t the views of Sehafarik, 
Drinolf, and others. The origin of tlie Bulgarians them- 
selvcxS is obscure. Some have made, them Tatars. Pro- 
fessor Ilovaiski believes them to have been Slavs. Ilie 
theory which connects the name “Bulgarian,'’ “Bolgare,’* 
with the Volga is now' no longiT held, J^arly modifica- 
tions of the name, such as Burgari, Wurgari, <kc., show 
its analogy with forms like Onoguri, Uturguri, Kulrignri. 
The elements of the w'ord are Ind and yaii. J’rofessor 
Vambery attempts to derive the name from the Turkisli 
Xfivh hnlija-waky “to rev'olt”; but this seems little better 
than a guess. Wo arc told that Koubrat, a Bulgarian 
prince, made liimself independent of the Avars, and that 
on his death his territories were divided among his five 
sons. Tho eldest remained in the ancient scttlenmnt on 
the Volga, where the ruins of their fonner capiUl, Bolgari, 
are still to be seen. The third son, Asparoukli, crossed 
the Dnieper and the Dniester, and settled in a })lace 
called Onlvlus, probably tho Ohl Slavonic, onyfy “angulus,** 

* JHe Jferkun/t der J)eutsr/ini ‘ Neuc Forsvhuvgcn abiir (^rq^a'/nrhlr^ 
AhatamnmnUi und Verwandtschaftsverhiillnisse unsrrci/ Vo/kes, Cails- 
rube, 1885. 

. See ftn iiitcresling article hi the American Nation (3d llcccmlMT 
1885), whera it is shown that the first ]ier«oii to advocate tliis theory, 
which seems to Vhs gaininj? ground among scholars, wa.s Dr Lntham,^i!i 
his edition of the Oermnnia of Tacitus. This view was supported ’ey 
Theodor Bcufey in 1808. 


lietween the Transylvanian Aljis and tho Danube.^ From 
this place they migrated to the localities which they have 
since occupied, W'hcre they became mixed with the original 
settlers, to whom they gave their name, just as the (merman 
Franks imposed tlanrs on tlie Gauls, and a branch of the 
Slavonians toiik tho Einnii>h name of their conquerors. 

(3) /SVr5.s.— See Seiivu (vol. xxi. ]>. G88). Tho name 
“Croat” has been already explained under Srrvia (/.c.), 

(4) The Slovenvi^ have preserved an old form of the family 
name, and therefore no explanation is necessary. (5) 

Poles. - The first authentie date of their history is the 
year <)G3. J’erhaps they are tin- Ihilanes of Ptolemy. See 
Poland, vol. xix. ]». 2K). (G) nuhnnims or Chikhs. - 

The word “ Boliemia '* -“home of the lloii,” a Celtic tribe 
—has nothing to do with the Slavs who eame into the 
country about 105, after the Maicomnnni, wlio ha<l dis- 
]>osscssed the B(»ii. The deiixation of the name “diekh” 
or CV.cdi has never bt‘en satisfactorily traced. Dobrovsky 
sought to connect it with a word signifying “to begin,’* 
and thus makes the name inqily tlio original inhabitants. 
Sehafarik, however, do(S not endorse this etjmology. 
I'ervvolf^ connects it with a root htk, “to beat,” and thus 
makes the name mean “the warnor.s.'* Whatever the 
word “diekh” may signify, it occurs, as Sehafarik has 
showm, in other Slavonic countries. (7) Liisaiian Wends 
or — The w'ord “ Lusatia ” ((»eniian Lavsit:) is de- 

rived from the Slavonic Iwj or lirjiy signifying a low', 
marshy country. 

Slavonic Lanouaces and Liter vtuuks. 

The first to attempt a classitlcation of the Slavonic Closni- 
languages was Dobrovsky,"’ who was followed by Sehafarik heution 
and Schleicher. Tlieso agree in the main, exeejit fbat 
Sehafarik was so little, aeipiainteil witli Bulgarian-- at that 
time almost a lost language -that he groiij»cd it w'ithuflan- 
Servian.*’ The following are tlie cliarai tenslics of tlie two tjungw, 
divisions, which we take from Schafarik’s account witli 
some trifling omissions : - 

Soi, 1 h-K vsTi’.iiN. AV 1 sTi' ns. 

( 1 ) raZy ruzoum. roz, ncKtn. 

(2) iZy izdnft. ut/da/i. 

(;>) kora hi ^ ze/nJift. kurab^ zemia. 

(4) jrraiuUh muUlisa. pnnralh, itiodlifi se. 

(5) ifUf?, 'itifi'. })wc, }we. 

(G) zruzdoj tzirl. liimzdn, tjn'iazda, kwkt. 

(7) (VJi). €(JO^ clto. 

(8) amoUy ioj. cont, ten. 

This division, lias beoii n‘]K'ati*dly rii fill cn god. Si-hleicher 

insisted upon the two follow lUg as niijjoitant j»riiu iple*s: (1) primi- 
tive Slavoiiie <//, (j heeoiiie in all west Slfivoriie dnihels dzy fs{--r) ; 
among the t’liekhs and Soibs dz heeonics iit a Intel ]w‘iiod z; (2)f/, t 
helore are pirserved in the western dnileets, but disapiMsii in 
the south-eastein. Upon 1 1ns hist ( .inon Joli.inneH Sehinidt" remarks 
as billows; “The dentals aie presened m Slovenislj, eeiluinly 
! in the western ]»ait of its :iiea ; tliiis modiim in the Kndsingiriii 
doemueiits, in tlic jierleet partii ijiles, as yndfl. bodtf, }def*d, cretel^ 
foin. dhiy ihxy and m the snflix r/Ai, as he.^ttdlo, motondh^ ^tdlo 
J> IS also jiresened in Sloieiiish betoie /<, as omhidnem. osladnetu, 
zMitf //tidnnn. Lead nan. T, on the olhei hainl, appears every- 
where to vanish hefoie v/, as obfruentf 'I go round He also 
eiitiei 7 e> tvioof Ihe pinn jjiles ol tlillrieijeo ;^o\en b\ S( haf.oih. Tlie 
iiom. .sill" inase of ]»n)nonns a|i]»eMrs in western SIjimhik to he 
ineieased hy //, thus I'hekh, J'iilish, Louei Soih, tax ; 1'jtpei Soiliisli, 
ton ; Pohibi.sli, to; this, howevei, oeenis in tlie KieiMn"ian oonii- 
TUents, tho eiiiliest foiin of Slo\enish, ;«s ton. This ?< helongs 
to the stem, and is nol a jsuliele wliieli has heeonie fused witli it ; 

(rUy toUy original lorni /'n, eoriesjKoid to tin* <dd J’lnssjan bt/i.s. 

The lire of tlio proposition a insliad ol /. is not a eiiteiion ; vi is 
as mneli used in Rnssinn as ni west Shiionie, thus tihoinxy “l]>» 

* See Driiiolfij “ Setllenieiit ol tin* Dalknn I*riiin*'nl.'i hy the Slava" 
{Zaselenif JinlLnnshnto Pohio^tuna Slnrttannntx'ty Mnscow, ISTlk 

* Arcft. f sloxe PhL. mi. G22 

^ JnfstitntKniC'i hinnntv Shtaeic Veixrx'^ hndret^ VieiiiiJi, 1822. 

* Gesehiehte drr dmf'xschen Spuuhe und JAtemlur mu/i ulle7i 
MundaricHy Pcsth, 182C, p. 32. 

^ Zur (ipechichle des Judo •Gernianisx hen Votalismuny part il. p. 

178, Vicuna, 187Lr^. 
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village deputy "; ihm m tmeol 'et n tn BloTeui^ ; it it onljr ip 
Bui^rUn anil Servian that it w entirely wanting. The principle 
laid down tliat not replant a aoutl^-eaetem variation and moc, 
noe a western is far from being ntiivorsally true ; in Servian we have 
tam, ** black/’ as against Bohemian cernp, Russian ehtmi, Comi)are 
too Servian ioMta, ** a road/’ also Slovenishi w ith Ohekh teaia* 

Schmidt gives a completely new table of differences, illustrating 
them by the accom- 
panying diagram. 

Casting aside some 
of thedistinguishing 
marks previously 
adopted, he makes 
great use of the 
phonetic law found 
in the Slavonic lan- 
miages whicli will 
be explained shortl v. 

Th e reader will casil v 
identify the divi- 
sions of the circle 
to which the rales 
refer. (1) eff, ij be- 
come among the 
western Slavs ta 
{=«). (2) d, t dis- 

appear before I and 

n among ilic Russians, T.ittio Rnasiaiis, liulgarians, Serbs, 
but are prcserveil by tlio Slovenes, witli the exception of and by 
the western Slavs. (S) vi is not used by the Bulgarians, Serbs, 
and Croats, but is kept by the Slovenes, Russians, and western 
Slavs. (4) {a) ere by mtrahkakii ^ bceuino rt at an enrly period 
among the southern Slavs and (yhekhs, but is preservisl in its 
original form among the rest. It hci'ame. rc at a later jteriod among 
the Poles, Polabes, and Sorbs, {b) ele became h not only among 
the southern Slavs and Chekhs Imt also among the Polabes. 
Among the Poles and Sorbs eh. and the cognate olo became siinpliiied 
into le and /o. (c) in inJaut beruiine ra among the southern 
Slavs and Oiekhs. As in early times the Chekhs and southern 
Slavs were in itloso connexion with the Poles and Sorbs, the 
mutation develojied among them ; thus Polish alraz with airoz. 
Upper Sorbish alroM with airoza^ Polish and Upi»ftr Sorbish, trapic. 
{d) din in inlaut became la not only among the southern Slavs 
and Chekhs but also among the Polabes. This contraction spread 
over a wider region tlian that of drd into ra. That the Polish 
also ado[)ted it is shown by the form piazuf si^ comiHimd with 
pl0Zi(^ 81^, 

Various opinions have been held os to what languages are to Ije 
considered tlio <*loscst congeners of the Slavonic braiudi. That they 
stand in inlimate relations to Lithuanian and Lettish has long been 
agreed ; ancl as u convenient classification it is customaiy to sjn^uk 
01 them together as the Litu-Slavic family. In Russia there are 
1,900,000 Lithuaiilaiis (including Die Samogltians or Zhniudcs). 
There arc also 1,100,000 Letts. The rest of tlie Lithuanians, 
numbering 140,312, arc in Eastern Prussia, commeneiiig not far 
from Konlgsberg and extending along the shores of the Kiirisclics 
Half. The Lithuanian language in many res|)ccts exhibits an earlier 
type than the Slavonic. It Ims ].r‘*servcd the a of the nominative 
singular, as in Sanskrit ; but, on the other liand, the verb exhibits 
a much jiooi’er form. As Lcskicii truly remarks,* “ it has degener- 
ated most remarkably in its conjugation, and in this respect is far 
inferior to tbo oldest known Slavonic." He adds that Litliuaiiian 
is of primary importance in the comparative treatment of the 
Slavonic languages. Very closely connected with Lithuanian W'as 
Old Prussian, wtiich ditsl out in the 16th century ; the remains 
which have come down to us belong to the 15tli and 16th centurica 
Old Prussian extendeil from tlm lower Vistula (from Thorn down- 
wards) to the Nicmen. The exact course of the boundary- line 
which separated it from Lithuanian can only lie approximately dctcr- 
rainod by historical arguments, i^cskien has jiroposed Baltic " 
as a generic name for Lithuanian, Lctti.sb, and Prussian. The 
gonerm opinion of philologists is that Litu-Slavic is most closely 
connected with the Germanic branch of the Imlo-Europtian family. 
Jacob Grimm was thofirat to assert this. Hubsehmanu has shown 
that Slavonic has affinities witli Armenian, ami ho seeks to make 
tlio latter language a link between the Euro|ican and Asiatic 
branches of this family. Kuhn * writes, “ The Slavonic languages 
remained a longer time in closo connexion with tlio Indian or more 
probably with the Zend and Persian than with the remaining Indo- 

i Tills is the name given by the Indian graniniarians to the vowel <leveloiie<l 
lietweeii the liquids I and r and the consonant witli whicli they come fiit4> con- 
taot, as vla»t folos. It has been called in llussian polnoykude, ami in Greek 
^dwTv^ii. It means in Sanskrit voice-breaking.” It is a marked feature 
111 the Slavonic languages. 

« This is the way adopted by Bdimidt to express the unaccented Skvonis o, 
which is pronounced a ; the fonti is taken from Swedislu 

» Proe, Phil, Soe., 1877, p. 49. 

4 £ur alUttin Utuh. d, indog, V&ker, Berlin, 1845, p. 894. 



Eixrop^n languagoo." Bopp T^gardi iK« «epaniti6n of .jiha ^ ^ 

Blavio languages im bavii^ taken place before the AlyJaion of the ^ :/'Ji 

Asiatic branch of the family into Indian and Iranian. ^ ' 

If wc examine the Old or Palmo-Slavonic,* the oldest known form Old 
of the Slavonic languages, we may note the following characteristicB.* Slavom 
It has tho vowels a, c, t, o, n, 4, a guttural i, a ahoii; c sometimea 
pronounced as ya, and tho semi-mutea I and U, It has also two 
nasals equivalent to the French in aud on, now only found in Polish 
and Kasnoubish, and iii some of the Bulgarian dialects ; traces of 
them, however, occur in Slovenish and in the words which Magyar 
has borrowed from Slovenish. 

The Aryan diphthongs have been contracted to single vowels and General 
the hiatus is frequently avoided by the interposition of y (s £ng. char- 
y) or V, both of which constantly occur at the beginning of wormi acterls- 
which formerly commenced witli a vowel. Tho addition of a tics of 
sound before vowels is one of the great characteristics of the Slavonic Slavonie 
languages, called “ prfciotization^* ; and the inability to mark this tongU4BS, 
distinctly is one of tho doticicncios of tho Cyrillic alphabet It is 
also worthy of note that in the provincial dialects v is iVequently 
put before vowels, as by the lower classes in Bohemia and Russia. 

The Aryan asjnmtes gh, dk, Ih have been changed into the simple 
explosives g, d,h\ on tho other hand, a number of fricatives have 
been developed, as s^, s, and the French y— all unknown to the 
common Aryan—and k is frequently chnnirod to tho palatal ch» 
Servo-Oroatiaii, Slovenish, Slovakish, and Bohemian possess the 
vocal r, while the voi^l I is found in both Bohemian and Slovakish. 

The latter has also I and r, both short aud long. 

As regards grammar, tho following })eculiarrties of the Slavonic 
family may be noted. A trace of tlie article exists in the adjectival 
termination, as in velik4 ; but this has been forgotten, and attempts 
have been made to supply it in tbo use of tho demonstrative pro- 
noun ill Sorbish, which appears to have been used in the more corrupt 
stages of Slovenish also, bu t bns been ex polled since the regeneration 
of the language. Prim us Truber, w ho translated the N e w Testament 
into Sloven isYi in tho 16tli century, was not free from this vice. 

Tlie languages being in a high state of synthesis, tlio nouns and 
adjectives are fully declined, having three genders and seven cases, 

— tho nominative, genitive, dative, accusative, vocative, instru- 
mental, and prepositional. Sorliish and Slovenish have the dual 
numlier in both nouns and verbs. More of tho numerals are de- 
clined than in most Aryan languages. The verbs have the so-called 
asnocts, c,g,, the iterative, i>erfect, imperfect, &c., wliereby very 
delicate shades of meaning are expressed, and this ]>artly atones for 
the poverty of tenses in some of them : Russian, for example, has 
only ouo past tense, whicli is inflected according to gender, having 
bccii orignmlly a past ])articiple. Traces of those verbal aspects 
have been detected in Celtic and in Greek. 

Wc now procectl to classify the Slavonic laii^ages according to 
their dialects. Tho following table has been amipted (in the main) 
from the valuable Russian History of Slavmiic Literatures by Pipin 
and Simsovicb. 

South-Ea8Tf.rn Bkanch. — Hussian.--’ (1) Great Russian: Mos* 
cow, Novgoroil ond northern, Siberian, and central Russian. (2) 

Little Russian : eastern, western (sometimes called Red Russian), 
and Carfiathian. (3) White Russian. Bulgarian, — (1) Old Bul- 
garian (the ecclesiastical language ; see below). (2) Modern Bul- 
garian : Upper Mcesian, Lower Moesian, and Macedonian. Servo^^ 

Croatian and Slovenish, — (1) Servo-Croatiau ; soutlierii or Herzego- 
vinian, Synniaii, Resanian, and language of the coast or Dalmatian. 

(2) Slovenish: dialcids of IJpjicr, Midiile, and Lower Carniola, 

Styrian, Ugro-Slovcnish, Resamau, aud Croato-Slovenish. 

Wkstrun Branch.— (1) Polish; Masoviaii or Mnzurian, Great 
Polish, Silesian, nud Kashoubish. (2) Bohemian : Clickisb, Mor- 
avian, and Slovakish. (3) Lusatiaii Wcndisli or Sorbish: Upjier 
Lusatian and Lower Lusatiun. (4) Polabish (extinct). 

South-Eastern Branch, 

Bimian Dialects,— ’Those as yet have rarely been scientifically Russlanu 
treated ; but tliat can hardly be a ground of complaint against tho 
Russian jieople, as our own are only just beginning to be pro|)er]y 
studied. The work entitled 0)M Oblastnago Velikorouaskago Slovara 
(Attempt at a Provincial Dictionary of tbo Great Russian Lan- 
guage), published at St Petersburg in 1862, can, as its name implies, 
only be rc^rded as tentative : it is no more a scientific production 
than is HalliweH’s Provincial Dictionary o/Engliak, Traces of Ugro- 
Fiunish words and idioms occur in the northern and eastern dialects, 
but their importance has been much exaggerated. Whitney’s theory 
that the Russian verb has iieeii modified by Ugro-Fiimish iuflucnco 
claims attention. Some have supposed that the origin of tho 
svarabhakti is to be traced to it ; it occurs, however, in Little 
Russian ami tlie western languages, as previously shown. It is 
much more frequent in Russian than in any other Slavonic lan- 
guage, and is even more developed in its dialects.^ An account 

4 Bomeilmes called *' the church language.** 

•See Hnvekcque, SeUnee qflMnmiagf, p. 280, T/indon, 1877. 

7 The quaint little Knglieh-lliisfllan voAbnIary eoiu piled by Richard James 
ia Russia at the beginniug of the Itfth century, aud still pivserved in maou^ 



of Bowto tttitAtor9 h gim unto BtmaUi vol. xxl p. 10% «f* 
Siberian Bnttoan is spoken li^ the deseenduits of prisoners and 
oottWcts who have settled in that vest tract of northern Asia since 
Vermak conquered it for Ivon the Terrible. Smcimeus of it are 
occasionally quoted in the letters of Kiiohelbocker, the Docabristi 
and other exiles. Little Bussiaii is spoken in all the southern 
governments of Russia. As current in Qolicia and Bukovina it is 
called Red Russian ; an interesting variety is the Gouzoulian dialect 
in which Fedkovich composed his poems (see Russia, vol. xxi. p. 
110). Mention has already been made of the same language as 
spoken in Hungary.^ There is a good grammar bv Osadtza, a 
pupil of Miklosich. The latter justly regards it as a language and 
not a dialect. Till quite recently there were very poor aids by way of 
lexicons : of the Thtdae^RiUJutnisciics Handwbfrtcrlmh by l^rofessor 
Partitzki of Lemberg the lluthcnisli-Geman portion never ap- 
]ioared ; the vocabularies of Piskunofl* and Vorkhratzki arc hut frag- 
mentary. A goodijit'tionary, however, is now in eoursc of publica- 
tion by Professor Zclechowski of Stanislau, which promises to be 
all that could be desired. The orthography of Malo or Little 
Russian is not yet settled. A j*eculiar tyj»c is used for some of 
the books issued at Lemberg, especially the excellent ChitanJra 
(Heading Book) of Alexander Barviiiski. An altogether wdiimaical 
orthography was adopted bv Ilat/oiik in his Ouzkbiok Ridnogo Pola 
(Gleanings from a Native Field), which appeared at Moscow in 1657, 
The following are some of the chief cnaraeteristics w'hicli mark 
oif the Little from the Great Russian language. The G.R. ic jiassos 
into i, SA jmisi^povicat, L.R. WcA^/i^G.R. rierhka\ o undergoes 
the same mutation, espociully iu iuouoayllable.s, L.R. 
podt L.B. Ha - G.R. kon, L.K. mesa -G.R. orm, where we may 
note the tendency to put v before the initial vowel already alluded 
to. The Russian on is changed into Jj.H. v, and vice veraa^ thus 
vmCrayou^G.H. onniiragoti; auehora^ on the other hand, is G.R. 
vcit^ra. The Russlm g is pronounced h ; tho strong i (Polish I) is 
changed (eaprially at the end of a nord or before other consonants) 
into V or oa, thus G.R. pisaft \uR. jtiaaou. The Russian i is want- 
ing, and L.R. clianges the Old Slavonic k and g into ch and French 
j oftimor than Russian does. In the conjugations and declensions 
Jjittle very much resembles Great Russian. It has, however, like 
Polish, lo.st the pr<*sent participle passive, which is retaine<l in 
Russian, and it possesses iiidnitive iorins with dLininutive mean- 
ings. Mon*ov()r, tho accent diifers <‘onsi<l(*r<ibly from Russian. The 
)»eciiliarilics of the Little Russian spoken iu the north of Ilungaiy 
are fully treated by D« Vollaiit in his OugroJlotmkia Narodnta 
Piemi (Ugro-Ru&sian Potmlar Songs), St Petersburg, ISSti, 

Whibi Russian abounds with Polonisms, and in its orthography 
expresses the unaccented Russian o us a, which is in ac'cordance 
wdth tho pronunciation ; thus wo have atarana for storma, kngo for 
kogo* As III Malo-Kussian, g is pronouncc<l h, as aharod, “a garden” ; 
gutturals are softened before ?>, as ?/a roiUzie, **on tho hand.” The 
collection of poems published at Yilna in 1814, entith'd PimiH 
IVie'sniaczc (llustic Songs), in -what is called tlie Kreviehinii dialect, 
is in reality SVhite Russian. There is a good ’White Rushian diction- 
ary by Nosovich. 

- Riiigarian . — Connected witli the Bulgarian division i.s tho ditfi- 

an. cult question ns to whieh of tlic Slavonic languages, ancient or 
modern, exhibits the earliest form. The original tongue is, of 
courae, lost, and only an chler sister reniuina, but to wdiich language 
.her- shall that title he assigned ? In tin* early days of Slavonic philology 
i?ue many curious ideas jiravailed on this jioiiit. According to tho old- 
llav- fashioned views tho chureh language wiis tho old and stately mother- 
: Ian- tongue from which all the living dialeets liad sprung. Russiaihs 
gos. considered it to be Old Russian, Serbs Old Servian, and those who 
used the Glagolitin ritual liehl it to l>e Old ( 'rontian. Tliese ojiinions 
were very natural. The fragments of the Old Slovenish language 
had not yet boon found at Freising, and the only necossihle mnnu- 
scripts iu tho infant ino state of the study of Sliivistic were recent 
ones, iu whieh Russian, Servian, and Croatian forms were mixed. 
The Russians had forgotten many of their historical tra<litions dur- 
ing their long servitude under the Mongols, and the same was the 
cose with the Serbs and Bulgarians under tlio yoke of the Turks. 
The names of Cyril and Methodius were hardly rememliered. Tho 
two precursors of Bobrovsky, hut of inferior intellectual ealihre, 
were the Bohemian Fort. Dilrich (1738-] 802), W'ho was tho fust to 
have sound views on the relations of Old Slavonic to the later lan- 
guages, and the Russian K(iluidovi<'h (1792-18.32), who threw con- 
siderable light on the qiiestion by his edition of llie w’orks of John, 
the exarch of Bulgaria. 1 Ic, however, considered tlie Paheo-Slavonic 
to he Old Moravian. But the foundation of Slavonic scholarship 
was laid by Bobrovsky (1758-1820) and Vostokoff (1781-1884) ; tho 
former treated tho subject scientifically in his Jnatitutiones Lingim 
iitaviciB Dialeeti VeUria (Vienna, 1822), and the latter edited tho 
O^romir Codcr^ a Palroo-Slavonic manuscript of tlm Gospels, w ritteii 
in Russia iu tho 1 1th century. Bobrovsky at first considered Paheo- 

seiipt in the Bodleian, rives some Interesting examples ; thus for nn^orn 
Ihissian smm, “shame, ’’he giws swmw, &e. 

^ An excellent map of thu district is given iu the Slaviarukt Sbomik fSlavouic 
lliscelkny). voL U 


SUraiic to ^ Old fiermn, afterwards an early language out* of 
which both Servian and Bulgarian were formed. VostokoflP was 
nearer the truth when he discovered elements of Old Slovenish. 

The idews held by scholars with regard to tho country from 
which the J’almo-Slavoiiic, as preserve<l to us, has come inav Iw 
briefly stated as follows. (1) It is Old Bulgarian. This opinion 
has boon held by Schleicher, Schafaiik, J. Schmidt, and Lcskicn. 

Ill the latter part of his life Schufarik* appears to have somewhat 
modified his views and to liavo looked upon it as a mixtuie of 
Bulgarian and Slovenish. (2) It is Old Slovenish, V.c., the older 
form of tho language now siiokeu in Styria, Carinthia, and a Tiart 
of southern Hungary. This ojiinion was liist held by Kopiiar ami 
aftcrwarils by his pupil Miklosich. Among its supporters may also 
be mentioned Baui<-hich and Jagic. (3) Gciller,* now a profchsor 
at Agram, leans to the theory that the Kusbian language is a much 
earlier form of Slavonic than Old Slovenish. The case for Old 
Slovenish is clearly put by Miklosich* as follows 

“8o far as the lingutHtic RnunulM of the iJulKanan hypothesis aiv ponremwl. 
it is uiulouhtedly true that Ohl hlovenish iraheo-hlavouiel aarees with a liiaiurt 
of Bulgarian wltli regain to tlie coiahinnlious hi, wheieas tlie rannthian 
(ruraiiiatitaD) Slovenish empli».\H generally (• and j ; but how do wo know (hat 
the PaiinoiiittU Hlovenea pionoiinced S and not j ond not Xdt ilie Itiin- 
gariori mostoha (nr. inoahtnha), fiml (pr. jithht), and jKihist (jHilasht) for the Old 
hloveiiiali innMeha, pelf, and plait, and /o;riu(iir. rmlnla) for the Old Hhiveidsh 
iSfia, postulate tho existi nre of ll and fd in the (lialeet of the PaiiTionian Slovenes. 

Tlie nasalired ayllableM(1o expiCKK the Old Sla\oiiie mihals) in (model n) Klo\ rii. 
ish and in tho oldest loan woidn in Magyar from hliusitiie sepaiate the language 
lioiii W'hich these words are bonrowed fiojii lhilgn)ian.& Lei us also consider 
the following tact: Modern Bulgarian is more unlike Palu'o-Hlnvniiic thuii any 
other language of the caateTii branch. i’eiliaiM it nmy Is* obsened w tilt refci- 
etiee to this that these eomiptions have only eiept in dining the last eentiines. 

But the language of the Tate of the 7nt/ria Bar (of date Ki'iO) is already Bul- 
garian, and, whatever may lie said to the eontiary, Moilein Biilgaiian. In the 
aaiue stage of vocalie corruption is tho Gnsjiel of Ti no\ (Tiino^ a), which belongs 
to the year 1273. And dot*H not the same leniark hold goisl ot the Fsalter of 
Boh^a, of the date 1188-110(1? A Bulgarian language identical with Bals^o- 
Hlttvoiije tadea iToin our eypa like afiUa vmgiimi howeier tar we follow it.” 

3’ho same author (’onsiders that even before tho 9th century tho 
Slavonic languages were separated as they are to-day. Tlie most 
able exiioncut of the Old Bulgarian theory, Schleicher, writes as 
follows - 

“ The pt'onfs which Kopitar and Mikloaieli ha\ebrmight forwnnl in support of 
(heir opinion apiiear caimble of Ireingoioithiown, uhih^laeta si^nk incsiNtibly 
lor the opiHiHite opinion (hat ehtiicli Sln\onic was tlie latigmign of the Old 
Bulgarians, espeeialty the softeniug of oiigiiml Aryan t .niid <7 into n/if and ihtt> 

And besides lingniatie iliei'c arc also historiralgroiindH Oyril anil his Hlavnnie 
fellow workeis weii* Bulgarmns.8 Why, then, should they not lia\e wiitlen in 
then own language, ebjiceially since tliey luund no wi ittcn language among the 
other Slavs?’’ 

Sclileicher asks, “How camo the BulgarisniH in the Codex Rup^ 

[sco below], wliich, aoi'ordnig to the ojiinioii of Miklosiim, 

W'as w’rilteii ‘ in ipaa lingua* puheosiox eiii(‘u* iiati ia ’ ^ ” H e sums up : 

“ Wo therefore liold tho language which wc regard iu tins woik^ 
as alono the oldest to ho Old Bulgarian.” Bchlchdier api>ears to tho 
liresent w^riter to Imve the best of ihe argument. 

Modern Bulgaria <*mbrace8 aiici(‘nt Miesia, Thrace, and Msec- Modern 
clonia ; tho Bamibe sejiarates it from Kouniaiiia ; on the west it has Bal- 
Servian, on the south-west Albanian, and on the south Greek, whieh gariau. 
hegiiiH to jirevail from a line drawn from Salonica to Constantinople. 

Its urea is dotted by Tuikish coloni(*s-~tho Turks, howiiver, nre now 
fast emigrating -and llicre i.s a eonshh'rahle admixture of Greeks. 

Modern Bulgarian is a very eornipl ioim of Slavonic. Tlie vocabu- 
lary, to ]>egin w’lth, is full of Tin k ish words. The wonder is that 
the language did not altogrllier di.sa])iiear. It uses tho Slavonic, 
demoiistralive ])ronoun as un hi tide, wjiich is jdiiced at tin* end of 
W'ords, as ill Roumaii, Albanian, and the Siandiiiaviaii languages. 

Tho cases are very defective, and are mostly exjii eased by preposi- 
tions. There is no legiilar form of the infinitive, for whidi a jiori- 
})hrasis is used. 3’he Jungniige has only been resuseitafed of lato 
yeara. An American missionary mimed Riggs puhlislied a sketch 
ot the grammar ami a short ^ocahllhlry. In 1852 the brothers 
Trankoif com piled u grammar in whii h Latin letters weic employed. 

There nre other gi*amniars in Bulgarian by Moiin hiloff and Gioiiyeff. 

A dictionary ( Bulgarian -Freiieh; has Hiiiee been published by Bogo- 
roff, and there are indications that tlm languagt* will )»e S(‘ientifi 
rally treated, to jiidgo by some exeellriit papers in the Arehirjur 
filer tfUAchc Phi/tdwf if. Fiom these we Jearn that in the Bulgarian 
dialects the nouns are iiindi moic fully infleitcd, and traces of 
nasals aie found. 'Jhe Upper Miesian dialect is also ealled tlm 
Sliojnko varrcliie. or dialect of tlie Sliopi. Jiiecek says that these 
Siio]ii diifor \ery much in language, dress, and habits fiom tho 
other Bulgniiuns, who regard fliem im simple folk. TlieL U'lme ho 
conned.s with the old Tliracian tiilio of tlie Snpa'i. TIiohc Bul- 
garians W'ho have eni braced Islam uie (ailed roinaks,- u word of 
W’hich no satisfactory deiitation has been given. 

* Vfbrr den Tritpruiiff unit the lleinutth tiig ti'hnfolifiHmvii, ISSs. 

8 hee hiH Sfa I off iithardn Ffotnlnttie rtatiim sIFfUhm k Jarvln Lutrahtmu (Old 
Bulgariaii Plioimlojjy in Beintleii to LithiKiiiiaii), I’liiKiie.JStS. 

^ Alt'dortni'^fhe Votwentehie m J'onfdtimien, Vkmiiih, JS74. ^ ,, , , 

* But, as previously stated, nasals liiivp l«<*ii found m Buljrnriftii ilmlocts. 

a This IS rather Hlnnigly stateil. They are said to hn\e tweii of (*iei*k oriKiii, 
hilt hwl probably liecoiJip thoroughly Bulgan/id . >et the argninent UM-d by 
Behleleher n*mains nuiti* as stiong, lor they would use the Iona of ouivonio 
W'lth which they acre lamiimr. 

7 JJie Furmenlrre dtr Kxrchen-StavifChen Rprache, Bonn, 1852. 



viL* jkMtc» ^ ^ mibii 

idiii Old BulgarUn, we sbi^U dividi l^girGui ittwlnato Old ilCiid Kew. 
tom- (1) Old l/tdgarian.---yie have i{iitoe here enly to in«^tion so^ne of 
ire. the more remarkable codices, (a) Codeat Jsmmti in the Vatican^ 
edited by Katfki, perhaps belongitig to the Uth century, contains 
extracts from the Gospels for ea<m day of the year. (6) Oodeai 
Claziama, so called because it once belonged to Count Cloai of Trent, 
contoips homilies bv Chrysostom, Athanasius, and Bpiphanius, 
supposed to bo of the lltli century, (c) Codese Marianus, found 
by Origorovich in a monastery on Mount Athos, edited by Jagiii, of 
toe llth century, (d) Codex JZoffrapheifieie, also edited by Ja^d, 
assigned to the 12th century. These are the chief Glagolitic^ matin- 
sbripts. One of the oldest Cyrillic* manuscripts is (a) the Oe^mir 
Cwx (seeBusstA, vol. xxi. p. 103)^ Itis of the llth century and was 
written by the diak or deaeon Gregory for Ostromir, the posadnik or 

C mor of Novgorod. Other Cyrillic documents are (6) certain 
ids and homilies which originally belonged to the monks of 
the abbey of Suprasl near Bial^tok in Poland. They have l»een 
edited by Uiklosioh. The half Cyrillic and half Glagolitic manu- 
scilpt called tho Texte du must not be forgotten, because on 
it the French kings were accustomed to take the oath at their 
coronation at Bheiins ; part of it is of tho 14th centuij. There aio 
also many translations from the Byzantine writers in Old Bulgarian, 
aa ft'om John Malalas, George Hamartolus, and others. (2) Modem 
Bulgaria n,--^h!e Bulgarians have some lino collcetions of popular 
songs. Wo can only allude hero to tho most celebrated, (o') The 
edition of tho brothers Miladinoff published at Agrani in 1861, -- 
a very interesting collection, with notes on Biilgaiiaii proverbs and 
customs t those unfortunate men ^eisi nmulered in a Turkish prison. 
(6) The popular songs of tho Maeodoniau Hulgariaus collected by 
Verkovich ; of this only one volume appealed, wow veiy scarce. 
Verkovk'h has since publtshed a woik entitled 1'ctla Slovnuitin ^hkh 
he professes to have discovered Old Bulgaiian liallads lelatiiig to 
Orpneus ; but the production is regarded by most critics as an im 


1878. The lise of Modem Bulgarian Hteistturo is altngothcrr leeeut. 
The father of it was tho monk Puisi, who lived towards the end of 
the 18th century. Ho wioto a book on tbo biatory of Bulgaiia in 
Bulgarian, whicli may ho compared to tlio similar one of Hiiich in 
Servian. One of his pupils was Soplironius, bishop Of Vitudu 
(Vratza), who wrote his own life and lulventuios (1804), A trans- 
lation of the Now Testament was jniblished by Sapernoff in 1821, 
George Yonelin (1802-1884), a Little Hussiaii from tho neighbour- 
hood of the Carpathians, travelled in Bulgaria in search of ninnu- 
Boripts and had some remarkable advonturcb there, which are related 
in the account of him by Bezsouotr ; lie may bo said to have revealed 
the exlstoiicT of Bulgaria to the west. Among other wiileis may bo 
^ mentioned Bakovski, the author of some eceentric woiks, but a tme 
patriot, and SlaveikotT. Vazoff is a living ])oet of some reputation. 
The 'Bulgarian Literary Society has now been removed from Braila 
to 'Sofia, where it issues its journal {Periodichebko idptaanff), 

Hrviau, Sgtrw-Oroatian mid Slovcnieh , — Of those langua^ tho southern 

or Berzegoviiiian dialect lias become the htcraiy laiiguage of Sci via. 
It is sometime^ called the ^^shtokavstcluna” from its use of the 
word etdo for tho iutorrogdtivo ** w hat.” The language of the coast 
or Dalmatian littoral is called ** chakavstchiua ” ftoin the use ol cIm 
ill the same way, and Slovenish “kajkavstchina” from the use of 
kaf* There is practically no difforeuce betw’con tho Servian and 
Oroatian dialects, but a (juasi-dilforeiice has been created botw'eou 
themk much inoro oppareut than real, by the employment of tho 
Latin alpiiabet iiy tho Croats ami of the Cyrillic by the Sorbs. The 
reasons for this divergence being theologi<*al, it is probable tliat it 
will not soon be put an end to. The Servian language is the softest 
of all the Slavonic tongues and elides many of the consonants. It 
is rich ill tense forms, having proservod the Old Slavouic aorist 
The accent is c«i)ricious.* The voealmlary has iiicornoratod many 
Turkish words ; but these will probably Iki gradually elimiiiatod 
as tho nation wakes to givutei seif-tousciuusncsb. For an account 
of Servian literature, see Seuvia, vol. xxi. ]». 689. 

The Slovenes are sometimes called ” Wends ” and their language 
“'Wtttdlsh *’ or ** Wendish,” an inoonveiiient tenu, ns it causes some 
confhsion with t}v* tongue of the Lusatian Wends, of which inoisj will 
be said shortly. Blovonisli begins in Styria just south of Klagenfurt 
(Celovec). l^idcs Carinthia and Caimiola, it is also the vernacular 
of a small part of Hungary, being spoken in the corner adjoining the 
river Mur, it is soinew hat tiresome to And tho few books print^ in 


I The origin of the Olagolltic alplmbrt etill renminn a paszte. It is now 
considered older than the Cyrillic. AiH'urdiiig to some, it is a modideatltm 
of Greek cursive writing, others connect it with Annrntan and Albanian 
alphabets But none of those views have found gennal acceptance. The 
alnhahet is now only uaeil by the Dalmatian Slavs in their htuigical books, 
s An account of the Cyrillic alphabet » given in vol. i. p. 618 mt, 

S The accent in Rnseian and 8ervo-Croatian is especially difficult. Professor 
Orote of 8t PetembOTg has already written with great learning on the snl^ect, 
and Professor Letkien Of Leipsio is now publishing: a work, 
ifesr QsaafthK and BeUmumg in dm tUtmtehen Spraehen, of which the flziit 
part on quantity In Servian baa already appeared. 


l^vlhcto^toned a fDatoni^te m wA tong hm 
domaiiuof thehotijfeoniapsbuig. IpI$8$thsy^ori6uxifiih4m L 
hundredth annivemry of this uutpn and a handsptno volnm^ wah, 
pttbllriied in commemorariou of tho event Fot a time thy wyh 
seized by Ottocar of Bohemia, but regained by Buddl^ih !.• who 
divided them among his none. The theory that Old Slovenish ex- 
hibits the oldest known form of Slavonic bos already beep di8cnsto4« 

The langnage has preserved a dual both in the noun and the verb and 
its Vocabulary teems with interesting Slavonic forms, llio attempt 
of Ijudevit GiJ to fuse Slovenish and Servo-Cinatian ana make 
great South Slavonic literary language is alluded to in SgttViA ivd}, 
xxi p. 691). Slovenish exhibits an older form of Slavonic than 
Servian, just as Slovak is eailier than Bohemian. A good gfantmar 
was published by Kopltar at Laibach in 1806. To this is ttre8xe4 
a valuable essay on the Slavonic languages, which was tile fiiWt 
treatment of Slavonic philology in a scientific Way ; nothing so 
valuable apiieared till tho epoch-making IneiitttiionM of Dobrovpky 
(1822). Grammars weie afterwards publibhed by Metelko And 
Murko, but these have been far surpassed by that of Suinan, a pupil 
of Miklosich.^ The orthography of the language has been much 
improved and it is to be bo^4 that some of the Germanisms which 
now disfigure it will bo cx|ielled. The Slovenes must banish from 
their vocabulary such words as/ai^ba (faibe), /aiar (pfarrOr), and 
ItTffov (fiiedhof). 

Tho eailiebt specimen” of tho Hteniinro me the manuscn'pts from SloveiP 
Fteismg in Bavaria now picseived in tho librory of Munich. They izh 
liave been assigned to the 9tli or lOtli century and are written in litera- 
Latin letters. From that time wo Hud no itioie tr»ice of thetuie. 
language till the Reformation, w'heii Trulier (in 1557) tianslated 
the New Testament into Slovenibli. He was obliged, houever, to 
quit Ills countiy. In 1584 the whole Bible appeared at Tubingen 
under the supoiintendcuco of Juri Dalmatin ; in 1584 the tirst 
Slavonic grammar w'os published by Boliorid, a scboolmabter of 
Laibach and pupil of Melanchthon; and in 1592 appeiired the first 
Slovenish dictionaiy by Megiser.* After tbo Piotestant movement 
had been stopped by Ferdinand 11., the country fell into a tortmr, 
as did Bohemia. In this condition it lemaiiied during almost the 
whole of the 18tli centuiy, — tho only productions of that borrea 
jieriod Unng a few plays and religious woiks without merit, and 
tho grammars of Pocnlin and Gutsmann. Valentine Vodnik 
(1768-1819) was a poet of some eminence. He ilouiished during 
tho existence of tho short-lived Ill.\Tian kingdom which had been 
evoked by Napoleon and was destined to tall to pieces in^ddly. 

About this time ho composed his Ilii'ta OHivlJena (The Revival of 
Illyria) ; but, sympathiriiig too min'li with the French, be incurred 
the w'ratli of tlie Austrians when they came back into iiossession, 
and was deprived of his posts, dying soon afteiwaids in jioverty. 

Other writeis aio Jarnik ond liavnikai. The most celobiatcd poet 
wns Francis ITci^orn (1800-1849), whose lyrics enjoy gioat popu- 
larity among his countrymen. The Matica Slovcnska (SlovenisJi 
Idterary Society) issues a journal and publishes useful woiks. In 
a recent number there is an interesting article by M. Krjavee, 
entitled “Fiagments fiom a Tiaveller’s Wallet,” where wo have 
libts of woids gatluMcd by the Author from rural districts inhabited 
by Slovenes. The Hesanian dialect of Slovenibli may be Said to 
have been discovereil by IVofessor Baudouiu de Courtenay; certainly 
no one before his time had nioile any study of it. llie Rezatii, 
amounting to about 27,000, live on the noith-eastorn corner of 
the Italian frontier, in two valleys of the Julian Alps, and are 
Italian subjects. There is also a work on this dialect by Carlo 
Fodrecca, called Slavia lialianm The Ugro-Slovenish dialect, 
although it has not been used much as a literary language, is 
interesting, because it slioww some connexion wdth Slovakiah, and 
is thus a link between the south-eastern and w’estem branclves of 
the Slavonic languages. 

H^eetern Branch, 

Bolieh , — The dialect of Great Poland has become the literary Polish, 
language. It is a vigorous tongue, but has incorimrated too many 
'German and l^itin words. Tho “macaronic” style of Polish writing 
which did so much to disfigure the language is discussed iu Poland 
(vol. Xix, p, 801). Polish has preserved tho nasals ^ and Its 
accent is almost invariably on the penultimate. There are excel- 
lent grammars by Malecki and Malinowski, and the monuments of 
Old Polish have lieen well edited by Nehring and Baudouin de 
Courtenay. The splendid lexicon of Linde in six large volumes is 
a monumental work. Tlie Silesian dialect is threatened with 
rapid extermination by the encroachment of tlie Germans. It 
has been treate<l of by Malinowski* Hem also may be mentioned 
a book by Kiyiiski on the dialect of ^aJcojian at the foot of the 
Tatra mountains to tho south of Cmcow, Under Poland (vol. 
xix. p, 299 e g. ) will be found an account of Polish literature. 

4 Stovendca Slomiiea, by J. 8uinan. Lalbaob, 1SA2. 

e cabers hart sines sppesrsd by Murko and Janelti!. The Movenlsb Lttsrary 
Society is now publisMtig a diotienary/offerhieh the German-Slovenisb nsrS 
has appeared In two stout volumes, -hi very valuable work. 

5 Bd$rm davlmihen DMeeMogu; dber die Oppehecht Hwideuft im' 
CtomoSlfrien, Leipsio, 187:). 
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i 06 d Btfntaioi This aislsct pifessiits some vety 
inter< 9 Sting raiiations ; among others the aeoent is free and not 
confined to the penultimate as in PolUh, and it has more nasals. 
Its philology has been treated by X>r Genova,^ who haii also collected 
tlieir songs and published a small volume of dialogues and literary 
misceUamea The word ^'Kashoub'* appeaiu to be a uicknamo, 
their proper appellation being **Slovintzi.*' Bchafarik makes tho 
word sknify ^ts.’* The iwsition of Kashoubish in the Slavonic 
fhmily has formed the subject oi controversy. In his JSeitt&ge sur 
Staviachm JXaleHolo^/ik, Herr Leon Biskupski has written an 
interesting pamphlet in which he essays to |ii*ove that it is only 
a dialect or Polish. This is in opposition to the opinions of 
Schleicher and Hilfordlngt who liave connected it with the extinct 
Polabish. Tim pmplUct contains curious details on the varieties 
of Kashoubish » the author tells us that every district has its own 
local dialect. For Koshoubidb, and its dialects Prince Lucien 
Boiinparto proposes tho term Baltic ; this appollatipUi however, 
wouhl be more appropriate to group toj^ther Lithuanian, Lettish, 
and 01(1 I'russiaii, and in this way it has been used by I^skien. 

( 2 ) Bohetnian {Ohfkh).-^T\iia language has several dialects, some 
too small to he specified here ; they will he found eiiuincratcd along 
with other Slavonic dialocts in Krbcii's work.^ Connected with 
tho Moravian is the Hanacky. Both the grammar and tho ]c\i(;o- 
grnphy of Chekh have been copioiiily treated, tho latter in tho 
excellent work of Jnngmanii. Schafarik wrote a grammar of the 
olil language. The vocalization of both r and / has been previously 
mentioned ; h has crept in in many placos instead of j/, but this 
is not found earlier than the ISlh century. Tho accent is always 
on tho aute-penultimate. 

Bohemian liteiatuiv may lie divided into tho three following 
lieiiods, in which we follow Tieftrnuk in his J£ialory^i--{\) tho 
early period, the prodin'tiona of which arc chiefly of jwielry from 
the beginning of (’hokli litciaturo till the Hussite wars (1410); 
( 2 ) tho second period, whith shows a gr(*at develo]>ment of ptose, 
but also a gro.it doolniu in literatuic ^morally, extends from tho 
time of llus to the latter pait of the 18th century ; ( 8 ) iiom tho 
ronaissance of Chekh literatun) till tho piesoiit time. 

( 1 ) Tho earliest period of Bohemian civilization was subjected to 
both Latin -derman and Gi*eek- Slavonic influences. The Latin 
alphabet may liave been iutioducod even in lioaflien times, llosti- 
slaff of Moravia itnitod to his kingdom Methodius, who was 
appointed archbishop of the country by tho pop(». Wo lioar even 
in the 11 th coiiUiry of a Slavonic school in the Vyscliiad (Wy- 
schcrad, PraguoJ whcio St rro<*opuis studied, to whom tradition 
assigiiccl a haml in tlio transcription of tho TrirU du Sacre, pre- 
viously alluded to. Piotcssor .lagii* has printed an oxtiact from 
an old service book tho language of which showsChokh iufiuencos. 
He has assigned tho book to tlie 10th (ontuiy. Some other very 
early spocimens of tho language aie contained in the so* called 
Glagolitic fiagmonis, Zhwlcy Mlaiwlsk6. Two am lent hymns 
belonging to this orthodox jieriod of tho Bohemian Church have 
come down to us, JfoHpitdntCt poniilui ny (Lord, have mercy upon 
us) ami Bvaty J'tVcJaor, Vevodo UP^ki Zvm (Holy Wouc’cslaus 
Lord of tho Bohemian land). In 1S17 a fragment called 
Boxui (The Judgment of LibuSu) w'as aiionynionsly forwarded to tho 
newly founded Bohemian musouin. Tho somlcr was ufterwaids 
found to have been one Kovaf, the steward of Count Colloiedo. 
Some critics assigned it to the 9th centiiiy ; accoiding to others it 
is a forgery. With tho limited space at our disjiosaV it would ho 
impossible to discuss tlio question liorc. The siuiie year also wit- 
nessed the discovery by Tlanka of the so called Konigiiihof manu- 
script (ATm^odvorii-i/ ZwA’c^iw), consisting of epic and l,>iic piucs, 
the authenticity of ivhich some critics have attemidcll to bring 
into doubt. The chief hand in these forget ios is alleged to haie 
been Weuceslaus Hanka (1791-1861), who was for some time head 
of the museum library and tho author of some mediocre veis«'. 
The next poem of any iinpoitanco is tlie AlexandrPis, a iioc Chekh 
version of tlio laitiu work of Philip Walter ah Iiisulis, suniamcd 
‘U)o Casielltoiie.’' The Bohemian version was eom posed by an un- 
known author probably between 1240 and 1253. To this time liclong 
many versified lives of saints and legends, such as those of St 
Procopius and St Catherine. Tho manuscript of the latter poem 
lias been brought hack from Sweden, whither it had been icinovcd 
daring the Thirty Years* War, ami is now piescrvcd at Biuim in 
Moravia. The so-called Chrmieh of Dalinul, a w’ork of some 
imiiortance, belongs to tho 14th,eentury. It is a tedious produc- 
tion, written in octosyllabics, and extends from the ereation of the 
w*orM till 1814. The author is supposed to have beim a Bohemian 
knight, but there is no ground for believing that his name was 
Lalimil. The work is inspired by great hatred of the G<*nnan 8 . 
We have a good deal of tedious moral |K)etry belonging to the 13tli 
century. More interesting matter can be found in the ** Satires 

t Die Kaa»tihia^-‘8hvinw:he SpradlU. 3 Tran« 1*hi1. Soo., 168<). 

• Pro$Umd'radmi9h Ao. (A Hundred Popular Tales), Fiague, 1865. 

< tleeond ed., Prague, 1880. 
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FlaSka, a lOi^iiig Bohemian of his day. But little is known ot 
fife, except that he was killed in a skinnisli in 
1403. His chief work is the Aew Cauml, one of the beast 
epics so much 111 vogue in the Middle Ages. Othero, however, 
are asugned to him, of wliidi the most original and ainuaiogit 
the “ Dialogue between the Giooni and Scholar” (Podkoui a 
A valimble W document belonging to this iwriod is the Book 
w Old Lord of iZosmierp, which is one oi tho earliest specimens of 
Bohemian prose. Rosonhergwas royal chamberlain horn iSlfitO 
1846 and died the following year. Another legal work of ita* 
portanco is tho “Exposition of the Law of the Uiid of Bohemia” 

{Vyklad na 2*ravo Zeme Oeske), by Andiew of Dul>a. chief justigs 
of the country. Consideiabh* portions of tho Bible were tiaiudat^ 
into Bohemian during the 13th and 14ih centuiifs. The version 
was completed at the beginning of the 16th century. Wiekliflbi 
says of Anno of Luxemburg, the first wife of Uiclund 11., “ Nobilui 
regina Angliw, soior Cwsaiis, habet e'vaugeUuni in lingua triplici 
exaratum, scilicet in lingua Bohcmica, Tcntonica, et Latina. ” There 
arc two early versions of tho Psalter, —the Clementine at the end of 
tho 18th or beginning of tho 14th century, and the Wittenberg 
also at tho beginning of tho Uth. The doubts whwh have been 
thiown on the fi.ignionts of the eaily \crsion of the Gosiicl of St 
John appeal to be completely (UsHipai(*d hy the well-tiineil woik of 
i)r Jon Gebauer. Dr Adolt i’ateia has discos eicd leecntly another 
religious poem of tins period.* Aiiotlicr early prose chroiiicio 
deserving of mention is that of Pulkava, a pnest, who died in 
1380. It extends from the eaiUest times to tho year 1330, and 
was originally written in Latin, but he aftorwaids tianslated it iiitos 
Chekh. “Tho Weaver” {Tkadlihl)^ (ailed after the name of its 
author, who lived in tho first hall of the Htli century, is a eniious 
prose imcni, in whicli tho author ceU*brated the fail Adliika, ouo 
of the beauties of the Bohemian court. Tlio piece is full of the 
usual conceits of tho age ; it has not yet Wcii asi^ertainod whether 
it is original or only an adaptation. It veiy much lesoinbles 
ik*r Ackmnnnn aua Buhmen^ of which four nmniibiTipts have 
been preserved. Pei haps, as Gebauer has burmised, they uio both 
adaptations of a piece whi(h is now lost. Passing over a 
quantity of modiieval le|]^iids and tales, sucli as Flore ct Blanche 
/tore, wo need only mention, as dealing with native subjects,, the , 
two chronicles of Sttl/nd and Brumvik^ supposisl to have been 
ori|pnAlly written in verse. The most icmaikable Boliemiaii 
writer ol tho 14tli ccntiu^ is Thomas^ of Stitny, who writes on, 
ethical and religious subjects. He was bom of a noble family 
aliout 1330, and piobably li\<*d till the dose of the icntury. Ho 
appears to ha\o btudiul at tho uuiveiBity of Plague, then newly 
iounded. Ills chief works aio a treatise on Oaieial Ohratim 
MaUerSf in six books (cdit(>d in 1S52), and the Books of Otnstian 
fnsfructionf jnintcd with an introduction by Vitatko in 1873. 

His style is easy and flowing. Lobci th ha.s lightly said that the 
object of Stitny was to ])nt in a popular ioriii the sum total of 
the scholasth knowledge of his ago. Tlicro is also a Chekh \erAioit 
of the Uistonj </ the Trojan If ar, comi»o 8 cd hy (luulo di Colonna 
from Dietjs Cn ttiibis and Daies Phijguis ; it was one of the first 
])i lilted 111 Bohemian, and was isbiicd liom the picas at Pilsen in 
1468. 

( 2 ) The second period begins with the great name of Hus, whose Second 
Bohemian writings weio edited by Kiboii in 1S65-C8, llua da* period; 
veloped liis iiati\ o language as Lutlicr did Gorman. He corrected 
the tiaiiblatioii of the Bible, and unproved Bohemian oithography. 

Wo have iiiiio letters written by him while in prison at ('onstaiice. 

Dining Die period of the ITubbito wais theio was nbundance of 
political and leligioub iianiphlcts. Most of tliobo pioductnms, how<» 
ever, were of ephemeral inttrest. Q’he travels of Maiio Polo and 
Sir John Manucvillc were translated into Bohemian. Petci C/ el- 
chkj, ouo of the Icadeis of tho United Brctliicn, was a popular 
W'litei. He was a cobbler by tindc, htnee ho was nh kuaxned 
“Kopyta,” or the Shoc-I^ast His woiks, wiilttn bdwcuii 1430 
and 1456, have a strongly inaikcd dcinociatic tone ; among tliciii 
may be especially mentioned his Jhatila and the Art of Paifh {SU 
Ft ft/). III HiSS tho complete Jhhle was piintcd in Jiohcina, tho 
fust regular jniiiting picss at l*raguo Jiaiing been set up the year 
liefore. In l.>ti 6 a Cilutim* Bible njipeaicd at Vdme. The, 
uatioiinl litcratuie made distinct piogrobs under Otoigc IVl^hiad, 
a native king. Vaviiiicc / Bre/ovi^ (1.870*14,^)5) wiolo in Latin 
Jlisforia dc hello ILtASiitco, of whnh theie is an eari\ ( hekli trans- 
lation. Theio is a satiie in Latin hy Jan linsistcinsky z Lobkovic, 
entitled lament of St U\iueslnu\ otvr tin Motals 
He w'os also a consideiabb* tia^clki in the Last. The Ciieklis 
were fond of making pilgrimngi's to tho Holy Land ; Martin 
Kabatiiik was a tiavcller ol this kind. Jhs Perrgrnwtvyns were 
fust printed in 1518. Woiks on law were written by C’tibor ami 
Viktoriri, and many transbi turns from tho classics apjiearea. 

Gregory Hniby z Jelcne (eslled Gele mus) and his son Sigisrouml 
r5e(rAicr/7tew.>Ai/., rol viL 
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were very indnitrioua in this nny ; the Utter xmWUhed at Bawl (S) The true study of the Slavouk langoi^Mi may Jbe atlA tcHmw Majhat ^ 
in 1588 a curious dictionary, 2Uriro» Sjfmpkmum, an early attempt bc^n with Joseph Dobrovsky. In 1808 he published AtMfUhriich^ pmM 
at comparative philology, in which he compares Greek, I^atln, LehrgehaTtde derhuhm, Spraehe, In 3822 appeared at Vienna liii 
Oerniaii, and Slavonic. We must And space lor a mention of the fnedit virork Inatitutiones LingfmiilatnaBlHaJecti VeteriAn Dobrovsky 
writings of Dubraviiw {c, 1489-1558), bishop of Olraute, although died in 1829. The strange thing about him is that, in spite of all 
he used the Latin and not the Hohemiau language. His work on his labours, he had no faith in his native language and despaired 
full-ponds and fisli {LxHUia dc PUnvinet Puduvi qui in rin aluntur of its revival. lJut, like (Jolumbus, he was destined to acromnlisli 
Naiura, 1547) is not iiltogother unknown to Englishmen owing to greater results than ho exported Joseph Jungtnann (1778-1847), 
the citations in Izoak Walton, with whom the bishop was a groat anotlicr regenerator of the Chekh language, was author of the great 
authority. Ilw most imi’iortant work, however, was his Hutory dictionary and an esteemed translation of Paradise Lost, Besides 
of JSohnnia in thirty -three books, from the earliest times to the these works he wrote a history of Bohemian literature. ^ Hollar 
roronation of Ferdinand I. at Prague in 1527, the termination of (1793-1852) and Colakovsky (1799-1852) both earned a considerable 
Bohemian independence. In 1583 appeared the first Cliekli gram* reputation as poets, — the first by a sciies of sonnets called Slary 
mar, by Bene? Optat. Verse- writers abounded at this time, hut no Ihera (The Daughter of (llory), under which title he celebrates the 
poet of eminence. Veloslavin (1545-1599) was an indefatigable praises of all Slavonic lands and at the same time his love for the 
worker, lieiiig, like Caxton, both printer and author. The Latin daughter of a German pastor; the second by his “Echo of Kussiaii 
herbal of Amirew Matthiolus, physician to the archduke Ferdinand, Songs'* (G4//w Pioni Jiinkyrh) and the “Rose with a Hundred 
was translated by Thaddeus Hajik. Some good works on law lii'avos** (7i5ac Shlista), A good poetical style w’as now formed 
appeared, and there are quantities of Hornion.s. Simon Ijoiiinieky for the Bohoiniaiis, and a host of minor jioets appeared for whose 
(p. 1660) wrote a great deal of iioetry ; lie was the laureate of names wo cannot find spare. Karel Erhen (1611-1870) has left some 
Rudolph II., and also wrote a triuiuplial song for flio eleetor exctdleut ballads in his Kutice (Garland). His genius W'as kindled 
Fmderick when chosen king of Bohemia by the Protestnuts. He by the folk talcs with which Hohemia abounds. He conferred 
waa severely wounded at the battle of the White Alouutniii and a beneftt upon Slavonic students by his interesting collection of 
Siunt the rest of his days in ])overty ; hut there api»ears to Iw no national tales previously alluded to ; moreover, lie was a sound 
truth in the story that he hecniiiu a public beggar. The claims scholar and an indefatigable antiquary. Pegesta dipJoTnaticanecnon 
of Lomtiicky to bo considered a poet aio hut meagre; he wiites rpistolaria Jiokemm H extending to 1253, and editions 

little hotter than rhymeil prose. Tlieic is some merit, however, in of Havant’s Journey 1o the Jiohj Land and Nestor’s Chro^ucle are 
his comic pieces and satires. At this jierioil tlouiished the chrotiicder monuments of his industry. A great impulse to Bohemian poetry 
Hajck, who appears to have been a jiriest, and wliotliwl in 16.5.8. w*as given by the discovery of lAbushi Soud and o[ the Kralodvorsf^ 

His work is interesting, but altogether umritical, and ho doi'S not Pnk^is by Hanka. Vite/slav Halek (1835-1874) has loft two 
seem to havu earod much about truth. He gives us all the old volumes i>f poems, which wcic roiirinled in 1879 under the editor- 
Chekli sagas, and fortunately uses the Oliokh language, ills l>ook ship of Ferdinand Sehutr. JJalcK pi'csents a twofold apparance, 
attained great popul.irity, and was translated into German. Indeed, first as the writer of a seiies of narrative pieces of a half dramatic 
It was almost the chief authority for Bohemian liistory till towards character, rcmiiuling us of the Idyls of Tennyson, secondly as a 
the olose of the 18th century. The tiavels of Christopher Harunt lyiical poet In his “Heirs of the White Mountain” {LedieevS 
in the Holy Land are full of loariiiiig and of curiou.s niatler. Anew Life llory) he has chosen a patnotic subject wdiich must find its 
edition was published in 1854. The author ])erished on theseafibld way to the heart of every Bohemian. Ho has been fortunate in 
on the momorahle IPtli Jnno 1621, wlien Bohemia lay completely lioviug some of his |)oem8 weddisl to the music of Dvolak. Jan 
at the feet of the Hapsburg conqueror. Hurant f.Urtcd for liis Neiuda (b. 3834), still living, has written “ Kloweis of the Clmrch- 
jounioy in 1508, ho ana his eompatiioiis being di(‘ssod ns Fianeisean yard ** {Ihhitomi KvUi\ published in 1858, and a volume of poems 
friars. There is also the account by Weiiceslaus Yratislav of I'alled “(’osmic Songs” {Pisne Kobmkke), Aceoiding to some 
Mitrovitz (1676-168,5) of his three years* captivity at Coiistaiiti- Bohemian ciitics tlie greatest of their modern lyric jioets is Adolf 
no)»le,~-awork full of picturesque incidents. The letters of Karl Ileyduk, bom in 1836 and still living at Pisek. Alueli of his poetry 
ae Zerotin (d. 1086), one of the Moiavian Brethron, who was for has been inspired hy the south of Kuiope. His “Forest FIowtis^* 
soino tiino in the service of Henry IV. of France, have been edited {Lesuk Kvifi) W'orc gatlieml, as he tells us, w'hile wandoiing amidst 
by Brandi. With the battle of the Wliito Mountain in 1620 the delightful scenery of tho Suninva or BrJimerwald. Heyduk, 
terminates w’hat has been ealhsl tho golden age of Chekh literatuie. altliougli a Slovak, has avoided the Blovakish dialect, which has 
In 1615 tho diet had Tna<le n resoluh* cllort to prote<*t tho national hisni used hy Holly, Sludkovii^, and others. His patriotism is very 
laiiguago. But now the country hecaiim Germani/ed, and hooks in conspicuous in Cmnhal and Guitar, One of liis most pO]mlar 
Ohokh w6re eagerly sought out and destroyed. In addition to its works is Deduv Odknz (Tho Grandfather's Bequest), the grandfather 
sufferings during tho Thirty Y(*ars’ War, flohemia li-ad tlio misfor- being the genius of tho country, who instructs the jioot. Some very 
tune to loso many of its most valuahlo niauuscripts, wdiich weie elegant voises, showing a true feeling for nature wdth feminine 
carried otf by tho conquerors. For neai Iv 200 years Bohemia ceased delicacy of exprtsssioii, have been published hy Mademoiselle Henri- 
to bo counted among tlie nationalities of Europe. Here and there etta JVcli, who wiites under tlie name of “ KliSka Krasnohorsk^.” 
a patriot laboured in the inteis^bt of his country, such as tho Jesuit Her first volume was published in 1870 and entitled H Maje ZUi 
Balhin or Hallmius (1621-1088), who w’as professor of ihotorie at (Life in May). Hei “Poetical Pictures'* (Bamicke K reshy) ekrm 
Prague and author of Epitome Bemm Bohrmicarnm (1677) and gieat pow'or of word-j>ainting. M. Josof Vaclav Sladck (b. 1846), 
also Miscellanea Jtcrum Bohemirannn {IC)H{)*S1). His services fo who has publtslied several volumes of original poems, besides traiis- 
Bohomiaii literaturo were eousiderahle, hut his w i itiiigs are in I^atiii. lat ions from English and other languages, sliow's considerable lyrical 
Many authors of repute were, however, at this lime in exile, and of power. The most voluminous, however, of tho modern wTiters is 
these no one has earned a greater renown than Jaii Amos Korneusky Emil Bobus Frida (b. 1863), w’ho uses tho pseudonym of “Jaruslav 
(frwiuontly styled hy tho Ijotiii form of his name, C'oincnius). Tliis Vrehlicky.** He lias been astonishingly active; among his prin- 
ominent ma'n was bom at Eivnit/ near lluiiganau Brod in Moravia eijial proiluctions may Ih) mentioned the following , — Myihy (Myths), 
and was the last bishop of the old chumh of tho Moiavian Brethren, w’hieh he divides into two cyclos ; tho iniscollaneous collection 
After the baltlo of tho White Mountain lie fit d to Poland, which at* “ From the Depths** {Z Htuhin\ which is insciibcd to Vitezslav 
that time had not al together lost its spiiit of toleration. Here he Halek, and seoma to bo inspireil by tlio same scenery as kindled 
was joincxl by some Polish dissidents and foniusl tlu* nucleus of a reli- lialok’s fancy ; Ihtch a Bvet (The Spirit and the World), fine lyrics, 
gious society. In 1631 ho published lust/auua/wa^fmruYa/iewra/ff, tho motive of which has been supidiod by Greek mythology. He 
in which ho developed a now theory of leal niiiglaiiguage.s. This work has subsequently published Dcgmy a Itozmnry (Impressions and 
became very fiopular and has been rcpentedl} translated. Ho alter- Fancies), and, lu'sidcs other translations from various languages, a 
Wards visits England and Sweden, and in 1658 gave to the world his version of the JHvina Cmmnedia in the terza riina of tho original. 

OW/is /V<iM, which also enjoyed great rejiutatimi as an educational Ho is also the autlior of some plays which are much esteemed, 
work. Ho died at Amsterdam in 1671. It would be imiiossible m espoeially Vrahomira, Dr J. Durdik, J. J. Kolar, and L. Strupez- 
a brief skete.h like tho present to give a detailed list of tho wTitings nieky liave attained celebrity in this branch <^f literature. Some 
of Komensky. Of his Bohemian w’orks we may mention the iiruse good poetry lias been written by Svatopliik Cecil. Some critics 
poem Labyrint StiUa a Bag Srdee (The Labyrii\jh of tho Worm and rank him os tho greatest jvoet of tho modem school since the death 
Paradise of the Heart) and his /w/onmz/or/Mw AWy J/rt/cAsA’c, Ho of Halek. In addition to poetiy he has also published threo 
also translated the Psalms into Chekh. In 1650, ou the destruction volumes of tales {Poridkp, Arahesku, a Ilumorcsky), rollccted by 
of tho town of l^no by lire, Komensky lost some of his moat him from his various contributions*^ to magazines. Many of these 
valuable w'orks still in manuscript ; we may cs^ieciaUv regiot liis show considerable humour. Another poet hy no means to be 
Poklad Jaayka Ceskiho (Treasury of the Bohemian Languago), upon passeil over in this brief sketch (which only attempts to grasp the 
which ho hod boon onmigod fi*om 1612. During the latt<.*r part of halicnt facts with regard to these authors) is M, Zeyer, who has 
the 17th ccnturvnnd the greater ixirt of the 18th the language and imblished a series of epic pieces, called Vysehrad, after tho well- 
Uteraturo of Bohemia steadily declined. A fewr scribblers appeared, icnowui Chekh stroiighold or acropolis at Prague. The subjects are 
inch as Rosa, Pohl, and Simek, but their names arc hartlly deserving all taken from the Cild Bohemian legends on Lilmsa, Vlasta, Lumir, 
of mention. But Oelasius Dobnernnd Martin PoUcl vero valuablo Ac. Zeyer has adopted the Slavonic metre as we find it in the 
workers in the field of Bohemian history. .Servian songs collected by Vuk Stephan '^rich. Besides these poems 
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lie baa written a good liiatoncal novel entitled Andtew Chernisheg, 
which deals witu the reim of Catherine II. of Ruesia. In 1880 
appeared two other tales by the same writer, Jiomanee concemhig 
ik§ FaiUi/tU Friendship of j^isa and Amit^ and a strange book 
of Oriontu tales styled Bc^e SoSany (Stories of Susannah). As witli 
US, the social romance or novel of domestic life has latterly been 
much cultivated among the Chekhs. The legends and talcs curnuit 
among the peasantry have also been carefully collected, first by 
BozSna Nemcova (1820*1862), whose Slovenske Povesti had a very 
great success. She was followed by Madame Muzak, authoress of 
some of the most popular of the modem Bohemian novels.*. Her 
“ Country Romance *' ( VesnUky Roman) has been tmiislatcd into 
French. Excellent pictures of niral life have also been given by 
Vaclatf Smilovsky (a nmi de 2 dutn€ of Smilauer), who has written 
a great many novels, as the **01d Orgiinist" (Slaiy Varkamik)^ 
Martin Oliva, Ac., much in the stylo of Auerbach and Zschokke. 
Other WTiters of historical novels are M. Boliumil Cidlinsky and 
Vaclaff Ylcek. Madame l^olie Bodlijiska, sister of Madame Muzak, 
is knovrn as a popular writer of social romances. For an account 
of the historical labours of Francis Palacky, see Palacky. Among 
the pupils of the great historian the first place must be given to 
VachiffVladivoj Tomck (b. 1818), now professor of Austrian history 
in the university of Prague, whose chief production is a history 
of that city, which lie has carried to a fifth volume. In 1849 he 
published the first volume of a liisiory of the university of Prague, 
which seems never to have been completed, and in ISSd a biography 
of the Bohemian liero ZiXka. Ho ajipcars tliroiighoiit as a most 
accurate and painstaking writer. Vocel (1803-1871) is the nut Iior 
if a valuable work, *‘The Early Days of Bohemia” {Prav^k Zc»A 
Veski), whicli we liavc (jiiotcd already when li eating of Slavonic 
ethnology. Alois Sembera (1807-1882), whose literary activity ex- 
tended over a long |ieriod, wrote voluminously on Ilohemian history 
and litomtui'o. He was professor of the Bohemian language at the 
university of Vienna. In a w ork on tlic western Slavs {() Zapiuin tch 
Bloianerh) ho maintained tliat the Chekhs, Moravians, Slovaks, 
and Polabes were settled much eailier in ilie c<niiitri(‘s which they 
at present oceitpy than many historians have been willing to admit. 
As a critic, Professor SciiilMTa is an iconoclast and has attacked 
many of the (supposed) early monuments of the Click li hin^iagc. 
Dr Antonine (Hndely, horn at Prague in 1829, lias jiroved himself 
to be a most conscioutious and entliiLsiastic worker in the field of 
historieul research. In order to collect nmt(>rials for his piiblii^a* 
tions he travelled in various jiarts of Bohemia, Poland, Oonnaiiy, 
France, Belgium, Holland, and Spain. The results of this diligence 
have appeared in a colleciioii of valuable historical w*orlvS, such as 
llie History of the JJoluvuaii JJrethrni, Rudolph IL ami his 7Ume^, 
and later a History of the Rohrmian Revolt of KiJS, The brotheis 
Joseph and Hcrinenegild Jire^ek have won a reputation in Bohemian 
literature by many useful works. 'J’hoy have conjointly published 
a book in defence of the Kralodvorsky Rukojns is well worthy 

the attention of those wdio wish to make themselves ac(|uainted with 
the literature of this vexed (piostioii. Josejdi is now occupiist in 
editing in a cheap form some of the most iiitercMtiiig moiiuinetifs 
of early Bohemian literature. In 1880 Herincncgild ]>nbli.shed a 
valuable Collection of Slavonic Lams, coiitiiiniiig an almost comjilcte 
scries of the early codes of the Slavs in the original languages, 
Joseph Jiref'ck is also author of a useful ehrestomathy of Bohemian 
literature w'ith biographical and critical notices. Joseph Constan- 
tine Jirecek (son of Joseph, born in 1854), ibrmeily a jrrimUloeenl 
of the university of Prague, has devoted jiimsell to Bulgarian his- 
tory and bibliography. In 1872 he jniblished a Jiiblwyraphy of 
Modern Bulgarian Literature, and has written a History of Ruiga ria, 
of which a Gorman translation has appeared. Josepli Kmlcr and 
Karl Tieftrunk have been co-opcriitors with Dr Clinddy in his “Old 
Moiiumciits of Bohemian History” {Stare Pamiti Ih-jm Ceslyrh), 
The former has also edited the second volume of tlie Ihgrsta 
Boluinicanw^ since 1870 has been editor of the “Journal ” {Casupis) 
of the Bohemian museum. Karl Tieftrunk has w'ritten seveiul 
useful works, among them the Histonj of Rnhemutn LUcrature from 
the earliest period to the present time, and the interesting iiioiio- 
fp'aph on the opposition of the Bohemian states to Ferdinand I. 
in 1547. The liisiory of Bohemian Liieralarc is very carefully 
written and gives in a short coiiipa.sH iniieh valuable information. 
An elaborate work is now appearing in inirts by F. Backovsky, 
entitled^ Zevruhne Dejiny GesXeho PiscmnicJni Pohy (A Com- 
plete History of Modern Bohemian IJtemtiire) from the year 1774 
to the present time. There is also a work by JenilHsk, Parly Days 
of Romantic Poetry. Many valuable contributions to Bohemian 
history liaye proeceded from the pen of Dr Josc})h Kaloiisek (b. 
1838). Vincent Brandi and Beda Diidik Inivn devoted particular 
attention to Moravian history and antiniiities. The former, among 
other works, has edited the letters of Karl ze Zerotin, ju-evioiisly 
mentioned. Beda Dudik, a Benedictine monk and historiograjther 
of Moravia, has published some valuable woiks on the lii^jory of 
that portion of the Bohemian kingdom and has also w'litteioa 
History (f Moravia. Like thereat work of Palacky, it was first 
Written in German, but has since appeared in the Bohemian lau- 


153 

gu^e. Extracts from the interesting diary of Sorotin liave been 
edited by him m the Mahrisehe Geschiehtsqvellm. Through his 
efiorts twenty-one Bohemian manuscripts which had been carried 
away to Sweden at the time of the Thirty Years’ War have been 
i-cjstored, and are now preserved in the state archives of Bninn. 
Among these is the legend of St Catherine, many words in W'hich 
are said to explain ditliciilt jiassages in \\\o Kralotirorsky Rukopis 
and to furnish testimony to its authenticity. Jakiib Maly (d. 
1885) was the author of many important articles in the Sloimik 
Nau^ny, the Chekh Conmrsatiom-Lencon, and of a popular his- 
tory of the Bohemian people. He also wrote a grammar of Chekh 
for Englishmen, besides assisting in the translation of Shakespeare, 
which has been prodiiceil by the joint labours of many Bohemian 
scholars. In 1868 was published under the editorship of Erbeii the 
second volume of the Vyhor z Literahtry GesN, a veiy impoitant 
W'ork, containing specimens of the old Bohemian antliois. The first 
volume had been edited by Schatarik, fiu- an account of whoso 
literary activity see Schafahik. Valimhlci works on philology 
have iKien written by Martin Hattiihi, by birth a Slovak, who is 
now professor of Slavonic philology at {he university of’ Prague. 
One of hi.s most important jnodiictions is in Latin, l>e Contigvanini 
CoiLsonanliuni Imitatione m Lingnis Slancis. lie is a delender of 
the genuineness of the tw o celebrated inaiiusciipts, the Zelenohorsky 
{Le., “that which contains the judgment of Libii^a”) and the Kralod- 
vorsky. Among souml jdiilolojpsts are reckoned Drs Gebaiier and 
Geitlcr. The formor has contributed some valuable papeas to the 
Arvhiv fir slawische Phitologir, edited by Professor Jagic of St 
Petersburg. 'J'he latter, born in 1847, is at present professor of 
Slavonic philology at the university of Agram. Ho conmienced 
his studies at Prague under Alfred Ludwig, the translator of the 
Vedas, and Hattuhi, and at Vienna under Miklosich. Having 
begun with a dissertation in the Casopis on the pioseiit condition 
of comparative jdiilology, he published in the same year a woik on 
the Old Bulgarian language, hi 1S73 ho iinulc a lour in Kiissian 
and I'russian Lithuania, that, like SchleiiJier, lie niiglit study that 
interesting language fioin the months of tin* pcojJe. }Je afterwards 
pnhlishcd the results of his travels in his Lifhauutche Studicn. 
He has since written a treatise on the Allmnian alphabet {Die 
Albancsischcn vnd Sluvischen Scliriftcn, Vienna, 1883). In this an 
attempt is made to umnect the Glagolitic and Alhaiiian alphabets, 
A valuable work was w'ritten by Antonin Jllat/cnauer (h. 1823), 
entitled “Foreign AVonls in Slavonic Languages” {(Uzi Shva ie 
Slovanskyeh Jlelerh). Excellent w oiks on classical philology have 
been jmblisbcd by A. K\icula and Vaniu‘k. Natuial science was 
Buccessfully cultivated by Jan S\a1ui>lnk Presl (1791-1849), ^irotessor 
in the univeisity of Prague, and Jiin Ev Pnikyne (1787-1869), pro- 
fessor of physiology in the same nnivcisitv. As legards moial 
philoso))hy, the fiist pail of l>r J. Dunlik’s Histonj of Beirut 
Philosophy has just npjieared, w'hich extends lioni Kant to Ileilunt, 
Throughout the whole, period of the rcsuseitaiion of Bohemian 
litoiature the society cal U mI the Matice ( Vska haswoiki'd encrgii- 
tically, printing its excellent ,ioiiinal or Gasojtis tour times a year, 
and iiKso issuing some of the old Bohcniian classn* and meiitoMoiis 
works by moileni aiitliors. It was a gieat tiiiimph lor the t'licklis 
when a j>ait of the instinctioii of the* univcisity was allowisl to bo 
carried on in the Bohemian language. A new’ iihagayinc if 

Shoruik) made its ap^usiiam c at the l«*ginning ol 1884. ’1 he A/.s/y 

Jlitlologieki (Plulologi<*al J.ca> es) is still ]mhlishcd. Beet ntly a new 
literary journal {The Athemruni) has been slaitcd, which sc(m^ td 
be more or less modelled iipcni its English naUH sake. 

Slovak. — This language or dialect is ^jiokeii in the north-wa-stcin 
corner of the kingdom of lliingaiy. It is gcinnally eonsiden(l tti 
exhibit an cailicr lorm of Chekh, ami tins is piovul hy man} o( 
its gram unit ieal ]>eeiiliarities being found in the oMei ('liekli lit(‘ra- 
flue. One characteristic of tlie langnage is tin* iisi ol diphthongs 
ill cases whcie the other Slavonic longues use simple vowels For 
a longtime the Slovaks emjdoyed Chekh in all tliui puhlislieil 
writings. About the close of the 18th century a sc])aiatist move- 
ment began, 'fhe fust Slov.ak grammar was jmhlished by Bernolak 
at Pieshiirg in 1790. It was lollowed by those, of Diaiii^ka and 
Viktoiiii. There is a Slovak dnlioiiaiy hy Loos. 'J'he altempt to 
foim a m*w litciar} language was to he dejdoied oii many groiimhs, 
for both the Magyar and llic (iennan liave to he ii*siste«!. Foi a 
short time a litciary society c\i.sted among the {Slovaks, vvliiih 
published useful books and a journal. ’J'he Magyars, however, .su])- 
]»ressed it, because it was “contia integiit.'itern ]»atii.e,” we weio 
told by one of tlieir eeelesiasties. The Boliemian uatinally le.sents 
tho .iltcmids at separation by the Slov’ak, and iii 1816 the Chekh 
Literary Society issiicl a woik entitled “Gj.mions in Favour of 
One. Written Language fin* the (’liekhs, Jtloiav laiis, and Slovaks 
{I/lasovc Q jMith'he Jednofy Spisovneho Juiyka jo'o Cerhy, Moiaiuuy, 
a Slmaky), The Slovaks have juodueed a few poets ol rejuitc, sm ii 
as Holly, Sladkovie, and (;iiabif»kn, hut their literatuie is mengie.. 

Lumltan Wevdish . — This language is dividisl into tw'o <lialects, 
Upper and Lower, although even these are ea paid e of subdivision. 
The word “SVend,” as iircvioiisly explained, is a juirely (I'erman name 
aud is never used hy tlie Slavs theiiisclvcs. 'Ine Lusatiaris arc alss 
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sometimes called Serbs and Sorbs. 1!'bcy are tlio remnants ot the 
jMwerful ti'ibes which once occupied nearly the w’hole of north 
Germany. Tlie Lusatinus in the earlier i)criod of tlieir history were 
under the dominion of the Poles and afterwards of the Chekhs. In 
the early part of the 17th century the bulk of them had been 
annexed to the electorate of Saxony^ with the exception of the 
small part about Kottbus, which had belonged to Braiideiihurg since 
1445. In 1 815, liowever, whon the states of Euro}ic were rearranged, 
ill most instances with very small regard to the nationalities under 
their sway, many more of the Lusatians wore handed over to Prussia ; 
and, according to the stitistics of Boudilovich, at tlie present time 
(1886) all the Lower Lusatians, amounting to 40,000, belong to 
Pnissio, as w’cll as 44,000 of the Upper Lusatians. llesides tlio two 
dialects spccilied there are other minor ones, to judge from an articlo 
in the Bohemian Literary Journal ; but they are too minute to be 
si^cified licre. Tlic Upper Luaatiun diali'ct shows most aiTinity 
with Chokli, especially in substituting h lor .o; tho liOwer more 
resembles Polish, and has the strong or Imrivd i, us in hfs^ “hair.” 
The Upper dialect has been the most cnltivahid ; some good gram- 
niars have been published by Seiler, Jordan, and Pfulil, and there 
is a copious dictionary edited by Pfuhl in eonjunction with others. 
The language is full of Germanisms and G(‘nnau words and cannot 
liold out long against the vigorous attempts at deiintioimlization 
made by its 'ioutonic neighbours. Tliei’e is a small Lower Lusatiau 
dictionary by Zwahr, a ]K)athuinons work of very little merit. Tlio 
Macica Serbska, the lit«*rary society of the S(U‘ba, foundc-d on the 
model of the Bobemian Society in 1847, publishes its journal twice 
a year, which <‘ontains int<iresting articles on folk-tales and folk-loro 
generally, with popular songs taken down fioiii the mouths of the 
people. 

^ The lirst priiiteil book in tlie U[ijicr Soibish language was the 
little cateebiHin of Luther, j)iil)h4lied in lf)97 l»y tlio pastor Worjoeb. 
This was not, liowever, the first time tinit any Tjusntiaii or Sorbisli 
words lia«l luvn piiiited, for we liiid the namca of plants in that 
langiittgcgivcn in Fraiike’s Jlorlna Lmnlim, published in 1591. In 
1706 Mu'hael Jlrancc,! or Prencel ]»nlilishe<l a translation of the 
New Testament into Sorbish ; a little befoie, in 1680, a grammar 
had appealed by Zacbarins Bicrling, entitled Dichamiia seu Ortho^ 
yrajjhm Vandnlm. In 1693-06 Ahraliam Frenccl, son of Alicbacl, 
published a dictionary. In 1806 Mobil translated some extracts 
horn Klopstock’s J/mm/i. From 1837 u new imrmlso wus given 
to .Sorbish lit<Mat»ip‘: iicwsjia pel's wen* printed in tlie language and 
useiiil books t ranslatcd into it. One poet has appeared among them, 
Andrew Seiler, a eleigyniaii, who dieil in 1872. Lower Smbish 
has always been luiieh less developi'd Ihiin Ujipcr. The lirst book 
printed m it was u <olleeli<>ii of liymiis and a eateebisiri, by Albin 
Muller, in 1571. Chojuan, a pastor in Lubin, wrote the lirst 


grammar between 1642 and 1664 ; in tlie Utter half of the Batti6 
century Kbrncr compiled a dietionaiy. At the coumiencement of 
the 18th century Bohumil (Gottlieb) Fabricius published his tms- 
lation of the New Testament (first edition in 1709 ) ; at the end of 
the same century a version of tuo Old Testament by Frico appeared. 

A good collection of Borblsh songs has been edited by Haunt and 
Sclimaler. According to an interesting article by Hornik in the 
second volume of the Siavianshi Sbomikf a number of these Wends 
emigrated to America and settled in Bastrop county, Texas, where 
they have divine service performed in their own language, and 
publish some newspapers. 

l^olahiah . — Of tlio Slavonic languages spoken in the north ofPolahiih. 
Germany the Lusatian Wendish and Kashoubisli are alone living. 

Of those wliicli arc extinct Polabish is the only one of which any 
memorials havo come dowm to us, and these are but scauty. The 
language alfords a jiaralhd to Cornisli, not onl^ in the few fragments 
whieli remain, but also in the date of its decline and extinction. It 
Is considered by Schleicher,^ who has written an excellent grammar 
by piecing tlie scanty materials toother, just as geologists restore 
an ichthyosaurus, to have moro affinity to rolish than to Ohekh, 
owing to tlio )> 08 sc 8 sioii of nasals. This interesting language^ cx- 
]>ired in the fiist quarter of the 18th century in the eastern comer 
of the former kingdom of Hanover, principally in the circuit of 
Luehow, whioli oven at tlio present time is" called Wendland. 

Betw'cen 1691 tind 1786 certain vocabularies and dialogues in this 
latigun^u (including also a song) wera taken down, and from them 
Schleicher has taken the materials for his grammar and the valu- 
able little dictionary appended fo it. Dr Tfiilil printed these 
mcmoiials in their entirety iu 1863-64. The sjiolling is altogether 

{ diofietie, and, owing to the ignorance of the Slavonic peasant and 
lis Gei nion interrogators, tlio former of German and the latter of 
Slavonic, there are some liidit‘rou8 bluudci'S. The tw’o most im- 
IKirtaiit of these documents are a German -Wendish dictionar}% 
compiled at the end of the 17lli century by Christopher Heiiiiiiig, 
by birth a Lusatian, and pastor of Wustrow near Liiehow. Divine 
service is said to liave Ikjcii held in that town in Wendish as late as 
1751. Secondly, wc have the Slavonic words and dialogues col- 
lected by a fanner named Johann Parum -Schultz, His manuscript 
is still in the possession of his descendants. Tliere is a valuable 
monograph on the dialect of the laiueburg Slavs by Biskupski. In 
the 15th century Slavonic had ceased to be spoken in the island of 
Kiigen, and iu the same century it could only be heard from peasants 
in the markct*j>la(*o of Lcijisic, a town (as already stated) with a 
Slavonic name. AYhat the Slavs, how'cver, havo lost in the West 
they have partly gained in the East, and few languages have a more 
magnificont prosjsjct than Bnssian,-- the dignity and strength of 
which ht it to bo the tongue of an imperial people. (W. R, M.) 


SFiAVYANSK, a town of Ilussia, in the government of 
Kharkoir, situated 158 miles by rail to the soutli-ca.st of 
tlio town of Kharkoff, on the Torct.s river and close by 
several salt luke.s. From these .salt i.s extracted to the 
annual value of more than 1 0,000; there arc also several 
tallow-works in the place. The Stavyansk mendiants carry 
on a bn.sk traile in salt, cattle, mid tallow. The po[)ulation 
(11,050 in 1870) reached 15,-100 in 1883. 

The ancient iiaiiic of Shivynn.sk W’.as Tor. The tow*n, wlii<di is 
supposed to occupy Ibo site of a former Heltleinuut of tlio Torks 
‘(Turks) who iiilcvliitcd tlie stejipi's of tlie Don, was founded in 
1076 by the Rus.smiis to )>rotcct the salt marshes. Having an 
o|K*n sleppe behind it, this fort was often destroyed by the Tatar.s. 
Its salt trade liecanie iiisignilicant in the 18th century and has 
only revived dining the last Iw'cnty years biuce coal was In ought 
from Ekateiiiio.skifr. 

SLPHiP ia a normal condition of the body, occurring 
periodically, in which there i.s a greater or less degree of 
unconsciousnesi duo to inactivity of the nervous system 
and more especially of tlio brain and spinal cord. It may 
be regarded as the condition of rest of the nervous system 
daring whick there is a renewal of the energy that has been 
expended in the hours of wakefulness. For in the nervous 
system the general law holds good tliat periods of physio- 
logical rest must alternate witli periods of physiological 
activity, and, as the nervous system is the dominating 
mechanism in the body, when it reposes, all the other 
systems enjoy the sam^ condition to a greater or less 
extent. Rost alternates with work in all vital phenomena. 
After a muscle has contracted frequently at sliort intervals, 
a period of relaxation is necessary for the removal of waste 
products and the restitution of energy ^ the pulsating heart, 


a]>parcntly working without intermission, is in reality not 
doing so, as there are short intervals of relaxation lietween 
individual beats in which there is no expenditure of energy ; 
tlio colls in a secreting gland do not always elaborate, but 
have jieriods when the jirotojilasm is comparati\ ely at rest. 
Nervous action also involves jdiysieo-chcmical changes of 
matter and the expenditure of energy. This is true even 
of the activity of the brain associated with sensation, per- 
co])tion, emotion, volition, and other psychical phenomena, 
and therefore the liigher nervous centres require rest, during 
wJiii'h they are protected from tho stream of impressions 
flowing in from the sense-organs, and in which waste matters 
arc removed and the cerebral material is recuperated for 
another time of wakeful activity. 

The coincidence of tho time of sleep with the occurrence Timr of 
of the great terrestrial i>henomena that cause night is more • 
apparent than real. The oscillations of vital activity are 
not correlated to the terrestrial revolutions as effect and 
cause, but the occurrence of sleep, in the minority of cases, 
on the advent of night is largely the result of habit. 

Whilst the darkness and stillness of night are favourable 
to sleep, the state of physiological repose is determined 
more by the condition of the body itself. Fatigue will 
normally cause sleep at any time of the twenty-four hours. 

Thus many of tho lower animals habitually sleep during 

* Laut- und Formtn-Len der Polabiachm BwatM. St Petenbfurs; 

1871. 

* To avoiti confusion it most be remcmbepcd that the word •* Pola- 

hish” is used somewhot carelessly hgr ethnologists to denote (1) the 
Slavonic tribes in north Germany generally, (2) the particular Slav- 
onic tribe on the Elbe (Slav. Xa5a), ' ^ 
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tlie day and prowl in fioarch ot food in the night ; Bomo 
hibernate during the winter eeason, passing into long 
periods of sleep during both day and night ; and men whose 
avocations require them to work during the night find that 
they can maintain health and activity by sleeping the 
requisite time during the day. 

I. The approach of sleep is usually marked by a desire for 
sleep, or sleepiness, embracing an obscure and complicated 
group of sensations, resembling such bodily states of feeling 
as hunger, thirst, the necessity of breathing, t&c. All of 
these bodily states, although on the whole ill defined, are 
referred w'ith some precision to special organs. Thus 
hunger, although due to a general bodily want, is referred 
to the stomach, thirst to the fauces, and breathing to the 
chest ; and in like manner the desire for sleep Is referred 
chiefly to the region of the head and neck. There is a 
sensation of weight in the upper eyelids, intermittent spasm 
of the sub-liyoid muscles causing yawning, and drooi)ing 
of the head. Along with these signs there is obscuration 
of the intelligence, depression botli of general sensibility 
and of the si>ccial senses, and relaxation of the muscular 
system. The half- closed eyelids tend more and more to 
close; the inspirations become slower and deeper; the 
muscles supporting the lower jaw become relaxed, so that 
the mouth opens ; the muscles of the back of the neck 
that tend to support the head also relax ami the chin 
droops on the breast ; and the limbs relax and tend to fall 
into a lino with the body. At the same time the hesitating 
utterances of the sleepy man indicate vagueness of thought, 
and external objects gradually cease to make an imj^rcssion 
on the senses. These are the chief idicnomeria of the advent 
of sleep. * After it has supervened there arc many grada- 
tions in its depth and character. In some cases the sleep 
may bo so light that the individual is partially conscious of 
external impressions and of the disordered trains of thought 
and feeling that pass through his mind, constituting dreams, 
and these may be more or less vivid according to the degree 
of consciousness remaining. On the other hand, the bicep 
may be so profound as to aljolish all psychical phenonicua : 
tlicrc are no dreams, and when tlic sleeper awakes the time 
passed in this unconscious state is a blank. The first 
period of sleep is the most i)rofound. After a variable 
period, usually from five to six hours of deep slec]i, the 
faculties awaken, not simultaneously but often fitfully, so 
that there are transient periods of consciousness. This is 
the time of dreaming. As the period of waking ajjproaches 
the sensibility becomes more acute, so that external impres- 
sions arc faintly perceived. These i inpressions may influence 
and mould the flow of images in the mind of the blee]>cr, 
frequently altering the nature of his dreams or making 
them more vivid. The moment of waking is usually not 
instantaneous, but is preceded by an intcrincdiato .state 
of partial consciousness, in which there are feelings of a 
ideasant lassitude, a sense of repose, a luxurious abandon- 
ment of the body to any j)Osition in which it may hap] an 
to be, and a strange play of the mental faculties that has 
more of the character of an “ intellectual mirage ” than of 
consecutive thouglit. 

nsitjr. The intensity of sleep lias been measured by Kohlschiitter 
by the intensity of the sound necessary to awaken the sleeper. 
This intensity increases rapidly during the first hour, thou 
decreases, sometimes rapidly, sometimes slowly, during tlie 
next two or three hours, and then very slowly until the 
time of waking. This statement agrees generally with 
experience. As a rule the deeper the sleep the longer it 
lasts. 

sio- ^ Various physiological changes have been observed dur- 

^ ing sleep, but much remains to be done in this direction. 
* The pulse becomes less frequent; the respiratory move- 
ments are fewer in number and are almost wholly thoracic, 
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not abdominal ; all the Secretions are reduced in quantity; 
the^ gastric and^ intestinal peristaltic movements are less 
rapid ; the pupils of the eye are contracted and during 
profound sleep are not affected by light ; and the eyeballs 
are rotated upwards. The pupils dilate slightly when 
strong sensory or auditory stimuli are a])])lied, and they 
dilate the more the lighter the slec]) ; at the moment of 
waking they become widely dilated. Whilst muscular 
relaxation is general, there seems tt) be increased contrac- 
tion of certain s]>hinctcr muscles, as the circular fibres of 
the iris and the fibres concerned in closing the eyelids. 

The state of the circulation of the brain has been fre- 
quently investigated. The older view was that there was 
a degree of i)lethora or congestiem of the vessels of the 
brain, as is the state of matters in coma, to which the 
state of sleep has a su])crficial resemblance. Coma, how- 
ever, is not sleej), but a condition of inactivity of the 
cerebral matter owing to the accum illation of dark venous 
blood in its vessels. This has been actually observed in 
cases where it was iiossible to see the brain. During 
sleep the surface of the ex]»osed brain has been observed 
to become jiale and to .shrink somewhat from the sides of 
the ojiening (Bliimenbach). A careful cxjierimeiital rc- Durham’s 
search was conducted by Arthur E. Durham in 1 8G0, in ohserva- 
which he trephined a portion of bone as large as a shilling 
from the parietal region of a dog, and, to obviate the 
effects of atnu>s])licric jiressuri*, inserted a watch glass 
into the aperture so that the surface of the biain could 
be seen. His results arc sunuuariml thus : ' 

“(1) Pressure of distended viMiih on the is not tlic cause of 
sleep, for during sleo]) the veins are not distrjnlcd ; and, uhen they 
arc, symptoms and np]>caranc(‘s uiise uhicli differ from those uliicli 
( haracteiizo sleep. (2) Dining sleep the hi.iin is in a eonii)arativc‘ly 
bloodless condition, and the blood in the cnc('jd»ahe vessels is not 
only diminislied in quantity, hut moves with diminished rupidity. 

(3) The condition of the eerchial ciKulalion dining slec]> is, fiom 
]>li}Hical causes, that which is most favourable to the nutrition of 
the brain tissue; and, on the other liaiid, the condition which 
prevails during waking is associated with mental activity, Ixcoiiso 
it Is that which is most favourable to ovijlaliou the lnam mi1>- 
stance, and to various changes in its chemical const ituln»n. (t) 

The blood w hich is dciivcd from the hiaiii dining sleep is distii* 
buted to the alimentcuy and evcietory organs. (5) Whntevei in- 
cicnscs the activity of the cercbial eiiciilation tends to ]iiesci\e 
wakefulness; .ami whatever decicases the nitivity of tlie cercbiul 
circulation, and, at the same time, is not inconsistent with the 
general health of the body, tends to induce and favour sleej). 

Such circu install CCS may act ))inmiiily tliiough the nervous or 
through the vascular system. Among lliose which act Ihiough 
the iieivous .sy.sfi'in may be instanced the pie«-ence or absence of 
im])rc*ssions upon the sen.se*?, timl the prcsmiee (»r ;ihsem e of cxi it- 
ing ide.'is. Among tho.se wlinh art through the v.iMiilai svstcni 
ni.'iy be mentioned unnaturally or iiatuially iiKieatad oi dedca ad 
force or frci|ucncy of the heait’s action.'’ 

Dr William A. Hainraond and Dr W\dr ^Mitchcdl have 
repeated and extended Diirham’.s ohscnatimis, with tlie 
.same genenil results (180(1), and more iciTiitly Ehrmann, 

Nalathe (1877), Eranc^ois Franck (1877), ami Mosso (1^81), 
by more refined nictliod.s of observation, have arrived ai 
the same general conclusions. Mnsso in jiarticuhir liasMosso's 
ajqdied with great success the grajdiic nielhud of registra- 
tioii to the study of the movements of the htain and ol 
the circulation during .sleep. He made ol).yervafieii.s cn 
three jicrsons who had lost a jiortion of the cranial vault 
and in whom there wa.s a soft jiulsating cicatrre. I'hey 
were a woman of thirty-seven jiais ol age, a man of 
tliirty-seven years, and a child of about twelve years. l»y 
special arrangements, ]\ros.so look siinult ancons tracings 
of the jmlse at the wrist, of the beat of the heart, of the 
movements of the w-'all of the cliest in ref»j»iration, and of 
the movements of the denuded brain. Further, by means 
of the plctliysniograjdi,- an instrument of Mos.so s own in- 
vention, — he obtained tracings showing changes in the 
volume of the hand and forearm; and ho succeeded in 
showing that during sleep there is a diminished amount 
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of blood in the brain, and at the same time an increased 
amount in the extremities. lie showed further that there 
are frequent adjustments in the distribution of the blood, 
even during sleep. Thus a strong stimulus to the skin or 
to a sense organ — but not strong enough to awaken the 
sleeper — caused a contraction of the vessels of the fore- 
arm, an increase of blood pressure, and a determination 
of Vjlood towards the brain ; and, on the other hand, on 
suddenly awakening tl^o sleeper, there was a contraction 
of tlie vessels of tlie brain, a general rise of pressure, and 
an accelerated flow of blood through the hemis]»heres of 
the brain. So sensitive is the wliole organism in this 
respect, even during sleep, that a loudly spoken Avord, a 
sound, a touch, the action of light, or any moderate 
sensory impression modified the rhythm of respiration, 
determined a contraction of the vessels of the forearm, 
increased the general pressure of the blood, caused an in- 
creased flow to the brain, and quickened tlio frequency 
of the beats of the heart. These observations show how 
a physiological explanation can be suggested of the influ- 
ence of external inq)ressioiis in modifying the dreams of 
a sleeper. Further, Mosso foiiiid that during very ])ro- 
found sleep these oscillations disa])pear: the pulsatory 
movements are uniform and are not affected by sensory 
impressions, and ])robal>ly this condition exists when there 
i? the absolute uneonseiousness of a dead ” sleep. Jly 
sucli method. t as liavc been cmi)l(»yed by !Mos.so, three 
niovemeuts of the brain have been observed, — (1) pvha- 
corrcspondijig to the beats of the heart; (2) oscilla- 
tions^ or longer waves, sometimes coinciding with the 
heart heats, or more generally eemsisting of longer festoons, 
carrying each a numlier of smaller wjues, aii<l believed to 
corre.spond gcmerally to the r(isj)mitory movements; and 
(3) undulations^ htill longer ami less marked elevations 
and depres.sion.s, first clearly olKserved by I^fosso, and 
believed by him to indicat<i rhythmic contractions of the 
vesseds of the ]»ia muter and of the brain. This view is 
in kee’ping with the observations of Donders, Kussmaul, 
Tenner, and others on changes of calibre observed in the 
cerebral ve.ssels, and witli the experiments of many pliysio- 
logi.sts, showing that the ves.sels of the pia mater, like other 
vessels, are controlled by the \aso~motor system of nerves 
(see PHYSIOLO.JV, “NervoJis System”), It may therefore 
be considered certain that during slecqj there is an anjvmia, 
or partially bloodle.ss condition, of the brain, and that the 
blood Is drawn off to otlier organs, Avhilsl at the .same time 
this aninmie coiulition may be modilicil by changes in the 
circulation or in the res])iratory niechanisin caused by [)osi- 
tioii, by sensory impr<*ssions, or by sudden clinnges in the 
state of re])o.se of the muscles. Tlio examination of the 
retina (which may bo regarded as a eerelnal outwork) by 
the ophthalmo.scope during slee]) also show.s a compara- 
tively bloodless condition. Such are the facts; the de- 
ficiency in the way of a theoretical explanation is that 
physiologists cannot satisfactorily account for the ananaic 
condition causing unconsciou.su(Jss. Sudden haniiorrhage 
from the brain and nerve-centres, or a sudden cessation of 
the supply of blo')d to the brain, as occurs in syncope 
(failure of the heart’s action, — a faint), no doubt causes 
unconsciousness, but iii these cireiinistancc.s there is a 
tendency to convul.sivo spa.sm. Such spasm is usually 
absent in sleep, but sudden jerks of the limbs may some- 
times bo obsorved during the time wdien there is the con- 
fusion of ideas preceding the i)assage into sleep. 

During sleep the amount of carbonic acid eliminated is 
very much reduced, indicating that molecular changes in 
the tissues do not occur to the same extent as in the wak- 
ing state. This is also sliowm by the fact that less heat is 
produced. Helmholtz states that the amount of heat ])ro- 
duced by a man weighing 67 kilogrammes (147*4 lb) is 


about 40 calories per hour during sleep, as against 11^ 
calories per hour while awake. This diminished production 
of heat may be largely accounted for by the quiet condition 
of tljo muscles of locomotion, but it also indicates dimi- 
nished tissue changes throughout the body. In profound 
sleep the bodily temperature may fall from *6* to 2* Fahu , 
In consequence of diminished oxidation changes during 
sleep, it is not imjirobable that excess of nutrient matter 
may then be stored up in the form of fat, and that thus 
the proverb “He who sleeps dines” is based on a correct 
appreciation of the fact that sleep tends to produce plethora 
or obesity. » 

Whilst it is easy to stale tliat slec}) is caused by fatigue Theoriis 
of the nervous system, it is a more diflicnlt matter to ex- w to 
plain what the precise changes arc that produce the state ® 
of unconsciousness. Various hyi)otho8cs have been ad- 
vanced, but it cannot be said tliat any one is wliolly satis- 
factory. Aware that the fatigue of muscle is associated 
with the atitiiimulation of sarcolactic acid, Preyer surmised 
that the activity of nervous matter might be interfered 
with by the accumulation in the nerve-centres of some 
such acid, cr of its soda salt (lactate of soda), but this view 
Jia.H not been supported by the results of experiment, as 
the injection into the blood of a dose of lactate of soda has 
not ])roduced sleep. Pfliigor has observed that frogs de- 
prived for a considerable time of oxygen pas.sed gradually 
into a state resembling ]»rof omul slecj>, and lie has advanced 
the theory that there is no organ of the body so quickly 
affected by deprivation of oxygen as the brain. According 
to Pttiiger, the phenomena of life depend on a dissociation 
of living matter, and in particular the activity of the cerc- 
liral substance connected with psycliical states depends on 
dissociation clianges in the grey matter. To excite the 
dissociation, however, oxygen is necessary. Tlie oxygiui 
unites with certain of the compound.s set free by the dis- 
sociation, funning, amongst other substances, carbonic 
acid. If such matters as those that unite with oxygen are 
in sufficient amount to use up all the oxygen, the grey 
matter of the brain suffers from a dciiciency of oxygen 
(or from its absence), and also from the accumulation of 
<;arlx)nic acid. According to such a theory, cerebral 
activity depends on cerebral resjiiration, and sleoj) i.s a 
kind of cerebral aspliyxia. Some such condition is not 
iin]»rohabIe, but it must bo stated tliat the evidence at 
j»re.seiit in support of it is meagre. Pos-sibly, in attempt- 
ing to account for the phenomenon of .sleep, too much iiii- 
])ortance has been attributed to the changes oeeurring in 
the brain, forgetting that not merely brain matter but every 
ti.ssuc of the body bectunes e\hau.sted by work, and that 
slee]» may bo partly clue to jihenomona occurring through- 
out the body and not in tlie brain alone. Home more 
comprchcn.sive hypothesis than any yet advanced may bo 
possible when the condition of all the functions during 
sleep has been more thoroughly investigated. 

All the plieuoniena of slee]> ])oint to a diminished ex- 
citability of tlio cerebral nerve-centres and of the spinal 
cord. Contrary to wliat is often stated, there can be no 
doubt that reflex action is in partial abeyance and that tho 
spinal cord is in a state of partial inactivity as well as tho 
brain. The only nerve-centres that do not sleep are tho.se 
absolutely essential to life, such as those connected with 
the heart, with respiratory movements, and with the dis- 
tribution of blood by the vaso-motor arrangements ; and 
Mosso’s experiments indicate that even these have a certain 
amount of repose in profound sleep. 

There is little doubt that all living beings require periods Sleeping 
of repose alternating wnth periods of activity. Manyhi 
jilapts close their flowers and bend their petioles at certain 
times of tho day. These phenottiena, called ** the sleep of 
plants,” depend apjiarently on changes in solar radiatio% 
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and there is no reason to believe Uiat during the time of 
quiescence any reparative processes go on, as during the 
sleeping i>eriod of animals. Naturalists have observed 
many of tlie lower animals apparently in a state of slec]). 
Insects, crustaceans, fishes, reptiles, may all be observed 
occasionally to be almost motionless for considerable 
periods of time. The sleeping of birds is familiar to all, 
and in these there are anatomical arrangements by which 
the bird may, like the crane, sleep perched on one log, or 
grasping a branch with both feet, like perching birds 
generally, without any muscular effort and consequently 
without fatigue. 

unt The amount of sleep required by man varies according 
to age, sex, and habit. The popular notion that a child 
sleeps half its time, an adult one-third, whilst an old person 
may do little cxcejit cat and sloop is not far wrong. In 
early life the cerebral faculties ajqiear to be easily exhausted 
and during the frequent and prolonged sleiips of infancy 
the brain rests and the vegetative changes connected with 
nutrition and growth go on actively. As life advances, 
less sleep is required, until in adult life a i>criod of seven 
or eight hours is sufficient. As a rule, woniou require more 
sleep than men ; but much depends on liabit. Thus most 
W’omen bear the loss of sleep in the first instance better 
than men, because th(*y have been accaistonied more to 
loss or irregularity of sleep. The effect of habit is well 
seen in nurses, both male and female, who will often be 
able to work for wrecks continuously w'itli snatches of sleep, 
not amounting to more than two or three liours daily. 
Sooner or later, Innvever, eviai in these cases nature as.scrts 
her demands, and i)rolongcd sleep is iiccessiiry to maintain 
health and vigour. 

iinia. AVakcfulncss during the inne when one ought to be aslec]> is fre- 
quently a distressing condUion, undermining tli« Ktrength and 
iiiCiipaeitating for active and ellicient work. Insomnia or sleejdess- 
iiess often atllicts tliuse of active mental liahits and lays the founda- 
tion of ))reinaturo decay. From wdiat has been state<l as to tbo 
cause of sl(*ep it is evident that whatever tends to augment unduly 
the circulation throngU the brain may cause wakelulness. TIiur 
long -continued or e\<’essivc iiitelloclual action, or any ])OwerinI 
emotion, may he injuri<ms. Moderate intelloidual w’ork is favotn- 
able to slceji. The lemedy in such eases is to avoid as tar aa possible 
lb«* exciting caus«*a or to counteract them by bodily ex<*rcise and 
attcnlioii to the general health, AVIhmi sleeplessness overtakes a 
brain-worker it is a sure iiidi<'aiiou tliat less iiitellectiial work must 
be done, and that ho ought to betake liimsclf, if possibb*, to out- 
of-«loor cxeieise iii the pure air of tbo country. It is daiigcroius to 
persist, and still moio to induce sleej) urtifiaally by diup, as tlie 
overworked organ may become the seat of permanent uiscase or 
pernicious luibits may bo formed. The posture (if llio body in bed 
may inniieiico sleep. Thus such positions as impe<le Die thuv of 
blood from tbo brain without allcctiiig the sujq»ly of blood to it 
by the arteries may cause sleeplessness. Roinet lines in easc.s of 
insomnia from excessive mciitaf work there is tlie distressing eon- 
rlition that sleep disappears when the ]K*rsoii lies down in be<l, 
although before lying down he felt drowsy. In such a case resting 
with tho liead high may ])roduee the desired result. Insomnia 
may al.so be cauH«*d by various fuuetioiial diseases, wliereby the 
amount of blood in the brain is increased. Thus in vouiig females 
derangement of the menstrual fiinetioiis may <*aiise aliypeia?sthe.sia 
or iiicreaseil sensibility to such an extent that the siitVerer cannot 
sleep, or, if sleep be obtained, it is so light as to be dispelled by 
weak sensory impressions that w’ould fail to arouse a healthy pei-soii. 
Again, an irregular or deficient action of tho lieart may cause wake- 
fulness, especially if assoeiateil witli coldness of the extremities. 
In such oases the application of heat to tho feet and attention to 
the digestive organs may produce refreshing sleep. Lastly, the 
excessive use of various drugs, such as alcohol, opium, belladonna, 
Indian hemp, tea, and collce, may cause sleeplessness. In these 
cases a moderate dose usually acts as a hypnotic, whilst friMjiiently 
lopeatod doses have the reverse eflbct. Thus sleeplessness is one 
of the most distressing symptoms of delirium tremens, and it occurs 
also in those in the habit of indulging in opiiini, mor})hia, chloral, 
or Indian hemp. Tho general correctives of sleeplessness are active 
work, a moderate amount of bodily exercise, freedom from worry 
and anxiety, the use of the warm bath in some eases to allay i^’i- 
tahility before going to bed, a^^d such a posture in bed ns the indi- 
vidual lias found in his ow'ii ease to be favourable. Sometimes a 
light but nutritious meal about an hour before retiring uiajr con- 
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diice to Bleep, but M a rule late suppers are unfavourable. The 
use of drugs should Ims indulged in only with medieiil advice. It is 
not too much to say that the innuUcioiis use of bromiilo of potassium, 
chloral, opium, moi]thjR, and stimulants by literal y itorsons to 
procure sleep has often been iMo<luctive of sad results, such aa 
sliatterod licnlth, au incurable habit of self- indulgence, and even 
accidental death (see Jlammond, On Wakefulness), 

It is a matter of common observation not only that certain per- 
sons require more sleej) than others but that thev have hm powci 
of resisting its onset and ol awaking. Tliis comlitiuii may become 
morbid, coiisti tilting a veritable nervous disease, to w'bicli tlie 
name **inaludic^ dii sqinmeil ” or Jn/jmosia may be given. It may 
In? described as invincible sleep, and it niay eontinuo for w’eoks and 
for montbs, terminating in convulsive seizures, and even deatli. 

A persistent drooping of the ujjper cvelid lias been observed e\eii 
during w'aking lioui*s. Dr \V. Ogle has observed in siicli eases an 
engorgement of the cervical ganglia of the syinjmtlictic ; but this 
may have nothing to do with the coiiditioir. Cases of very ])r()- 
loiiged sleej) are not uncommon, esjiecirilly amongst hysterical 
females, lasting four, seven, or ti*n days. On awaking the j-atient 
is exhausted and pale, with c-old extremities, and not unfretjiiently, 
after a brief interval of waking, jiasses ill into anotlier lethargic 
sleej). Something similar to this may be seen m very aged persoiM 
towards the close of life. 

Di-oams (cf. Diikam, vol. "lii. ji. 4ri2 sq ) only occur when sleep is Dream- 
light, and they indicate that consciousm'ss is still continued. The iug. 
characteristic icatuio of dr«‘aming is that the mind has no control 
over the groups of images that crowd upon it. These images are 
cither revivals of old seiisoiy imju-essions that have been stored uj) 
in the brain or they are the result of an nntiaininelled iinagiiiation. 

The will has lost tho jiower of ihrection and control ; ideas, often 
grotesque, uhva\s confused, rise nj)j)arently Hjiontaiieously, am vivid 
for an instant, and then disnj)j)ear. Dreaming may he tlcseribed as 
a kind of jihysiologieal delirium. A consideiation of tho state in- 
dicates that the ceiebr.d hemispheres art jwrtially aj'tixe and that 
it is the inhibitory j)o\ver that is didicieiit (see I’iiysiOi.oi;y, “Nervous 
System”). A furtiicr explanation cannot bo given in the jtresciit 
state of our knowledge of cerebral physiology, but lonu* of the nioro 
evident eonditions or laws of the di earning slate may be indicated. 

(1) The eliaiacter of dreams is olten dctei mined by a juedominnnt 
llioiigbt or train of ideas that has ocdipied the mind before going 
to sleep. Thus the events of the j»i<eedjiig day may juudin'c a 
particular kind of dieaiii, ami not unfic<|uenily wln*ii a jiersoii 
ult( 3 iiii)ts on waking to unravel his dicain he may find the (‘onnect- 
ing thread in an oi cuiTcnce or in a conveisation or in tlie thoughts 
suggcstecl by a book on the juevious day. It would thus seem 
that tho memory of lecent things (ami j>}»\siologically then* must 
be an organic basis for im*morv) may rc\i\ity ohl and n])|»arently 
forgotten iiiipiesdons. (2) In dnaming, the tram ol tbongbt may 
be influenced by imjtrossions mado on the senses of the slee])er, 
Biiflicieiitly intense to ju'odme this result, but not intense enough 
to awake him. Tims a sudden seiisoi v impiession, sm h as a loud 
sound, a eurrunt ol eohl air, a icstiaiiied j>osilioii of one of tho 
limbs, a word or senti iiee iitteied by a familiar voice, may aioiiso 
a dream oi turn the disonleivd throng of laiii'ies in a new din*clion. 

In some instances, the dieamer is jH'diljarly siisceiUible to sin h 
external imjaessnins, so that tlie same stimulus will alwa^a givo 
lise to the same kind of dream. (.*5) It has freiiuently been observed 
that in dreaming there may be nn*moiies of old imjuessions, scenes, 
laces, woids, that ba\e long since fidid from the re<*oIleciion during 
waking hours, showing that many imjiressions that aie siipjiosctl 
to be lost are only forgotten and rcijuiie but the njiproju iate stimulus 
to cause them io start vividly into mental life, [i) In ran; in- 
stances theie may bo consecutive thought in dreams, so tlia^ tho 
dicanier mav w'rite veise, frame speec lies, or even work out matlie- 
inatieal j»roblcms. Most jieisons liave bad e.\j)eiii*nce of this 
sti.mge kind of jiowcr and have regretted, in the jiartially conscious 
state before awaking, that they could not j>rcsei\e ^ome of the 
results, feeling assured that the sohei reality of waking life would 
dispel the vision, (fi) Dreams make only a leehle impiession oii 
the iiieinory, so that on awaking what is at iiistMVid and distinct 
fades iiiseiisihly and iMjudly away. This may be accouiilcsl for by 
the evaneseeiit characti'r ol tin* mental “slull ” of dieam'«. In llio 
waking state an act of attention is recpiiicjl to lix anything in tho 
memory, ami, as this is absent in dieaming, the im|)iesM(i!c- 'h» not 
leave a jiermancnt efl'eet For this reason also m di earns we have 
no ineinory of former dreams (Jj) All Jiavc (»h.served that tJieie is 
no feeling of time or ol sjiai e in tlrejimf*. c In e m an ideal world. 

This jii’obably arises fiom tin; abseiiec of livity ot thoiiglit, so that 
there is no apparent eonneMon between llie .sue«*e.ssiM; j»ictuies of 
the iinaginalion. (7) In some dreams the actnity of tho ccrehium 
is .such that tho tram of tlionglils j)roin|»ts to movcnieiit, and the 
sleeiier nmv bo licard mutteiiiig in bis sleep or tossing tlio arms 
or making *gesf 11 n*s. Tliero aie gimlations between this condition 
of a “troubleil” dream and that of true soimiainhulisni. 

Somvmnbi(Ji.vn.—i^iyino jiei-sons lise during sl4*ej», walk about, Sownv 
a|»parently unconscious of all cxteinal improssions, after a Umobulion. 
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rotum to bed, and 'vrhrn they are awake they have no recollection 
of any of these occnrrencea Sometimea the actions [lerfonned are 
of a complicated character and bear some relation to the daily life 
of the sleeper. Thus a cook has been known' to rise out of bed, 
carry a pitcher to a well in the garden, fill i^ go back to the house, 
fill various vessels carefully and without spilling a drop of water, 
then return to bed, and have no rocollection of what had traiispirod. 
Again, sornnambulista have been observed to write letters or reports, 
execute drawings, and play upon musical instruments. Frc<piently 
they have gone along dai^roins paths, executing delicate move- 
iiionts with precision Four types of Roiniiambiilist may be 
noticed, — (1) those who speak uitnout acting, a common variety 
often observed in cliildrcn and not usually cousidored somnam- 
bulistic ; (2) those who act without speaking, also well known and 
the most common type ; (3) thoso who both act and si»cak, moro 
exceptional ; and (4) tliose who both act and speak and who have 
not mci'cly the sense of touch active hut also the souses of sight 
and hearing. ^ The fourth class is the most extreme type and merg<« 
into tho physiological condition of mesmerism or liypnoiiFim. This 
peculiar condition has already been fully described umler animal 
magnetism (see Maoskpism, Anim\l), and it is necessary hero only 
to notice it in cunnexion witli the subject of sleep. Many oliserva- 
tions indicate that, at all events in some cases, the sooinnnilmlist, 
cn^god, for example, in writing, lias a mental picture of the page 
belore him and of the words ho has u ritten. Ifc docs not see what 
he really writes. This has been j)rov<‘d by causing persons to write 
on a sheet of paper lying on tho top of other sheets. After ho has 
boon allowed to urito a few sentences, the sheet was carefully with- 
drawn and ho continued liis writing on the next sliccf, beginning 
on the new sheet at the corresponding ])oint where lie left off on 
tho first one. M<ireover, the somnamhulist, by force of liabii, stroked 
t’s and dotted i’s at tho exact places uliero the t’s niid i’s would 
have been had ho written continuously on one sheet, showing that 
what ho was conscious of was not what w’as lu'foro him but the 
mental picture of w'hat he had done. 

Tho following table, modified fioin two such tables given by Ball 
and (^hambard in (heir cxliaustivc article. “Somnambulisme’’ in 
tho JHctionnnitc KncyJopuliquc ikx HcknecH Mcdivnlc^^ shows tho 
relation of tho various inteimodiate conditions of sleeping and 
awaking ami of the dreaming and sonninmlmlistic states. The 
hori/.ontal stroke imlicatcs the presence of the condition the name 
of which heads the cidumii ; — 
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Tho somnambulist acts his dream, llis condition is that of a 
vivid <lroam in whh’h (he cerebrum is so acti\o as to infiueiicu 
centres usually concerned in voluntary movements. Under the 
dominant hlea he executes the, movements that lliis iilca woubi 
naturally excite in tlie waking .state. I^Iaiiy of his movciiients are 
in a sense purposive ; liis eyes may l>e slmt so that the movements 
are executed in tho dark, or tho eyes may be open so that there is 
a picture on tho retina that may awaken no consciousness, and yet 
may, by reflex mechanisms, bo tho starting point of definite and 
dohberato movements. In many cases he does not hear, the audi- 
tory centres not res^Kinding ; but in others suggestive words may 
alter the current ot liis dream and li*a«l him to perform other 
actions than what ho ititeuded to do. On aw'aking there is either 
no memory of wdiat has taken place or the dim recollection of a 
f(uliu|^ dream. 

It 18 important to notice that thci*e is scarcely any action of 
which a somnambulist may not be cojiable, and immoml acts fiom 
which the individual w*ouId shrink iii waking hours may be per- 
formed with indiflTerenco. Considering tho abrogation of self-con- 
trol peculiar to the physiological condition, it is evident that no 
moriu responsibility can bo attached to such actions. In eases 
where somnambulistic propensities place a person in ilanger, an 
endeavour should be made to induce Jiim to return to bed with- 
out awaking him \ as a rude awakening may produce a serious 
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shock, to the nervous system. Inqiiiry should then l>p ma4,e into 
the exciting cause of the somnambulistic dream, such as a particulaf 
train of thought, over-excitement, the reading of special booksi thee 
recollection of an accident or of a crisis in tho person’s history, 
with the view of removing the cause if jiossiblo. It should never 
be forgotten that somnambulism, like chore^ hysteria, and epilepsy, 
is the expression of a general morbid predisposition, an indication 
of a nervous diathesis, requiring careful treatment so as to avoid 
more dangerous maladies. 

See article **8oinmeir’ intho DieHonnalreJSncycl<tpid(qwdaScienee$Jiridlcal€B, 
where a full hiblingraphy is given and vrhore iUho there is sn account of tho 
iiteilico-lfgal qiieRtiona coniit^tel with sloop and somnambulism ; Macnish, 
Physiology (\f Sleep : Durham, “On tho Pliysifdogy of Sleep," in <;ay's JhsjtitaX 
JiejKirts, iseo; KitlilschUtwr, “Dio Meknntk <b*s Schlafos,” in 2, /. ration, 
Aled,^ vol. xxxill., 1801) ; PlJtig'jr, “Thcoriedos8chlafoR,''in Pflugefa ArehiVt vol. 
Xm 1875; Mossfi, Veber den Kreidatt/dea Bbites im menarklirhen Gehirn, Ijeipsic, 
1H81. As to BomnambullKm, see the article on the subject in the Dirtumnatro 
both for full details and a copious bibliography. (J. 0. M.) 

SLEIDANUB, John (c. 1506-1556), tho annalist of the 
Ileforination, was born at Schleiden (now a small village in 
the Olcfftlial, about 42 miles south-west of Cologne) in 1506 
or 1508. Passing from tho village school, he studied at 
Liege, Cologne (?), Louvain (wliere he became tutor to 
the son of Count Manderscheid of Schleiden), Paris, 
and Orleans (where he studied law). In 1536 he became 
secretary to Cardinal du Bcllay, minister of Francis T., and 
spent live years Avitli him and with liis brother Cardinal 
(luillaumc du Bcllay. The cardinals Du Bellay belonged 
to that jiarty among the French nobility wlio desired on 
political grounds an alliance betwen the Oerman Protestants 
and Francis against the emperor Charles V., and who 
employed tho leaders of the Strasburg citizens as inter- 
mediaries. Blcidaiius, whilst among the humanists of 
Lii^gc, had adopted Protestant opinions, had learned to dis- 
trust the Iloinanist policy of Charles V., and was himself a 
strong supporter on religious and political grounds of the 
plans of the brothers Du Bellay. Their cfmfidenco in him 
w'as Mich that ho wus sent (1510) to watch the conduct of 
the French ambassador at llagenaii, and this brought him 
into personal relation with the (ferman Protestant leaders. 
Next year Du Bellay sent him to confer with the licacls of 
the Schmalkaldic League, when he found his patron’s ideas 
unacroi)table. Pliilip of Hesse and the elector of Saxony 
would make no alliance with a foreign j>ow^er against tlio 
emperor, and distrusted Francis jiersonally because of his 
persecution of French Protestants. It is possible that this 
now’s made Du Bellay feel that lie had no further need for 
his secretary, for wo find Sleidanus leading a wandering 
life for two years, and finally making Stiusburg his home, 
although lie still kept up a political correspondence with 
Franco. Bleidanus had been accustomed to copy all docu- 
ments bearing upon tho Ileforination to which he had 
access, and Bucer, who had seen his collection, proposed to 
I^liilip of Hesse to appoint him historian of the Ueformation, 
giving him a salary and access to all necessary documents. 
After some delay the heads of the Schmalkaldic League 
agreed to Bucer’s pro[> 08 al, and Sleidanus began his great 
w^ork and finished tho first volume in 1545. In that year 
ho W’as again recalled to diplomacy and w'cnt to England 
in a French embassy to Henry VII F. While there he dili- 
gently collected materials for his history. On his return 
to Strasburg ho was sent by that city as one of its repre- 
sentatives to tho diets of Frankfort and Worms ; and thence 
he proceeded to Marburg to explore the arcliives of Philip 
of Hesse. Tho Bchmalkald War interfered with this work 
and also prevented tho payment of Sleidanus, who in his 
difficulties applied to England for aid, and at Cranmer’s 
intercession received a yearly pension (not long continued) 
from Edw’ard VI. In 1551 Sleidanus w’ent to the council 
of Trent as representative from Strasburg, charged also 
with full powders to act for the imperial cities Esslingen, 
Bavensburg, Ileutlingen, Biberach, and Lindau. On his 
return his friends got him appointed professor of law' in 
Sfrasburg, and he was once n^oro able to give his w'hole 
attention to his great work, w'hich he finished for tho press 
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JAi 1554. But want of money, the death of his wife — ! 
whom he had married in 1546 on his return from the diet 
of Frankfort and other misfortunes compelled him to 
delay printing. The book at length appear ^, — Convnunr 
ianortm de statu religionia at reiptiblicm^ Carolo V, Cmsare^ 
Hbri XX VL (translated into English by John Daws in 
1560 and by G, Bohum in 1689). But the troubles of 
Sleidaiius were not ended. The work w^as too impartial 
to please any one, and oven the gentle Melanchthon was 
unable to jmise it It remains notwithstanding the most 
valuable contemporary history of the times of the Ilefor- 
mation, and contains the largest collection of important 
documents. The author died at Strasburg in Octolxjr 1 556 
in poverty, and incoii^olablo since the death of his wife. 

See H. Baumgarten, Uchcr Shidamis Lchcn und Briefwcclisel 
(1878), and Slcidans Brief wechsel (1881). 

SLIGO, a maritime county in the north-west of Ireland, 
in the province of Connaught, is situated between 53“ 54' 
and 54“ 28' N. lat. and between 8“ 10' and 9“ 10' W. long., 
and is bounded N. by the Atlantic, E. by Leitrim, S.E. 
by Roscommon, and S. and W. by Mayo. The total area 
is 451,129 acres, or nearly 705 square miles. Its greatest 
length from north to south, bctw'cen Mullaghmore Head 
and Lough Gara, is 38 miles and its greatest breadth from 
east to west is 41. 

The coast-lino is very irregular and in some places rises 
into grand escarpments and terraces. The principal inlets 
arc Killala Bay and Sligo Bay, the latter subdivided into 
Brown Bay, Druincliffe Bay, and Ballysadare Bay. Near 
the coast are the islets of Inishnmrray, Coney, and Oyster. 
Though Sligo cannot be compared for scenery with the 
western parts of Mayo, it is in many places cliartningly 
picturesque, being well wooded and possessing several fine 
lakes and rivers, as well as some range.s of hills which 
from their situation and grouping have a very striking 
effect In the north are the limestojic elevations of Bcii- 
bulbin (1722 feet) and Kiiocknarca (1078), contrasting 
finely with the adjacent rugged gneiss mountains, among 
which are King’s Mountain (1965 feet) and Gulloglierboy 
(1430). In the west are the ranges of the Slievo Gampli 
and Ox Mountains, 1300 and 1(500 feet respectively. Tlio 
Curlew Mountains (nearly 900 feet high) seiiarato Sligo 
from Roscommon. The princij^l rivers are the Moy, form- 
ing for a part of its course the boundary with !Mayo, and 
flowing south-westwards and tlicii northwards into Killala 
Bay ; the Easky, flowing northwards from Lough Easky ; 
the Ballysadare, with its branches the Owenmoro, Owenbeg, 
and Arrow or ITnshin ; and the Garvogue, flowing from 
Lough Gill. Except the finely situated Lough Gill (3130 
acres) extending into Leitrim, Lough Arrow (3010), and 
Lough Gara (3683), none of the lakes have so largo an 
area as 400 acres. 

The Carboniferous Mountain Limestone forms the basis of a groat 
part of the county, and includes the Lower Liineslone ealp or black 
shale soiies and the Upper Limestone, wliich rises occasionally into 
a lofty tableland. There is a Ruiall tract of Yellow Limestone in 
the extreme north, as also on the north and north-east of Lough 
Oara, whence it extends into Mayo. The Old Red Saudstoiic ap[»ears 
in two masses near Lough Arrow. A small tract of granite enters 
the county on the south-we.st, coming from between Lough Couii 
and Foxford in Mayo, giving ]»lacc to a liroad belt of trap porphyry 
bounded by a narrow fringe of Old Red Sandstone, which stretches 
in a north-easterly direction along the lino of the Ox Mountain.s 
1o Ballysadare Bay. Iron isabuiuLint, especially in the iioighbour- 
liood of the Ox Mountains, but from want of fuel is not worked. 
Pure copper is found in the bods of some of the rivers, and sulphate 
of copper and iron p3Tite8 occur in some ijlaces. 

AgricvXture . — There is considerable variety both in llie character 
of the, soil and in the agiieultural advancement in dillerc-nt parts 
of the county. In some parts it is a light sandy loam resting on a 
freestone bottom, and in the lower districts a rich and deep mould 
prevails resting on a substratum of limestone. Owing to Jhe 
nioistness of the climate catt^ feeding is found to bo the fno.st 
teniunerativo method of farming. Out of a total of 41>l,l*2f> acres 


159 

231.753 or 61'8 per in 1884 were un,ler.gra8», 86,865 under 
crops, 38,481 bog Md marsh, 70,589 barren mountain land, 7677 
woods and plantations, and 417 fallow, the remaining 15,987 acres 
being under water, roads, fences, &c. The total number of hold- 
ings was 15,852, there beiug 752 under 1 acre, 1443 lictwcen 1 and 
5 acres each in extent, 5834 WtwciMi 5 and 15, 4592 between 15 and 
80, 1620 between 80 and .50, and 1211 of 100 acres and upwanis. 
Ihe total area under coni crops in 1SS4 was 24,324 acres, uhile in 
1875 it was 30,810; iiiulcr green crops 25,897, in 1875 80,401 ; 
under meadow and eloNcr 3G.12(>, in 1875 32,390 ; and under flar 
24, in 3875 17»,^tho total area umler tillage baling deoreasod 
between 18/5 and 1884 fmm 93,872 to 80,305 acies. Of the iorn 
crops ill 1881 oats occupied 23,0.55 acics, and giocn cr(»}>s and potatoes 
19,835. The number ot horses bcl^^t•cn J875 ami 1884 increased 
from 7244 to 8292, of asses fiom 7588 lo 8471 ; cattle decreased from 
97,658 to 89,458, sheep from 0.5,857 to 01,321 , lags e-Kain, incrca.s(‘d 
frem 19,720 to 2G,99(>, goats Iroin 3081 to 4745, ami poultiy fiom 
277,113 to .305,509. Accoidiiig to tho landowners leliuii Sligo 
was divided among 850 propiietor-s, liossessing 418,397 acus at an 
annual value of £210,382, or about 9s. 4 per acre. The principal 
proprietors were Colonel E. II. Co(»piM-“ 31,120 acies; Sir Hobeit 
Core Booth, 31,774 ; C harles W. O’llaia, 21,070; W. 11. 1). (Jore, 
21,019; Owen Wynne, 12,982; Colonel King-ll.'irinaii, 12,629 ; 
Hon. Evelyn Ashley, 12,420 ; ami William I’liibbs, 10, .507. 

Mamtftclurrs ami olhri* Imlustrirs. — Coars" woollens and linens 
are manufactured for homo consuin])tioii, and there are tanneries, 
distilleries, and brewerie.s in tin* piincipal towns. A consulcrablo 
general tiadc is carried on at the pints of Ballina (on the Moy) ami 
Sligo. TJic lishcncs on tho coast aic \alnal)lc, ami there aie im- 
portant salmon fisheries at the mouths of the rivers. 

Administration ami Populalion.- The county is duidod info 6 
baronic.s, and coutuiiisfU parishes and 4 jiaitsoi paii.shes, and 1292 
towiilamls. Tho county has tlireo pool -law unions — Dromoio West, 
Sligo, and Tobcivnrry — with parts ol the unions of Ballina ami 
Boyle (Koscoinmoii). It is in the Conn.'iuglif circuit, and assi?es 
aro held at Sligo ami quarter .sessions at Ballymotc, Easky, and 
Sligo. It is in the Dublin niilitaiy distrn t, ami lliere aic bairack.s 
at Sligo. For parlianmntary ropiescnlation the comity lias siiu'o 
1885 formed two divisions (North and Sonth\ each returning a 
member. Between 1841 ami 1851 tl»e ])o))nlation dcci eased fiom 
180,886 to 128,515 or 29 ]»cr cent , and by 1881 it had decieased 
lo ill,.578 (.5.5, 144 imileH, .50,131 fcinahs), or 38,3 pm* lent sinee 
1811, In 1881 tho number of ])eisoiis who (onld lead ami write 
was 52,002, w*Iio eould read only 15,57 1, w ho < onld neithei lead nor 
wiito 43,402. There wer» 2320 who eould s^uak lush only, while 
24,263 could s]»oak Iiish ami Knghsli. Theio were 10 snpeiior 
sehooks jvitli 266 i>upils, of whom J42 were C.jtliolicH and 124 Pio- 
testaiits, and 211 ]U’im:iry scliooks witli 13,711 juipils, of wlioni 
1 2,070 wvreCathoIiV.s and 1041 riotesfants. The jniiicipal townstiic 
Sligo (population 10,808 in 1881), Ballina (1J42 in Sligo and 4318 
in Mayo), Ballymoto (1145), and Toheremry (1081). 

llislorif and Antiquities . — la tljc time of Ptolemy the distiict 
wras inhabited by the Kaqnativ., the capital Naqnatu being M»ino- 
wlicro near the .site of the inoscnt town of Sligo. Alterwaids it 
w'a.s T)osscs.sed by a hrancli of the 0'Connoi.s, c.nllcd O’Onimn* Sligo. 
On the landing of Henry 11. it gradually fell into the juiwer of llio 
Do Burgos. Tlie distnct foiim*(i part of Connaught, wliich, in tho 
leigii of Elbabctli, was divided into seven eoiintic.s. On the lands 
of Canwinorc, between Sligo and Ballysadare, there is a innaik- 
ablo collection of Druidical rcinain.s, consisting of cairns, aiiiclc, 
cronilcehs, and pillar stones. At Drumclifle is the only luuml 
tow'er now leiuaining in tho county, .ami n Ix-autifiil Cclin* cioss 
13 feet in liciglit. Tho principal mona.stif; ruiii.s are the abbey of 
St Fechan at Ballysadare, with an aneient clmreh displaying .s»jmo 
curious architecture of tho llih or 12tli eenlury ; tho remaiPahlo 
group of buildings on Inishmurray ; and tin* abbey of Sligo, noticed 
under the town below'. There are a considcrahlo number of old 
castles, but none of special interest. 

SLIGO, tho diicf town (d tlie .‘i)»ovc county and an 
important seaport, is finely situated at tJio ii'oiitli of the 
Garvogue, near Lough Gill, liJ7 luilas north-wost of Dublin 
by rail. The town is rather irregularly built and lia.s a 
decayed appearance, which soinewlmt belies its actual pros- 
perity. Formerly it -was fortified by a castle ami walls, 
but of thaso there are now no remains. ’J’lie abbey, 
founded in 1252 by Maurice Fitzgerald, Jord-ju.stice, j.s one 
of tho finest monastic ruins in Ireland. It was partly 
destroyed by tiro in M14 and again in 1642. Within 
recent years measures have been taken to preserve it. 
Three sides of the cloister of the quadrangle still remain, 
and tho lofty quadrangukr tower .at tho junction of the 
nave and chancel is entire. Tho casti'rn window', still 
very perfect, is of tho date of the original sfiucturc. The 
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principal modem buildings are the new Catholic cathedral, 
ill the Norman style with a finely sculptured doorway, 
the town-hall (18G5-C6), the county court-house, the cus- 
tom-house, the lunatic asylum, and the barracks. The 
quays are commodious, and steamers jjly to and fro be- 
tween Kligo and Glasgow, Liveq)ool, and Londonderry, — 
the princii>al exports being cattle, fowls, eggs, and butter, 
and the imports coal, iron, timber, and provisions. The 
port is under the control of harbour commissioners. There 
is an itn|>ortant butter-market, and maize, flour, and corn 
mills. The population in 1861 was 10,693, and in 1881 
it was 10,808, 

A fastl(3 was built at Sligo by Mauricfi Fitzgorald in 1242, vhich 
in 1270 was taken and destroyed by O'Donnell ; in 1310 it was 
rebuilt by Uiehard, carl of Ulater, and was again ]mrtly destroy<*d 
ill 1309 and 1394. Karly in tlio i*eign of Janie.s 1. the town 
rendvod a market and tw'o annual fails; in 1613 it was ineor|*orat<<l 
and received the privileges of a borough ; and in HJ21 it r<*ceivc<l 
a charter of the 8ta]»Ie. In 1(511 it was hesiogetl by flio I’arliament- 
ary forces under Sir Charles Coote, hut was afterwaids evaeuut“d, 
and occupied by the Itoyalists till ilie tennination of the w'ar. In 
1688 it declared in favour of James II., ami, after being <*uptured 
by the KiMii.skillener.s, was nd-dven hy (ieneral Sarslield, but nlti- 
matcly surrendered to the earl of (iraiiarJ. The hoiougli was dis- 
franchised ill 1870. 

SIjIVKN, kSlivno, Skmmnia, Isllmniye, or Trlimyk, 
an imjiortant town of East Douinclia, situated at the 
soutliern base of tlte ]»alkan.s, 7o0 feet above the sea, 
wliorc several mountain streams flow south to the Tiinja, 
a tributary of the Maritza. The luxuriant foliage of its 
trees and tlie general pioturcs(|Uciiess of its appearance 
gain in t‘ffect by the contrast wliich they ]>rcsent with the 
bare gneiss and jiorphyry summits that vise immediately 
to the north. On tlie soutli it is surrounded by orchards, 
garilens, and extensive mulberry jdantations. llcsidos a 
large number of mosques, tlie public buildings comprise a 
synagogue and lour (diristiun cliurclics; but there is 
nothing of much arcliitcctiiral interest in the town. A 
Government factory for tlie manufacture of military cloth- 
ing was established in 1831 ; there is a good silk industry; 
and Sliveii red wine is famous. The poiiulation (Turks, 
Dulgarians, Armenians, Greeks, dewv, and Gipsies) was 
22,000 in 1872. 

Slivcii, tho Stlifaiios of flu* liyzantim* WTiters, owes ii good dcid of 
its inipoitinri* to its .Htnitcgii'al position on om* of the IrunH-lkilkaii 
liigliw'ays to Adniiiioplc and the .south. In early times, wdien it 
Wits 11 Huhjeet of dispute between 15y/antinm and Jbilgaria, it 
generall}" followed tho f.ito of Aidos and Mesembria (Mi-sivii). 
After its eaptiire by tlm Tmks (1388) it was one of the **\uinik” 
towns whieli remained exempt from taxes and were allowed to eleet 
their ow'u x'oivode ; hut those ]»n\ilege8 w<*ro lost in the 16th eeii- 
tury. On 12th August 1829 Sliven was oeeiipUMl hy the Kussiuu 
army nmlor Kudiger and Oorti h ikoif. 

SLOAN E, Sir Hans (1660-1753), a celebrated collector 
and successful physician, was born on 16th April 1660 at 
Killileagh in county Down, Ireland, xvhere his father liad 
settled at the liead of a Scotch colony sent over by James 
I. He had as a youth a strong turn for collecting objects 
of natural history and other curiositic.s. Tln.s led him to 
the study of medicine, wliioli lie xvent to London to pursue, 
directing his attention a.ssiduou.sly to botany, materia 
incdica, and pharmacy. *His collecting projicnsities made 
him useful to the more philosophically minded Day and 
Boyle, and ptocured him their patronage. After four 
yeais in London ho travelled through Franco, sj lending 
some time at Paris and Montpellier, and taking his M.J). 
degree at the university of Orange. He returned to 
Loudon with a considerable collection of plants and otlier 
curiosities, of which the former were sent to Kay and uti- 
lized by him for his Ifutorp of Plants. 81oane was quickly 
elected into the Koyal Society, and at the same time bo 
had the good fortune to attract the notice of Sydenham, 
who took a fancy to him and gave him valuable intrtxluc- 
tions to practice. In 1 687 he became fellow of the College 
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of Physicians, and took tho opportunity of proceeding to 
Jamaica the same year as jihysician in the suite of the 
duke of Albemarle. The duke died soon after landing, 
and Sloane’s visit lasted only fifteen montlis ; but during 
that time he got together about 800 now species of plants, 
the island being at the time virgin ground to the botanist. 
Of these he published an elaborate catalogue in Latin ; 
and at a later date (1707-25) ho made the experiences 
of his visit the subject of two sumptuous folio volumes. 
His merits as a collector were sufficient to give him a high 
place in tlie sc-icntific circles of the time. He became secre- 
tary to the Koyal Society in 1693, and edited its Trans* 
w-tions for twenty years. His practice as a physician 
among tho upper classes was largo and lucrative; he is 
said to liave inspired tho members of the court and aristo- 
cracy with the “greatest confidence in his prescriptions.'* 
Jn the jiamplilets written concerning Dr Cockburn’s sale 
of a secret remedy for dysentery and other fluxes, it was 
stated for the defence that Sioane himself did not disdain 
the same kind of profe.ssional conduct ; and there is some 
colour given to that charge by the fact that his only medi- 
cal jiiece, an Account of a Medinne for Soreness^ Weakness^ 
and other Distempers if the Eyes (London, 1745) was not 
given to tlie world until its author was in Ids eighty-fifth 
year, and liad retired from practice. 

On the accession of George T. Sioane was made physician- 
general to the army, and in 1716 was created a baronet, 
being the linst medical practitioner to receive an hereditary 
title. In 1719 he became president of tho C^ollege of Phy- 
sicians, and held the office sixteen years In 1727 he suc- 
ceeded Sir Isaac Newton in the pre.sidential chair of tho 
Koyal Society ; he retired from it at the ago of eighty, 
“much against the inclination of that respectable body, 
who chose ^Martin Folkcs to succeed him, and in a jniblic 
a.s.seinbly tlianked him fur tho great and eminent services 
which he had rendered them." Sloanc's memory survives 
more by his judicious investments than by anything that ho 
coiitribntiul to the subject-matter of natural science or even 
of Ids own imifcHsion ; his name is absolutely unknown in 
tho Li.story of medicine, and Ids services to botany were 
such as, ill the nature of things, would be soon forgotten. 
But liis jmrehase of the manor of Chelsea has jierpetuatcd 
his memory in the name of a “place," a street, and a square. 
His great stroke ns a collector was to acquire (by bequest, 
conditional on paying off certain debts) in 1701 the cabinet 
of William C’ourtcn, who had made collecting the busine-ss 
of Ids life. When Sioane retired from active work in 174 1 
Ids library and cabinet of curiositie.s, which he took with 
him from Bloomsbury to his house in (.^helsea, had grown 
to be very extensive and of unique value. On his death 
on 11th January 1753 he bequeathed his books, manu- 
scripts, prints, drawings, picture.*?, medals, coins, seals, 
rameo,s, and other curiosities to tho nation, on condition 
that parliament should 2 >ay to Ids executors £20,000, which 
was a good deal less than tho value of the collection. Tho 
bequest was accepted on those terms by an Act passed the 
same year, and the collection, together with George ll.'s 
royal library, ttc., was o]>ened to the imblic at Bloomsbury 
as tho British Museum in 1759. Among his other acts of 
benevolence or munifioenco may be mentioned his gift to 
tho Ajiothecaries' Coinjiany of the freehold of the botanical 
or physic garden, which they had rented from the Chelsea 
estate since 1673, also Ids help in starting the foundling 
liosiiital. iSloanc is described as having been a man of con- 
siderable jiresence and of courtly address. 

Sen Wt‘Ul, History of the Itoyal Society^ i. 450 (London, 1848) ; 
and I^Iunk, Jloll of the College of Physicians. 2d cd.. i. 466 (Lon- 
don, 3878). 

SLODTZ, IvENiS Michel or Michel Ange (1715-1764), 
French sculptor, was born at Paris on 29th September 
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W&^ l» vm lx> lacectete ^ ttatni^ of gt Brono^ oae 
\ et the b^ modem works of the olaas in St Peter’s, tie 
was also the sculptor of the tmnb of Marquis Capponi in 
St John of tte Florentines. Other works of his are to 
be seen at the church of St Louis of France and at Santa 
Maria della Scala. After his return to France^ Slodtz, in 
coxgunction with his brothers Sebastian and Paul, produced 
many decorative works in the churches of Paris, and, 
though much has been destroyed, his most considerable 
achievement — tlie tomb of Languet de Oergy in St Sul- 
pice — exists at the present day. He died at Paris on 26th 
October 1764. 

Slodts bad been, like his brothers, a member of the Academy of 
Fainting and Sculpture, and many particulars of his life are pre- 
served in a memoir written by Cochin, and also in a letter from the 
same to the Oasette LUUrairc, which was reproduced by Castilhon 
in the NArologe of 1766. Slodtz's father ^0^^-1726} was also a 
sculptor, Ijom at Antwerp ; he became a pupil of Girardon and 
worKod mostly under him at Versailles and the TuUeries. 

See C. N. Cochin, M^^ ined., Faria, 1881 ; Barbet de Jouy, Soidp^re nMdenu 
du Louvre, Paris, 1858 ; Dussieux, ArHetee Ftanfflie d VEtranffer, Faria, 1852. 

SiiONIM, a district town of Russia, in the government 
of Grodno, 105 miles south-east of Grodno and 20 from 
the railway from Moscow to Warsaw, on the high craggy 
banks of the Schara. It derives its importance from this 
river, which is navigable and enters the system of the 
Oginski Canal connecting the Niemen with the Dnieper. 
Corn, tar, and especially timber are exported annually to a 
large amount, which in 1882 reached the value of £20,700. 
The population was 21,110 in 1883. 

Stonim is a very old town, being mentioned in 1040, when 
Yaroslaff defeated tlie Lithuanians in its neighbourhood and com- 
pelled them to acknowledge his rule. In 1241 the Mongols, under 
oatyi, pillag^ it and burned its wooden fort. Owing to its msition 
between Galician Russia and Lithuania, it often changed hands 
until it was conquered by the Lithuanians in the 14tn century. 
From 1631 to 1685 it was the scat of the Lithuanian seim and 
liecame a flourishing city. In the 18th century, under the hetman 
Oginski, a canal was dug to connect the Schara with the Dnieper. 
O^nski embellished the city and founded there a printing-oinco. 
Russia annexed the town in 1795. 

SLOTH. The general characters by which the family 
Bradypodidm are distinguished from the rest of the order 
Edentata have been given in the article Mammalia (vol. 
XV. p. 384). The sloths, as the animals of this family are 
called on account of the habitual sluggishness of their 
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Two-toed sloth {Cholcqnts hoffmemni), 

movements, are the most strictly arboreal of all mammak, 
living entirely among the bAin(^es of trees, usually hang- 
ing T^er them, with their backs downwards, and clinging 


to with the simple hook-Uke oigaiui to whidi tiie ^ 
terminations of all their limbs are reduced. When th^ 
are obliged from any cause to descend to the ground, whidh 
they rarely, if ever, do voluntarily, their limbs, owing to 
their unequal length and the peculiar conformation of the 
feet — ^which allows the animals to rest only on the outer 
edge — are most inefficient for terrestrial progression, and 
the sloths crawl along a level surface with considerable 
difficulty. Though generally slow and inactive, even when 
in their natural haunts, they can on occasions travel with 
considerable rapidity along the branches, and, as they do 
not leap, like most other arboreal creatures, they avail 
themselves of the swaying of the boughs by the wind to 
pass from tree to tree. They feed entirely on leaves and 
young shoots and fruits, which they gather in their mouth, 
the fore-limbs aiding in dragging boughs within reach, but 
not being used as hands, as they are by monkeys, squirrels, 
Ac. When sleeping they roll themselves up in a ball, 
and, owing to the dry shaggy character of their hair, are 
very inconspicuous among the mosses and lichens with 
which the trees of their native forests abound ; and the 
concealment thus afforded is heightened in some species 
by the peculiar greenish tint of the outer covering, — very 
uncommon in mammals. This is not due to the colour of 
the hair itself, but to the presence upon its surface of an 
alga, the lodgement of which is facilitated by the fluted or 
rough surface of the exterior of the hair, and the growtli 
of which is promoted by the dampness of the atmosphere 
in the gloomy tropical forests, as it soon disappears from 
the hair of animals kept in captivity in England. Sloths 
are nocturnal, silent, inoffensive, and solitary animals, and 
produce usually but one young at birth. They appear 
to show an almost reptilian tenacity of life, surviving the 
most severe injuries and large doses of poisons, and ex- 
hibiting longer persistence of irritability of muscular tissue 
after death than other mammals. 

The sloths were all included in the Linnean genus Bradypus, but 
Illiger very properly separated the species with but two claws on 
the fore-feet, under the name of ChoUepm, leaving Bradypus for 
those with three. 

Genus Bradypus. — Three-toed sloths. Teetli usually t on each 
side ; no tooth projecting greatly beyond the otliers ; the first in 
the upper jaw much smaller than any of the others ; the first in 
the lower jaw broad and compressed ; the grinding surfaces of all 
much cupped. Vortebrfe : C 9, D and L 20 (of which 15 to 17 
bear ribs), S 6, Oil. All the known species present the remark- 
able peculiarity of possessing nine cervical vertebra, i.e., nine 
vertebrae in front of the one which bears the first thoracic rib (or 
first rib connected with the sternum, and corresponding in its 
general relations with tlio first rib of other mammals) ; but the 
ninth, and sometimes the eighth, bears a pair of short movable 
ribs. The arms or fore-limbs are considerably longer than the hind 
legs. The bones of the fore-arm arc complete, free, and eapable of 
pronation and supination. The hand is long, very narrow, habit- 
ually curved, and terminates in throe pointed curved claws, in 
close imposition with each other ; they are, in fact, incapable of 
being divaricated, so that the hand is reduced to the condition of a 
triple hook, fit only for the function of suspension from the boughs 
of trees. The foot closely resembles the hand in its general struc- 
ture and mode of use. The sole is habitually turned inwards and 
cannot be applied to the ground in walking. The tongue is short 
and soft, and the stomach large and complex, bearing sonic icsem- 
blance to that of the ruminating animals. The win(lpi}K^ or trachea 
has the remarkable peculiarity among mammals— not unfrequent 
among birds and reptiles — of being folded on itself before it reaches 
the lungs. The mammse are two and jHJctoral in position. 

**Ai” is the common name given in books to the three -toed 
sloths. They were all comprised by Linnams under the species 
Bradypus tridactylm. More recently Dr Gray has descnlwd a-s 
many as eleven, ranged fn two genera, Bradypus and drctojdUuiCus ; 
but the distinctions which he assigns both to species and to genera 
do not boar close examination. Some arc covered uniformly with a 
grey or greyish brown coat ; others have a dark collar of clongatcrl 
hairs around the shoulders {B. torquMus) ; some have the hair of 
the fac.e very much shorter than that of the rest of the head and 
neck ; and others have a remarkable-looking patch of soft short hair 
on the back between the shoulders, consisting v^hen Ijest niarketl 
of a median stripe of glossy black, bordered on cacli side by bright 
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orange, v^ow, or white. There are wlso atmetoral dlilferenoes in 
the eknlls, at in the amount of inflation of the pterygoid bones, 
which indicate real differences of apeciet ; but the materials in our 
museums are not yet sufflcient to correlate these with external 
characters and geographical distribution. The habits of all are 
apparentljr alike. They are natives of Guiana, Brazil, and Peru, 
and one if not two species {B, iitfuaotUus and B, eastmuic^) 
extend north of the Istlimus of Panama as far as Nicaragua. Of 
the former of these Dr Seeman says that, though generally silent, 
a specimen in captivity uttered a shrill sound Iiko a monkey when 
forcibly pulled away from the tree to which it was holding.^ 

Genus CholceptLs. — ^Teeth f ; the most anterior in both jaws 
separated by an interval from the others, very lar^^e, caniniform, 
wearing to a sharp, bevelled edge against the opposing tooth, the 
upper shutting in front of the lower when the mouth is closed, 
unlike the true canines of heterodont mammals. Vertebrae : 0 6 
or 7, D 23*24, L 3, S 7-8, C 4-6. One species {C, didaetylua) has 
the ordinary number of vertebrie in the neck ; but an otherwise 
closely allied form ((7. hoffmcv/ini) has but six. The tail is very 
rudimentary. The hand generally resembles that of Bradypua ; but 
there are only two functional digits, with claws, — those answering to 
the second and third of the typical jientadactyle manus. The 
structure of the hind limb generally resembles that of Braaff^nia, 
the appellation ** two- toed” referring only to the anterior limb, 
for in the foot the three middle toes arc functionally developed and 
of nearly equal size. G. didaetylua, which has been longest known, 
is commonly called by the native name of Unau. It inhabits the 
forests of Brazil. G. hojfmanni lias a more northern geographical 
range, extending from Ecuador through Panama to Costa Rica. 
Its voice, which is seldom heard, is like the bleat of a sheep, and 
if the animal is seized it snorts violently. Both species are very 
variable in external coloration. fW. H. F.) 

SLOUGH, an urban sanitary district of Buckingham- 
shire, England, is situated on the Great Western Railway, 
18^ miles west of London and 2 north of Windsor. 
Within recent years it lias largely increased, and it con- 
tains a number of good shops and villas. It is supplied 
with water from artesian wells. The parish church of St 
Mary, erected 1837, has been recently enlarged. Among 
other public buildings are the British orphan asylum, the 
Eton union workhouse, and the reading-room and literary 
institute. Sir William Herschel, the astronomer, resided 
at Slough, and there constructed his telescope. Tlie 
population of the urban sanitary district, which embraces 
parts of the parishes of Stoke Poges and Upton-cum-Chal- 
vey, in 1871 was 4509, and in 1881 (area, 401 acres) it 
was 5095. 

SLOVAKS. See Slavs. 

SLOVENES. See Slavs. 

SLUG. See Snail. 

SLUTSK, a district town of Russia, in the government 
of Minsk, situated on the Shitcha river (tributary of the 
Pripet), 123 miles south of Minsk. This old town is men- 
tioned in the 12th century as a dependency of Kieif, and, 
like other towns of the region, was devastate by the Tatars, 
and later suffered in the wars between Russia and Poland. 
It is now merely a large village, whose inhabitants are 
chiefly engaged in agric^turc, with a little trade in com, 
timber, and wooden wares. The immense marshy and 
woody tracts of the Polyesie (see Minsk) surround it on 
all sides, the Stutcha being its chief means of communica- 
tion. Its population remains almost stationary and was 
19,000 in 1883. 

SMALLPOX, or Variola {varus, “a pimple''), an acute 
infectious disease characterized by fever and by the appear- 
ance on the surface of the body of an eruption, which, after 
passing through various stages, dries up, leaving more or 
less distinct cicatrices. Few diseases have been so destruc- 
tive to human life as smallpox, and it has ever been re- 
garded with horror alike from its fatality, its loathsome 
accompaniments and disfiguring effects, and from the fact 
that no age and condition of life ore exempt from liability 
to its occurrence. Although in most civilized countries 
its ravages have been greatly limited by the protection 
afforded by vaccination, yet epidemic outbreaks ar e far 

^ Godman and Salviu’s Bidogia CrntredirAmericana, p. 184. 


from imcommoii 9 affecting espeoiaUy ihoim who are w- 
protected, or whose protection has become weakened by 
lapse of time. 

Much obscurity surrounds the early history of smallpox. 
It appears to have been imported into Europe from Asia, 
where it had been known, and recognized from remote 
antiquity. The earliest accounts of its existence reach 
back to the middle and end of the 6th century, when it 
was described by Procopius and Gregoiy of Tours as occur- 
ring in epidemic fonn in Arabia, Egypt, and the south of 
Europe. In one of the narratives of the expedition of the 
Abyssinians against Mecca (c. 550) the usual miraculous 
details are combined with a notice of smallpox breaking 
out among the invaders.^ Not a few authorities, however, 
regard these accounts as referring not to smallpox but to 
plague. The most reliable statements as to the early exist- 
ence of the disease are found in Rhazes (see vol. xv. p. 
805), by whom its symptoms were clearly described, its 
imthology explained by a humoral or fermentation theory, 
and directions given for its treatment. During the period 
of the crusades smallpox appears to liave spread exten- 
sively through Europe, and hospitals for its treatment were 
erected in many countries. But at this period and for 
centuries afterwards the references to the subject include 
in all likelihood other diseases, since no precise distinction 
appears to have been made between the different forms of 
eruptive fever until a comparatively recent date. Small- 
pox was known in England as early as the 13th century, 
and bad probably existed there before. It appears to have 
been introduced into America shortly after the discovery 
of that continent, and there, as in Europe and throughout 
the known world, destructive epidemics were of frequent 
occurrence during succeeding centuries. 

The only known factor in the origin of smallpox is con- 
tagion, — this malady being probably the most contagious of 
all diseases. Its outbreak in epidemic form in a locality 
may frequently be traced to the introduction of a single 
case from a distance. The most direct means of com- 
municating smallpox is inoculation (see below). By far 
the most common cause of conveyance of the disease, 
however, is contact with the persons or the immediate 
surroundings of those already affected. The atmosphere 
around a smallpox patient is diarged with the products 
of the disease, which likewise cling tenaciously to clothing, 
furniture, &c. The disease is probably communicable from 
its earliest manifestations onwards to its close, but it is 
generally held that the most infectious period extends from 
the appearance of the eruption till the drying up of the 
pustules. Smallpox may also readily be communicated 
by the bodies of those who have died from its effects. 
No age is exempt from susceptibility to smallpox. In- 
fants are occasionally born with the eruption or its marks 
upon their bodies, proving that they had undergone the 
disease in utero, Dark-^nned races are said to suffer 
more readily and severely than whites. One attack of 
smallpox as a rule confers immunity from any recurrence, 
but there are numerous exceptions to this rule. Over- 
crowding and all insanitary surroundings favour the spread 
of smallpox where it has broken out ; but the most in- 
fluential condition of all is the amount of protection 
afforded to a community by previous attacks and, especi- 
ally in the present day, by vaccination. Such protection, 
although for a time most effectual, tends to become ex- 
hausted, unless renewed. Hence in a large population 
there is always likely to be an increasing number of indi- 
viduals who have b^me susceptible to smallpox. SUhiB 
probably explains its occasional and even apparently 

^*806 Ndldeke, OeaOAchU der .. .aua TahaH (Leydan, 1879), 
p. 218. Nbldeke thinks that this notice may be. taken from genuine 
historical tradition, and seems to And an alluaion to it in an old poem. 
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peiSodie epidamio oatbreakt in brge centres; and the 
well-known iaxi that the most severe cases occur at the 
eomtnencement, — those least protected being necessarily 
more liable to be first and most seriously attacked. 

While the symptoms of smallpox are essentially the 
same in character in all cases, they are variously modified 
according to Ihe form which the disease may assume, 
there being certain well-marked varieties of this as of 
most other infectious maladies. The following descrip- 
tion applies to an average case. After the reception into 
the system of the smallpox contagion the onset of the 
symptoms is preceded by a period of incubation, during 
which the patient may or may not complain. This period 
is believed to be from about ten to fourteen days. In cases 
of direct inoculation of the virus it is considerably shorter. 
The invasion of the symptoms is sudden and severe, in 
the form of a ;-igor followed by fever primary fev€r\ 
in which the temperature rises to 103* or 104* Fahr. or 
higher, notwithstanding that perspiration may be going on. 
A quick pulse is present, together with thirst and con- 
stipation, while intense headache accompanied with vomit- 
ing and pain in the back is among the most characteristic 
of the initial symptoms. Occasionally the disease is 
xishered in by convulsions. Some authorities hold that 
the more violent the invasion the more severe the attack 
is likely to prove. These symptoms continue with greater 
or less intensity throughout two entire days, and during 
their course there may occasionally be noticed on various 
parts of the body, especially on the lower part of the 
abdomen and inner sides of the thighs, a diffuse redness 
accompanied by slight spots of extravasation {peiecfiim\ 
the appearance somewhat resembling that of scarlet fever. 
These “ prodromal rashes,” as they are termed, appear to 
be more frequent in some epidemics than in others, and 
they do not seem to have any special significance. They 
are probably more frequently seen in cases of the mildest 
form of smallpox (varioloid), referred to below. On the 
third day the characteristic eruption begins to make its 
appearance. It is almost always first seen on the face, 
particularly about the forehead and roots of the hair, in 
the form of a general redness; but upon this surface 
there may be felt by the finger numerous elevated points 
more or less thickly set together. The eruption, which is 
accompanied by heat and itching, spreads over the face, 
trunk, and extremities in the course of a few hours, — con- 
tinuing, however, to come out more abundantly for one or 
two days. It is always most marked on the exposed parts ; 
but in such a case as that now described the individual 
“pocks” are separated from each other (discrete). On 
the second or third day after its appearance the eruption 
undergoes a change, — the pocks becoming vesicles filled 
with a clear fluid. These vesicles attain to about the size 
of a pea, and in their centre there is a slight depression, 
giving the characteristic umbilicated appearance to tlie 
pock. The clear contents of these vesicles gradually become 
turbid, and by the eighth or ninth day they are changed 
into pustules containing yellow matter, while at the same 
time they increase still further in size and lose the central 
depression. Accompanying this change there are great 
surrounding inflammation and swelling of the skin, which, 
where the eruption is thickly set, produce much disfigure- 
ment and render the features unrecognizable, while the 
affected parts emit an offensive odour, particularly if, as 
often happens, the pustules break The eruption is present 
not only on liie skin but on mucous membranes, that of 
the mouth and throat being affected at an early period ; 
and the swelling produced here is not only a soimie of 
great discomfort but even of danger from the obstruction* 
thus occasioned in the upper portion of the air-passages. 
The voice is hoarse and a copious flow of saliva comes from 
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the mouth. The mucous membrane of the nostrils is simi- '' 
larly affected, while that of the eyes may also be involved, 
to the danger of pernianent impairment of sight. The 
febrile symptoms which ushered in the disease undergo 
marked abatement on the appearance of the eruption on 
the^ third day, but on the eighth or ninth, when the 
vesicles become converted into pustules, there is a return 
of the fever {secondary or sup/mrative fever\ often to a 
severe extent, and not unfrequently accompanied by pro- 
minent nervous phenomena, such as great restlessness, 
delirium, or coma. On the eleventh or twelfth day the 
pustules show signS of drying up (desiccation), and along 
with this the febrile symptoms decline. Great itching 
of the skin attends this stage. The scabs produced by 
the dried pustules gradually fall off and a reddish brown 
spot remains, which, according to the depth of skin in- 
volved in the disease, leaves a permanent white depressed 
scar, — this “ pitting ” so characteristic of smallpox being 
specially marked on the face. Convalescence in this form 
of the disease isjts a rule uninterrupted. 

There are certain varieties of smallpox depending upon 
the form it assumes or the intensity of the symptoms. 
Confl/umt smallpox {variola conff.uens\ while essentially the 
same in its general characters as the form already described, 
differs from it in the much greater severity of all the 
symptoms even from the onset, and ]>articularly in regard 
to the eruption, which, instead of showing itself in isolated 
pocks, appears in large patches run together, giving a 
blistered aspect to the affected skin. This confluent condi- 
tion is almost entirely confined to the face, and produces 
shocking disfigurement, while subsequently deep scars re- 
main and the hair may be lost. The mucous membranes 
suffer in a similar degree of severity, and dangerous com- 
plications may arise from the presence of the disease in 
the mouth, throat, and eyes. Both the primary and 
secondary fevers are extremely severe. The mortality is 
very high, and it is generally estimated that at least 50 
per cent, of such cases prove fatal, either from the vio- 
lence of the disease or from one or other of the numerous 
complications which are s]>ecially apt to attend upon it. 
Convalescence is apt to be slow and interrupted. Another 
variety is that in which the eru])tion assumes the huemor- 
rhagic form owing to bleeding taking place into the pocks 
after their formation. This is apt to be accompanied with 
haemorrhages from various mucous surfaces (particularly in 
the case of females), occasionally to a dangerous degree 
and with symptoms of great prostration. Many of such 
cases prove fatal. A still more serious form is that termed 
malignant smallpox, in which, as in the malignant forms 
of other infectious diseases (see Measles and Scarlet 
Fever), the patient is from the onset overwhelmed with 
the poison and quickly succumbs, — the rash scarcely, if at 
all, appearing or showing the hmmorrhagic or })urpuric 
character. Such cases are, however, comparatively rare. 
The term varioloid or modified sntalljmx is applied to 
cases occurring in persons constitutionally but little sus- 
ceptible to the disease, or in whom the protective influence 
of vaccination or a previous attack of smallpox still to 
some extent exists. Cases of this mild kind are of very 
common occurrence where vaccination has been .systeniatiij- 
ally carried out. As compared with an average case of 
the unmodified disease as above described, this form is 
very marked, the differences extending to all tlic phenomena 
of the disease. (1) As regards its onset, the initial fever 
is much milder and the premonitory symptoms altogether 
loss in severity. (2) As regards the eru])tion, the number 
of pocks is smaller, often only a few and mostly upon the 
body. They not unfrequently abort before reaching the 
stage of 8U])puration ; l)Ut should they j)roceed to tliis 
stage the secondary fever is extremely slight oven 
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absent. There is little or no pitting. (3) As regpurde .com- 
pUfifttions ahd i^jurioos reeolte, these are rarely seen and 
the risk to life is insignificant 

Various circumstances affect the mortality in ordinary 
smallpox and increase the dangers attendant upon it. 
The character of the epidemic has an important influence. 
In some outbreaks the type o£ the disease is much more 
severe than in others, and the mortality consequently 
greater. Smallpox is most fatal at the extremes of lif^ 
except in the case of vaccinated infants, in whom there is 
immunity from the disease. Again, any ordinary case 
with discrete eruption is serious, and a case of confluent 
or even semi-confluent character is much more grave, while 
the hsemorrhagic variety is frequently and the malignant 
always fatal. Numerous and often dangerous complica- 
tions, although liable to arise in all cases, are more apt to 
occur in the severer forms, and in general at or after the 
supervention of the secondary fever. The most important 
are inflammatory affections of the respiratory organs, such 
as bronchitis, pleurisy, or pneumonia, diphtheritic condi- 
tions of the throat, and swelling of the mucous membrane 
of the larynx and trachea. Destructive ulceration affect- 
ing the eyes or ears are well-known and formidable dan- 
gers, while various affections of the skin, in the form of 
erysipelas, abscess, or carbuncles, are of not infrequent 
occurrence. Persons of enfeebled health, and those whose 
constitutions are impaired by intemperance, readily suc- 
cumb to attacks of smallpox, even of comparatively mild 
character, as do also pregnant women, to whom this dis- 
ease is peculiarly dangerous. 

The most important of all the conditions tending to 
affect the mortality from smallpox, alike in the individual 
and the community, is the protection afforded by Vaocina- 
riON {q.v ). During the first decade of life, if vaccination 
has been fully and successfully accomplished in infancy, 
the risk of death from smallpox is nil ; but, should the 
disease be caught — which is improbable — it will in all 
likelihood show itself in the mild form of varioloid. As 
r^ards revaccination, it has been found in all smallpox 
hospitals that the attendants and nurses escape the disease 
when revaccinated. In the experience of the late Dr 
Waller Lewis in the case of an average of 10,504 persons 
permanently employed in the General Post Office, London, 
all of whom had to be revaccinated on admission, it was 
proved that in the ten years 1870-79 not a single fatal 
cose of smallpox occurred, and only ten mild cases were 
seen during a period embracing two epidemics. 

Treatment . — ^The treatment of smallpox is conducted 
upon the same general principles as that for the other 
infectious diseases (see Cholera, Diphtheria, Measles, 
Scarlet Fever). The establishment of smallpox hospitals 
separated as far as possible from populous localities, and 
the prompt removal of cases of the disease where practi- 
cable, as well as the diligent prosecution of vaccination and 
revaccination, are among the first requirements. The plan 
introduced into several large towns of compulsory notifica- 
tion of infectious diseases has much to recommend it. The 
special treatment applicable to a person suffering from 
smallpox includes in the first place the providing competent 
nurses, whp, together with all others in the neighbourhood 
of the patient, should be duly protected by recent vaccina- 
tion. The patient should lie on a soft bed in a well-venti- 
lated but somewhat darkened room and be fed with the 
lighter forms of nutriment, such as milk, soups, Ac. The 
skin should be sponged occasionally with tepid water, and 
the mouth and throat washed with a solution of chlorate 
of potash, Condy’s fluid, or other safe disinfectant. In a 
severe case, with evidence of much prostration, stimulants 
may bo advantageously employed. The patient should be 
always carefully watched, and special vigilance is called 
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for where delitiim eidete. This ^ymptostt Imy 
be lessened by Sedatives, sinffi 4s opium, the bresadee, 
or chloral. With the view of preventiiig pitting many ' 
applications have been propos^, but probably the best 
are cold or tepid compresses of light weight kept constant^ 
applied over the face and eyes. The water out of which 
these are wrung may be a weak solution of carbolic or 
boracic acid. When the pustules have dried up the itching 
this produces may be much relieved by the application of 
oil or vaseline. Complications are to dealt with as they 
arise and the severer forms of the disease treated in refer- 
ence to the special symptoms presented. In cases where 
the eruption is tardy of appearing and the attack threatens 
to assume the malignant form, the writer has seen marked 
benefit attend the use of the wet pack. Disinfectants 
should be abundantly employed in the room and its vicinity, 
and all clothing, Ac., in contact with the patient should 1^ 
burnt. 

Inocfdation . — Previous to the introduction of vaccination 
the method of preventive treatment by what was known 
as inoculation had been employed. , , This consisted in in- 
troducing into the system — in a similar way to the method 
now commonly employed in vaccination — the smallpox 
virus from a mild case with the view of reproducing the 
disease also in a mild form in the person inoculated, and 
thus affording him protection from further attack. This 
plan had apparently been resorted to by Eastern nations 
from an early period in the history of the disease. It was 
known to be extensively practised in Turkey in the begin- 
ning of the 18th century, when, chiefly through the letters 
of Lady Mary Wertley Montagu, it became known and was 
speedily adopted in England. There is no doubt, both 
from the statistics of the Smallpox and Inoculation Hospital, 
London, and from the testimony of physicians throughout 
the country, that this practice made a marked impression 
upon the fatality of the disease, and was itself attended 
with extremely little risk to life. The objections to it, 
however, were great, for, although usually conveying the 
smallpox in a mild form, it not unfrequently took effect 
severely, and, while death might be averted, the disfiguring 
results of the disease remained. Further, each inoculated 
person upon whom the operation took effect became for 
the time being a possible source of infection to others, and 
in point of fact the practice tended to spread the disease 
and so to increase the general mortality. Although inocu- 
lation continued to be practised for a number of years 
subsequently to Jenner’s great discovery, it gradually be- 
came displaced by that vastly superior and safer preventive. 
In 1840 an Act of Parliament was passed rendering small- 
pox inoculation unlawful in England. (j. o. a.) 

SMART, Christopher (1722-1771), English poet, was 
born at Shipbourne in Kent on 11th April 1722. The dis- 
covery that Smart was anything more than an unfortunate 
Bohemian of letters who wrote much uninteresting verse 
of second-rate 18th-century quality is quite recent. After 
one or another of his superseded translations or ineffective 
exercises in heroics had in turn been assigned the place of 
honour as his representative literary work, his real master- 
piece was discerned in a poem which, except for a reprint 
issued in 1819, had been singularly overlooked, and even 
omitted from the collected editions of his poetry. The 
history of this poem, A Song to David^ is somewhat re» 
markable. It was written in the saner moments of con- 
finement for a fit of insanity, and was, it is said, on not 
unimpeachable authority perhaps, indented with an iron 
nail or a key on tlie wall of the cell in default of other 
means of writing. The real facts of the case would seem 
Ho be that the unfortunate poet inscribed one or two stanzas 
in the manner asserted, and^that he either dictated or was 
given the materials wherewith to write the rest of the poem. 



evid^ce sptortM oirigm, how- 

ever, fat the poem ia full of a healthy and virile ener^. 
Ae a bc^ he wae delicate and precocious, with a facile gift 
ef verse, which already won him a certain notoriety, of not 
^e best effect haply, at Durham school, whither he had 
been sent on leaving a preparatory school at Maidstone. 
During a holiday visit to Baby castle his boyish gifts 
attracted the interest of the duchess of Cleveland, who 
made him an allowance of £40 a year, which was con> 
tinned until her death, and which possibly served further 
to weaken his self-reliance. At Cambridge, where ho was 
entered at Pembroke Hall in 1739, he led a rather dissi- 
pated life, getting h^vily into debt, and, while he easily 
excelled in certain congenial branches of study, he paid 
tittle attention to the usual college routine. In spite of 
his irregularities, he was made a fellow of his college in 
1745, and at a later date won the newly instituted Heaton 
prize for an English poem, — ^the subject each year being 
one of **the attributes of the Supreme Being.’’ Smart 
gained this prize five times in all. Besorting then to 
London and mariying there a daughter-in-law of Newbery, 
the publisher, the poet attempted to make a living by 
literary hack-work and journalism, but sank gradually 
into difficulties through his improvident and £ssipated 
habits, so that his wife and children were at last obliged 
to leave him. His misfortunes seem to have culminated 


in tlie fit of insanity associated with A Song to David^ 
which was published in 1763, and in 1771 Smart died 
from the effects of poverty and disease. 

Amid all hia miaorioa Smart must have been fairly industrious 
if Ills journalistic work was at all proportionate to his more sub- 
stantial literary productions. Of all that he wrote, however, A 
Song to David will alone hear the test of time. Unlike in its simple 
forceful treatment and impressive diroctne.sa of expression, as has 
been said, to anything else in ISth-ceiitury poetry, the poem on 
analysis is found to de^nd for its unicjue effect also upon a certain 
ingenuity of construction, and the novel way in which David’s 
ideal qualities are enlar^d upon. This will bo more readily under- 
stood on reference to tlie following veme, the first twelve words of 
which become in turn the koy>uotes, so to speak, of the twelve 
succeeding verses : — 

Great, valiant, piuus, good, and clean, 
tiuhliiiie, conteinplatlve, eerene, 

Strong, constant, pleasant, wise I 
Bright cliluence of exceeding grace ; 

Best man '—the swiftness, and the race, 

The peril, and the prlwj.” 

The last line is charac'teristic of another peculiarity in A Song to 
David f tlie effective use of alliteration to complete the initial energy 
of the stanza in many instances. But in the poem throughout is 
revealed a poetic quality which eludes critical analysis and gives 
its writer an exceptional intei’est hardly maintained by his other 
works. 


A Song to David is fonnd in somewhat shortened form in Ward’s Bnglish Foets^ 
vol. ill., and Smart's other poems are given in Anderson's Brifisii P(wf9(1794), 
vol. xi., whicli contains also a fUll account of his life. 

SMEATON, John (1724-1792), English civil engineer, 
the son of an attorney, was born at Austhorpe Lodge, near 
Leeds, on 8th J une 1724. He received a good education at 
the grammar-school of Leeds, displaying special proficiency 
in geometry and arithmetic. At a very early age ho 
evinced a groat liking for the use of mechanical tools, and 
in his fourteenth or fifteenth year contrived to make a 
turning-lathe. On leaving school in his sixteenth year he 
was employed in his father’s office, but, after attending for 
some months in 1742 the courts at Westminster Hall, he 
earnestly requested to be allowed to follow some mechani- 
^1 profession. He became apprentice to a philosophical 
instrument maker, and in 1750 set up in business on his 
own account. Brides improving various mathematical 
instruments used in navigation and astronomy, he carried 
on several experiments in regard to other mechanical 
appliances, amongst the most important being a series on 
which he founded a paper — for which he received the 
Copley medal of the Boyal Society in 1759 — entitled An 
Inquiry cowserning ike Native Powere qf 


Water md Wind to twrn MiUs and other Maekbutt depend^ 
ing on a Circular Motion, In 1754 he made a tour of 
the Low Countries to study the great canal works of foreign 
engineers. Alr^dy by his papers read before the Boyal 
Society and his intercourse with scientific men his abilities 
as an engineer had become well known, and in 1756 
application was made to him to reconstruct the Bddystone 
lighthouse, which had been burnt down in December of the 
previous year (see Lighthouse, vol. xiv. p. 616). Smeaton 
now began to be much consulted in regard to all kinds of 
important engineering projects, including river navigation, 
the drainage of fens, the designing of harbom-s, and the 
repair and construction of bridges, owing to the thorough 
engineering skill he displayed in every operation he under 
took. In judging of his achievements it ought to be 
remembered that he was the precursor of tlie great modem 
engineers. James Watt said of him, “His example and 
precepts have made us all engineers.” He combined in a 
remarkable degree theoretical with practical skill, much of 
his success being due to the fact tliat, as Stevenson states, 
**he was an incessant experimenter.” A considerable 
portion of his time was also devoted to astronomical studies 
and observations, on which he read various papers before 
the Boyal Society. In order to prepare an account of 
the various works on which he had been engaged as an 
engineer, Smeaton resolved to retire from his profession, 
but he only lived to complete in 1791 his Narrative of the 
Budding of Eddyetme LighUiouRe, He died at Austhorpe, 
28th October 1792, and was buried in the old parish church 
of Whitkirk. 

See A Short Narrative of the Genius^ Lifc^ and W orke of ilte late 
Mr John Smeaton^ 1793 ; and Smiles, Lives of Hue Engineers. 

SMELL is a sensation excited by the contact with the 
olfactory region of certain substances, usually in a gaseous 
condition and necessarily in a state of fine subdivision. 
The sense is widely distributed throughout the animal 
kingdom. The lower animals, especially those breathing 
in water, become cognizant of the presence of odoriferous 
matter near them without touch, vision, or liearing, and 
we suppose that they do so by some sense of taste or 
smell, or a combination of both. In such cases smell has 
l>een appropriately termed taste at a distance,” by wliich 
is meant that particles of matter may be diffused through 
the water so as to come into contact with the teruiinal 
organ and give rise to a sensation such as would have 
been excited had the matter from which the particles 
emanated come directly into contact with the nerve-end- 
ings. It is therefore of no great importance whether such 
sensations in humble aquatic organisms are termed taste 
or smell. In the higher air-breathing animals, however, 
the senses are differentiated ; that of taste is found at the 
entrance of the alimentary canal, whilst that of smell 
guards the opening of the respiratory tract. This view 
assists in the interpretation of various structures met with 
in the lower forms which have been fairly regarded by 
naturalists as olfactory organs. 

Comparative View of Olfactory Organs. — In various Medusas 
pit-like depressions, lined with ciliated epithelium, on the dorsal 
side of the excavation in which the ‘‘niarginar* bodies are found, 
have been called olfactory regions. In many Arthi'opoda tlie sous# 
of smell is located in delicate tubular structures, or conical projec- 
tions, found on the antenna* and connected with nerves. Similar 
organa are met with in Crustacea. In Cyclops {Copepo^\ Isopoda, 
and Thoracmiram olfactory hairs arc nrcHent as delicate a]q>on* 
dagos of the anterior antenna;, chiefly in the male sex. In 
Schisopoda the anterior antennee have a comb-like prominence 
bearing a groat number of olfactory hairs. Insecta have olfactory 
organs largely developed, usually in the form of hairs, cones, or 
knobs on the antenna;, and connected with gangliated nerve-end. 
ings. Olfactory organs are also mot with in Mollusca : in JUmmUx^ 
branchiata they appear as hairs on the margin of the mantle ; 
in aquatic Gasteropoda as tufts of Imirs scattered over the sur- 
face of the body and specially aggregated in those parte where 
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tactile eeniibility in highly 4eireleped; in tenrestdal OaMtri^fioda 
the antennas have on their end platM a number of dab-ahaped cells 
with roda^ which are held to be olfactory, and recently in the 
same class Sprengel baa shown that an warn ** which was supposed 
to be a rudimentary ^1, and is innervatea from the supra^intestinal 
ganglion," has an olfactory function. In Ascidiana the olfactory 
region is believed to bo a depression on the wall of the pharynx, 
situated in front of the ganglion, and lined with ciliated epithelium. 

In Fishes the olfactory organs consist of a membrane (the pitui- 
tary membrane) lining one or two pits, to which the oliactory or 
first pair of cranial nerves are distributed. This highly vascular 
membrane is usually thrown into numerous folds, so as to admit 
of an extensive surface being packed into small space, and it is 
covered by ciliated epithelium. In the lowest vertebrate, Amphi- 
extis, the olfactory organ is a simple unsymmetrical pit at the 
anterior end of the nervous system. In the hag iishes (Myxinidm) 
the olfactory pit has a posterior opening which pierces the palate 
and can be closed by a valvular apiiaratus. in the lampreys 
(Pttromywm) the flask-shaped nasal sac opens on tlie top of the 
head, and from this a tube descends which expands into a blind 
sac towards the base of the skull. In all other fishes the olfactory 
organs are double and have no communication with the mouth. In 
osseous fishes the olfactory capsules or sacs are covered with skin 
which is usually pierced by two openings for each sac. Some, such 
as the wrasses, have a single nasal opening ; and where there are 
two the anterior can be closed by a valve. The olfactory region 
may be extensive owing to the pituitary membrane being thrown 
into plaits or folds, and it may lie divided into two portions, one 
quite smooth and the other plicated. The smooth portion, prob- 
»ly acting as a reservoir, may be large, extending down to the 
palate, as in the mackerel, or to the back part of tlio palate, as in 
the wolf-fish (Owen). The nasal cavities exist below the snout in 
sharks, near the angles of the mouth in the rays, and beneath the 
fore part of tlio head, behind the base of the rostrum, in the saw- 
fish. Ill such fishes the olfactory organ is guarded by valves, con- 
taining cartilaginous plates moved by muscles, and we may there- 
fore conclude with Owen ** that these fishes scent as well as smell, 
ie., actively search for odoriferous impressions by mpidly changing 
the curre4it of water through the olfactory sac." 

The olfactory organs of Avtphibia are always paired cavities, 
opening internally either anteriorly within the lips or further 
back, as in the hatraehians and salamaiidrines. In the Permni- 
branchiatea (Siren, Proteus, Axolotl) there are no outward signs of 
olfactory organs, and the thi(3k npiier lip must be raised to bring 
the ^icated sne with its two remote orifices into view (Owen). In 
the Tnionidsp (newts) and Salammuirina (salamanders) the olfac- 
tory membrane is smooth and linos an oval bag having an external 
nostril, guarded by a valvular fold of skin, and a palatal opening. 
Frogs and toads {mtrtu'hia) have also an external nostril with a 
flap of skill, and the iialatal opening is wide and near the fore part 
of the mouth. The skulls of extinct saurian s of marine habits 
{Ichthyosaurus and Plesiosaurus) show that the external nostrils 
opened near the orbits at a distance from the muzzle. In snakes 
{Ophidia) the external nostrils are double, aud the iuternal nostril 
is single and in the median line. In water snakes the external 
orifices can be closed by valves. 

In Chelmia (turtles, tortoises) and in Croeodilia the external nasal 
opening is single and near the end of the snout; but in Ohelmda 
tne nostrils are really distinct, although their external apertuitjs 
coincide. In riie turtle the nasal cavity is large and contains a 
twisted shell-like cartilage, so as to give extent of surface to tlie 
darkly pigmented and highly vascular pituitaiy membrane. In 
the crocodiles and alligators the nostrils can be closed by a valvular 
lobe, and in the gaviaU {JthamphusUma gangeiicum and Phyn^io- 
iwhus sctUegelii) the iriteguiiieiit can be raised round tlio nostril 
in the form of a tube so as to bring the orifice to the surface of the 
water without exposing the other parts of the head (Owen). In all 
CroeodUia the nasal c?avity is of gi-cat length, commencing at the 
fore part of the muzzle aud ending beneath the occiput by a single 
aperture, and the surface of this long olfactoiy meatus is increased 
by the meatus communicating with large cells or sinuses. In snakes 
and lizards a second olfactoiy organ is found embedded betii^en the 
turbinals and the vomer and is known as ‘Macobson's organ." It has 
the form of a, cup or depression round a cartilaginous papilla and is 
supplied by a nerve which arises from tlie end of the olfactory lobe. 

Tne olfactory organs of Birds are somewhat similar to those of 
the cold-blooded reptiles and amphibians in that **the extcinal 
nostrils are simple perforations, liaving no movable cartilages or 
muscles provided for dilating or contracting their apertures, as in 
mammalia" (Owen). The extent of the olfactory surface is in- 
creased by projection^ and folds of turbinated bones and not by 
large accessory cavities. With the exception of the apteryx and 
dinornis, the olfactory nerve passes out of the skull by a single 
foramen. The external nostrils are in the majority of birds placed 
at the sides of the upper mandible ; but in some cases, as in the 
toucans, they are found at the base of the bill, and in the aptetyx 
they open at the extremity of the long upper mandible. In herons 


the tpertanis are ao amall aeiuaivel^to admHlbe iKibtef 
and in the peHcane thew are wantuMb and odowa get aceess to 
the olfactoiy organ from the palate. The Bmotcs (soratohing birds) 
have the nostrils defended by a scale, and the crows (Cbreui«) have 
a bunch of stiff feathers for the same purpose. The sq»tam or 
partition between the nostrils is usually complete and is formed of 
Mne and cartilage. The outer wall of each nasal passage la 
furnished with three turbinal or twisted shell-like bones, of mich 
the middle is the largest, thus affording a considerable extent of 
olfactory surface. In most birds there are two posterior nasal 
apertures communicating with the palate ; but in some, as in Uie 
cormorant and ganiiet, the passages unite and there is only one 
opening. In birds the upper part of the nasal passage is more 
especially devoted to the sense of smell, wliilst the lowerjpi^ may 
be regarded as the beginning of the respiratory tract, liiis is in- 
dicated by the arrangement of the nerves, the olfactory nerve being 
distribute to the membrane covering the septum ana the superior 
aud middle turbinated bones, whilst the lower portion and lower 
turbinals are supplied by the fifth nerve, —a nerve of general sensi- 
bility. Tlie upiier turbinals reach their greatest development in the 
apteryx, where they are attached, accoming to Owen, to the whole 
outer part of the prefrontals. This bird nas amongst birds the 
largest olfactory nerves in proportion to its size, and it would 
appear to be guided by the sense of smell to the worms that form 
its food. A contrast as regards the anatomical arrangements for 
the olfactory sense is well seen on comparing the turkey with the 
vulture. In the turkey the olfactory nerve is small, about one- 
fifth the size of that in the vulture, and is distribntod over a small 
middle turbinal, there being no extension over a superior turbinal. 
The vulture, on the other hand, has a large nerve and the olfactory 
region is extensive, owing to the largely developed superior turbinal 
bone. There can be no doubt that tne carrion -eating vulture is 
guided from mreat distances to its food by the sense of smell, 
although it wul be assisted by its powerful sense of vision. 

The sense of smell reaches its highest development in Mammalia, 
The anatomical surface is enormously extended in many cases, not 
only by the complication of the ethmoidal labyrinth, but also by 
the nasal passajf^cs communicating with spaces in the neighbouring 
cranial and facial bones. Tlie olfactoiy nerves also are very numer- 
ous and arise from a special encephalic centre. They pass out of 
the skull by numerous holes in the cribriform or siovo-hke plate of 
the prefrontal bone, which, on account of this peculiarity, is called 
the ethmoid bone. These nerves ramify on the olfactory membrane, 
covering the upper or ethmo-turbinal bones. The cavity contain* 
ing tlie organ of smell is bounded by the prefrontal, vomerine, 
nasal, sphenoid, pterygoid, palatine, maxillary, and premaxillary 
bones, and it is usually in connexion with air-cavities or sinuses 
in many or all of the bones of the skull. The median partition 
by which the two nostrils are formed consists of bone and cartilage 
and is built up by processes of the prefrontals, the vomer, and by 
the rid^s of the nasals, palatines, maxillarics, and premaxlllaries 
with which the vomer articulates. Each passage tniis formed is 
the beginning of the respiratory tract, and is continued forwards 
into a more or less mobile part called a nose, snout, or proboscis, 
whilst posteriorly it communicates with the upper part of the 
pharynx, into whicli opens the windpipe. On the outer wall there 
are three turbinal bones — superior, middle, and inferior — dividing 
partially the nasal cavity into three meatuses or passages. The 
superior meatus is between the superior and middle turbinated 
bones, the middle meatus between the middle and inferior 
turbinated bones, and the inferior meatus between the inferior 
turbinated bones and the floor of the nose (see Anatomy, vol. i 
p. 823, fig. 7 ; also vol. i. pi. XIX. fig. 2). Many of the lower 
mammals have in addition a process from the frontal and nasal 
bones, sometimes called the superior spongy bone, which is not the 
same as the superior turbinateo, as described iii tne anatomy of the 
human being. The extent of olfactory surface is enormously 
increased bv numerous plicic or processes of boue which to a great 
extent mask the commratively simple arrangement above desenbed. 
In OmUhorhymhus there is a single olfactory nerve escaping through 
au aperture in the prefrontal bone ; in Bchidna, the other member 
of the Monotremataf there are numerous olfactory nerves and a large 
development of ethmo-turbinals. In many Marsupials the sense of 
smell IS largely developed, and in some (Osphranter) the turbinated 
bones are so largo as to cause a lateral bulging of the nasal cavity, 
forming a marked feature of the skull. In Bodents the etlimo-tur- 
binals may be subdivided into lamellse so as to increase the olfactory 
surface ; such is the case in the common hai'e. In the porcupine 
the sinuses developed from the olfactoiy cavity are of large size, 
formiug a spongy mass surrounding the cavity of the skull in 
which the anterior portion of the brain lies. In Insectveora the 
olfactory surface is very large. Thus in the mole the ethmo-tur- 
binal has not fewer than ei^t lamellss or plates and the external 
nose is developed into a snout capable of considerable movement 
Such a snout is very large and mobile in the elephant shrewa 
Armadillos aud ant-eaters (EdetUaia) have a strong sense of smell. 
Thus in Daaypua the nasal portion of the skull is about equal in 
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' frokitals are raised ** into a sintisei in them com* 

municatiigig with the large olfactory cavity. In most annadilloB 
the external nose is strengthened by small bones. The air sinuses 
in the sloth extend upwards into the frontals and downwards into 
the sphenoid bone. No Cetaceans have olfactory organs* except the 
baleen or whalebone whales, and thus are devoid of the sense of 
smelL In l^e manatee (Swenia) the nasal openings are placed 
far forwards and have movable cartilages, and the bony walls of 
^e nasal passages are not extensive in proportion to the sise of 
the rest of the skull. The elephants i,Pr(Aoscidsa) have the part 
of the nasal cavity concerned in smell contracted and narrow, but 
the cavity is prolonged into the trunk, at the end of which are the 
nostrUs ; the nasal cavity communicates with sinuses permeating 
every bone of the crwum. The tapirs have a shorter but very 
mobile proboscis, and Uie development of the nasal passages is ex- 
tensive. The horse has the power of dilating and contracting each 
nostril, and the cribriform plates transmit very numerous olfactory 
nerves from the olfactory bulbs, which are large in proportion to 
the size of the rest of the brain. The Suidss (swine) have a large 
and complex olfactory region ; the accessory sinuses or spaces 
attain a great development ; tlie nose is prolonged and truncate, 
the cartilages forming a complete tube, which is a continuation of 
the bony nostrils, and these tubes open on a naked disk. In the 
ox and sheep the olfactory region is large, but not so large as in 
the horse. The external, glandular, and moist part of the nose is 
a linear tract running from the mid-furrow of the upper lip to the 
oblique nostril in the sheep, and this portion passes througn many 
gradations in size, as seen in the roebuck, iallow-deer, red-deer, 
and the ox. The Carnivora have the ethmo-turbinal and maxillo- 
turbinal regions even more largely developed than in Bcrhivora^ 
and the latter portion reaches its maximum in the seals, where 
“those turbinals seem to block up the entiy of the nasal respi- 
ratory passages, and must warm the air in arctic latitudes as 
well as arrest every indication from the effluvia of alimentary 
substances or prey** (Owen). In Quadrumana the nasal chamber 
becomes shorter and gains in depth, but not proportionally. 
In the platyrhine monkeys the cartilage forming the septum 
becomes flattened anteriorly, pushing the nostrils outwards. In 
the catarrhines this flattening is much less, so that the nostrils are 
approximated. In both groups the nostrils are not terminal. In 
Man the chief characteristic is the prominence of the fore part of 
the chambers, with the nostrils on the lower surface, and the nose 
is supported by eleven pieces of cartilage, of which one is medial, 
the others lateral, in five pairs. The size and form of the septal 
or medial cartilage mainly determine the shape and prominence of 
the nose. It is least developed but thickest in the Negro and 
Papuan races. (For a description of the muscles of the nose in 
man, see Anatomy, vol. i, p. 837.) 

The interior of the nose is divided physiologically into two 
portions, — (1) the upper {regio olfacioria), which embraces 
the upper part of the septum, the upper turbinated bone, 
and a portion of the middle turbinated bone ; and (2) the 
lower portion of the cavity {regio respiratoria). The 
olfactory region proper has a thicker mucous membrane 
than the respiratory; it is covered by a single layer of 
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longitudinal section through the oifkrtory membrane of guinea-pig. x abont 400. 
1, Olfactory epithelium on free surface ; 2, plexus of olfactory nerve-fibres ; 

glands containing epithelial cdls. From kleiii'M Atla* qf 

epithelial cells, often branched at their lower ends and 
containing a yellow or brownish red pigment ; and it con- 
tains peculiar tubular glands named ** Bowman’s glands.” 


The te^ixatory portion contains ordinaiy serous glands . 
In the olfectory region also are the terminal organs of smell. 
These are long narrow cells passing to the surface between 
the columnar epithelium covering the surface. (See Ana- 
TOUT, vol. i. p. 885, fig. 76.) The body of the cell is 
8pin<Ue-shaped and it sends up to the surface a delicate 
rod-like filament, whilst the deeper part is continuous with 
varicose nerve-filaments, the ends of the olfactory nerve. 
In the frog the free end terminates in fine hairs. 

Physical Causes of SmelL — Electrical or thermal stimuli 
do not usually give rise to olfactory sensations. Althaus 
states that electrical stimulation caused a sensation of the 
smell of phosphorus. To excite smell it is usually sup- 
posed that substances must be present in the atmosphere 
in a state of fine subdivision, or existing as vapours or 
gases. The fineness of the particles is remarkable, because 
if the air conveying an odour bo filtered through a tube 
packed with cotton wool and inserted into the nose a smell 
is still discernible. This proceeding completely removes 
from the air organisms less than the 
in diameter which are the causes of putrefaction and 
fermentation. A grain or two of musk will scent an apart- 
ment for years and at the end of the time no appreciable 
loss of weight can be detected. Substances exciting smell 
are no doubt usually gases or vapours. Only a few ten- 
tative efforts have been made to connect the sense with the 
chemical constitution of the substance. One of the most 
important of these is in an Essay on Smelly by Dr. William 
Ramsay of University College, Bristol. The following 
gases have no smell : — hydrogen, oxygen, nitrogen, water 
gas, marsh gas, olefiant gas, carbon monoxide, hydro- 
chloric acid, formic acid vapour, nitrous oxide, and ammonia. 
(It is necessary, of course, to distinguish between the sensa- 
tion of smell and the irritant action of such a gas as 
ammonia.) The gases exciting smell are chlorine, bromine, 
iodine, the compounds of the first two with oxygen and 
water, nitric peroxide, vapours of phosphorus and sulphur, 
arsenic, antimony, sulphurous acid, carbonic acid, almost 
all the volatile compounds of carbon except those already 
mentioned, some compounds of selenium and tellurium, 
the compounds of chlorine, bromine, and iodine with the 
above-named elements, and some metals. Chlorine, 
bromine, iodine, sulphur, selenium, and tellurium, which 
are volatile and pve off vapour at ordinary temperatures, 
have each a characteristic smell. Ramsay points out that 
os a general rule substances having a low molecular weight 
have either no smell or simply cause irritation of the nostrils. 
He also shows tliat in the carbon compounds increase of 
specific gravity as a gas is associated to a certain point with 
a sensation of smell. Take the marsh gas or metliane 
series commonly called the paraffins. The first two have no 
smell ; ethane (fifteen times as heavy as hydrogen) has a 
faint smell ; and it is not till butane (thirty times heavier 
than hydrogen) that a distinct sensation of smell is noticed. 
Again, a similar relation exists among the alcohols. Methyl 
alcohol has no smell. Ethyl, or ordinary alcohol free from 
ethers and water, has a faint smell ; “and the odour rapidly 
becomes more marked as we rise in the series, till the limit 
of volatility is reached, and we arrive at solids with such a 
low vapour tension that they give off no appreciable amount 
of vapour at tlio ordinary temperature.” A(;ids gain in 
odour with increase in density in the form of gas. Thus 
formic acid is devoid of smell ; acetic acid lias a characteristic 
smell ; and the higher acids of the series— propionic, butyric, 
valerianic — increase in odour. It would a[>pcar also that 
“ the character of a smell is a pr()j)erty of the clement or 
group which enters into the body producing the smell, 
and tends to make it generic.” Many compounds of 
chlorine, hydrogen, com])ounds of sulphur, selenium, and 
teUiirium, the paraffins, the alcohols, the acids, the nitrites^ 
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the amines, the p^^idine series, the benzene gronp) have 
each a characteristic odour. Ramsay has advanc^ the 
theory that the sense of smell ‘4s excited by vibrations of 
a lower period than those which give rise to the sense of 
Hght or heat,’' and he points out a series of important facts 
in support of this view. He states that to produce the sen- 
sation of smell a substance must have a molecular weight 
at least fifteen times that of hydrogen. For instance, the 
specific gravity of marsh gas is eight (no smell), of ethane fif- 
teen (faint smell), of propane twenty-two (distinct smell). 
Again, prussic acid has a specific gravity of fifteen, and many 
persons fail to detect its odour. Further, Ramsay sup- 
poses that smell may be excited by vibrations, and suggests 
that the period of vibration of the lighter molecules is too 
rapid to affect the sense ; at last a number of vibrations is 
reached capable of exciting the sense organ; and beyond an 
upper limit the sense is again lost. Graham pointed out 
that odorous substances are in general readily oxidized.^ 
Tyndall showed that many odorous vapours have a con- 
siderable power of absorbing heat. Taking the absorptive 
capacity of the air as unity, the following absorptions were 
olMerv^ in the respective cases : — 


N«me of Perfuiup. 

Absorption 
per 100. 

Name of Peribme. 

Absorption 
per 100. 

FAtcbotili 

80 

Lavender 

00 

Ssndftl'Wood 

82 

Lemon 

66 



88 

Portugal 

07 

Oil of cloves 

88*5 

Thyme 

08 

Otto of roses 

86‘5 

Rosemary 

74 

Bergamot 

44 

Oil of laurel 

80 

Beroli 

47 

Cassia 

109 





In coin])arison with the air introduced in the ex|)eri- 
inents the weight of the odours must be almost infinitely 
small. “ Still we find that the least energetic in the list 
produces thirty times the effect of the air, whilst the most 
energetic produces 109 times the same effect.”^ 

Venturi, B. Frdvost, and Li^geois have studied the well- 
known movements of odoriferous particles, such as cam- 
phor, succinic acid, d?c., when placed on the surface of 
water, and they have suggested that all odoriferous sub- 
stances in a state of fine subdivision may move in a similar 
way on the moist surface of the olfactory membrane, and 
thus mechanically irritate the nerve-endings. This ex- 
planation is too coarse ; but it is well known that the 
odours of flowers are most distinctly perceived in the 
morning, or after a shower, when the atmosphere contains 
a considerable amount of aqueous vapour. It would 
appear also that the odours of animal effluvia are of a 
higher specific gravity than the air, and do not readily 
diffuse, — a fact which may account for the pointer and 
bloodhound keeping their noses to the ground. Such 
smells are very persistent and are apparently difficult to 
remove from any surface to which they ^ve l)ecome 
attached. The smell of a corpse may haunt a living 
person for days, notwithstanding copious ablutions and 
change of clothes.^ 

Special Fhymlogy of Smell . — ^It is necessary that the 
air containing the odour be driven forcibly against the 
membrane. Thus the nostrils may be filled with eau de 
Cologne, or with air impregnated with sulphuretted hydro- 
gen, and still no odour is experienced if the person does 
not breathe. When a sniff is made the air within the 
nasal passages is rarefied, and, as the air rushes in to equili- 
brate the pressure, it is forcibly propelled against the 
olfactory surface. The olfactoiy surface must be moist ; 
if it is dry, or is covered with too thick a layer of mu- 
cus (as in catarrh), the sense is much weakened or lost. 

* Bain, Senses and Intdleet, 8d ed., p. 16S^ 

* Tyndall, OmiribuHons to Mdeeular Physios in Domain qfltadiani 
Deaif Pi 99. 

’ Li^gaois, Arehiv de PhyskL, 1866. 


The first moment of eontaot is tlbejaMt aonte sSU seM. 
quickly becennes blunted.' The first scent of a flower/is 
the strongest and sw^test; and after a few minutes’ ex* 
posure the intensity of even a foetid odour may not be 
perceived. This fact may be accounted for on the sup- 
position that the olfactory membrane becomes quickly 
coated with a thin layer of matter, and that the most 
intense effect is produced when the odoriferous substances 
are applied to a clean surface. The intensity of smell 
depend on (1) the area of olfactory surface affected, and 
(2) the degree of concentration of the odoriferous matter. 
It is said that musk to the amount of the two-millionth of 
a milligramme, and one part of sulphuretted hydrogen in 
1,000,000 parts of air, may be perceived. If the two 
nostrils are filled with different odorous substances, there 
is no mixture of the odours, but we smell sometimes the 
one and sometimes the other (Valentin). Morphia, mixed 
with sugar and taken as snuff, paralyses the olfactory ap- 
paratus, while strychnine makes it more sensitive (Lichten- 
fels and Frohlich). 

The delicacy of the sense is much greater in many of 
the lower animals than in man, and it is highly probable 
that the dog or cat obtain information by means of this 
sense which a human being cannot get. Odours may exmte 
in the minds of many animals vivid impressions, and they 
have probably a memory of smells which the human being 
does not possess. Even in man the sense may be greatly im- 
proved by exercising it. A boy, James Mitchell, was born 
blind, deaf, and dumb, and chiefly depended on smell for 
keeping up a connexion with the outer world. He readily 
observed the presence of a stranger in the room and he 
formed^is opinions of persons apparently from their char- 
acteristic smells. In some rare cases, the sense of smell 
is congenitally absent in human beings, and it may be 
much injured by the practice of snuffing or by diseases of 
the nose affecting the olfactory membrane. Subjective im- 
pressions of smells, like spectral illusions or sounds in the 
cars, are occasionally, but rarely observed in the insane. 
Finely, it may be observed that the sense of odour gives 
information as to the characters of food and drink and as 
to the purity of the air. In the lower animals, also, the 
sense is associated with the sexual functions. 

See art. Olfaction " by Fran 9 oi 8 Franck, in IHUionnaire Swy* 
elopidique dee Seiesuses MidkaUSy 2d series, wliere a full historical 
bibliography is given; Hermann's Jtandhwih der Physiologie: 
d, Sinnesorgam: ZwoHet Theily Oerwhsinwiy by Prof. V. Vintschgau, 
p. 226 ; Owen’s Comp. ATuUomy and Physiol, of Vertebrates ; ^in, 
op. cit., p. 147 ; Grant Allen’s Physiological Msihetiesy p. 77 ; 
llainsay, Naiurty vol. xzvi. p. 187 ; and for James Mitchell’s case, 
see Dugald Stewart's JVorks, vol. iv. p. 800. (J. G. M.) 

SMELT. See Salmonida:, vol. xxi. p. 221. 

SMETHWICK, an urban sanitary district of Stafford- 
shire, England, on the borders of Worcestershire and War- 
wickshire, is situated on the Birmingham, Dudley, and. 
Wolverhampton Canal, and on branches of the London 
and North-Western and the Great Western Railway lines, 
B miles west from Birmingham, of which the town of 
Smethwick is a suburb. It possesses a public hall and a 
free library and reading-room. Within the limits of the 
district is the Soho foundry originated by James Watt; 
and since its origin numerous other industries have been 
concentrated in the suburb, the more important being the 
manufacture of glass, chemicals, hydra^ic jacks, patent 
nuts and bolts, and patent tubes. Many of the works are 
of great extent. The population of the urban sanitary 
district in 1871 was 17,158, and in 1881 (area, 1882 acres) 
it had increased to 25,084. 

SMIRKE, Robbbt (1752-1845), subject painter, was 
bom at Wigton near Carlisle in 1752. In his thirteenth 
year he was apprenticed in London with an heraldic painter, 
and at the age of twenty he began to study in the schools 
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In 1786 e end « Sabrim^ ndiicb wm followed by 

many works, usually stnall in size, illustrative of the Engli^ 
poets, especially Thomson. In 1791 Smirke was elected 
an associate of the Royal Academy, and two years later a 
full member. In 1814 he was nominated keeper to the 
Academy, but the king refused to sanction the appoint- 
ment on account of the artist’s pronounced revolutionary 
opinions. He was engaged upon the Shakesi>eare gallery, 
rfor which he painted ELatharina and Petruchio, Prince 
Henry and Falstaff, and other subjects. He also executed 
many clever and popular book -illustrations. His works, 
which are frequently of a humorous character, are pleasing 
and graceful, accomplished in draftsmanship and handled 
with considerable spirit. He died in Loudon on the 5th 
of January 1845. 

SMITH, Adam (1723-1790), the greatest of political 
■economists, w^as the only child of Adam Smith, comptroller 
•of the customs at Kirkcaldy in Fifeshire, Scotland, and of 
Margaret Douglas, daughter of Mr Douglas of Strathendry, 
near Leslie. Ho was born at Kirkcaldy on 5th June 
1723, some months after the death of his father. Of a 
weak constitution, he required and received during his 
•early years the most tender care of an affectionate mother, 
which he repaid in after life by every attention which 
filial gratitude could dictate. When he was three years 
•old he was taken on a visit to his uncle at Strathendry, and 
wh(m playing alone at the door of the house was carried 
off by a party of “ tinkers.” Fortunately he W’as at once 
missed, and the vagrants pursued and overtaken in Leslie 
wood. He received his early education in the school of 
Kirkcaldy under David Miller, amongst whose pupils were 
many who were afterwards distinguished men. Smith 
showed as a boy great fondness for books and remarkable 
powers of memory ; and his friendly and generous disposi- 
tion made him popular amongst his schoolfellows. He 
was sent in 1737 to the university of Glasgow, where 
he attended the lectures of Dr Hutcheson; and in 1740 
he went to Baliol College, Oxford, as exhibitioner on SnelPs 
foundation, with a view to his taking orders in the English 
‘Church. He remained at that university for seven years. 
At Glasgow his favourite studies had been mathematics 
and natural philosophy ; but at Oxford ho appears to have 
devoted himself almost entirely to moral and political 
science and to the cultivation of the ancient and modern 
languages. He also laboured to improve his English style 
by the practice of translation, particularly from the French. 
Ho was not impressed with a favourable ojiiriion of the 
system of education then pursued at Oxford. After his 
return to Kirkcaldy he resided tliere two years with his 
•mother, continuing his studies ; he had relinquished the 
idea of entering the ecclesiastical profession, but had not 
yet adopted any other plan for his future life. In 1748 
he removed to Edinburgh, and there, under the pationage 
of Lord Karnes, gave lectures on rhetoric and belles-lettres. 
About this time commenced his acquaintance with David 
Hume, which afterwards ripened into an intimate fricud- 
fihip, founded on mutual esteem ; his relations with that 
great thinker must have powerfully influenced the forma- 
tion of his opinions. In 1751 he was elected professor of 
logic at Glasgow, and in the following year was transferred 
to the chair of moral philosophy in the same university, 
which had become vacant by the death of Thomas Craigie, 
the successor of Hutcheson. This position he occupied for 
nearly twelve years, which he long afterwards declared to 
have been “ by far the most useful, and therefore by far 
the happiest and most honourable period of his life.” He 
was highly esteemed by his colleagues, of whom, on hij» 
«id(}, ho speaks as “ very excellent men.” His course of 
lecture.**, a.^ Professor Millar informs us, was divided into 
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meut of that branch of morality which relates to justice, a 
subject which he handled historically after the manner of 
Montesquieu, “ endeavouring to trace the gradual progress 
of jurisprudence, l)oth public and private, from the rudest 
to the most refined ages, and to point out the effects of 
those arts which contribute to subsistence and to the 
accumulation of property in producing corresponding 
improvements or alterations in law and government ” ; (4) 
a study of those political regulations which are founded, 
not upon the principle of justice, but that of expediency, 
and which are calculated to increase the riches, the power, 
and the prosperity of a state. Tnder this view he con- 
sidered the political institutions relating to conmicrce, to 
finances, to ecclesiastical and military establishments. Ho 
first appeared as an author by contributing two articles to . 
the Edinburgh Remm (an earlier journal than the present, 
w^hich was commenced in 175.5, but of which only two 
numbers^ were published), — one on Johnson’s Dictionary 
and the other a letter to the editors on the state of litera- 
ture in the different countries of Europe. In 1759 ap-. 
pearod his Theory of Mm*al Sentiments, embodying the 
second portion of his university course, to which was 
added in the 2d edition an appendix with the title, “ Con- 
siderations concerning the first Formation of Languages,” 
After the publication of this work his ethical doctrines 
occupied less space in his lectures, and a larger devcloij- 
ment was given to the subjects of jurisprudence and 
political economy. Stewart gives us to understand that 
; he had already, as early as 1752, adopted the liberal views 
of commercial policy which he afterwards preached with 
so much effect ; and this wc should have been inclined to 
believe independently from the fact that su(*h views were 
1 propounded in that year in the Political Discourses of his 
friend Hume. His residence at Glasgow brought him into 
personal relations with many intelligent men from whose 
practical exj)erience he could derive information on mer- 
cantile questions ; and, on the other hand, we are told, 
his reasonings convinced several eminent merchants of that 
city of the soundiiv^ss of the principles of free trade, which 
were at variance with their previous opinions. 

In 1762 the senatus acacbunicus of Glasgow conferred 
on him the honorary degree of doctor of laws. In 1763 
I he was invited to take charge of the young duke of Buc- 
I clench on his travels. Ho accepted the proposal, and 
resigned his professorship. Ho went abroad with his 
jmpil ill March 1764; they remained only a few days at 
Paris and then settled at Toulouse, then the seat of a 
parliament, where they spent eighteen months in the best 
society of the place, afterwards making a tour in the south 
of France and passing two months at Genewa. Beturuing 
to Paris about Christmas of 1765, tli(;y remained there till 
the October of the following year. The j^eritKl was one of 
intellectual and social ferment, and Smith was brought 
into relation with the mo.st eminent ])ersons of the time. 
He lived in tlie society of Quesnay, Turgot, D’Aleiiihert, 
Morellet, Helv<itius, Marmontel, and tlie duke <lo Ja Boehe- 
foucault. It was the regard lie entertained for tlie young 
nobleman^ lost named that dictan-d tJie omi^.^ion in the 
later editions of his Moral Senttmenfs of the name of the 
celebrated ancestor of the duko, wliom lie had as^jociated 
with Mandeville as author of oik! of the “Jieeiitious sy.s- 

^ These two mint hers wcie repniitv*(I in 181 S. Sniitli s letter to tlte 
editors is specially iiitcresling for its a<'i ount of the Km y* and 

its criticism of Roussean’s ]iieinn*s of .savaire 

* Tlie dnke undertook a translation <>t the Thcori/ oj Moral ticnti- 
mentSy hnt the Abbe Blavet’.s veision .'ipjieaml (1774) tietmi* his was 
completed and lie then relincpiished the ilesiy:u. An earlier >rcucu 
translation had been published ( 17 d 4 ) nmler the title M flashy ftiquc, de 
r^me ; and there i.s a lat^r one — the best— by the marquis de Con- 
dorcet (1798, 2d ed. 1830). 
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reviewed in the seventh pert of i3)4t vn>rk* Bniith 
was without doubt much influenced b; his contact with 
the members of the physiocratic school, especially with its 
chief, though Dupont de Nemours probably goes too far 
in speaking of Smith and himself as having been “con- 
disciples chez M. C^uesnay.” Smith afterwards described 
Qucsnay as a man “of the greatest modesty and sim- 
plicity,” and declared his system of political eci>nomy to 
be, “ with all its imperfections, the nearest api)roximatioii 
io truth that had yet been published on tiui jjrincipics of 
that science.” In October 1766 tutor and puf»il raturhed 
home, and they ever afterwards retained strong feelings of 
mutual esteem. For the next ten years SmitJi lived with 
his mother at Kirkcaldy, only paying oc(‘asional visits to 
Edinburgh and London ; he was engage<l in close study 
during most of this time, but unbent his mind in familiar 
intercourse with a few friends. lie dcs<*rihes himself to 
Hume during this period as Uiing extremely happy, com- 
fortable, and contenteil. Ho was now occupied on his 
Iwiviry into the Nature and Chnisen of the Wealth of 
Nations, wdiich there is some reason for believing he liad 
begun at ToiiJoiiae. That great work appeared in 1776.* 
After its publication, and only a few months before his 
own death, Hume wnite to cc^ugratiilate his friend-*- 
^^Euge! belief dear Mr Smith, I am much pleased wdth 
your performance, and the perusal of it lias taken me from 
a state of great anxiety. It was a work of so imich ex- 
pectation by yoursiilf, h}' your friends, and by' the public, 
that I trembled for its apjiearance; but am now much 
relieved. Not but that the reading of it requires so mucli 
attention, and the public is disposed to give so little, that 
I shall still doubt for some time of its being at first very 
popular. But it has depth, and solidity, and acuteness, 
and is so much illustrated by curious facts that it must 
at last take the public attention.'* Smith attended Hume 
affectionately during a part of his last illness, and soon 
after the death of tlie philo 80 ])her there was published, 
along with his autobiography, a letter from Smith to 
Strahan, in which he gave an account of the closing 
scenes of his friend s life and expressed warm admiration 
for his character. This letter excited wnne rancour among 
the theologians, and Dr (Icorgc Horne, afterwards bishop 
of Norwich, ]mhlLshcd in 1777, by way of comment on it, 
A Letter to Aduni Smith on the Life, Death, and Philosophy 
of his Friaul Damd Hume, by one of the neople railed 
tlhruiians. But Smith took no notice oi tliis effusion.- 
He was also attacked by Archbishop Magee for the 
omission in subseiiuont editions of a passage of the Moral 
SeTUiments which tliat prelate had cited witli high com- 
mendation 08 among the ahlcat illustrations of the doctrine 
of the atonement. Smith had omitted the paragraph in 
question on the ground that it was unnecessary and luis- 


* Mr J. E, T. Itogors publislml m tho Amdemj/f 28th February 
1885, a letter of Smith to William riilteiiej, written in 1772, fioia 
whlcii he thinks it probable that tlu* Av«>rk lay “uurevised ami un- 
altered ** in the author’s desk for four years. A siimlar conclusion 
seems to follow from a letter of Hume lu liiirtou's Lijc, ii. p, 401. 

* A story was told by Sir Walter Scott, and is abso related in the 
Edinbmqh Revienu of an “unfortunate rencontre,” iimiug out of the 
publication of tho same letter, Wtwecii Smith :imi Dr Johiihon, during 
the visit of ^lo latter to Glasgow. Tlie siuno stoiy is given in a note 
in WillierfoTOp’s CorrespomifVfice^ the scene being somewbat vaguely 
*aid in “Scotland.” But it is impossible that it should be true ; for 
dohnson made his tour in 1778, whilst Hium*’.s death did not take 
nlace till 1770. Smith seems not to have met tlohiison in Scotland at 
all. It appears, however, from Bt^swell’s Dfe, under date oi 29tli 
April 1778, that Johnson had on one occasion quarrelled with Smith 
ami treated him rudely at Strahan's house, apparently in l^mdou ; 
but, as Itobertson met Johnson “for the first time” immediately alter 
that incident, and as we know that Kohertson met him in Scotland, it 
follows that the “ unlucky altercation ” at Strahan’s must have occurred 
before the Scotch tour, and oould liave bad nothing to do with the 
latter on tune’s death 
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eaqed by deeper maoos. * 

The greater part of the two yeaars which followed the 
publication of the Wealths of Nations Smith epent in Lon- 
dem, enjoying the society of the most eminent persons of 
the day, amongst whom were Gibbon, Burke, lleynolds, 
and Boauclerk. In 1 778 he was appointed, through the in- 
fluence of the duke of Buccleuch, one of the commissioners 
of customs in Scotland, and in consequence 'of this fixed 
his residence at Edinburgh. His mother, now in extreme 
old age, lived with him, as did also his cousin, Miss Jane 
Douglas, who assisted him in the care of his aged parent, 
and sni)erintended his household. Much of his now ample 
income is believed to have been spent in secret charities, 
and he kept a simple, though hospitable, table, at which, 
“without the formality of an invitation, he was always 
happy to receive his friends.” “His Sunday suppers,*’ 
says McCulloch, “w'ere long celebrated at Edinburgh.*’ 
One of his favourite places of resort in these years was a 
club of wduch Dr Hutton, Dr Black, Dr Adam Ferguson, 
(lohn Clerk the naval tactician, llobert Adam the archi- 
tect, as well as Smith himself, were original members, and 
to which Dugald Stewart, Professor l%yfair, and otlier 
eminent men wore afterwards admitted. Another source of 
enjoyment was the small but excellent library he jwssessed ; 
it is still preserved in his family ; Professor Nicholson has 
had access to it, and was struck by tho varied nature of 
tho collection, and especially by the large number of books 
of travel and poetry which it contained, in 1787 he w^as 
elected lord rector of tho university of Glasgow, an 
honour which he received with “heartfelt joy.” If we can 
believe a nolo in Wilberforce’s Correspondence, ho visited 
London in the spring of tho same year, and was introduced 
by Dundas® to Pitt, Wilberforce, and others. From the 
death of liis mother in 1784, and that of Miss Douglas in 
1788, his lioalth and strength gradually declined, and after 
a tedious and painful illness he died oii 17th July 1790. 

Bofei'e his cloceasd Smith directi^d tliat all his manuscripts except 
a few selected essays should be destroycil, and they wofeacconliiigiy 
committed to the flames. Of the piofes presereeil by his desire tlio 
most valuable is his tract on tho bihtory of astronomy, winch he 
himself doseribed as a fragment of a great work ” ; it was douht- 
loBS a portion of tho “ eoiineoted history of tlu* liberal Hcieuccs and 
elegant arts” which, we arc told, he had projoi-ted in early life. 
Among tho impiu's destroyed were probably, as Stewart suggests, 
the lectures on natural religion and juiisprudenee w'hich formed 
part of his course at Glasgow, and also tho lectures on rhetoric 
w'hich he delivered at Edinburgh in 1748. To tho latter Blair 
soems to wfer w hen, in his work on Jthrlorie ami £dles-Lel(res 
(1788), ho acknowledges liis obligations to a mainisciipt treatise 
on rhetoric by Smith, part of which its author had shown to him 
many years heforo, and which ho hoped Smith would give to tho 
public. It was probably the lectures oii jurlspi udenee which Smith 
Iiad in view' when, some time before bis death expressing regret 
that ho “had done so little,” ho added, “I meant to have done 
more, and there are materials in my pajiers of which 1 eould have 
made a great dual.” He had ju'onnsed at tho end of his Theory of 
Moral Heitf intents a treatise on the general principles of jurisjiru* 
deuce from the hi.storieal point of view, which would doubtless have 
been a development of his university l(?ctures on that sulijoct. 

In j>or.son Smith W'as of about the middle size, well made and 
stout, though not cori»ulent. His features are said to he well 
represented in the medallion hy Tasaie engraved in M‘Culloeli’s 
edition of tho Wealth of Naliwis, His discoursi's as professor were 
almost ontirtdy extenifioraiy, and, as he w'as alw'ays interested in 
hi.s subjeet, ho never tailed to inUuvst Ids hearons. Ho was somo- 
tiines, Millar tells us, emhnrrassed and spoke with hesitation at the 
oiitHot ; but “ as he advanced the matter seemed to crowd upon him, 
his manner became warm and animated, and his expression easy ami 
fluent.” In society, except amongst iutiinato friends, he spoke but 
stdtloin, and w'as rather di&poscd to enjoy in silence Dio gaiety of 
Diose around him. He often .secmeil altogether occupied with his 
own thoughts, or mi^ht even have been supiiosed, from liis looks 
and ge.sture8, to ho ‘ * in the fervour of composition.” “ Ho was the 
most absent man in comi>any,” says Alexander Carlyle, “ that I 

^ An interesting letter of Smith to Buudos (1st November 1779) on 
free trade for Ireland is printed in the Mng^ Mist* Rswew, No. 2* 
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, mid^ of cbmutoifM?* Whctjo called on to give hia o^ion of 
•:^e matter under aieouseion Ke was apt tb do so too itiaon in the 
ioanuer of it lecture. £a^ and do^ring as is the style of his books, 
yet to the end he wrotot slowly and with difficulty ; lie did not 
usually himself take pen in hand, but dictated to an amanuensis, 
whilst ho walkeil up and down his upartinunt. In character ho 
was sincere and earnest, in manner apiiartmtiy cold, but capable of 
strong feelings, whether of personal affection or of niornl indigna- 
tion. His frequent acts of beneficence wasro marked by delicacy 
no less than by liberality. He was a model of filial love and duty, 
and took to the last the warmest interest in all that concerned the 
welfare of his friends. 

As a moral philosopher Smith cannot be said to have won much 
acct^ptauce for his fuiidaincntal doctrine. This doctnne is that all 
our moral seutiineumrise from sympathy, that is, from the principle 
of our nature “which leads us to enter into the situations of other 
men and to partake with them in the |msslons which those situations 
iiavo a tendency to excite.” Our direct sj^mpathy with the agent 
in the circumstances in which he is placed gives rise, according to 
this view', to our notion of the propriety of his action, wliilst our 
injlirect sympathy with those whom his actions have honefitod or 
injured gives lise to our notions of merit and demerit in the agent 
himself It seems justly alleged against this system by Di* Thomas 
Brown that “ the moral scTitiments, the origin of wdiich it ascribes 
to our secondary feel in^ of mere sy mpalhy, are assumed as previously 
-existing in the origiiuil emotions with wdiich the secondary feelings 
are said to be in unison.” A second objection urged, ]icrhaps wdtU 
less ju.stice, against the theory is that it fails to account for the 
authoritative character which is felt to bo inherent in our sense 
of right and wnong — for what Butler calls the ** supremacy of 
consicieiice.” But those who most strongly dissent from Smith’s 
general doctrine are warm in their admiration of the eloquence of 
his style — sometimes, however, faulty on the side of redundancy — 
and the felicity of his illustrations. In all its minor details, says 
Urown, **tlie work may be considered as presenting a model of 
philosojdnc bt^auty,” and it is universally admitted that the author 
has thrown much light on many delicate and subtle pbcnoiiiona 
of our moral nature. The ininut t* observation and the rare iiigonuil y 
which lie shows in dealing with the liner traits of character and the 
less obvious indications of feeling remind us of the similar f|ualiUes 
exhibited in a different field in the Wcalik of Nations. 

It is ou the latter work that Smith’s fame mainly rests. Under 
Por.iTiCAL Economy (vol. xi.v, pp 3C5-370) will be Vouud a detailed 
analysis of the ccouoinic scheme conlained in it, and an examina- 
tion of its spirit and tendency as a contribution to the philosophy 
of society. Wo have there sufficiently exposed the exaggoration 
which represents Sruith as the creator of iwlitical economy. But 
the IVmlth of Nations is, without doubt, tno greatest existing book 
on that department of knowledge, the only attempt to re])lace and 
so nntiquate it — that of John Stuart Mill — liaving, notwithstand- 
ing its partial uselulness, on the whole decidedly failed. Bucklf*, 
however, goes too fjir when he ])ronounces it “the most imporbint 
book ever 'written,” just as lie similarly exceeds due measure when 
he makes its author superior as a ])hilosophor to Uunio. M ackintosh 
more justly said of it that it stands on a level with the treatise 
JJe Jure Bdliet the Esmyon the Human Understanding y and 
the Spirit of Lawsy in the respeett that these four works arc severally 
the most conspicuous landmarks in the progress of tlic scioiices willi 
which they deal. And, when lie added that the Wealth of Nations 
was “ perhaps ilio only book wliich jiroduced an iiniricdiate, general, 
ami irrevocable change in some of the most important parts of the 
legislation of all civilized states,” he scareidy spoke too strongly if 
wo understand him us referring to its inlluciice as an agent of 
demolition. It certainly ojierated jiowerfully thi ough the harmony 
of its critical side -with the tendeiudcs of the lialf-century which 
followed its publication to the assertion of personal free<iom and 
“ natural rights.” It discredited the economic ])olit*y of the nasi, 
aud promoted the overthrow of institutions which had come down 
from earlier times, but were uiisuited to ino«lerii society. As a 
theoretic treatment of social economy, and therefore as a guide to 
social reconstruction and pra<!tice in the future, it is provisional, 
not definitive. But here too it ha« rendered eminent service ; it 
has established many truths and dissipated many obstinate pro- 
judi(*es ; it has raised the view's of all thinking men on national 
W'ealth to a hifjher level ; and, when the study of its subject comes 
to bo systomatized on the basis of a gt^neml social philosoph}'” more 
complete and durable tluin Smith’s, no contributions to that final 
constniction will bo found so valuable as his. 

Buckle has tho idea that the two principal works of Smith, the 
Theory of Moral Seniiments and tho Wealth of Naiionsyoxi? mutually 
compll^eniaiy parts of one groat scheme, in which human nature 
is intended to be dealt with as a whole, — the former exhibiting the 
operation of the benevolent feeling, the latter of wliat, by a singular 
nomenclature, inadmissible since Butlsr wrote, he calls ” the possifn 
of selfishness. ” In each division the motor contemplated is regarded 
as acting singly, without any interference of the opposite principle. 
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Thu «SP«m tp to m wtffleUl and mUlmding notion. NeitjtwW 
the plan of Smllm's university course nor in the well-known p^Mw w^ 
at the end. of his Moral S&ntime^Us is there any indication of dm 
having conceived sneh a bipartite scheme. The object of tho 
Wealth gf Naiions is surely in no sense psychological, as is that of 
the Moral SentimeiUs. The purpose of the work is to exhibit social 
phenomena, not to demonstrate their sourfc in the nieiital consti- 
tution of the individuul. And Buckle w^ems to have fallen into 
the eiTor of confounding “ hym]>athy ’ with benevolence, or at least 
of regarding tbeir spberos as eoc^vteiisive. It is only in his ethical 
treatise that Smith carries back the pui*siiit of wealth to its ulti- 
mate motive ; and, when be di)es so, instead of traeing it to a selfish 
pviimiplo, which is to be placed in contrast with 8ym)>atby, be ex- 
pressly declares it to have its origin in “a legard to the sentimfsnts 
of mankind ; in other woi'ds, he makes it a eouseciuciico of tlio 
desire of sympathy. 

In i-eltttion to Smith ’.s iiersonality, wliich is at present our princi- 
pal obje.ct, it may be observed tliat liis moral features arc exhibited 
in un interesting way in his great woik. The most market! charac- 
teristics thus roflccled arc his strong sympathy witli the working 
classes, his contempt for vulgar politics, ami his* ball e<l of the spirit 
of nionoi>oly, — the last inanifesting itsell especially lu his siisphlon 
of tlie public conduct of merchants and mnniitaciuicis The first 
of these sentiments breaks out in snvcial places, as lu the discussion 
of the laws of settlement Jiud in tho nunaiks on combinations, and 
notably in tho ofteu-qiiotod jiassage where be says; “It is but 
equity that those wlioTced, clothe, nml lodge the wiiole body of tho 
people should have such a share of the protluec of then* own labour 
as to bo tbeiiisclves lohirably well fed, clothed, ami lodged.” Ho 
has no respect for that “insidious and crafty animal, viilgsily called 
a statesman or politician,” ami eomplain.s that tlie “sneaking 
arts of underling ti-adesmen ” are ore(‘Uul into political maxims for 
tho conduct of a groat enipm*. “All for ourselves and nothing 
for other peojde seems in every age of the world to have been the 
vile maxim of tho masters of mankind.” The project of shutting 
out every other nation from a share in the beuclits of our colonial 
trade he brands as an “invnlious and malignant " one. He never 
tires of condemning the “mean rapacity,” the “monopolizing 
spirit,” the “itnpcitincnt jealousy,” the “ inten*sted sophistry” of 
the capitalist class. “Our merchants and iiuitiufacturer.s,” ho 
says— and the remark is not yet out of date— “complain much of 
the effect of high w'agcs in raising the price, and thereby Icssoniug 
the sole, of their gomis both at lionio and abroad; they say nothing 
concerning the bad effects of high jnolits ; they ur« silent with 
respect to the ]Kinjiciou8 effects of their own gains ; they complain 
only of those of other people.” “Their interest is never exactly 
the same w ith that of the public ; they have gcmu-ally an interest to 
deceive and even to oppress the pul>lic ; ami they accordingly have 
upon many otcjisjons both deceived and ojipressed H.” Thw chuss 
he regarded, in fact, as corrupting by its scUishness tho policy of 
the Kui'opcati nations and in particular of England, and as con* 
stitutiiig tho stiengtli of the opposition, which lie feared would bo 
insuperable, to a system of eomincrcial fretMloni. Tho general iin- 

{ U'ession of its aiiibor wdiich tho book leaves behind it is tliat of a 
arge, healthy, ami generous nature, earnest in insist ing on fair 
play for all and prompt to denouiu'o with contemptuous vehciiienco 
anything w'ldch wore the appearance of injustice. 

Our vniicIpHl authority for the biot^iHpJiv ol Sniilh {h 'Pugnld Hlewart’a 
Aecmint of kia Life ami W'ntimjay originally ii'iiii (iT'.iy) belbie tbe no>ul hociety 
ol ICdiiilairgli, nnrl iirt-orwarfls prellxeU toSinitb‘s llmifia onfhiloaopkfinl Svhjrcta, 
as edited by TUaek and Hut ton. Additional pui lipulaisnre given in Jlrniigliaiii'ii 
Men of Ijettern and Scieiuiey Hurtf)n'.s LiJr of Uuvity an<l Alexander Carlyle's 
AtUohingraithy ; and sonic chainelcuHtic anecdotes of lilm ^'lil 1 h* found in 
Memoiia oj Ute Life and ]l't>rhs of Sir John Sinclair F<»r coninicntB oil 

Ids Theorif of Moral Srnllimnhy sen, lieHldes Stewart, as cited aboie, JJr T. 
Tliown’s rhiloHophy of the Unman Mind, lects. SO and SI ; Sir J. MflckintoKli's 
JhsHertation on the Prog rcM of ICthiuil PhilrmijUiy J. A. I’anciS Admn Smifh 
(18S1), in the hcricH «‘ntitlcd English /’Ai W'/ifterv ; and the nit. Kihkbiii Uio 
present Avork. On tbo Wealth of Nations, the ntudent ninvcoiiMilt ihc piefnccH 
M‘Culloch'H,Itoger«’s, and Nicholson’s edit ions oft hat \i n» k ; liog< U isfnri- 
ctil Utfmiinas{\Hi'A^)\ the art. ‘‘Hmitlj” in Coipiehn and (Juillamnm's Diction^ 
iiaiir lie VKconnmU Politique i llagehot's hcontmiir Studies , aij<l Cossa'a 
Cnifie to the Study of Political Econfmiy (VStifC. Iraiis , J880), rhnp v., wheie the 
author btts enumerated the iiiokI iinpoitant inomolrs by foreign wnteis on 
mnltb as an econoiidwt. Ct. K. I.) 

♦SMITH, Albert (181(5-1860), an irmtanco of the jour 
nali»tic ratlior than tluj truly literary ty)ie of writer, was 
one of tlie most jiopular men of bi.s tune ; a favourite 
hiimouri«t in the vein of liuniour then in vogue, but now 
already rather out of (hit(* ; a leading contributor to Punch ; 
the antlior of suece.s.*<ful books of light social satire; and, 
not least, tLe exponent of “ Mont Blanc ” in a piv-scientific 
!K)pular entertainment descriptive of that faiuoms moun- 
tain. He was born at C^liertsey, Surrey, on 24th Alay 
1816, and was educated to follow Iris father^s jirofessiou 
of a surgeon. Hating, in tlic course of his medical studies, 
been to tho Hotel Dieu, Paris, his first literary effort was 
an account of his life there, w hich appeared in the MirroTyt 
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From this time he gradually reHnquished his medical 
work for the more congenial occupation of light literature. 
He was associated with Punch from its beginning, and 
was also a regular contributor to Miscellany^ in 

whose pages his first and best book, The Adventures of 
Mr Ledbury^ first appeared. His other books were A 
Jfistory of Evening Parties^ Christopher Tadpole^ issued in 
monthly parts, PotUeton's Legacy^ and, as a scries of so- 
<jalled natural histories. The Gent^ The Ballet Girl^ Tits 
Idler upon Town^ and The Flirt, Albert Smith also wrote 
ex^travaganzas and adapted some of Charles Dickenses stories 
for the stage. He conducted too for a time a magazine 
called The Man in the Moon^ which was discontinued in 
1849. In 1851 he visited the Alps and ascended Mont 
Blanc, and the year after produced the descriptive enter- 
tainment before referred to. “(^hina,” a similar enter- 
tainment, wa« afterwards i)roduced, but less successfully. 
Smith married in 1 859 a daughter of Keeley, the comedian. 
He died at Fulham, Middlesex, on 23d May 1860, from 
an attack of apoplexy. 

SMITH, Alkxandkr (1830-1867)^ was the moat pro- 
minent representative of the so-called “spasmodic” school 
of poetry, whose peculiarities first gained for it a hasty repu- 
tation, and then, having suffered under closer critical exa- 
mination, it almost as speedily dropped out of mind again. 
Smith lias never yet perhaps had his true position assigned 
to him. His first book, A Life Drama and otJver Poems 
(1853), which made his name, was a work of real promise. 
Although deficient in dramatic grasp of subject, in restraint 
of expression, in metrical quality, and although showing 
too obviously the influence of Keats and Tennyson in certain 
exaggerations of epithet and phrase, the Ixiok yet contains 
evidence of a poetic faculty which might, under more 
fortunate conditions, have developed into genuine power. 
Alexander Smith was one of those writers who require the 
critical safeguards of the schools to chasten their somewhat 
im])ortunate energies; and for want of these academic 
restrictions he wasted his powers in discursive experiments 
of not much abiding value. Born at Kilmarnock on the 
last day of 1830, he received the usual schooling common 
at that time ; and, his parents being too poor to send him 
to college, he was placed in a linen factory to follow bis 
father’s trade of a pattern designer. His literary pro- 
clivities, however, soon showed themselves, and from time 
to time hirf early poems appeared in the Glasgow Citizen^ 
inwho.se editor, James Hodderwick, he found a sympathiz- 
ing ami a[)prociativo friend. His poems, having attracted 
the attention also of the Rev. George Gilfillan, found 
through him an opening in the London Citizen. A Life 
Drama and otJeer Poems, published in 1853, speedily ran 
through several editions, and gained Smith the appoint- 
ment of secretary to Edinburgh university in 1854. In 
the same year Sydney Dobell, whose name is now familiarly 
associated with Smith’s, came to Edinburgh, and an ac- 
quaintanceship at once s}>rang up between the two, which 
resulted in their collaboration in a book of War Sonnets, 
inspired by the Crimean War, which was published in 1 855. 
The volumes of verse issued independently by Alexander 
Smith in the ensuing years did not receive much attention; 
their autho|; tlien turned himself to prose, after publishing 
City Poems in 1857 and Edwin of Deira, a Northumbrian 
epic poem, in 1861. His first prose work was Dreamthorpe, 
1863; it W'as followed in 1865 by A Summer in Skye, 
which contains his best prose writing, and is full of a quiet 
charm and true sympathy with nature. His last work 
was an experiment in fiction, Alfred Hagan's Household 
(1866), which ran first through Good Wmds. In this the 
same faults of construction, conjoined with the same in- 
cidental grace of description, that show themselves in his 
larger poems are repeated. The strain produced by his 


Hteraxy and other work began to tell towards tne end ol 
1866, and his death followed on 5th January 1867. 

A memoir of Smilh by P. P. Alexander is prefixed to a volams 
of remains, entitled Last Leaves^ in which mil be found a fairly 
complete account of his life and writings. 

SMITH, Colvin (1795-1875), portrait painter, was born 
at Brechin, Scotland, in 1795. He studied in London in 
the schools of the Royal Academy and worked in Nolle- 
kens’s studio. He then proceeded to Italy, where he exe- 
cuted some fine copies from Titian ; and at Antwerp he 
made studies from the works of Rubens. Returning to 
Scotland in 1827, he settled in Edinburgh, occupying the 
house and studio which had formerly belonged to il^eburn. 
Soon he attained a wide practice as a portrait-painter, and 
among his sitters were Lord Jeffrey, Henry Mackenzie, 
author of The Man of Feeling, and many of the most cele- 
brated Scotsmen of the time. His portrait of Sir Walter 
Scott was so popular that he executed some twenty replicas 
of it, for seven of which he received fresh sittings. His 
works are distinguished by excellent draftsmanship, by 
directness and simplicity of treatment, and by well-marked 
individuality. He died in Edinburgh on 21st July 1875. 

SMITH, Henry John Stephen (1826-1883), mathema- 
tician, was born in Dublin on 2d November 1826 and was 
the fourth child of his parents. When Henry Smith "was 
just two years old liis father died, whereui)on his mother 
left Ireland for England. Mrs Smith taught her children 
herself, and until Henry was over eleven he was under her 
exclusive care and teaching; after that he was educated 
by private tutors till lie wxnt to Rugby in 1841. Whilst 
under the first of these tutors, in nine months he read 
all Thucydides, Sophocles, and Sallust, twelve books of 
Tacitus, the greater part of Horace, Juvenal, Persius, and 
several plays of Jilschylus and Eurqudes. He also got up 
six lK)oks of Euclid and some algebra, besides reading a 
considerable quantity of Hebrew and learning the Odes 
of Horace by heart. On the death of his elder brother in 
September 1843 Henry Smith left Rugby, and in the end 
of 1844 gained a scholarship at Balliol College, Oxford. 
)EIe won the Ireland scholarship in 1848 and obtained a 
first class in both the classical and the mathematical 
schools in 1849. He gained the senior mathematical 
scholarship in 1851. He was elected fellow of Balliol in 
18.50 and Savilian professor of geometry in 1861, and in 
1874 was appointed keeper of the university museum. 
He was elected F.R.S. in 1861, and was an LL.D. of 
Cambridge and Dublin. He served on various royal com- 
missions, and from 1877 was tlic chairman of the managing 
body of the meteorological office. He died at Oxford on 
9th February 1883. 

After taking his degree he wavered between classics and mathe- 
matics, but finally chose the latter. After publishing a few short 
papers relating to theory of numbers and to geometry, ho devoted 
himself to a thorough examination of the wTitings of Gauss, Le- 
jeune-Di rich let, Kummor, &c., on the theory of numbers. The 
main results of tliese researches, which occupied him from 1864 to 
1864, are contained in his Jieport on die Theory of Numbers, which 
appeared in the British Association volumes from 1859 to 1866. 
Inis report contains not only a complete account of all that had 
heeii done on this vast and intricate subject but also original con- 
tributions of liis own. Some of the most important results of his 
discoveries vrore communicated to the lli>yal Society in two memoirs 
upon Systems of Linear Iiuleterminate Equations and Congruences 
an<l upon the Orders and (tenera of Tenmry Quadratic Forms (P/n7. 
Trans., 1861 and 1867). He did not, however, confine himself to 
the consideration of forms involving only three indetemiinaftes, but 
succeeded in establishing the principles on which the extension to 
the general case of n indeterminates depends, and obtained the 
general formuhe, thus effecting what is prol)ably the greatest ad- 
vance made in the subject since the publication of Gauss’s Dispim^ 
Hones Arithmetieae. A brief abstract of Smith’s methods and re- 
sists appeared in the Proc. JRoif. Soe, for 1864 and 1868. In tlio 
second of these notices he gives the general fbrmnla? without de- 
monstrations. As corollaries to the general formulae he adds the 
formake relating to the representation of a number as a sum of five 
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;/, Atioi slao seven e^iuftree. Tfaia elaie of remsentotion 

eeaa^when the number; of smree exceeds eiirht. The oases of 
two, four» and six squares had been given by Jacobi and that of 
three squares by Bisenstein, who had also given without demon- 
stration some of the results for five sq^es. Fourteen years later 
the French Academy, in ignoiance of Smith's work, set the demon- 
stration and completion of Eisenstein's theorems for five squares as 
the subject of their *^Orand Prix des Sciences Mathematiquos. ** 
Smith, at the request of a member of the commission by whi(m the 
prise was proposed, undertook in 1882 to write out the demoustra- 
tion of his general theorems so far as was required to prove the re- 
sults for the special case of five squares. A mouth after his death, 
in March 18S:i, the prize of 8000 francs was awarded to him. The 
fact that a question of which Smith had given the solution in 1867, 
as a corollary from general formnlse governing the whole class of 
investigations to which it belonged, should have been sot by the 
French Academy as the subject of their great prize shows how far 
in advance of liis contemporanes his eany researches liad carried 
him. Many of the propositions contained in his dissertation are 
general ; but the demonstrations are not supplied for the case of 
seven squares. He was also the author of important papers in 
which he extended to complex quadratic forms many of Gauss’s in- 
vestigations relating to real (quadratic forms. After 1864 he devoted 
himself chiefly to elliptic functions, and numerous papers on this 
subject were published by him in the Proc. Land. Math. Soc, and 
elsewhere. At tlie time of his death lie was ongagetl upon a memoir 
on the Th^ta mid Omega Functions^ which he left nenrly complete. 
In 1868 he was awarded the Steiner prize of the Berlin Academy for 
a geometrical inenioir, q^tchiaeti jyrobUvies cuhiqmw H hiqivadra- 
tiqiu-s. He also wrote the introrluetion to the collected edition of 
Clifford's Matfu imtical Papers (1882). The three subjects to wdiich 
Smith’s writings relate are theory of nuinhers, ellijltic iuiictioiis, 
and modern geometry; imt in all that he wrote an “aritliineticar* 
moile of tliought is uppHroiit, his metliods and procef-ae.<, l>eing arith- 
metical as clistiiiguisiicd from algebraic. He had the most intense 
admiration of Gauss. He was president of the mathematical and 
physical section of the British Association at Bradford in 1878 and 
of the London Matlieuiatical Society in 1874-76. A mcjnorial edition 
of his collected mathematical works is being (1887) printed by the 
Oxford university press. 

An article in X m* Sjicetator 17th February 1888, written by Lord 
Justice Bowen, gives perhaps 1 lie best idea of Smith’s extraordinary 
personal qualities and iiitluencc,his souml judgment, perfect teinjK*f, 
gentle and Livhan wisdom, sweetness of character, delicate gaiety 
of sjiirit, and brilliant conversational power, which made him one 
of the nio.st Mccoiiinlishcd and attractive ornaments of any edu- 
cated company in which he moved. 

For further detailK relatins to Henry Hinlth, rcfcrcace Hhonld bo made to 
the h'ortnlahfhf Itfvieio lor JUay ]S83 and to the Monthly Notices” of the 
Roy. Ast. Roc., vol. xhv. 

SMITH, Jamks (1775-1839) and Horace (1779-1849), 
sons of an eminent and prosjierous London solicitor, were 
born, the former on 10th February 1775 and the latter on 
31st December 1779, bnth in London. They were joint 
authors of tlie Rejected Addresses, described by Horace as 
“one of the luckiest hits in literature.” The occasion of 
this hai»py.;Vw d^esprit was the rebuilding of Drury Lane 
theatre in 1812, after a fire in which it hud been burnt 
down. The managers had offered a prize of £50 for an 
address to be recited at the reopening in October. Six 
weeks before that date the happy thought occurred to the 
brothers Smith of feigning that the most j)opular poets 
of the time had been among the competitors and issuing a 
volume of unsuccessful addresses in parody of their various 
styles. Tliey divided tlie task between them, James taking 
Wordsworth, Southey, Coleridge, and Crabbe, while Byron, 
Moore, Scott, and Bowles were assigned to Horace,^ The 
parodists were ready with their small volume by Octolier, 
but they had some difficulty in getting a publisher, although 
the success of their clever imitations once published was 
such that seven editions w^ere called for within thFce 
months. Tlie Rejected Addresses are the most widely 
popular parodies ever published in England, and have 
taken quite a classical rank in that kind of literature. The 
brothers fairly divided the honours: the elder brother’s 
Wordsworth is evenly balanced by the youiiger’s Scott, 

^ Tlie particulars of the autliorhliip are given in the 18th eclit^n 
( 1820 ), and in the ^lemoir of his lirother hy Horace prefixed to a col- 
lection of fugitive pieces (1840). James contributed the first stanza 
to the imitation of Byron, but otherwise they worked independently. 
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and both Jiad a hand in Byron. A striking feature in tha 
parodies is the absence of malice ; none of the caricatured 
bards took offence, while the imitation is so clever thAt 
both Byron and Scott are recorded to liave said in eflfect 
that they could hardly believe they had not written the 
addresses ascribed to them. 

After this brilliant success James, the elder brother, 
determined, as he said, “ to Leave off a winner ” and follow 
Warburton’s advice to Anstey: “Young man, you have 
written a highly successful work ; never put ]>en to paper 
again.” He was tempted occasionally to transgress this 
self-denying ordinance, and made another hit in writing 
Cvuntry Cmsitut, A Trip to Paris, A Tiip to America, 
and other lively skits for Charles Mathew.s, earning from 
the comedian the praise of being “the only man who can 
write clever nonsense.” His social reputation as a wit 
stood high. He w’as rcqmted one of the best of eonversers 
in an ago when the art was studied, and it w^as remarked 
that ho held his own without falling into the great error 
of wits, — sarcasm. But for all his good-nature he did not 
wholly escape the Chary bdis of great talkers,— tlie charge 
of being something of a bore. In his old age the irreverent 
PVaser's ]»ut him in its gallery of living portraits as a gouty 
and elderly but painstaking joker. He died in London on 
2r)tli Deceml»er 1839. 

Horace Smith vvas less timorously careful of his poetical 
reputation than his elder brother, whom lie survived, and, 
after making a fortune as a stockbroker, followed in the 
wake of Scott and wrote about a score of liistorical novels, 
— Rramhlefye House, Tor Hill, Rcuhen A psley, ZiUah, The 
New Poorest, Waller Colytfm, tbc. His sketches of eccentric 
character are brilliant and amusing ; but lie was more of 
an essayist than a story-teller. He began in IK2G, when 
Scott, still retaining his hold on the ]mblic, had made suc- 
cess impossible for imitators with less wealth of historical 
substance and inferior command of stirring incident. As 
he went on he encountered such C()mj>etitors as Bulwer 
Lytton, llisraeli, Marryat, and Dickens. Still Horace 
Smith e8tal)li.shed a fair reputation, and some of his novels 
may still bo found in the smoking-rooms of country houses. 
He was also a frecpicnt contributor to the AV?c Mimthly 
Magazine under the ed itorship of ( ^ampbell. Three volumes 
of Gaieties and Gradfies, published in 1 S26, contain many 
witty essays both in prose and in verse, but tlio only single 
piece that has taken a permanent place is the “ Aihlrcss 
to the Mummy in Belzoni’s Exhibition.” There is more 
of earnest in this than is generally found in his jesting. 
Tn private life Horace Smith w^as not less popular than 
his brother, though less ambitious of renown as a talker. 
It was of him that Shelley said : “ Ts it not odd that the 
only truly generous person 1 ever knew who had money 
enough to bo generous with should bo a stockbroker! 
He writes ])oetry and ])astoral dramas and yet knows how 
to make money, and docs make it, and is still generous ” 
Horace Smith died at Tunbridge Wells on 1 2th .1 uly 1 84 9. 

SMITH, John (1580-1031), usually distinguished as 
Captain John Sinilli, some time president of the English 
colony in Virginia, was the elder sou of (*eorge Smith, a 
well-to-do tenant-farmer on tlie estate of Lord Willoughby 
d’Ercsby at Willoughby near Alford in Lincolnshire. The 
life of this Virginian liero falls conveniently into five 
periods. 

The first of these, 1580-1596, that of li is early youth, 
is thus described by himself in his 7'racels : “Ho was born 
[1580] in Willoughby in Lincolnshire and was a scholar 
in the two free schools of Alford and Louth. His parents, 
dying [April 1596] when he was thirteen [or rather fifteen} 
years of age, left him a competent means, which he, not 
being capable to manage, little regarded. His mind being 
even then set upon brave adventures, he sold his satcheU 
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books, and all ho had, intending secretly to get to sea, but 
that his f atlier’s death stayed hun. But now the .guardians 
of his estate more regarding it than him, he had liberty 
enough, though no means, to get beyond the sea. About 
the age of fifteen years, he was bound an apprentice to 
Master Thomas Sendall of [King’s] Lynn, the greatest 
merchant of all those parts; but, because lie w^ould not 
presently send him to sea, he never saw liis master in 
eight years after.” 

The second period, 1596-1604, is that of his adventures 
in Europe, Asia, and Africa. He first went to (Orleans in 
attendance on the second sou of Lord Willougliby. Thence 
he returned to Paris, and so by Rouen to Havre, where, 
his money being spent, he began to learn the life of a 
soldier under Henry IV. of France. On the conclusion of 
the peace with the League he went with Oaptain Joseph 
Duxbury to Holland and served tliere some time, probably 
with the English troops in Dutch pay. By this time he 
had gained a wide cjxjierience in tlie art of war, not merely 
as an infantry officer, but also in those more technical 
studies which are now followed by the Royal Engineers. 
At length he sailed from Enkhuisen to Sc;otland, and on 
the voyage liad a narrow escape from shipwretjk ujion 
Holy Tslaml near Bcrwicik. After some stay in Scotland 
he returned homo to Willougliby, wliore, within a short 
time lieing glutted with too much company, w'herein he 
took small delight, lie retired himself into a little woody 
pasture, a good way from any town, enviroiuid with many 
hundred acres of other w^ouds. Here by a fair brook he 
built a iiavilion of boughs, where only in his clothes he 
lay. His study was Machiavelli’s AH of War and Marens 
Aurelius; his exercise a good horse with his lance and 
ring ; his food was thouglit to be more of venison than 
anything else; what [else] he wanted his man brought him. 
The country wondering at such a hermit, his friends }ier- 
suaded one Signior Theadora Polaloga, rider to Henry, 
earl of Lincoln, an excellent horseman and a noble Italian 
gentleman, to insinuate [himself] into his woodish accpiaiiit- 
ancos, whose languages and good discourse and exercise of 
riding drew Smith to stay witli him at Tattersall. . . . 
Thus, when France and the Netherlands had taught him 
to ride a horse and use his arms, with such rudiments of 
war as his tender years, in tliose martial schools, could 
attain unto, he was dc5.sirous to see more of the world, 
and try liis fortune against the Turks, both lamenting 
and rei>enting to liave seen so many Christiams slaughter 
one another.” 

Next came his w'anderinga through France from Picardy 
to Marseilles. There he took sliij) for Italy in a vessel 
full of pilgrims going to Home. These, cursing liini for a 
heretic, and swearing they ’would liave no fair weather so 
long as he was on board, threw liiiii, like another Jonah, 
into the sea. Ho 'was able to get to a little uninhabited 
island, from which he was taken off the next inoniing by a 
Breton ship of 200 tons going to Alexandria, the captain 
of which, named La Roche, treuUjd him as a friend, in 
this ship he visited Egypt and the Levant. On its way 
back the Breton ship fought a Venetian argosy of 400 
tons a?id captured it. Beaching Antibes (Var) later on, 
Captain lA Roche put Smith ashore with 500 sequins, 
who then proceeded to see Italy as he had already seen 
France. Passing tlirough Tuscany he came to Jlome, 
where he saw Pope Clement VIII. at mass, and called on 
Father II. Pardons. Wandering on to Najiles and back to 
Rome, thence tlirough Tuscany and Venice, he came to 
Oratz in Styria. There he received infonnation about the 
Turks who were then swarming through Hungary, and, 
passing on to Vienna, entered the empei-or’s 80 rvi<*e. 

In this Turkish war the years 1601 and 1602 soon 
passed away; many desperate adventures did he go 
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honour. At Rc^l (Btuhlweissenburg)k iu the presence of 
two armies, as the <mampion of the Christians, he fought 
on horseback and killed three Turkish champions in suc- 
cession. On 18th November 1602, at the battle of Rothen- 
tliurm, a {lass in Transylvania, where the Christians fought 
desperately against an overpowering force of Crim Tatars, 
»Smith was left wounded on the field of battle. His rich 
dress saved him, for it showed that he would be worth a 
ransom. As soon as his wounds were cured he was sold 
for a slave and then marched to (IJonstantinopJe, where he 
was presented to Oharatza Tragabigzaiida, who foil in love 
with him. Fearing lest her mother should sell him, she 
sent him to her brother Timor, }»asha of Nalbrits, on the 
Don, in Ta^ta^ 3 ^ “ To her unkind brother this kind lady 
wrote so much for his good usage that he half suspected 
as much as she intended ; for she told him, he £(honld there 
but sojourn to learn the language, and what it was to be a 
Turk, till time made her master of herself. But the I'imor, 
her brother, diverted all this to the worst of cruelty. For, 
within an hour after his arrival, he caused his ‘ drubman ’ 
to strii> him naked, and shave liis head and beard so bare 
as his liand. A great ring of iron, with a long stalk 
bowed like a sickle, was riveted about his neck, and a 
coat [[Mit on him] made of iilgry’s hair, guarded about 
with a piece of an undrobsed skin. There were many 
more Christian slaves, and nearly a liundred /rmados of 
Turks and Moors, and he being the last was the slave of 
slaves to them all.” While at Nalbrits the English captain 
kept his eyes open, and bis account of the Crim Tatars 
is careful and accurate. “ So long lie lived- in this miser-^ 
able estate, as ho became a thresher at a grange in a great 
field, more than a league from tlie Timor’s house. The 
jiaslia, as he oft used to visit his granges, visited him, and 
took occasion so to beat, spurn, and. revile liim, that for- 
getting all reason Smith heat out the Timor^s brains with 
his threshing bat, for they have no flails, and, seeing his 
estate could be no worse than it was, clothed himself in 
the Timor’s clothes, hid his body under the straw, filled 
his knapsack with corn, shut the doors, mounted his horse, 
and ran into the desert at all adventure.” For eighteen 
or nineteen days he rode for very life until lie reached a 
Muscovite out})Ost on the river Don ; here his irons were 
taken off liiin, and tlie Lady Caliamata largely supplied 
all his wants. Thence he jiassed, attracting all the sym- 
pathy of an escaped Christian slave, through Muscovy, 
Hungary, and Austria until he reached Lcipsic in Decern- 
])er 1 603. There he met his old master, Prince Sigisinuiid, 
who, in memory of his gallant fight at Regal, gave him 
a grant of arras and 500 ducats of gold. Thence he 
'w='andered on, sightseeing, through Germany, France, and 
Spain, until he carac to Saffi, from which seaport he made 
an excursion to the city of Morocco and back. 

While at Saffi ho was blown out to sea on board Captain- 
Merham’s ship, and had to go as far as the Canaries. 
There Merliam fought two Hpanish ships at once and boat 
them off. Smith came home to England with him, having 
a thousand ducats in Ins purse. 

Tlie third period, 1605-1609, is that of Captain Smith’s 
experiences in Virginia. Throwing himself into the colcm- 
izing projects which were then coming to the front, ho 
first intended to have gone out to the colony on the 
Oyapok in Soutli America ; but, Captain Ley dying, and 
the reinforcement miscarrying, the rest escaped as they 
could,” Hence Smith did not leave England on this 
account. But he went heartily into the Virginian project 
with Captain Bartholomew Gosnold and others. He 
st&tes that what ho got in his travels he spent in colon- 
izing. When I went first to these desperate designs, it 
cost me many a forgotten pound to hire men to go, and 
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tmtmd takitib to tun ftimy thiuo Wont. I 
have spared neitiber paisas or incmey acoording to xny ability, 
Hrst to procus^e His Majesty^s letters patents, and a com- 
pany here, to be the means to raise a coin|>any to go with 
me to Virginia, which beginning here and there cost me 
nearly five years’ [1604-1609] work, and more than five 
hundred pounds of my own estate, brides all the dangers, 
miseries, and incumbrances I endnted gratis.” Two colon- 
ising associations were formed, — the London Company 
fcnr South Virginia and the Western Company for North 
Virginia. Smith was one of the founders of the London 
Company. The^ioolonies which Sir W. Raleigh had estab- 
lished at Roanoke and other islands off the American 
coast had all perished, mainly for want of a good harbour, 
so that really nothing at all was known of the Virginian 
coast-line when the first expedition left London on 19th 
December 1606 ; and therefore the attempt was bound 
to fail unless a convenient harbour slioiild be found. The 
expedition consisted of three ships {the “ Susan Constant,” 
100 tons, Captain C. Newport; the “God Speed,” 40 
tons, Captain B. Oosnold; and a pinnace of 20 tons, 
Captain J, RatclifTc), with about 140 colonists and 40 
sailors. They made first for the West Indies, reaching 
Dominica on 24th March 1607. At Nevis, their next 
stopping place, a gallows was erected to hang Captain 
Smith on tlie false charge of conspiracy ; but he escaped, 
and, though afterwards the lives of all the men who 
plotted against him were at his mercy, he spared them. 
Sailing northwards from the West Indies, not knowing 
where they w'cre, the ex^Ksdition was most fortunately, in 
a gale, blown into the mouth of Chesapeake Bay, discover- 
ing land on 26th April 1607. Anchoring, they found the 
James Tivojr, and, having explored it, fixed ujxm a site ior 
their capital in the district of the chief or weroanee of 
PnsSpaheh, its chief recommendation being that there wrerc 
6 fathoms of water so near to the shore that the ships 
could be tied to tlio trees. Orders had been sent out for 
the government of the colony in a'box, which was opened 
on 26th April 1607. (ki]>tains B. Gosnold, E. M. Wing- 
field, C. NoAvport, J. Smith, J. Uatclitie, J. Martin, and 
G. Kendall WTre named to be the council to elect an 
annual j^resident, who, w’ith the council, should govern. 
Wingfield wus, on 1 3th May, elected the first president; 
and tlie Tiext day they landed at \Tames Town and com- 
menced the settlement. 

All this while Smith was under restraint, for thirteen 
weeks in all. His enemies w’ou Id have sent him home, 
out of a sham commiseration for him ; but he ehallenged 
their charges, and so cstablishwl his innoecney that 
Wingfield was ac^judged to give him £200 as damages. 
After this, on 20th June 1607, Smith wus admitted to 
the council. 

As in going to America in those days the great diffi- 
culty w*is wunt of w’ater, so in those colonizing efforts 
the paramount danger was from want of food. “There 
w'erti never Englishmen left in a foreign country in such 
misery as wo were in this new discovered Virginia. We 
watclwd every three nights [every third night], lying on 
the bare cold ground, wdiat weather soever came, and 
warded all the next day, which brought our men to be 
most feeble WTotches. Our food was but a small can of 
barley sodden in wuter to five men a day. Our drink, 
cold water taken out of the river, W'liich was, at a flood, 
very salt, at a low tide, full of slime and fiJtli, which 
was the destruction of many of our men.” So great was 
the mortality that out of 105 colonists living on the 22d 
June 1607 67 died by the following 8th January. The 
country they had settled in was sparsely populated *by 
many small tribes of Indians, who owned as their i)ai’a- 
mount chief, Powhatan, who then lived et Werowocomooo« 1 
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a villh^ the Pamtmkey uver, about 12 miles by laud 
James Town. Various boat cx 2 >editions left James 
Town, to buy food in exchange for coj)per. They generally 
had to fight the Indians first, to coerce them to trade, but 
afterwards paid a fair price for M'hat tliey bought. 

On 10th December 1607 Chaplain Snnth, of whom it 
is said “the Spaniard never more greedily desired gold 
than he victail,” with nine men m the barge, left James 
Town to get more corn, and also to explore the upper 
waters of the Chickahominy. Tlmy got the barge up as 
far as Apocant. Seven men were left in it, with orders 
to keep in midsircaw. I'liey disol^eyc'd, went into the 
village, and one of them, George Cassen, was caught; 
the other six, barely escaping to the barge, brought it 
back to James Town. It so happi'ued that Opecanchan* 
ough (the brother of l^owliatan, whom he sucijcwled in 
1618, and w^ho carried out the great massacre of the 
English on Good Friday 1622) was in that neighbourhood 
with two or three humlrt'd Indians on a hunting expedi- 
tion. He ascertained from C Jassen wliete Smith was, who, 
ignorant of all this, had, with Jehu Robinson and Thomas 
Emery, gone in a canoe 20 miles farther up the river. 
The Indians killed Robinson and Emery while they were 
sleeping by the camp fire, and w^ent after Smith, w^ho was 
away getting food. They snr])rised him, and, though he 
bravely defended himself, he had at last to surrender. 
He then set his wits to confound thetn witii his superior 
knowledge, and succeeded. Opecanchaiiough led him 
about the country for a W'onder, and finally, about 5tlk 
January 1608, brought him to Powhatan at Werowoco- 
inoco. “Having feasted him after their best barbarous 
manner they could, a long consultation w^as hold ; but the 
conchision was two gri^at stones vrcTc brought bdtnre 
Powhatan ; then as many as (^ould laid hands on Smith, 
dragged him to them, and thereon laid his liead. And, 
being ready with their clubs to beat out his brains, Poca- 
hontas, the king’s dearest daughter, when no entreaty could 
prevail, got his head in her arms and laid her own ujK>n 
his to save him from death. Whereat the cin]>tiror was 
contenitHl Smith should live, to make him hatchets, atui 
her bells, Ixjads, and copi»er ; for they thouglit liiin as w ell 
of all occuijations [handicrafts] as themselves.” 

The truth of this story was never doubted till 1866, when 
the eminent antiepmry, Dr Charles I)(*ane of (Cambridge, 
Mass., in rej)rinting Smith’s fii*st book, the 7'nf<' Bvlation 
of 1609, j)ointed out that it contains no reference to tliis 
hairbreadth escape. Since then many American historians 
and scholars have concluded that it never ha]>|)cncd at all ; 
and, in order to be consistent, they have tried to prove 
that Smith w'as a blustering braggadf»cio, which is the 
very last thing that couhl in truth bo said of him. The 
resc'ue of a captive doomed to death }>y a w^oman is not 
such an unheard-of thing in Indian stories. If the truth 
of this deliverance be denied, ho\v then dhl Smith come 
Iwujk to James Towrn loaded with jirescnbs, when the other 
three men were killed, George Cassen in ywrticniar, in a 
most horrible manner? And how is it, snp[>osing Smith’s 
aeeonnt to be false, that Pocahowtvvs aftw wiwds 
came to James Town, arnl was tu x! to Smith himself the 
salvation of the colony? The fact is, mJiody donblf*d the 
story in Smith’s lifetime, and lie hsd (*nemies eiifaigh.' 

* Poualioiitajn never Jnmes '^Cowm afUT Sniitli went to Kti^larid 

in October lOOl), until hbe w.is broiiglit there a state prisoner in ;\j)ril 
1613 by Captain H. Ar^fall, who h.*nl ohtaincil ]»o«s»‘ssion of her by 
treachery on th(^ Potomac river. Tlie colony, wliiie ticafinfr her well, 
used }i«r as a means to MM*uie peace w'lth the Inrimns. In the^inean- 
time, belioiinff Smith to be dead, she Icll in love with an Lnglish 
gentleman, John Kolfe, apparontlv at tliat lime a wi<lower. They 
were married about 1st April 1614. Snbsofpicnlly she embraced 
Christianity. Sir T. Dale, with Fiolfe and Ids wile, landed at Ply- 
mouth on 12th Juno 1616. Before she reached luoudon, 
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Space fails to describe how splendidljr Smith worked 
after his deliverance for the good of the colony, how he 
explored Chesapeake Bay and its influents, how (when all 
others had faUed) the presidency was forced on him on 
10th September 1608 ; how he tried to seize Powhatan at 
Werowocomoco on 12th January 1609, but he fled to 
Orapakes, 40 miles farther off; how with only eighteen men 
he cowed Opecanchanough in his own house at Pamunkey, 
in spite of the hundreds of Indians that were there, and 
made him sell corn ; how well ho administered the colony 
all through the spring and summer of 1609. 

Meanw'hile the establishment of this forlorn hope in 
Virginia had stirred up a general interest in England, so 
that the London Company were able in June 1609 to send 
out 9 ships with 500 colonists. Smith had ilow got the 
Indians into splendid order; but from the arrival on 11th 
August of the newcomers his authority came to an end. 
They ref used to acknowledge him, and robbed and injured 
the Indians, who attacked them in turn. Smith did his 
best to smooth matters, while the rioters were plotting to 
shoot him in his bod. In the meantime he was away up 
the river. On his return, “sleeping in his boat, acci- 
dentally one fired his powder bag, which tore his flesh 
from his body and thiglis, 9 or 10 inches sciuarc, in a 
most pitiful manner ; but to quench the tormenting Are 
frying him in his clothes lie leaped overboard into the 
deep river, whore, ere they could recover him, he was 
nearly drowned.” Thus disabled, he was sent home on 
4th October 1(509 and never set foot in Virginia again. 
Nemesis overtook the rioters the winter after he left, 
which is known in Virginian story as “ the starving time.” 
Out of 490 persons in the colony in October 1609 all 
but 60 died by the following March. 

The rest of Smith's life can only be briefly touched upon. 
The third period, 1610-1617, was chiefly spent in discover- 
ing Nuscemeus, Canada, and Peinaquid in North Virginia, to 
whicli, at his solicitation, Prince Charles gave the name of 
New England. His first object was to fish for cod and 
barter for furs, his next, to discover the coast-line with the 
view to settlement. Two attempts, in 1615 and 1617, to 
settle at Cajiawuck failed, but through no fault of his. 
It was in connexion with these projects that the Western 
Company for North Virginia gave him the title of admiral 
of New England. We cannot better conclude this skekdi 
of his active operations than in his own words printed in 
1631. “Having been a slave to the Turks; prisoner 
among the most barbarous savages ; after my deliverance 
commonly discovering and ranging those largo rivers 
and unknown nations with such a handful of ignorant 
companions that the wiser sort often gave mo up for lost ; 
always in mutinies, wants, and miseries ; blown up with 
guiqwwder; a long time a j^risoner among the French 
pirates, from whom esca])ing in a little boat by myself, 
and adrift all such 'a stormy winter night, when their 
ships were split, more than £100,000 lost which they had 
taken at sea, and most of them drowned upon the Isle of 
Rh4 — ^not far from whence I was driven on shore, in my 
little boat, <&c. And many a score of tlie worst winter 
months have [I] lived in the fields ; yet to have lived near 
thirty-seven years [1593-1630] in the midst of wars, pesti- 
lence, and famine, by which many a hundred thousand have 
died about me, and scarce flve living of them that went 
fii^st with me to Virginia, and yet to see the fruits of my 
labours thus well begin to prosper (though I have but my 


petitioned Queen Anne on her belialf ; and it ie in thifl i^etition of 
June 1616 that the account of his deliverance by the Indian girl firnt 
appears. After a pleasant sojourn of about seven months, being well 
received both by the court and the people, Pocahontas with her 
husband embarked for Virginia in the Omrge, Captain S. Aigall -fher 
eld captor), but ahe died off Oraveaend about February 161 7* 
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labour for my pains), have I not mudi reason, both private]^ 
and publicly to acraowledge it, and give Qod thanksT” 

The last period, 1618-1631, of Smith’s life was chiefljr 
devoted to authorship. In 1618 he applied (in vain) to* 
Lord Bacon to be numbered among his servants. In 1619 
he offered to lead out the pilgrim fathers to North Virginia 
but they would not have him, he being a Protestant and 
they Puritans. The London Virginia Comimny became 
bankrupt for £200,000 in 1624.. A list of his publications- 
will be found at the end of this article. Thus having, 
done much, endured much, and written much, while stifi 
contemplating a History of ike Sea^ Captain John Smith, 
died on 21st June 1631, and was buried in St Seimlchre’s- 
Church, London. 

Two of the sixty survivors of “the starving time^”’ 
Richard Pots and William Phettiplace, thus nobly ex- 
pressed in print, so early as 1612, their estimate of Smith: 
“ What shall I say 15 but thus we lost him [4th October 
1609] that in all his proceedings made justice his first 
guide and experience his second; ever hating baseness, 
sloth, pride, and indignity more than any dangers ; that 
never allowed more for himself than his souldiers witli* 
him ; that upon no danger would send them where he 
would not lead them himself ; that would never see us 
want what he either had, or could by any means get us ; 
that would rather want than borrow or starve than not pay ; 
that loved actions more than words, and hated falseliood 
and cozenage than death ; w^hose adventures were our lives, 
and whose loss our deatlis.” 

A fairly complete bibliography will be found in Professor Kdward 
Arbor’s reprint of Smith’s Ivorka, Birmingham, 1884, 8vo. ’Plie 
order of thoir first appearance is, A True lielativny &c., 1608 (first 
attributed to a gentleman of the colony, next to Th. Watson, ami' 
finally to Captwn Smith); A Map of Virginia, ed. by W[iJJiaml 
Spmmoiids], Oxford, 1612 ; A Deacription of New England, 1610 ; 
New EnglamT 8 Trials, 1620 ; New Enghtnd's Triah, 2d ed., 1622; 
The Ocncml History of Virginia, New England, and the Hummer 
Isles, 1624 ; An Acddeim for all Young Seamen, 1626 ; the saino 
work re(*Ast and enlarged as A Sea Grammar, 1027, both works 
continuing on sale for years, side by side ; Th4i True Travels, &c., 
1680; Adw^riisemsnts for the Unejrpes^enced PlmUers, Lv., 3631. 
Of some of the smaller texts limited 4to editions have been, 
published in the United States by Dr C. Deane, J. 'Carter Brown, 
and others. (E. A.) 

SMITH, John Raphael (1752-1812), English painter 
andrnezzotint engraver, a son of Thomas Smith of Derby, the 
landscape painter, was born in 1752. He was apprenticed 
to a linen draper in Derby, and afterwards ])ursued the 
same business in London, adding, however, to his income 
by the production of miniatures. He then turned to 
engraving, and executed his plate of the Public Ledger, 
which had great popularity, and was followed by liis 
mezzotints of Edwin the Minstrel (a portrait of Thomas 
Haden), after Wright of Derby, and Mercury Inventing 
the Lyre, after Barry. He reproduced some forty of the 
works of Reynolds, some of these plates ranking among 
the masterpieces of the art of mezzotint, and he was ap- 
l)ointed engraver to the Prince of Wales. Adding to his 
artistic pursuits an extensive connexion as a print-dealer 
and publisher, he would soon have acquired wealth had 
it not been for his disHi 2 >ated habits. Ha was passionately 
attached to field-sports, pugilism, and the stage, and was 
a boon companion of George Morland, whose figure-pieces 
he excellently mezzotinted. He executed many original 
portraits in chalks, and painted subject-pictures such as 
the Unsuspecting Maid, Inattention, and the Moralist, 
exhibiting in the Royal Academy from 1779 to 1790. 
Upon the decline of his business as a printseller he madcr 
a tour as an itinerant portrait painter through the northern 
and midland counties of England, producing much hasty 
an(f indifferent work, and settled in Doncaster, where hn 
died on 2d March 1812. 

As a mezzotint engraver Smith o<y;upieB the very first rank. Ilia 



ixnatii m delicate, exeelleat ia clrawing^ and finely eatpreaaiye of 
colour. Hie ■mall full-lea^e in crayoue and his portiaitB of Fox, 
Home "Tooke, Sir Francis Surdett, and the group of the duke of 
Devonshire and family support his claims as a successful drafts- 
man and painter. He was possessed of a very thorough knowledge 
of the principles and history of art, and was a brilliant conversa- 
tionalist. 

SMITH, Joseph. See Mormons. 

SMITH, Sydney (1771-1845), one of the founders of the 
Edinburgh Review^ and one of the wittiest talkers and 
political writers of his generation, was the son of an English 
country gentleman, and was born at Woodford in Essex on 
3d June 1771. His father, a man of restless ingenuity and 
activity, “ very clev^, odd by nature, but still more odd by 
design,’^ who bought, altered, spoiled, and sold about nine- 
teen different estates in England, had talent and eccentricity 
enough to be the father of such a wit as Sydney Smith on the 
strictest principles of heredity ; but Sydney was wont him- 
self to attribute not a little of his constitutional gaiety to an 
infusion of French blood, liis maternal grandfather being 
a French Protestant refugee of the name of Ollier, who 
could not speak a word of English. Sydney was the second 
of a family of four brothers and one sister, all remarkable 
for their talents. While two of the brothers, Bobus” 
and Cecil, wore sent to Eton, Sydney was sent with the 
youngest to Winchester, whore ho rose to be captain of the 
school, and with his brother so distinguishod himself that 
their schoolfellows signed a round-robin “ ref using to try 
for tlio college prizes if the Smiths were allowed to contend 
for them any more, as they always gained them.” From 
Winchester Sydney went to New College, Oxford, and in 
due course became a fellow of his college. It was his wish 
then to rtjad for the bar, but his father would add nothing 
to his fellowship, and he was reluctantly compelled to 
enter the church, and became a curate in a small village 
in the midst of Salisbury Plain. From this dreary in- 
cumbency he was relieved after two years, and conducted 
to the scene of the foundation of the Edinburgh Revietv by 
a combination of accidents. The s(juiro of the parisli in- 
vited the new curate to dine, was astonished and charmed 
to find such a man in such a place, and engaged liim after 
a time as tutor to his eldest son. ‘‘It was arranged,” ho 
afterwards said, “ that I and his son should proceed to the 
university of Weimar. We set out, but before reaching 
our destination Germany was disturbed by war, and in 
stress of politics we put into Edinburgh.” This was in 1797. 
In Edinburgh, as everywhere else. Smith made numer- 
ous friends, whose cordiality was in no way abated by his 
constant quizzing of the national foibles and peculiarities ; 
and among those friends wore the future Edinburgh Re- 
viewers. it was towards the end of his five years’ residence 
in Edinburgh, in the elevated residence of the then Mr 
Jeffrey, “in the eighth or ninth story or flat in a house in 
Buccleuch Place,” that Sydney Smith proposed the setting 
up of a review as an organ for the opinions and a vehicle 
for the ambition of the young malcontents with things as 
they wore. “I was appointed editor,” he says in the 
preface to the collection of his contributions, “and remained 
long enough in Edinburgh to edit the first number [October 
1802] of the Edinlmrgh Review. The motto I projX)sed for 
the Reffiewwm ‘Tenui musam moditamur avena' — ‘We 
cultivate literature on a little oatmeal.’ But this was too 
near the truth to be admitted, and so we took our present 
grave motto from Publius Syrus, of whom none of us had, 
I am sure, ever read a single line.” He continued to write 
for the Review for the next quarter of a century, and his 
brilliant articles were a main element in its success. They 
represent the very perfection of journalism. They were 
not merely the most readable, the most entertaining f the 
solidity of substance and the seriousness of purpose were 
quite as indisputable as the brilliancy of the execution. 
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The writer mmed to tackle the gravest of political andt 
social que^ions in the highest of spirits^ yet he never lost 
sight of his aim in purposeless buffoonery; and, however 
heartily the reader might bo made to laugh, the laughter 
was always directed at wliat seemed to the writer absurd 
and unreMonable opinion. It was remarked of his wit in 
conversation that the butts of it wore often seen to laugh 
as heartily as the audience ; there was nothing base and 
personal in Sydney Siriitli’s raillery. The same with his 
writing when it was anonymous. His wonderful jK>weTS 
of humorous exaggeration were such as to detach a ridicu. 
lous opinion as far as possible from its human incarnation, 
and present it in the bare essence of its absurdity. This- 
was his habit as a controversialist ; and, when his purpose 
was simply to convey information, to give the gist of a 
book of travels, or a system of education, or a body of 
statistics, ho was unequalled in the art of amusing the 
reader with ludicrous images in the most unexpected 
places without departing from the main lines of a most 
clear, orderly, and instructive exposition. The fact is that 
the serious didactic purpose in all Sydney Smith’s writing 
and the closeness of his adherence to the matter in hand 
are the main obstacles to the living permanence of his fame 
as the writer of the best colloquial prose of his generation ; 
for though his range of topics was wide— political, ecclesi- 
astical, educational, gcograpliical, and otherwise miscellane’- 
ous -they were all of immediate, j>ractical, and passing 
interest, and his remarks were jmshed home to tlie life of 
the time so closely as to liave conq^aratively little inde- 
pendent interest for ] 30 stcrity. 

Most of Sydney Smith’s contributions to the Edinlmnjh 
Remew were sent from the country juirish of Foston-le-('!lay 
in Yorkshire, where he spent the best part of his life. He 
left Edinburgh for good in 1803, w'hen the education of 
his pupils was completed ; and, yiehling to his w'ife’s con- 
fidence in his powers— he had married Miss Pybus, an 
English lady of good family, w^liile still unsettled in life — 
adventured on London, where he rui>idJy became known 
as a preacher, a lecturer, and a social lion. His succesa 
as a preacher, although so marked that there w^as often 
not standing room in the church in Berkeley Scjuare, where 
he conducted the morning service, was not gained by any 
sacrifice of dignity ; there was no et*ccntricity, nothing 
sensational in his ])reaching; it w'as a jmre triumph of 
good sense, right feeling, earnestness, and freshness of 
pul 2 )it oratory. He lectured on moral ijhilosophy at the 
Royal Institution for tliree seasons, from 1804 to 1808; 
and here also, Jiandliiig tlie ordinary toi>ics of a i»hilosophy 
chair in a Scotch university, ho tri‘ated them wdth such 
vigour, freshness, and liveliness of illustration that tlnv 
London w^orld crowded to Albemarle Street to hear him. 
He made no ])retenco to originality, and in tlio main 
followed Dugald Stewart, whose lectures ho liad attended 
in Edinburgh; but there is more firigiiuility as well ns 
good sense in his lectures, especially tm lojiics as 

imagination and wit and humour, than in many more pre- 
tentious systems of philosojihy. With tlie brilliant re- 
putation that Sydney Smitli had acquired in the course of 
a few seasons in London, he w'ould }»rol)ably have obtained 
some good i>referment had he bcc.n on the powerful side- 
in |>olitic8. His Whig friends (‘ame into office for a short 
time in 1806, and presented him w'ith the li\ ing of lostoii- 
lo-Clay in Yorkshire. He slirank from this banishmenl 
for a time, and discharged his parish duties through a. 
curate; but Mr Pcrcival’s Ib’sidcnce Act was ]>assed iu 
1808, and, after trying in vain to negotiate an exchange, 
he quitted London in 1809 and moved his liousehold to 
Yorkshire. His most famous single y»roduction, Peter 
Plymley'^8 Letters on the subject of (Catholic emancipation^ 
ridiculing the opposition of the country clergy, a 2 >peaKed 

XXII. — 23 





before tbis migration. From being the idd of tjon^on 
society to being the pastor ^ a country parish with no 
educated neighbour within 7 miles was a violent change ; 
but Sydney Smith accommodated himself cheerfully to his 
new circumstanceB, aTid won the hearts of his pari^ioners 
as quickly as he had conquered a wider world. Not the 
least entertaining chapter in his daughter’s biography 
of him is the account of his Yorkshire life. An interest- 
ing contrast might be drawn between it and (Jarlyie’s life 
in somewhat similar circumstances at Craigenputtock. 
Sydney Smith’s life at Foaton, with its cheerful energy 
and ingenuity, its vi^rous jesting at difficulties and eccen- 
tric ways of conquering them, is of much better example, 
and moralists might do worse than put the story into form 
for general edification,^ 

Sydney Smith, after twenty years’ service in Yorkshire, 
obtained firefennent at last from a Tory minister, Lord 
Lyndhurst, who presented him with a canonry in Bristol 
cathedral in 1828, and afterwards enabled him to exchange 
Foston for the living of Combe Florey near Taunton, From 
this time ho discontinued writing for the EdMmrgh Review 
on the ground that it was more becoming in a dignitary 
of the chundi to put his name to what he Avrote. It was 
expected that when the Whigs came into power Sydney 
Smith would be made a bishop. There was nothing in 
his writings, as in the case of Swift, to stand in the way, 
for with all his liumouT and high spirits he had always, as 
he said himself, fashioned his manners and conversation 
so as not to bring discredit on his reverend profession. 
He liad been most sedulous as a parochial clergyman. 
Still, though lie was not without warm friends at head- 
quarters, the opposition vtba too strong for them. One of 
the first things that Lord Grey said on entering Downing 
Btrcet was, “Now 1 shall be able to do something for 
Sydney Smith ’’ ; but he was not able to do more than 
appoint him to a prebendal stall at St raul’s in exchange 
for the one of inferior value he held at Bristol. Lord 
Melbourne is rejiortod to have said that there was nothing 
he more regretted than the not having made Sydney Smith 
a bishop. Some surprise must bo felt now that Sydney 
Smith’s reputation as a humourist and wit should have 
caused any hesitation about elevating him to the episcopal 
dignity, and jierhaps ho was right in thinking that the 
re^ obstacle lay in his being known as “ a high-spirited, 
honest, uncompromising man, whom all the bench of bishops 
could not turn upon vital questions.” With characteristic 
philostiphy, when he saw that the promotion was doubt- 
ful, he made his position certain by resolving not to l»e a 
bishop and definitely forbidding his friends to intercetle 
for him. This loss and the much moi-e painful loss of his 
eldest son did not destroy the choerfulness of his later life. 
He retained his high spirits, his wit, practical energy, and 
powers of argumentative ridicule to the last. TJis Letiers 
to Archdmrofi Singleton on the Ecclesiastical Commissiim 
(1837), and his Petition and Letters on the rei)udiation of 
debts by the State of Pennsylvania (1843), are as bright 
and trenchant as his best contributions to the Edinburgh 
Revwiv. Smith died in London on 22d February 1845. 

Lidy Hollantl s Mnnoir of her father, containing such S|M‘c’imeu8 
of his table talk as give ouo some idea of his charm and worth as a 
mirthful coinpanioii and pliiloaophCr, is one of the nujst interest- 
ing of hiographies. A cheap edition of his Works was published 
in 1869. (W. M.) 

SMITH, Siu Thomas (1«512-1577), the contemporary 
and friend of Sir John Cheke, was bom at Saffron -Walden 
in Essex in 1512. He became a fellow of Queens’ College, 
Cambridge, in 1 531, and was afterwards appointed to read 
the public Greek lecture, i n the discharge of w hich function 

^ Seo Lady Holland’s Memmr, chaps, v., vi. Lady HoJlrnd, Sydney 
8mith*s eldest daughter, was the wife of Sir Henry Holland, the famous 
vhysiciaii,'~-uot of Lord Holland, as ta sometimes absurdly stated. 


he first k^trodtieed the newOreek pronundatioift,^ fseion 

became universal in England. After studying in Fntnce 
and Italy and taking a degree in law at Padua, he was 
appointed first regius professor of civil law in Cambridge 
in 1542. During Somerset’s protectorate he entered public 
life and was sent as ambassador first to Brussels and after- 
wards to France. In 1548 he was made a secretary of 
state and knighted. On the accession of Mary he was 
deprived of all his offices, but in the succeeding reign uus 
fretiuenlly emidoyed in public affairs. He died in 1577. 

His best- known work, entitled Re Re^Mim Aniflorum: the 
Mamr of GovcrfimnU or Polwie of tlte limlme of England^ was pub- 
lished postliumouslv in 1583, and passed through many editions. 
His epistle to Garuiner, Do recta et emendata Hvgum Ormcm pro- 
7iuvriii/wne,wwn printwi at Paris in 1568 ; the same volume includes 
his dialogue Re recta et emmdaia limpim Anglicanm scriptiom. 

SMITH, William (1769-1839), called “the father of 
English geology,” and among his acquaintances “Stratum 
Smith,” wdll be generally remembered as the framer and 
author of the first complete geological map of England and 
Wales, and as the discoverer of Iho principle of the identifi- 
cation of strata by their included organic remains. He was 
born at Churchill in Oxfordshire on 23d March 1 769. De- 
prived of his father, an ingenious mechanic, before he was 
eight years old, he depended uj>on his father’s eldest 
brother, who was but little pleased with his nephew’s love 
of collecting “ pundribs” {Terehratulee) and “ pound-stones ” 
or “ quoit-stones ” (large Eckinites^ frequently employed as 
a pound weight by dairywomen), and had no sympathy 
with his propensity for carving sundials on the soft brown 
“oven-stone” of his neighbourhood. William became a 
mineral surveyor and civil engineer. In the former capa- 
city he traversed the Oolitic lands of Oxfordsliire and 
Gloucestershire, the Lias clays and red marls of Warwick- 
shire, and other districts, studying their varieties of strata 
and soils. In 1791 he surveyed an estate in Somersetshire 
and observed the strata of the district. In 1793 he executed 
the surveys and completed the JovcJ lings for the line of a 
proposed canal, in the course of whi(*Ji he confirmed a 
previous snpiwsition, that the strata lying above the coal 
were not horizontal, but inclined in one direction — to the 
eastwards — so as to terminate successively at the surface, 
and to resemble on a large scale the ordinary disposition 
of the slices of brtjad and butter on a breakfast plate - an 
illustration which ho was wont to use on all occasions. 

On being apiwinted engineer to the Somerset (\>al Canaj 
in 1794, he was deputed to make a tour of observation 
with relation to inland navigation. During this tour, 
which occupied nearly two months, ami extended over 900- 
miles, he carefully examined the geological structure of 
the country, and corroborated Ins preconceived generaliza- 
tion of a settled order of succession in the several strata, 
a continuity of range at the surface, and a general declina- 
tion east^vards. Five years subsequently ho prepared a 
tabular view of the Order of the Strata^ and their e^nhedded 
Organic Rnaains, in the neighbourhood of Bath, exciniined 
and in'oved piior to J799. From this period to 1812 he 
was completing and arranging the data for his large 
OeologiA^af Map of England and IVa/es, with part of Scot- 
land, w’hidi appeared in 1815, in fifteen slunds, engi*aved 
on a scale of 5 miles to 1 inch. The map was reduced 
to smaller form in 1819; and from this date to 1822 
separate county geological maps were published in succes- 
sive years, the whole constituting a Geological Atlas of 
England and Wales. In January 1831 the Geological 
Society of T^ondon conferred on Smith the first Wollaston 
modal j and the Government, at the request of several 
English geologists, conferred upon him a life-pension of 
per annum. ’ The degree of LL.D. lie received from 
I^blin, at the meeting of tlio British Association in that 
city iu 1835. At such meetings ho was nearly always 
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eicinete to eeieot building flftone for tbe new fionaes of 
Parliament. The last years of his life were spent at 
Hackness (of ^hh^h he made a good geological xnap), near 
Scarborough, and in the latter town. His iLsually robust 
health failed in 1839, and on 28th August of that year 
he died at Northampton. He once said he was bom on 
the Oolite, and should wish to be buried on it ; and so 
he was, at Northampton, 

His Mnrtoira by Professor John Phillips appeared in 1844. 

SMITH, William Henry (1808-1872), best known as 
the author of Tfwmdcdty is one of those thinkers and 
students whose ^ork, whilst scarcely recognized in their 
own day and soon all but overlooked in the larger per- 
8 i) 0 ctive of history, is yet of real value for an appreciation 
of the intellectual character of the time. The literary pro- 
duction of which Thyrndutle is the most representative 
example affords a moral countenance to contemporary 
workers in philosophy which is invaluable, but which for 
obvious reasons can never be exactly appraised. With a 
fine and reflective, rather than robust and active, intel- 
ligence, Smith deals suggestively in the form of conversa- 
tion — which he adopts in TJmrndah and in his later book 
Gravmhurst - with the problem of good and evil, with 
materialism and idealism, with most of the subtle modern 
perplexities in the interaction of religion philosophy, and 
science. But his more exact contribntJons to thought, 
such as the JJincnurae on the Eihke of the Sehnol o f I^ley 
and the Essays on Knotdng and Feeling^ do not work out 
anything like a complete system, and are somewhat lacking 
in intellectual grip. Smith also wrote several books of 
verse and two jJays, one of which, AtMwofd^ w’as ]»r<xlnced 
by Macready in 1842. Much graceful reflexion and a 
true feeling for nature are found in his verse, but it lacks 
energy. Sinitli spent a serene uneventful life, chiefly in 
the studious seclusion which he loved, but which must 
have tended to foster the inactive tendencies that led him 
to call himself i>layfully in his latter days “the snail.’’ 
He was born at Hammersmith in 1808 in comfortable sur- 
roundings, his fatlier being a retired merchant ; his mother 
was of German extraction, with a vein of mysticism, whicli 
is worth noticing in view of the son’s metaphysical tend- 
encies. He was sent in 1821 to Glasgow, where Byron’s 
poetry and Scottish metaphysics seem to have had most 
influence upon liim. Then he entered a lawyer’s office, iu 
which he reinaiTiod for five yeans. His first writings a|)- 
peared in the Literary Gazette and in tlie Athenmim^ to 
which he contributed under the name of “ Wool-gatherer,” 
attracting some attention by the delicacy and finish of 
his style. His ambition was at the outset cliiefly poetical, 
however, and, when his first book apijcared and was almost 
completely ignored, lie dug a grave and buried the unsold 
copies in a fit of Byronic despondency. Etmesto^ a philo- 
sophical romance, also belongs to this early period. In 
1836 lie wrote for the Quarterly Remeu\ and in 1839 he 
formed a connexion with Blarhnood's Mayazine, which 
lasted for thirty years, during the latter part of which 
he acted as its philosojihical critic. In 1846 a visit to 
Italy led to the writing of a tale entitled }fildred^ whicli 
was too purely reflective to be successful. In 1851 he 
declined the chair of moml philosophy at Edinburgh, 
having determined a year or two previously to retire to the 
English Lake district, there to study in seclusion. There 
he completed Tkomdale,^ which was published in 1857. 
Gravmhurst appeared in 1862 ; a second edition contained 
a memoir of the author by his wife. He died at Brighton 
on 28th March 1872. 

SMITH, Sir William Sidney (1764-1840), English 
admiral, was the second son of Captain John Smith of 
the Guards, and was born at Westminster on 2l6t July 


1T64. He ^tered the nav;>% according to his accKmnsfy 
“at the beginning of the American War,” being only 
about eleven years of age. I’or his bravery under llodney 
in the action near Cape St Vincent in January 1780, he 
was on 25th September appointed lieutenant of the 
“ Alcide.” After serving in the actions against the French 
fought by Graves off (liesapeakc in 1781 and by Eodney 
at the Leeward Islands iu 1782, he was on GtU May of 
the latter year promoted to be commander of the “ Fury ” 
sloop, and on 18th October advanced to the rank of 
captain. His ship having been })aid off in the beginning 
of 1784, ho spent two years in France and afterwards 
visited Spain. From 1790 to 1792 lie was emiJoyed in 
advising the king of Sweden in the wav with llussia, 
receiving for his services the honour of knighthood. 
After his return to England he was sent on a mission to* 
Constantinople, and, having joined Lord Hood at Toulon, 
from Smyrna in December 179.3, lie burnt the enemy’s 
ships and arsenal. In the following years he cleared the 
(Channel of French privateers ; but, having with tlie boats of 
his squadron boarded iu Ilavre-de-GrAce harboin- a lugger 
which Avas driven by the tide above the French forts, he 
was on 19th April 1796 compelled to surrender arul sent 
a prisoner to Paris. By means of forge<l orders for his 
removal to another prison he made his escape from the 
Temple, and, crossing the Channel in a small skiff picked 
up at Havre, arrived in London on 8th May 1798. In Octo- 
ber he was sent as plenipotentiary to (.Constantinople. 
Learning of Bnonaj»arte’s apt>roach to St Jean d’Acre, he 
hastened to its relief, and on 1 Gtli March 1799 captured the 
enemy’s flotilla, after Avhicli ho succtessfiilly defended the 
town against several furious attacks of the French, com]>el- 
ling Napoleon on 20th May to raise the siege and retiA3at 
iu disorder, leaving all his artillery behind. For this bril- 
liant exploit he received the special thanks of the Houses 
of Parliament and was aw'arded an annuity of .:i^l000. 
Subsequently he co-operated witli Abercromby, under whom* 
lie served as brigadier-general at the battle of Aboukir, 
W'here ho w'as wounded. On his return to England he w^as 
in 1802 elected M.P. for the city of llochester. In March 
1803 he Avas commissioned to w^atch the preparations of the 
French for an invasion of England. Having on 0th Novem- 
ber 1805 been promoted to V>e rear-admiral of the blue, 
he w^as in the folloAving J anuary desj »atched on secret ser- 
vice for the protection of Sicily and Naples. Ho relieved 
Gaeta and ca])tnred Capri, but on 2.5th January 1807 
received orders to proceed to Malta, Avhonce lie joined Sir 
John Duckworth, who w^os sent to act against the Turks, 
On 7tli February, with the rear division of the s(|uadron, 
he destroyed tlie Turkish fleet and spiked the batteries off 
Abydos. In November following he was sent to blockade 
the Tagus and was mainly instrumental in embarking the 
Portuguese ]>rinco regent and royal family and sending 
them under safe protection to Jtio de Janeiro, after which 
he Avas sent as comrnander-in-chief to the coast of SoutI) 
America. On 31st .July 1810 lie was made vice-admiral 
of the blue and on 18th July 1812 w'as di'.Npatclicd as 
second in command under Sir Edward IVlItu to the 
Mediterranean, but tlic cxpcdituui Avas niui\cntfiil. His 
term of acti\’e service prac‘tr*ally <'ios( d • ; 18 1 1. He w'as 
made K.O.B. in 1815 and in ‘1821 admiral. Tin* iatei 
years of his life were spent at Paris, where he died or 
26th May 1840. 

See Burrow’s Life of Htr JT S. Suu/h, 2 amK, 1S4S. 

SMOKE ABATEMENT. The nuisance rr(*utcd by coal 
smoke seems to have been n‘cogiii/('d in London as early 
as the reign of Queen Elizabeth ; but it is only in more 
modern times that the (]iiestion has come to bo regarded 
as one of real practical im])ortMnee, and even yet it is far 
from receiving that general attention which it demands 
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In 1785 the first amokMhating inventum patented by 
James Watt^ who, as the inventor of the steam-engine, is 
responsible for so many boiler fires and so much consump- 
tion of coal. In 1815 Cutler patented the first would-be 
smokeless grate for domestic purposes ; and his principle 
of feeding underneath was afterwards adopted by Dr Neil 
Amott in a grate which has now been in use in one form 
or another for more than lialf a century. There is now a 
vast number of such inventions, good and bad. In 1819 
the attention of parliament was directed to the question, 
and a select committee was appointed “ to inquire how far 
persons using steam-engines and furnaces could erect them 
in a manner less prejudicial to public health and comfort.” 
This committee gave an encouraging report. In 1843 
another select committee recommended the introduction of 
a bill prohibiting the production of smoke from furnaces 
and steam-engines. In 1 84 5 yet another select committee 
reported that such an Act could not in the existing state 
of affairs bo made to apply to dwelling-houses. The Acts 
of 1845 and 1847 followed as the results of these inquiries ; 
and since then there has been much legislation brought to 
bear on factories and railways. The results have been 
most beneficial ; but very much still remains to be done. 
One is apt to think that, because steam-engines and fac- 
tories consume individually much more coal than dwelling- 
houses, they alone are responsible for the smoke nuisance, 
forgetting how greatly the dwelling-houses outnumber the 
factories. Tn reality there is little doubt that domestic 
fires are mainly resjwnsible for the smoky condition of the 
atmosphere of our towns; and they for the most part 
continue to evolve smoke undeterred by legislation or 
scientific invention. In 1881, however, a movement was 
commenced by the National Health Society and the Kyrle 
Society, which resulted in a great smoke-abatement exhi- 
bition being held at South Kensington, At the close of 
the exhibition a national smoko -abatiMiicnt institution, 
with offices in London, was incorporated by authority of 
the Boanl of Trade. 

1 - A knowledge of the nature of coal and of the chemical 
changes that it undergoes when burnt is essential for an 
understanding of tlie smoko problem. More detailed in- 
formation on those jjoints is given under Coal, where tlie 
several varieties are described. For the purposes of this 
article coals may be classified as smoke -producing an<l 
smokeless, the former including all those varieties most 
commonly used as fuel. The elementary constituents of 
such coals are carbon (generally about 80 per cent, of the 
whole), hydrogen, nitrogen, oxygen, and sulphur; and they 
also contain a varying cpiantity of earthy impurity or ash. 
The process which occurs in a coal fire consists of two dis- 
tinct operations. The first, whieli requires a comparatively 
low temperature and is independent of the presence of air, 
is one of destructive distillation, and is similar to that which 
occurs in the retorts of gasworks. It results in the decom- 
position of the coal, and in the rearrangement of its con- 
stituent elements and the formation of the following sub- 
stances (1) hydrogen, marsli gas, carbonic oxide, olefiant 
gas, benzine, other hydrocarbons of the type of marsh gas 
or of benzine, water, — ^all of which arc either gaseous at the 
temperature at w^hich they are formed or capable of being 
converted into gas at somewhat higher temperatures, and 
all of wliich are combustible except the water ; (2) ammonia 
and other comjiounds of nitrogen, and certain compounds 
of sulphur, which are also volatile and combustible ; (3) 
coke, which consists of carbon (and ash) and is non- 
volatile but combustible. It is these products of distilla- 
tion, not the coal itself, that burn, in the strict sense of 
the word ; and this second process requires the presence 
of air and also a much higher temperature than the first. 
If the combustion is perfect, the only products are (1) 


wat6r-vaj|)our, (2) e^AopSc aoid, (3) rntrogen, and (4) 
sulphurous acid, die first of which contains all the hydro- 
gen originally present in the coal, the second all the 
carbon, the fourth all the sulphur, while the nitrogen is 
liberated as such together with the very much larger 
volumes of nitrogen derived from the air which has sup- 
plied the necessary oxygen. All these products of com- 
bustion are discharged through the chinjney. 

Two things are necessary for the ensuring of such com- 
plete combustion, viz., an adequate, but not too large, 
supply of air, properly administered, and the mainten^ince 
of thig requisite temperature. In practice, however, these 
conditions are never perfectly fulfilled, and consequently 
the combustion of coal is always more or less imperfect 
and gives rise to a complex mixture of vapours. This 
mixture contains not only the combustion products already 
mentioned but also the following unbunit or partly burnt 
distillation i)roduct8 : — (5) hydrogen, (6) hydrocarbons, (7) 
carbonic oxide, which contains a lower proportion of 
oxygen than carbonic acid, (8) unburnt carbon in a very 
finely divided state, — and also considerable volumes of 
unused air. 

Usually the name “ smoke ” is applied to this vaporous Smok 
mixture discharged from a chimney only when it contains 
a sufficient amount of finely divided carbon to render it 
dark-colourcd and distinctly visible. The quantity, how- 
ever, of this particular ingredient is apt to be overrated. 

It always bears an extremely small proportion to the vast 
volumes of water-vapour, carbonic acid, and nitrogen with 
which it is mixed ; it probably never amounts, even in the 
worst cases, to 3 per cent, of the weight of ilie coal from 
wliich it is formed ; and its importance, reckoned in terms 
of so much fuel wasted, is certainly not greater tlian that 
of the unburnt hydrogen and hydrocarbons. It is i)er- 
haps best to use the name “smoke ” for all the products of 
imperfect combustion (5 to 8) which are avoi(lal)le, as con- 
trasted with the necessary and unavoidable ingredients 
(1 to 4) of the mixture. The pn)l)lem of smoke abalc- 
mont is thus seen to resolve itself into the problem of the 
production of perfect combustion. 

The first advantage to be gained by the solution of this Adva 
problem is an important saving in fuel. It lias been cal- tages 
ciliated that at least twice as much coal is used in boiler 
fires and six times as much in domestic fires as is theore- ^bate 
tically required for the production of the effects obtained, inent. 
A considerable portion of this loss is duo to causes other 
than those that can be treated of hero, and some is cer- 
tainly unavoidable ; but there is no doubt that much of 
this enormous waste could bo prevented by improved 
methods of combustion, such as would solve the smoke 
problem. Tlie second advantage to be looked for is a 
great gain in cleanliness and public convenience. Not only ' 
would there be an end to sooty chimneys but the atmo- 
sphere of towns would no longer bo polluted as it is now 
by the discharge of unburnt carbon, whose total quantity 
is enormous, though the amount contained in any given 
puff of smoke is very small. The “ London fog ” would 
be a thing of the past, — not because fogs would become 
any less frequent than now in London and other large 
cities, but because they w-ould lose their distinctive char- 
acter of grimy opacity. It is often stated that these foga 
are cawed by the smoko that blackens them ; but this ia 
an error. The combustion of coal is certainly responsible 
for their existence, but it is the sulphur of the coal 
(oxidized ultimately to sulphuric acid), and not the carbon, 
that is the active agent. And so long as coal is burnt at 
all this manufacture of sulphuric acid and of fogs must 
conti^nue ; it is not to be got rid of by improved methods 
of combustion, though the character of the fogs may ba 
materially altered for the better. Tha evil effects of town 



on |da»t life ttnd bnsnaai tenge, ako often attributed to 
ptbventible smoke, are in like inannet due to this non- 
preventible sulphuric acid* The great gain in cleanliness, 
however, that would follow the abolition of smoke cannot 
be overrated. 

[ethods The methods that have been suggested for the abolition 
Umoke Qf gmoke may be divided into two great classes, viz., those 
that seek to attain this end by improving the appliances 
for the burning of bituminous coal, and those that propose 
to abolish its use and substitute for it some other kind of 
fuel. The proposals of the first class may be divided into 
those applicable to domestic purposes and those applicable 
to boiler fires a,nS other large-scale operations. Those of 
the second class may be divided according to the nature of 
the fuel which they suggest. The innumerable inventions 
of the first class depend for their success (so far as they 
are successful) on the attention bestowed on the scientific | 
requisites for complete combustion, viz., a sufficient but | 
not too groat supply of air, the thorough admixture of this 
air with the products of the destructive distillation of the 
coal, and the maintenance of a high temperature within 
the fire. In our old and crude methods the facts which 
most militate against the attainment of these desiderata 
are — (1 ) that largo masses of fresh fuel are continually being 
thrown on at the top, which cool down the fire just at that 
point where highest temperature is required ; (2) that the 
products of the distillation of this fresh fuel, heated from 
below, do not get 2 >ro 2 )erly mixed with air till they liavo 
been drawn U2) the chimney; (3) that unduly large volumes 
of cold air are continually being sucked through the 
fire, cooling it and carrying its heat aw'ay from where it is 
wanted, and yet without remedying the second evil. In 
the improved methods regularity of supply of both fuel 
and air is sought so as to maintain a steady evolution of 
distillation products, a steady temperature, and a steady 
and complete comVaistion. in many cases it is sought to 
warm fresh air before it enters the room by a regenerative 
system, the heat being taken from the escaping gases which 
w^ould otherwise carry it up the chimney; and in some cases 
the air which feeds the fire is heated in the same way. 
domestic We cannot here discuss the merits of individual inven- 
tions ; but wo may summarize the chief results of the tests 
applied at the South Kensington Exhibition. These tests, 
iests. for domestic grates and stoves, included a chemical ex- 
amination of the cliimncy gases, observations of the 
“ smoke-sliade ” as indicating tlie proportion of unburnt 
carbon, and a record of the amount of coal burnt, of the 
rise of temperature 2 >roduced, of the radiation, and of the 
amount of heat lost by being carried away through the 
chimney. Domestic grates and stoves were divided into 
six classes as follows: — (1) open grates having ordinary 
bottom grids and upward draught ; (2) o 2 Jen grates liaving 
solid floors (ada 2 >ted for “ slow combustion ”) and upward 
draught ; (3) open grates fed from below, — su 2 >plied with 
fresh fuel beneath the incandescent fuel ; (4) ojien grates 
fed from the back or from the sides or from hop2>e*'» ; {^) 
023en grates having downward or backward or lateral 
draught ; (6) close stoves. Each of these classes was sul»- 
divided according as the a 2 iparatus was “air-heating” or 
“ non-air-heating,” i.e., according as an attem 2 )t was or was 
not made to save heut on tlio regenerative 2 )rinci 2 »le. This 
attempt does not appear to liavo been distinctly successful 
in any class except the fifth ; indeed the evidence of the 
tests as a whole is rather against the air-heating 2 »rinci 2 )le. 
The following table gives the average results of tests for 
each class and sub-class as regards general rise of temjiera- 
ture and radiation 2 >er 2 >ound of coal and smoke -shade. 
The figures under the last head refer to a standard of 
shades ranging from 0 (smoke imperce23tible) to 10 (black 
and dense). It was found in practice that the results of 


this smokMiade test were in general accord with those of 
the chemical examination of the chimney The 

letters ** a ” and “ n ” in the first column signify air-heating 
and non-air-heating respectively, the average results for the 
whole class being given before tliose for each sub-class. 
All the experiments were made with Wallsend coal, a fair 
representative of the bituminous coals. 
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No. of appli* 
anecs tested. 

A\ eruge rise of 
U'inp. ]>f>r tb «)f 
coul jM^r liour, 
in degrees Falu. 

Average mdia- 
tioii per It) of 
coal ])er limit, 
ill degrees Fahr. 
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1 

19 

!2'88 

3-58 

8-01 

a 

9 

8-87 

2-88 

3-22 


10 

2-45 

4-21 

2*78 

2 

12 

2-99 

4*07 

3-23 

» a 

2 

2-81 

3*93 

411 

.* n 

10 

3-02 

409 

3*09 1 

3 n 

6 

3-81 

3‘Gl 

2*82 ; 

>» a 

none 
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4 

6 

3-05 

314 

2 66 

«f a 

2 

2-41 1 

2*42 I 

2-23 

It n 

4 

3-37 

3.50 

2-88 

5 

18 

3*38 

3*70 

2-73 

11 a 

11 

3-45 

4*00 

2-29 

It n 

7 

3“28 

3-22 

3*21 

6 

10 

414 

1-66 

211 

It a 

2 

3*79 

1-78 

1*58 

t» n 

8 

4-23 

1*64 

2-25 

1-5 (total 
average). 

60 

3*22 

3*62 

2-89 


From this table the following facts, among others, may 
be deduced : — («) the air-heating ])rinciple has not been 
a 2 > 2 ffied with success exce 2 »t in class 5 ; (b) close stoves 
(class 6) are suj>erior to open grates (total average of 
classes 1-5) in respect of freedom from smoke and of 
general heating effect, but they are greatly inferior in 
radiating 2)ower, — a <lefi<'icT)cy winch 2>artly exj)lains their 
unp023iilarity in the United Kingdom ; (r) tlie “slow-com- 
bustioii” 2>nnciph5 gives a high radiation factor, but is 
otherwise not successful; (d) the class of air-heating grates 
with downward, backward, or lateral draughts is, on the 
whole, most eflicient. 

Much attention has been devoted for many years to the Bol 
question of how to work boile.r fires, both for locomotives Aw 
and for fixed a2>pliances, with the least 2 >ossible production 
of smoke and the greatest 2>nssible eva]»orative 2>nwcr, 
Here the desiderata arc essentially the same as in the case 
of domestic fires, viz., adequate admixture of the com- 
bustible va2)ours given oft' by tlie coal with the necessary 
air and the maintenance of a high tem]»erature ; and the 
2>rinciple8 involved are consecjucntly also the same, though 
the a})pliances are necessarily different. Tlicse irajirove- 
ments may be all classed under one or otlier of two heads, 
according as the mode of supplying tlio fuel or tbt mode 
of BUp 2 »lying the air is the subject of the improvement. 
These two kinds of imjirovement may of course be com- 
bined. The article Furnapk may be consulted ; see also 
Steam-En(UNK, sect. “] 3 oilers.” 

In tlio old forms of furnace fresh fuel, as it is wanted, M«c 
is su2)plied by hand labour, the furnace doors being opened 
and large quantities of coal thr(»vvii in. One lesult of this 
is the inrush of great volnnics of cold air, wJncJi, aided by 
the equally cold fuel, lowers the general (<‘Hi]h oilure of 
the furnace. Mechanical stokerh meet this difficulty by 
su2>2>lying the coal regularly in small (jiiaiititics at a time. 
They may be divided into lliose "i^liich deliver the coal at 
the front and grailually ]nisli it baekAvard, thoscs wliicli 
scatter it generally oAer tin* surface of the grate, and those 
whicli raise it from below so that the products of its dis- 
tillation 2>f*»ss through the already incandescent fuel. The 
mechanism by wliicli these results are attained is often of 
a complex nature. 

It is generally recognized that air cannot be efficiently Air-i 
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supplied to tLe furnace if admitted only in frouti and 
accordingly there have been many plane <)evbed for supply* 
iug it also at the back. In some cases currents of air are 
induced by steam-jets ; but this plan lias not proved very 
suci'cssful. The best inventions are on the regenerathe 
prnicij>le. In them tlie air, before eT}terLng the turnace, 
is made to circulate through chambers heated externally 
by the prcxlucts of combustion, and, having thus acc|uirc<l 
a liigh femperature and absorbed heat that would othcr- 
wihci Jiave been lost, is admitted through openings at the 
bridge. Many of these appliances are almost absolutely 
smokeless, and they are much in use. 

The ad\ocatc».s of tlie total or jwirtial disuse of smoke- 
2 )ioducing coals are variously in favour of the 1 olio wing 
substitutes - anthracite, coke, lujuid liiel, and gas. 

For some purposes anthracite and other coals containing 
a high percentage of carbon may lx*, and have long been, 
advantageously used as fuel. The} yield a much smaller 
percentage of distilLitiou ]»ro(lucts tlian ordinary coals, and 
produce no smok<', oi almost none. Hut th(*y are difficult 
to ignite, and in small fin‘s difficult to keep burning; 
they give very liUle tlame, and are comparatively exjien- 
sive, so that they uie under c<»nsiderable disaxhantage 
as compared with tJic usual kind^ of coal. Many of the 
grates and stovt*^ e.xhibitcd at South Kensington were 
specially de\isi‘<l lor burning anthracite, and some of them 
arc decidedly succts^ful ; but it is not likely that anthracite 
will ever take the place of bitiiiniiious coal to any great 
extent in the Hiitish Isles. There the great coal-fields 
undoubtedly are the natural sources of fuel, and no pro- 
posal involving a comidete neglect of this fact can ever 
be successfully carried out. 

This remaik, however, does not apply to the use of coke 
and of gas, which are themselves made from coal. Coke 
is produced in largo quantities both for its own sake and 
as a bye-product in the manufacture of gas for ligliting 
purijoses, and is largely used in various kinds of furnace. 
It gives no smoke ; but it resembles anthracite also in being 
but ill adapted to use in ojicn grates oii a<*couut of the 
difficulty of ignition and the absence of fiamo (see Furl). 

In America, where natural jiet roleum is obtained in 
such enormous quantities, the experiment has been made 
of using it as the source of heat for boilers. A jet of 
superheated steam (at about 600“ Fahr.) is blown into the 
hot combustion chamber and the oil and air enter mixed 
with it. The results are said to bo excellent,- the fire 
smokeless and the efficiency high. The residue from coal- 
tar, after the naphtha and light oils have been recovered 
from it, run also be advantageously used in this way. The 
chief disa<l vantage attending the use of liquid fuels such 
as petroleum seems to he in the fact that they are some- 
what dangerous, fatal accidents having occurred in America; 
and the miige of tlu'ir ap^ilication is necessarily limited. 
To use iherii tor the heating ol houses is of course quite 
out of the question. 

Of all the schemes and inventions for the abatement of 
siYioko that one wdiieh jirojioscs to distil l onl in one opera- 
tion, and to burn the products of the distillation in another 
and quite 8e|»arate operation, is 'without doubt the most 
thoroughly scientific ; ami to it, rather tiian to patent 
grates and furnaces, w^e must look for the ultimate solution 
of the question. Many arguments may be adduced in 
favour of gas luxating as opposed to coal- heating, the most 
important ot which are here briefly given. (J ) Coal ghos, 
on distillation, not only gas and coke, whicli are lioth good 
heating agents, but intermediate products, many of which 
arc of commercial value ; these include ammonia, benzine, 
carbolic acid, anthraciue, <Src. As science advances the 
value of coal-tar will probably be enhanced by further dis- 
coveries ; already it gives the raw material for the pre- 


l^avation of ntonbe^le^s hoautiM dyes, of mu} 

of some drugSi and quite lately a aahstauce demibi^ as 
an admirable substitute for sugar has been prepared from 
it. All these intermediate iiroducts are now, according to 
our barbarous methods of burning coal, used simply as 
fuel. (2) Clas can be laid on in pipes to any S]iot, can lie 
lit or turned out at any moment, and can be so managed 
that less heat is frittered away and more apjdied to the 
specific object than in the case of coal-burning. (3) It 
produces no smoke and leaves no ash or cinder, so tliat 
cleanliness is attained and much labour and exjiense are 
saved. (4) The coke produced during the pre])aration of 
the gas has uses oi its own as solid fuel and for otlier 
purjjoscs. (5) As has been already said, suliihur is an 
ingredient of all coals, and suliiliunc acid U one of the 
necessary results of burning them, not to be got rid of by 
“smoke abatement.’^ Coal gas, liowever, can to a groat 
extent be freed irom sulphur compounds, and it is jtossible 
tliat the purification methods in vogue may Lereafler be 
irniiroved, so that we have hcie a moans, it any exist, of 
curing the chief e\ils of our present system. — injury to 
our resjiiratory organs, i>roduction of fogs, and destrui‘tiott 
of vegetation in towns. The princijial disadvantage of the 
proposal is to be found in tho higli cost of coal gas, which 
now varies generally from 3s. to 4s. ]>er 1000 cubic feet, 
whereas it has been calculated that it would have to cost 
not more tliuu Is. or at most Is. 6d. to (*onij>ete success- 
fully with coal. There is no (h)ubt, however, that tho 
cost miglit, and it jirobably w'ill, be brought dowm to this, 
as the high late is due to causes not inherent in the nature 
of things. Sir William Siemens 2 )i*o 2 >osed that l>vo sets of 
mains should be laid in hhiglish towns, on^ lor beating and 
one for lighiiug gas, and sliowed that the fiist and last 
portions of every preparation of gas an* possessed of very 
low illuminating jiower, but if collected apart w*ould do 
excellently for heating purposes, while the rest w'ould be 
improved tor lighting. It is jirobable, however, that 
electricity will ultimately drive gas out of the field as an 
illuminating agent and that it will then bo relegated to its 
true place as a heating agent. When that is done coal 
will no longer be burnt as a whole, but only those of its 
products (gas and coke) which are good for heating and 
fur nothing else. 

Meaiwhilc, ordinary coal gas has already, exjiensive as 
it now is, been lai-gely applied to certain i»uri)oses, notably 
to cooking stoves and other domestic roquirciiients, to gas- 
engines (in which the generation ol steam is unneces.sary), 
and to bak(»rs^ ovens ; and these inventions aio calculated 
materially to diminish the smoke miisauco. Ju onler to 
obtain an economical gas capable of being genciat(*d on 
the spot and used for operations on a large s(‘ale, Sir W. 
Siemens devised a gas-producer in which coal is partially 
burnt in a limited atmosphere and is wholly converted into 
gaseous products (chiefly carbonic oxide), only the ash being 
left. This “]>roducer-ga8” is a weak fuel, being largely 
diluted with atmospheric nitrogen, and is tht*refore in- 
applicable to domestic ]mrj)OBes ; but for many others it 
suits admirably, one of the best examples ot its ajvplication 
being Siemens s own regenerative gas furnace for melting 
steel (see Sikmkns). Otlier gas-product*rs Jiave lieen 
patented, and the cost of the gas so made is as low os 
4d. j>er 1000 cubic feet, or even less. It is i»robably, 
however, but a temporary sul>stitute for true coal gas. 
In tho use of this latter we shall, witliont doubt, find the 
true scientific solution of the smoko-abatement problem. 
As an example of what gaseous fuel can do, it may be 
mentioned that in Pittsburgh in Pennsylvania tho furnaces 
are ]t;ipw being fed by natural oil gas and that that city, 
once one of the dirtiest of manufacturing towns, is be- 
coming one of the cleanest. 
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SMOLENSK, a government of middle Russia, belonging 
partly to Great UuaMia and partly to Wliite Russia, is 
iMiundod by Moscow and Kaluga on the Jil.,Orel and IVher- 
nigoff on the S., MoghilclT and Vitebsk on the W., and Pskolf 
uiid Tver on the N. It covers an area of 21,638 square miles 
in the west of the great ciiiitral plateau, its northern districts 
extending towards the hilly region of the Valdais, where the 
flat-topped gentle docUvities reach about 1000 feet above 
the sea. The rivers being deeply cut in the plateau, the 
surface is also hilly in the western districts (Smolensk, 
Dorogobnzh), whence it slopes away gently towards iin 
mense plains on the east and south. Carboniferous lime* 
stones, containing a few layers of coal (in A"iu*liiiofl’) and 
'tjuarried for building purposes, occu]>y the cast of Smolensk ; 
white (lialk ap})ears in the southern exlrcmity; while 
Tertiary sands, marls, and ferruginous chiys co\cr all the 
west. The whole is overlain with a thick sheet of boulder 


clay, with irregular extensions to the north ; ] W Tertiary 
sands arc spread over wide surfaces; and ]»cal-l)og tills the 
marshy dc‘pressions. Tlie soil, mostly clay, is gencndly 
unfertile, and stony and sandy in several districts. Many 
large rivers belonging to the liasins of the Volga, the Oka, 
the J')ni(‘pcr, and the J)wuna Jiave llieir origin in Smolensk. 
The Vazu/a and the Gzhat, both flowing into the Volga, 
and the ^Moskva and the Cgra, tributaries of the Oka, 
are channels for floating timber. The two tributaries of 
the Dw’ina -the Kasplya and the Mezlia — are of much mnw* 
importance, as they and their afflut'jils carry considerable 
numbers of boats to Riga. The l)nii*per takes its origin 
in Smolensk and w^aters it for mc»ro .tlian 300 miles ; but 
neither this rivcT nor its tributaries (Vop, Vyazma, Sozh, 
and Jlesiia), whose np]ier courses belong to 8iiiolen.sk, are 
navigable ; timber only is floated <lown some of them. 
Many .small lakes ami exten.sive manslies occur in the north- 
west. One-third of the area is under forests. The ]»opula- 
tioiiof Smolensk reached 1,101,172 in 1882, of whom only 
106,133 lived in town.s, and con.sj.sts of WJiite Rus.sians in 
tlio west (46*7 per cent.), Great Russians in the east (42*6), 
and of a mixed i>opulatu>n of both (10*4). Nearly 1000 
Jews and 1000 1\)1 (»h are scattered thr»)ngli the town.s. 

Tho diijial«’ is like* tliot of middle Euasia gfiionilly, altlioagh the* 
moderating iiiflin*ii<‘i* of tin* w’et cliiiiate of wostoni EuiojM* is fidt 
tp some extent. The average yearly temperature at Smolensk is 
Fahr. (January, 13“*f) ; July, 67 ^**2). Notwithstanding the 
xinproduetive soil ami the frequent failures of erojis (es|M*eiully in 
the north we.st), tlie chief occniwition is agi’iculturc. In 1881 
51,040,000 acres were undei crops, and 2,:i70,600 qnaitcra of gi*aiii 
of varioiiH kinds wore raised (2,930,400 in 1883), the potato erop 
yielding 6,498,400 bushels. Nearly all the land is eiiltivntul by the 
j>easaut communes,— only 766,. ^»00 acres (<»ut o( 6,8GvS,900) in tlie 
liands of single imlividiials being under cultivation. Oats are an 
important (‘ 1 * 0 ] >. Ilenqiaud flux are largely raised and expoitcd. 
('at tie brooding stands at a low' level ; the cattle of the ]»easantrY 
sulfor from a w.iiit of rneadoW' and pasture land, which is mostly in 
i»rivato owiicrshij). hi 1882 there were 329,850 horses, 349.000 
norntsl cattle, 401,000 sheep, mid 102,000 pigs. The |K*asaiiti> 
anj mostly very poor, in consequence m>t only of the desolatimi 
inflicted on Smolensk in 1812, the etfects ot wdiicli are still lelt, 
but also of iiiHuflieient allotments and want of meadows. (fard< n- 
ing and bce-keej)ing, which formerly flouri.shed, liavc almost 
disappeared. The tinilier trade and hoat-huihling are impoitaiit 
sources of jueoine, hut do not furnish employincnt for all who aie 
in need of it; more than om**hidf of tlic male |K>pulatioTi of west 
Smolensk leave Uieir homes every year in soareli of w'ork, irtincqinlly 
as navvies throughout Russia. 'The inanufaetures are ik’vohiping 
but slowly, and in 1882 employed only about 6100 W'orkmeu, — tlieir 
annual production boing valued at iC828,800 ; of this umon«t the 
distilleries yielded nearly one-third. A few eotton-iiiills in the 
east liave a production valued at £62,160 per annum. A lively 
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Hud the whm cotu, tiemp, h.intiM'M, linaped, and etneeiaur 
tiniror ore shipped to the amount of nearly £400,000 anniuilly, A 
ctinsiderable quantity of corn is iiiqiortiMl into the western districts. 
Sinolensk is cro.ssed by tW4» inqiortmit railways, from Moscow to 
VVarsaw and ii'om Kigji to Saratoll ; ahmmh'line connects A'yasnta 
with Kaluga. The educatioiial instiUuions tnubi.'ice eleven gym- 
nasia and pn»gymnnsi<i (s.iO ho>s and 1402 giils) ainl 394 piiiuary 
schools (15,031 buys and 2142 gills). Smolensk is dnimd into 
twelve dislriels, the ehnf tow ns ot whic'h, with their populations 
in 1882, iii*e Sijioleiisk (set* below , llvct\i (Tl.’iOk Rorogohuzh 
(8400), l)iihovshin.i (3660), Eluva (48:)0 r./h.«1..k uO.Mn, Krusnyi 
(35fi0), Poryctehie (4650), Kost.u 1 (9<i.'>0), Sv P he\ ka . .".720), V va/iua 
(13,000), and Yiiehnoil (3230j. 

SMOLENSK, capital iJ the above gnivemnicnl, is situ- 
ated on both banks of tin* J)nicjMi\ at the jnn<*tion of the 
^ailwa>^s from Moscow* to War.savv and fiom Riga to Orel, 
262 miles }>y rail wu.st-snuth-wi*.st oi Mosi-uw. The town, 
with the ruins of its old kremlin, is built on the liigh crag.s 
of the loft bank ot tho l)nic]>er, ii.s subutbs i‘\tendiijg around 
and on the oppexsito bank of tho ri\ir. Its walls arc now 
rapidly falling into liccay, a.s well a.s all other n'lnaindors 
of its pa.st. Tlio cathedral was erect Oil in 1()76 1772, on 
the site of a more inirnitive building (i‘ii‘cte‘l in 1101), 
which was blown uj) in 1611 by llie dctend(‘is of the city. 
The picture of tho Viigin brought to nu.ssia in 1046, and 
attribnti‘d to St Luke, vvliicli is kept in this catliodrul, i.s 
much vt‘nerati‘d throughout central Russia. Two other 
cliurclies, built in tlio i2th century, Lave been .spoiled by 
roemit additions. Smolensk is neither n connnorciul nor a 
inanufacturing centre; its iiopniation was 33,830 in 1882. 

SiiKiIciisk, one ol tin* eldest towns of Russia, is mentiuiicd in 
Nestor us the 1 hief town of tlie t’l i\ iti hiN, situated on the great coin- 
iiicrcial route “lioin the A aiv.aghs ti» the tJiu'ks ’* U maintained 
a lively tialhe with t’onstanliiioph* ilown to the 1 llh miturv, when 
the princijMiUtv of Miiolcnsk iiieludcd Viichsk, 31oscow, ^valnga, 
and parts of the ]nvsciil govennmnt ol Pskolf The piinecH of 
Kicff W'cre often rcc ogni/eil ns nnlit.irv i lii<*fs by tin r/// tr/tf (( ouiicil) 
of Smolensk, who mostly prcleiitMl Mi-lislail and 1ns <les<*cndnntH, 
and Hostislair M.stislavo'\itcli iKs-nme th# liend ol .i sniis of nearly 
independent jirinces ot Smolensk. Fioni the 14lh century these 
last fell more and moic under the inlluince of the Litliuaniau 
priiiecft, and in 1404 Smolensk wasanneved to Lithuania. In 1449 
the Moscow ]»rinees ivnouined their claims ujkui Smolensk: never* 
thcless this luqHirtwnt nty, which was both a slionghoUl and a 
commercial centre wilh marly 100, OIK) inh.ahitaiits, wiisu constant 
source of contention betwem Moscow and Lithuania. In 1514 
; it fell under Russian dominion; hut duinu' the liistuihaiues of 
I 1611 it was taken by Sigisniund III. of J’ol.nid, and it reiiiaiiicd 
under Polish rule until 1654, wla*n the Jtus.si.iiis lelook it ; in 1686 
it was definitively annexed to Jiussia. Jn the Ihtli c i nliuy it pla.ved 
an iiujMirtant part as a basis foi the niilil.iiy o]iei.itioiis of I’efer J. 
timing his wars with Sweden. In 1.S12 it was wc J1 hntilnd; hut 
the Fniieh took it, when it .suffeied imuli from « onHiigialiuns, and 
generally, dmiiig the war. 

SMOLLETT, Tobias Guonor. (1 721-1 771 ), mntdist, was 
born at I>ah(uliurn,in the tallcy of Leven, 1 Ininbartonsliirc, 
in 1721. Ili.s luioyant liumonr and cnt'it'-v \\( ic the g’fts of 
nature, and early cxpciicnce fiinii.shcil him with .'ilMindimt 
]»rovocation for tho liarsli and iNiinal -siiws of linnian 
nature to be traced in liis uom Is. At a m i \ imi ly age he 
was ]dac(‘d in a jiosition calciihitMl to li.ud'ii the licart 
of a ])roud and M*nsiti\c child, lli'.follnr tin* yoiiiigi .st 
Km of the Jiiird of Ihnihill, a S<*o»li^h hjil du^nitnry, 
nuirried agaiii.st the ainbitinn ot hi- Itiniib .Hid (b\*d 
young, leaving tliree children, ol Avlmm fin fiilini /M)\«li.^t 
was tbo second son, cntiicb unprosnhd t«*i 1 lo boy, 
being thus li*ft dcjicndi'iil on tin clniiilv ol jGative.s, 
grudgingly and insolent I\ bestowi d, .is it km nn d t(» iiiin, 
learned to look with ,sns|jn ion on kindly pi<'b ^ ions. Jle 
seems to liavc received the fndimny book cdiitation of 
the jdacc ainl piiiod. Jle wns m nt to the i»< lehboui ing 
grammar-school of J hiniL.'irton tnuglit at tin* time by 
one of tho ino-t cmim'iit .s<*JiooJni.*sli rs in Scotland and 
tlioroaftcr to the university of Glasgow. 71c wished then 
to outer tho army, a.s his elder brother had done, but 
much against his will was ap])rcnticed to a surgeon. His 
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^grandfather died when he waa in his eighteenth year, 
without leaving any provision for the children of his 
youx^est son, and in his nineteenth year Smollett left 
Cflosgow and launched himself on London in quest of for- 
tune with the tragedy of the Regicide in his pocket. He 
failed to get the tragedy accepted, and, reduced almost to 
starvation, was fain to take the situation of surgeon’s mate 
on board a ship of the line. Ho was present in 1741 at 
the siege of Cartagena. He soon quitted the navy in 
disgust, but during his service of a few years he acejuired, 
ns Scott says, “ such intimate knowledge of our nautical 
.world as enabled him to describe sailors with such truth 
and spirit of delineation that, from that time, whoever 
has undertaken the same task has seemed to copy more 
from Smollett than from nature.” 

Returning to England in 1710, Smollett made a de- 
sperate attempt to live by his pt*n, publishing the satires 
Adiure and Reproof — satire being then in fashion -and 
pushing the Regu'ide and other dramatic works on thea- 
trical managers and j»atrons. He nwenged himself in his 
.satires for the rohuffs given to liis plays. Whether he 
was ever reduced to such straits as Air Aiclopoyn, whom 
Roderick Random mot with in the Fleet, is not known for 
certain, but it is (‘ortain that he was sharply ])inched; and 
be did not mend his circumstances by marrying a portion- 
less lady whom lie had met in the West Indies. His 
buoyant sjiint was not in the least broken by adverse 
fortune, but it w'as considerably inflamed and embittered. 
His fierce and distempered mood when ho wrote Roderick 
Random is reflected in the (‘haractors of the novel, wdiich 
Arc drawn with a much more defiant and contemptuous 
hand than lie used in any of his subsequent works, Tlie 
author w'as not a cold-blooded cynic, but a proud warm- 
hearted nuiii enraged by what he considered unjust usage. 
He was not in a mood to dwell upon lovable traits in 
human nature, or to find ideasure in jiretty sentiments. 
Tlie public, however, w’hen Roderick Random was published 
—in 1718, a few months before Tom Jones — did not con- 
cern themselves with the character of the author. The 
wealth of Inmiorous incident, the rajiidly moving crowd of 
amusing figures, concealed all those harsher features in 
the picture of life which quiet reflexion can now trace to 
the circumstances of the author, smarting as he was under 
petty insults and rt>al or fancied indignities. This novel 
at once raised Smollett into rejmtation. It follow'ed 
after an interval of three years by Peregrine Pickle (1 751 ), 
the immediate popiilarily of which was helped by the in- 
sertion into the body of the novel of two stories from real 
life, the memoirs of a lady of quality (Lady Vaiio) and 
the iiiemoirs of the ])hilanlbropist Al‘Kercher, This second 
masterpiece was written with a much lighter heart than the 
fiiBt, although it must be confessed that tlic hero is not 
mucli of an imjirovcnient on Roderick Random. Scott 
«lescril»es him as “the savage and ferocious J’icklo, who, 
besidtB his gross and base brutality towards Emilia, Ijcsides 
ids ingratitude to his uncle, and the savage ]«opoiisity 
which ho shows in the pleasure ho fakes to torment others 
Ry practical jokes, resembling tlioso of a fiend in glee, 
exhibits a low and migentlciminliko tone of thinking, 
only one degree Idgher tlian that of Roderick Random,” 
There is, howevsr, this difference, that the author seems 
much moie conscious of the bail qualities of I’ickle than 
of Random. He ex])emls no sympathy or fine sentiment 
on either, but Random’s defects are re])reseii1ed as the 
results of the har.sh treatment he had himself received, 
while Pickle's a])pear rather as the outcome ot a naturally 
harsh and insolent cliara<‘ter. Both are far from being 
model gimtlcmon, but Pickle is several degrees lower 
rather than one degree higher than Random. In the 
«econd novel there is a still richer crowd of characters. 
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qmdnt, onwijringi dufguating, and contemptible ; but there 
is more of a tendency to secure variety esttiavagwt 
caricature* For some of the indecencies in the first edition 
Smollett apologized,and withdrew them in a second edition, 
but he stUi left enough to satisfy the greediest taste in 
that particular. He also withdrew a very offensive allu- 
sion to Fielding, and in his next novel, Th^ Adventures of 
Ferdinand, CouM Fathom, paid that great rival the com- 
{iliment of imitation. Though Smollett was far from being 
a servile imitator, there can be no doubt that he profited 
greatly by Fielding’s example in all the higher essentials 
of his craft. This, his third effort, although it has not the 
same exuberant humour and fresh variety of character, is 
vastly better in point of constructive skill and sustained 
power of description. It looks as if ho had deliberately 
set himself to show that he too as well os tlio author of 
Tom Jones could make a jilot. The vileness of Fathom’s 
character is so repulsive that the novel is much loss often 
read than others of Smollett’s ; but it is his greatest feat 
of invention, being not a mere string of lively adventures, 
but a connected series in the progressive movement of 
tlie villain 8 career. It contains some of Smollett’s most 
cynical comments on human motives, as well as passages 
that illustrate strikingly his real goodness of heart. He 
was not at home, however, in the direct exjiression of 
tender sentiment ; w'hen any of liis persons gush, they do 
so with suc'h wordiness and extravagance as to give them 
an air of insim^erity. 

With the composition of Covyit Fathom in 1753 Smollett’s 
invention seemed to bo exhausted for the time. For the 
next ten years he occupied himself witli miscellaneous 
literary work, translating Don Quu'ote (publislied 1755), 
compiling o, Compendium if Vogagts and 7' ravels {M hi), 
and ]jro<lucing a JUslorg of F tiff land from the Landing of 
Cvesar to the Treaty of Aixda-Chapclle (1757), followed by 
a continuation down to the date of publication (1761-65), 
Smollett, in short, from the time of his first success made 
his living as a profe.ssional man of Icttt rs. He obtained a 
medical degree from a (»erman university about 1752, 
and sot uj) as a }iliysician, but seems never to liave acquired 
much practice. He turned this experience to account, how- 
ever, by caricaturing iwCount Fathom the arts of rising in the 
]»rofession. He liad very little more success in his at tempts 
to write for the stage. The Regicide was never acted, and, 
when it w^as publislied in 1749 to cxjiosc tlie folly of 
managers in not accepting it, the verdict of the jmblic was 
ratlier with the managers tlian with the author. Smollett’s 
single success on the stage was a farce with a political object. 
The Reprisals, or the Tars of Old England, produced in 
1757 to excite feeling against the French. As a journalist 
also Smollett was not particularly successful, partly perhaps 
because he attached himself to the losing side, the Tory 
and High Church jiarfy. He edited tlieir organ The Cri^ 
tirnl Revmo for some years, and in 1 759 suffered imprison- 
ment for an attack on Admiral Knowles. At the beginning 
of the reign of Ccorgo HI. he supported Lord Bute’s 
ministry in The JiHfon, but The Briton was driven out of 
the field by Wilkes’s North Briton, Altogether Smollett’s 
revenue from play-writing and journalism seems to have 
been small, unless his party services were requited inde- 
pendently of the sale of his papers. But his name stood 
high witli booksellers. He introduces himself in Humphrey 
Clinker OA a d^iienser of literary patronage, surrounded by 
a nunilicr of humble dependants. Those were probably 
the liacks to whom ho gave employment in his journals 
and in such booksellers’ jobs as his translation of Voltaire 
and the compilation entitled The Present State of all 
Nations, containing a Geographical, Natural, Commercial, 
andP Poliiiral History of all the Countries of the Knovm 
World (1763). 
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1m iha oottvMt of tbb hutA miaceUaneoua tadE-vork, 
tinder which Smollett’s health gave way completely, he 
wrote instalments for the British Ma^tzsme (in 1760 
and 1761} the curious satirical romance of Sir Lancelot 
Greaves, It is only in externals that this work bears any 
resemblance to Ban Quixote. The author seems to have 
hesitated between making Sir Lancelot a mere madman 
and making him a pattern of perfectly sane generosity. 
The fun and the seriousness do not harmonize. The young 
knight’s craze for riding about the country to redress wrongs 
am^ cap-a-fie is too harshly out of tune with the right- 
ness of his sympatl^s and the grave character of the real 
abuses against which his indignation is directed. In execu- 
tion the work is very unequal and irregular, but the open- 
ing chapters are very powerful, and have been imitated by 
hundred of novelists since Smollett’s time. 

Upon the failure of his health in 1763 Smollett went 
abroad and lived in France and Italy for three years. He 
published two volumes of Travels soon after his return in 
1766. Three years more he spent in England, trying in 
vain to get some consular post abroad, where the climate 
might suit his shattered constitution. His extremely clever 
and extremely coarse political satire, The Adventures of an 
Atomy published in 1769, was probably inspired partly by 
resentment at the neglect of his own claims by successive 
ministries. He left England soon after its publication, 
and spent the last two years of his life in a house at Monte 
Novo in the neighbourhood of Leghorn. Here, labouring 
under a painful and wasting disease, he composed his last 
work. The Expedition of Humphrey ClinkeTy published in 
1771. This is generally regarded as his best novel. It 
certainly is the most pleasant reading, much softer and 
more humane in tone, while equally alive with vivid 
sketches and studies of character and a never-failing supply 
of ludicrous adventures. The loose and easy plan does 
not require for its execution the sustained power shown in 
Count Fathom ; but, on the other hand, it leaves the novelist 
free to introduce greater variety of character and incident. 
None of his novels gives a better impression of Smollett’s 
versatility than Humphrey ClinkeTy and there is none of 
them to which his successors have been more indebted. 
But whoever would understand how much the English 
novel owes to Smollett must read all his five fictions and 
not merely the most celebrated three. His influence upon 
novel-writing was wider even than Fielding’s. He died 
at Monte Novo on 2l8t October 1771. (w. m.) 

SMUGGLING denotes a breach of the revenue laws 
either by the importation or the exportation of prohibited 
goods or by tlie evasion of customs duties on goods liable 
to duty. Smuggling is, as might be expected, most pre- 
valent where duties are high. The best preventive is the 
imposition of duties so low in amount and on so few articles 
that it becomes scarcely worth while to smuggle. Legisla- 
tion on the subject in England har been very active from 
the 14th century downwards. In the reign of Edward 
III. the illicit introduction of base coiii from abroad led 
to the provision of the Statute of Treasons (25 Edw. III. 
St. 5) making it treason to import counterfeit money as 
the money called “Lushburgh.” Such importation is still 
an offence, though no longer treason. After the Statute 
of Treasons a vast number of Acts dealing with smuggling 
were passed, most of which will be found recited in the 
repealing Act of 6 Geo. lY. c. 105. In the 18th and 
the early years of the 19th century smuggling (chiefly of 
vidne, spirits, tobacco, and bullion) was so generally prac- 
tised in Great Britain as to become a kind of national fail- 
ing* and the smuggler was often regarded as a popular hero, 
like the of modem Spain. The prevalence 

of the offence a century and a half ago may be judged from 
the report of Sir J. Cope’s committee in 1732 upon the 
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fmuds on the revenue. The smuggler of the 18th centuiy 
finds an apologist in Adam Smith, who writes of him as 
‘‘a person who, though no doubt highly blamable for vio- 
lating the laws of his country, is frequently incapable of 
violating those of natural justice, and would have been in 
every respect an excellent citizen had not the laws of his 
country made that a crime which nature never meant to 
be so.” The gradual reduction of duties has brought the 
offence in the United Kingdom into comparative insig- 
nificance, and it is now almost confined to tobacco. Most 
of the existing legislation on the subject of smuggling is 
contained in the Customs Consolidation Act, 1876 (39 
and 40 Viet. c. 36, ss. 169-217). 

The main provisions aip as lollows. VpssoIs engaged in smug- 
gling are liable to forfeiture and their o'wneis an<l nutters to a 
iwnalty not exceeding £500. Smuggled and prohibited goods are 
liable to forfeiture. Officers of customs hA\ e a right ot search oi 
vessels and persons. Fraudulent evasion oi attonqded evasion of 
customs duties renders the oficiider 8ui)jeet to toifeit eithei treble 
the value of the goods or £100 at the eletdion of tlie commissioneis 
of customs. Heavy penalties are ineiirrcd by lesistance to officers 
of customs, rescue of person oi goodh, absembhtig to run goods, 
signalling smuggling vessels, shooting at vessels, boats, or officers 
of the naval or revenue service, cutting adnft cu8lora.s veshels, 
offering goods for sale under pictence of being smuggled, &c. 
Penalties may be recovered either by action or information in the 
superior courts or by summary piweedings In mniinal pioceed- 
ings the defendant is competent and conqicllable to give evidence. 
Tlie Act ^nlios to the United Kingdom, the Isle of Man, and the 
Channel iBiands. Besides, the Customs Act, 50 Geo III. c. 41, s. 
16 (the conesponding Act for Scotland is 55 Geo 111. c. 71, s. 9), 
enac'ts that a liawkor^s licence is to lie forfeited on his conviction 
for knowingly selling smuggled goods. The Merelisiit Shipping 
Act, 1854 (17 and 18 Viet. c. 104, s 243), makes any seaman or 
apprentice, after conviction for smuggling whereby loss or damage 
i • caused to the master or owner of a ship, liable to pay In suem 
nvister or owner such a sum ns is sufficient to reimhursi* tlie master 
o * owner tor such loss or damage, and the whole or ii proportional 
pt«rt of his wages may he letaiuod in satisfiction oi this liability. 
A Iditional provisions as to smuggling aie uKo contained in 42 and 
43 Viet. c. 21 and 44 and 45 Yiet. c. 12. A smuggling contract 
is generally illegal. But it may be valid, and the vendor may re* 
coeer the price of goods, even though he knew the buyer intended 
them to be smuggled, unless ho actually aids in the smuggling so 
as to become yariiceps cnniwis. Coiitnuts to defraud tlu levenue 
of a foreign state are, ac'coidiiig to English decisions, not illegal. 
There is a German decision, moic consonant with in tei national 
morality, to tlie opposite etfect. 

The penalties for smuggling in the United States will he found 
mainly in tit xxxiv. cli. 10 of the Revised Statutes Tlic soumaii 
guilty of smuggling is liable to the same jjcrialty as in England, 
and in addition to imprison irieiit foj twelve months, s. 4696. 

A coiiRidernble amount of liistoilcjil inrunnation on thin subject will be found 
in DowelVn History of I'axaivm and rik(‘'n lixstot y Crtms la hsgUind. 

SMYRNA, in ancient times one of the most important 
and now by far the greatest of the cities of Asia Minor 
(see vol. XV. Plate II.), has jirescrved an unbroken con- 
tinuity of record and identity of name from tin* first dawn 
of history to the present time. It is said to ha\e been 
a Lelegian city before the Greek colonists settled in Asia 
Minor. The name, which is said to he derived from an 
Amazon called Smyrna, is indubitably Anatolian, liaving 
been applied also to a quarter of Ejihesus, and (under 
the cognate form Myriiia) to a eily of A^olis, and to a 
tumulus in the TroaJ. Tlie jEolic settlers ot Lesbos and 
Cyme, imshing eastwards by Liuissa and Neonteiilins and 
over the Hcrinus, seized the valley ol Smyrna. It was 
the frontier city between A^olis on the north and Ionia 
on the south, and was more acei'ssiblc on the south and 
east than on the north and west. At the same time 
it was by virtue of its favourable situation ne^e'^sarily 
a commercial city, like the Ionian colonies It is there- 
fore not surprising that the JKolic clement grew weaker; 
strangers or refugees from tlie Ionian Colophon settled in 
the city, and finally Smyrna passefl into the hands of the 
Colophonians and beeaine the thirteenth of the Ionian 
states. The change had taken place before 688, when 
the Ionian Onomastus of Smyrna won the boxing prize at 
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Olympia, bat it was probably then a recent event. The 
Colophonian conquest is mentioned by Mimnermus (before 
600 B.C.), who counts himself equally a Colophonian and 
a Smyrna^an. The ^Eolic form of the name, ^^fivpva^ 
retained oven in the Attic dialect, and the epithet “ iBolian 
Smyrna ” remained long after the conquest. The favour- 
able situation of Smyrna on the path of commerce between 
Lydia and the west raised it during the 7th century to 
the height of power and splendour. It lay at the eastern 
end qf an arm of the sea, which reached far inland and 
admitted the Greek trading ships iT>to the heart of Lydia. 
One of the great trade routes which cross Anatolia from 
east to west descends the Hermus valley past Sardis, and 
then diverging from the valley passes south of Mount 
Sipylus and crosses a low pass into the little valley, about 
7 miles long and 2 broad, wlicre Smyrna lies between the 
mountains and the sea. Miletus, and at a later time 
Ephesus, situated at the sea end of the 
other great trade route across Anatolia, 
competed for a time successfully with 
Smyrna for the conveyance of traffic 
from the interior; but both Ephesus 
and Miletus have long ago lost their 
harbours, and Smyrna now remains 
without a rival. It was of neceasity 
in close relation with the Lydians, and 
when the Mermnad kings raised the 
Lydian ])ower and aggressiveness it 
was one of the liist points of attack. 

Gyges (687-653) was, however, defeated 
in a great battle on the banks of the 
Hcrinus; the situation of the battle- 
field shows that the power of Smyrna 
extended far to the east, and probably 
included the valley of Nymphaaum 
(Nif). A strong fortress, the ruins of 
whose ancuent and massive walls are 
still iin [losing, on a hill in the [lass 
between Smyrna and Nymphscum, 
was [irobably built by the Smyrnman 
lonians to command the valley of 
Nymphmuin. According to the poet 
Theognis (about 500 b.c.), “pride de- 
stroyed Smyrna.^' Mimnermus laments 
the degeneracy of tlie citizens of his 
day, who could no longer stem the Ly- 
dian advance, finally, Alyattos (610- 
563) conquered the city, and Smyrna 
for 300 years lost its [ilace in the list 
of Greek cities. It did not entirely 
cease to exist, but the Clrcek life and political unity 
were destroyed, and the Smyrnscan state was organized 
on the village system (yKctTo Kwfiy^v). It is mentioned 
in a fragment of Pindar, about 500 b.c., and in an in- 
scription of 388 B.C. A small fortification of early style, 
rudely but massively built, on the lowest slope of a 
hill behind Buruabat, is jiorhaps a fortified village of 
this period. Alexander the Great conceived tlio idea of 
restoring the Greek city; the two Nemeses who were 
worshi}>ped at ^Smyrna are said to ha\e suggested the 
idea to him in a dream. The scheme was, according 
to Strabo, earned out by Aiitigonus (316-301), and Lysi- 
machus enlarged and fortified the city (301-281). The 
acropolis of tlio ancient city had been on a steep peak 
about 1250 feet high, which overhangs the iiorth-oastem 
extremity of the gulf; its ruins still exist, probably in 
much the same condition as they wore left by Alyattes. 
The later city was founded on the site which it still 
occupies, partly on the slopes of a rounded hill called Pagus 
near the south-east end of the gulf, partly on the low 


ground between the hill and the sea* The beauty of the 
dty when seen from the sea, clustering on the low ground 
and rising tier over tier on the hillside, is frequently praised 
by the ancients and is celebrated on its coins ; the same 
impression still strikes the spectator, and must in ancient 
times have been much stronger, when magnificent build- 
ings, an imposing acropolis, and the wide circle of massive 
wdls combined with the natural sceneiy in one splendid 
picture. Smyrna is shut in on the west by a hill now 
called Deirmen Tepe, with the ruins of a temple on the 
summit. The walls of Lysimachus crossed the summit of 
this hill, and the acropolis occupied the top of Pagus. 
Between the two the road from Ephesus entered the city 
by the “ Ephesian gate,” near which was a gymnasium. 
Closer to the acropolis the outline of the sta^um is still 
visible, and the theatre was situated on the northern slopes 
of Pagus. The line of the walls on the eastern side is 
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unknown ; but they certainly embraced a ^eater area than 
is included by the Byzantine wall, which ascends the 
castle hill (Pagus) from the Baamakhan6 railway station. 
Smyrna possessed two harbours, — the outer, which was 
simply the gulf, and the inner, which was a small basin, 
with a narrow entrance closed by a rope in case of need, 
about the place now occupied by bazaars. The inner 
harbour was partially filled up by Timur in 1402, but it 
had not entirely disa[>peared till the beginning of the 19th 
century. The modem quay has encroached considerably 
on the sea, and the coast-line of the Greek time was about 
90 yards farther to the south. The streets were broad, 
well paved, and regularly laid out at right angles ; many 
were nam^ after temples : the main street, called the 
Gk>lden, ran across the city from west to east, beginning 
probably from the temple on Deirmen Tepe, and continuing 
towards Tepejik outside the city on the east, where prob- 
ably the temple of Cybole, the Metroon, stood. Cybele, 
worshipped under the name of Meter Sipylene, from Mount 
Sipylus, which bounds the Smyrna valley on the norths 
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wis the tutelar goddess of the city. The plain towards 
the eea was too low to be properly dnraed, and hence in 
rainy weather the streets were deep with mud and water. 

The river Meles, which flowed by Smyrna, is famous in 
literature and was worshipped in the valley. The most 
common and consistent tradition connects Homer with 
the valley of Smyrna and the banks of the Meles; his 
figure was one of the stock types on Smymasan coins, one 
ckiBs of which was called Homerian ; the epithet Mele- 
sigenes ” was applied to him ; the cave where he was wont 
to compose his poems was ehown near the source of the 
river; his templer the Homereum, stood on its banks. 
The steady equable flow of the Meles, alike in summer 
and winter, neither swollen after rain nor dry during 
drought, its pleasant water, its short course, beginning 
and ending near the city, are celebrated by Aristides and 
Himerius. The description applies admirably to the stream 
which rises from abundant fountains, now known as Diana’s 
Bath, some way to the east of the city, and flows into the 
south-eastern extremity of the gulf. The common belief 
that the torrent, dry except after rains, which flows by 
Caravan Bridge is the ancient Meles flatly contradicts the 
ancient descriptions. 

In the Koman period Smyrna was the scat of a convmtm 
which included southern AColis and great part of the 
Hermus valley. It vied with Ephesus and Pergamum for 
the title “ First (city) of Asia.” A Christian church ex- 
isted here from a very early time, having its origin in the 
considerable Jewish colony. Polycarp was bishop 
of Smyrna. The bishops of Smyrna were originally subject 
to the metropolitan of Ephesus ; afterwards they became 
independent (awoK€</>aA,ot), and finally were honoured with 
metropolitan rank, having under them thebishopsof Phoca3a, 
Magnesia ad Sipylum, Clazomenae, Sosandrus (Nymph- 
seum 1), Archangelus (Temnos ?), and Petra (Menemen 1). 

When Constantinople became the seat of government 
the trade between Anatolia and the west lost in import- 
ance, and Smyrna declined apace. A Turkish freebooter 
named Tsacha seized Smyrna in 1084 and maintained 
himself there for some time, but it was recovered by the 
generals of Alexius Comnenus. The city was several times 
afterwards ravaged by the Turks, and had become quite 
ruinous when the emperor John Ducas Vatatzes about 
1222 rebuilt it. The famous chieftain Aidin conquered it 
about 1330 and made his sou Amur governor. Soon after- 
wards the knights of Saint John established themselves 
in the town, but failed to conquer the citadel. In 1402 
Timur stormed the town and massacred almost all the in- 
habitants. The Mongol conquest was only temporary, 
but Smyrna has remained till the present day in Moliam- 
medan hands. It is now the greatest commercial city in 
the Levant; its population is about 200,000, of whom 
nearly half are Greeks. It is the terminus of the railway 
system which is gradually spreading over Anatolia. Two 
lines start from Smyrna : one ascends the Hermus valley 
by Magnesia and Sardis to Alashehr (Philadelphia), about 
110 miles ; the other goes south by Ephesus to the Mccander 
valley beside Magnesia on the Masander and then ascends 
the valley to the neighbourhood of Laodicea on the Lycus, 
143 miles. Since the revival of the Levant trade by the 
Genoese and Venetians Smyrna has been the emporium 
for the whole produce of Anatolia; the chief raw i>ro- 
ducts exported are valonea, figs, raisins, opium, madder, 
liquorice, cotton, sponges, emery, &c.; almost the only 
articles of native manufacture which are exported from 
Smyrna are the carpets woven at Gcurdiz, Coula, Ushak, 
and other places in the interior. Smyrna has frequently 
been partially destroyed by earthquakes ; that of 178*a.i>. 
is the most famous, and in 1688, 1768,^ and 1880 the 
town suffered, severely. (w. M. ra.) 


SNAIL. In England the word ** snail ” in popular lan« 
guage is associated with Gasteropoda which inhabit land or 
freidi water and which possess large conspicuous spiral 
shells ; terrestrial Gasteropoda in which the shell is rudi- 
mentary and concealed are distinguished as “slugs.” In 
Scotland the word “slug” is absent from the vernacular 
vo^bulary, both shell-bearing and shell-less inland molluscs 
being known as snails. Marine Gasteropoda are occasionally 
termed “sea-snails,” and the compounds “pond- snails,” 
“liver-snails,” “water-snails” are in common use. The 
commonest land-snails are those species which constitute the 
family order rvlnionata, sub -order Siylmnmaith 

pkora. The other two families of the same sub- order, 
JjimdcidK and Onrhidiidse, include all the slugs. In the 
first of these are comprised all the slugs known in Great 
Britain, and indeed in Euro])e. The Onchidiidve are entitled 
to the name “ sesrslugs,” as they are shell-less l^ilmonates 
living on the seashore, though not actually in the sea. The 
term “ water-snails ” includes the whole of the remaining 
sub-order of the Pvlmonata^ namely, the Basommalophora^ 
in which the eyes are sessile. This division comprises two 
families, Limnmtdx and Avricididai ; some of the members 
of the first are amphibious, some entirely aquatic; the 
snails of the second family are found near but not in the 
water. Thus the whole of the Pulmcmata which breathe 
I air, are destitute of gill-plumes and operculum, and have 
a complicated hermaphrodite reproductive system are 
either snails or slugs. But there are a considerable num- 
ber of snails, both terrestrial and armatic, which are not 
Pulmonates. The land- snails which have no gill-plume 
in the mantle-chamber and breathe air, but have the sexes 
separated, and possess an oi)erculum belong to the order 
Azygofrranchin^ of -which they form a distinct sub- order, 
the Pnewnwnochlamyday containing three families, Cyclotio- 
mid^j Helidnidmy and Adndidfc. The fresh- water snails 
which are not Pulmonates are the PaludinidXf Valvatidxy 
and Ampuliaridxy together with B'eritim, a genus of the 
Neritidx, These all possess a fully develops gill-plume 
and are typical Azygobranchiatos of the sub- order Bolo- 
chlamydoy most of the members of which are marine. 

The family Hclicidm has a world-wide distribution. In ITelim 
the spire forms a more or less obtuse-angled cone ; there are above 
1 200 species, of which 24 are Ilritish. Helix mmoralisy li., o( wbich^. 
Twrt&nais is a variety, is one of the commonest fornis. Helix pomati^ 
L., is the largest species, and is known as the “edible snail " ; it is 
commonly eaten in France and Italy, together with other species. 
It was formerly believed to Iwive been inti oduced into Jiritain by 
the Homans, but there is no doubt that it is a native. In Huccirua 
the cone of the spire is acutc-anplcd ; thrtje species are Hritish. 
In l^itrina tl»e spire is very flat ana the surface glassy. In BuUkmu 
the spire is elongated with a pointed apex. Pup(t is named from 
its resemblance to a chrysalis, the apex being roun<led. The shell 
of ClausilUi is sinistral and its ajierturc is jirovided with a hinged 
plate. The commoner Euiopean slugs of small sire all belong to 
the genus Limax^ in which the opening of the man tie-chamber is 
posterior. L. Jlavus is the ctsllar sing. L. a<jr 4 Hth^ L. arbornnif L. 
viaxiin/uSj occur in gardens and lields. The laiger black slugs are 
species of Avion, of which two are British, A. nU r u’ld A hottmsis. 
Testaeella halioiidca is common in (Ireal Britain and throughout 
Europe. ^ . 

The Lmineeidm occur in all parts of the world. eontains 

the largest species. 7>. pereger, Muller, is iibupiitoiis in t»reat 
Britain and common all over Europe. AH the^ species shj iisnally 
infested with Cercarise and Jletlix, the larval forms of 1 lemafodo 
iiarasites of vertebrates. A. truncatvhut bai hours tlic (xmintioi 
Paseiola hepatica, the liver-fluke, whicli causes rot in slice j». 
which occurs in rivers, has a minute limpet-like sliell. rlanorlna 
has the siiire of the shell in one plane, Physa is smaller than 
TAmnmua and has the upper jmi t of I he spii-o niueli shorter. In 
the AurienlUliV the aperture is dciiticnlated. Auricnh XH Contmod 
to the East Imlies and Peru. Carjl^/uum minimum is Ihitish. 

Of the Cgcluatomidee only one species, CgcloaHmu '''/A/ws, Muller, 
is British:' it hides under si ones and roots. The HehciiudmnTQ 
exotic, ranging from the West Indies to the Pl.ilippines Ot the 
Acir^Uidse, which are all minute, Acieula Hnfulu is IJntish. ^ 

ThQ Ammllaridte confined to the liopics. Ampullanahaa 
veiy long tentacles and a long siphon formed by the mantle. 
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Falmia is common in fhssh waters throoghout Britain ; the 
when the animal is expanded ie protrude beyond the mantle- 
chamber. The Paludinidm are common in the northern hemisphere. 
Paludina and BUhmia are both British genera. In Paludvna the 
whorls of the spiial are very prominent ; the genus is viviparous. 
J7^tAyn^a is smaller and the shell smoother. 

Keritiria has a very small spire, the terminal portion of tlif shell 
containing nearly the whole animal. 

For the moipholoffy and dansifteation of snalla, see MoLLnscA, vn. p. 
S48 fg. A history or the British forms is given in Gwyii Jeflreys’H British 
CoTuhology, 1802, and by Forbes and Hanley in SnUsh MoUusea. Tor specif- 
mphical details, see Woodward’s Manual cf ihr Mcllusoa^ 1875, and Broiin's 
^irrrsteh (Weichthioro). For Fasciola htpaliea, see Thomas, Quart, Jmim. 
Mio, ScU, 1882. 

SNAKE-BIRD, to use the name commonly given to it 
by the English in North America, because of its “ long 
slender bead and neck,” which, its body being &u>)morge<l 
as it swims, ‘^appear like a snake rising erect out of the 
water” (Bartram’s MS., quoted by Ord in Wilson’s Am, 
Ornithology^ ix. p. 81 ), the “ Darter ” of many authors, and 
Plotus anhinga"^ of ornithology, is the type of a small 
but very well-marked Family of Birds, Ploiidiv,, belonging 
to the group SteganopodeB (the DyBporomiYrphte of Prof. 
Huxley), and consisting of but a single genus and three 
or four species. They bear a general rosemblance both 
outwardly and in habits to Cormorants (see vol. vi. p. 407), 
but are much more slender in form and have both neck 
and tail much elongated. The bill also, instead of being 
tipped with a maxillary hook, lias its edges beset with 
serratures directed backwards, and is shar})iy pointed,— in 
this respect, as well as in the attenuated neck, likening 
the Snake-birds to the Herons (see vol. xi. p. 760); but the 
latter do not generally transfix their prey as do the former. 

The male of the Ameiban spocios, which ranges from Illmoin to 
the south of Brazil, is in full hreeding-pluinage a very beautiful 
bird, witli union iiidob, the baie skin louud the eyes applo-groon 



Indian make-bird (from Col. Tickcll’n drawing in the library of the 
Zoological Society). 


and that of the chin orange, the head, nock, and most ]Hirt of the 
body clothed in black glossed irith green ; but down each side of 
the neck runs a royr-^of long hair-like white feathers, tinged with 
pale lilac. The much elongated scapulars and the small iipiier 
fring-ooverts bear each a median white mark, whieh on the former 
Is a stripe pointed at either end, and on the latter a broad ovate 
Mtch.^ The larger wing-covorts arc dull white, but the quill- 
feathers of the wings and tail are black, the lost broadly tipped 
with brownish-red, passing into greyish-white, and forming a con- 
spicuous band when the tail is spread in form of a fan, as it often 


^ ** Anhinga,” according to Maregrave, who first described this bird 
\Vli9t, Per, NaJt, Branlug, p. 218), was the name it bore among the 
natives. 

* These feathers are very characteristic of each species of the genus, 
and in India, says Jerdou, are among the Khasias a badge of xoyidty. 
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is under water.* The hen differs much In appearance fimm the 
cock, liaving the head, neck, and breast of a more or less deep bufl^ 
bounded beneath by a narrow chestnut band ; but otherwim her 
plumage is like that of her mate, only not so bri^t in colour. The 
habits of this species have been repeatedly described by American 
wi iters, and those of its congeners, to be immediately mentioned, 
seem to l)e essentially the same. The Snake-birtl frequents the 
larger rivers oi back-waters connected with them, where it may be 
seen icsting motionless on some noigbl>ounng tree, generally choos- 
ing a dead branch, or on a *tena^’ proje<>tiiig from the liottoin, 
whence it plunges beneath the surface, in pursuit of its fishy prey, 
to emerge, in tne manner before mlated, snowing little more than 
Its Blonder head and neck. Its 8{)eed and skill under water are 
almost beyond exaggiTation, and it exhibits these qualities even in 
captivity, taking — apparently without effort— fish after fish that 
may l>e introduced into its tank, however rapidly they may swim 
and twist, and only returning to its perch when its voracious appe- 
tite is for the moment appeased or its supply of food tom])oranlt 
exhausted. Then, after ailjusting its plumage with a few rapid 
passes of its bill, and often expanding its vings, as though, Cor- 
niomnt-fashion, to dry them, it abandons itself to the pleasurable 
and passive process of digestion, roawaking to activity at the call 
of hunger. Yet at liberty it will indulge in long flights, and those 
of tho male at the breeding -season are ostentatiously performed 
in the iirescuco of his mate, around whom he plays in irregular 
rig/^ig courses. The ’nest is variously placed, but almost always 
in trees or bushes overhanging the water’s edge, and is a large 
structure of sticks, roots, and moss, in which aro laid four eggs 
with the white chalky shell that is so characteristic of most 
Stegauopodous birds. Not unfrcqucntly seveial or even many 
nests are built close together, and the locality that suits the Snake- 
bird suits also many of the Ilerons, so that these, its distant rela- 
tives, are often also its near neighbours.^ The African Snake-bird, 
JP. eongenaia (or UvaiUanli of some authors), inhabits the greater 
part of that continent from Natal northwards ; but, though met 
with on the White Nile, it is not known to have occurred in Egypt, 
a fact the more remarkable seeing that Canon Tristram found it 
breeding in consideiable numbers on the Tjike of Antioch, to which 
it is a summer visitor, and it can hardly leach its home without 
passing over the intervening country. Tho malo bird is easily dis- 
tinguishable from the American bpccies by its iitfous coronal patch, 
its Duff throat and its chestnut greater wiug-coverts A third 
species, P, melmiogtiattr^ ranges from Madagascar to India, Ceylon, 
Borneo, Java, and China. This so closely resembles the last-men- 
tioned that the differences between them cannot be briefly expressed. 
The Australian region also has its Snake-bird, which is by some 
regarded as forming a fourth species, P, novm-hollandm ; but otiiers 
unite it to that last-mentioned, which is perhaps somewhat variable, 
and it would seem {P, Z, S., 1877, p. 349) that examples from New 
Guinea difier somewhat from those inhabiting Australia itself. 

The anatomy of tho genus Plotm has been dealt with 
more fully than that of most forms. Beside the excellent 
description of tho American bird’s alimentary canal fur- 
nished to Audubon by Macgillivray, other important 
points in its structure have been well sot forth by Garrod 
and Forbes in the Zoological Proceedings (1876, pp. 335- 
345, pis. xxvi.-xxviii. ; 1878, pp. 679-681; and 1882, i)p. 
208-212), showing among other things that there is an 
appreciable anatomical difference between the species of 
the New World and of the Old; while the osteology of 
P, meUinogaster has been admirably described and illus- 
trated by Prof. Milne-Edwards in M. Grandidier’s great 
Oiseatu de Madagascar (pp. 691-695, pis. 284, 285). In 
all the species the neck affords a feature which seems to 
bo unique. The first seven of the cervical vertebrae form 
a continuous curve with its concavity forward, but the 
eighth articulates with the seventh nearly at a right angle, 
and, when the bird is at rest, lies horizontally. The ninth 
is directed downwards almost as abruptly, and those which 
succeed present a gentle forward convexity. The muscles 
moving this curious framework are as curiously specialized, 
and the result of the whole piece of mechanism is to enable 
the bird to spear with facility its fishy prey. (a. n.) 

* This peculiarity, first pomted out to the writer by Mr. Bartlett, 
who observed it in birds in the Zoological Society’s possession, doubt- 
less suggested the name of “Water-Turkey’* by which in some places 
Plofua avikinya is saiil to be known. 

* Che curious but apparently well-attested fact of the oocuirence in 
England, near Poole, in June 1861, of a male bird of this species 
{Zoologigtf pp. 8601, 8664) has been overlooked by several writen wh* 
profess to mention all casea of a similar riiaracter. 
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Si9rAKS*B00V« In moat countries wbere snakes 
abound some root or l^b ia used by the natives as an 
antidote for the bites of Venomous species, and many herbs 
have consec^nently received the name of 8ns^e*Toot. Botaui- 
cally speaking, the name properly belongs to Ophiorrhiza 
Mungoa^ L., a plant of the Cinchona family, used in the 
East Indies for the purpose above indicated. In medicine, 
however, riie roots of AriatoMiia Serpen^aria^ L., Polygala 
Senega^ L., or Cimicifuga mcemoaa, !E^iott, are alike under* 
stood by this name, being distinguished respectively as the 
Virginian, Seneka, and j^ck Snake-roots. The £rst is now 
employed as an aromatic antiseptic tonic in t 3 rphoid fever, 
the second as a iSUmulant expectorant in bronchitis, and 
the third as a sedative in rheumatic or inilammatory affec- 
tions, especially in muscular rheumatism and lumbago. 
The root of Arx^olockm reticulata^ Nutt., which is known 
in the United States as Bed Biver or Texan Snake-root, is 
the kind most frequently met with in the United Kingdom 
as Serpentary or Virginian Snake-root. (See Guaco.^ 

The roots or rhizome of LialrU apkata^ Willd., Eryngvwm 
aquaticum^ L., and Eupatorium altiaaimum^ L., have all 
been used in North America for snake-bites, the first two 
being known as Button Snake-root and the last as White 
Snake-root. The rhizome of Asarum canademe^ L., passes 
under the name of Canadian Snake-root. All of these con- 
tain acrid or aromatic principles which, when a warm de- 
coction of the drug is taken, exercise a powerfully diapho- 
retic or, in some cases, diuretic action, to which any benefit 
that may be derived from their use must be attributed. 

SNAKES constitute an order {Ophidia) in the class of 
Beptiles which is characterized by an exceedingly elongate 
body, cylindrical or sub-cylindrical, and terminating in a 
tapering tail. The integuments are folded into fiat imbri- 
cate scales, which are rarely tubercular or granular. The 
spinal column consists of a very great number of vertebra?, 
with which the numerous ribs are movably articulated. 
Limbs are entirely absent, or only rudiments of the pos- 
terior occur more or less hidden below the skin ; there is 
no sternum. The bones of the palate and jaws are mov- 
able ; the mandibles are united in front by an elastic liga- 
ment and are very distensible. Generally both jaws and 
the palate are toothed, the teeth being thin and needle- 
like, There are no eyelids, no ear- opening. The vent 
is a transverse slit. 

Great as is the difference in appearance between a typical 
snake and a typical lizard, the two orders of Ophidians 
and Lacertilians are nearly allied ; the former is proliably 
merely a specialized descendant of the latter or of the 
pythonomorphous reptiles, or perhaps of both. Moreover, 
the living lacertilians include forms which approach the 
Ophidians by having a greatly increased number of verte- 
brre, a much advanced degradation of the scaj)ular and pel- 
vic arches and limbs, a simple dentition, and the absence 
of eyelids and external ear-opening. And on the other 
hand wo find Ophidians with a greatly diminished flexibility 
of the vertebral column, with closely adherent, smooth and 
polished scales, with a narrow mouth — totally unlike the 
enormous gape of the typical snakes — and even without 
that longitudinal fold in the median line of the chin which 
is so clmracteristic of the order (Typhlopidw), Thus of 
the Ophidian characters as given above only that taken 
from the loose connexion of the bones of the skull remains 
as a sharp line of separation between snakes and lizards 
The mandibulary symphysis is not by suture but by an 
elastic band ; the intermaxillary, palatine, and ]>terygoid 
bones are so loosely attached to the cranium that they can 
bo easily pressed outwards and forwards, and the maxillary 
and mandibulary of one side can be moved in tjiose 
directions independently of their fellows opposite. The 
intermaxillary is small, generally toothless, and coalesces 
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^th the naaals and vomer into a aing^e mevahlo bone; 
fan^y, the Buspensoiy is much elongate and movable at 
iwth en^. 'Kiis arrangement onsures an extraordinary 
degrra of mobility and elasticity of all jiarts of the gape, 
which, however, varies in the diflerent families of the ori^r. 
r or the otlier charactcristK* points of their structure and 
for their distribution, sei‘ Kkptiles. 

kiiovna sjiecies of ennkea has been given Dietd 
aa 1500 by some authorities and as 1800 by others. The*!** • 
limits of their distribution seem to bo the 70th parallel***'^ 
N. lat. in Europe, the Slth in British Columbia, and the 
40th parallel S, lat, in the southern liemisphere. The num- 
ber ot species and of individuals in a species is small in the 
temperate zones, but increases as the tropics are approached. 

In the tropical zone they arc abundant, especially where a 
well-watered soil nourishes a rich vegetation, witli glades 
open to the sun, and where a variety of small animals 
serve as an abundant and easily obtained prey. It is in 
the tropics also that the largest (boas, pythons) and the 
most specialized kinds occur (tree snakes, sea snakes, the 
large poisonous snakes). On the other hand, every 
variety of soil is tenanted by some kind of snakes : they 
form a contingent in every desert fauna. In accordance 
with this general distribution snakes show a great amount 
of differentiation with regard to their mode of life and 
general organization ; and from the appearance alone of 
a snake a safe conclusion can bo drawn as to its habits. 

The following categories may be distinguished. 

(1) Burrowing snakes, which live under ground and 
but rarely apjiear on the surface. They have a cylindrical 
rigid body, covered with generally smiwth and polished 
scales ; a short strong tail ; a short rounded or pointed 
head with narrow mouth ; teeth few in number ; small or 
rudimentary eye; no abdominal scutes or only narrow 
ones. They feed chiefly on invertebrate animals, and 
none are poisonous. (2) Ground snakes, living chiefly on 
the ground, and rarely ascending bushes or entering water. 
Their body is cylindrical, flexible in every part, covered 
with smooth or keeled scales, and provided with bioad 
ventral and subcaudal scutes. All the various parts of 
their body and head are well jiroportioncd ; the noii- 
poisonous kinds of ground snakes are in fact the typical 
and least specialized snakes, and more numerous than 
any of the other kinds. They feed chiefly on terrestiial 
vertebrates. The majority arc non-jioisonoiis ; but the 
majority of poisonous snakes must be rcfcrr(*d to this 
category, (3) Tree snakes, which arc able to climb bushes 
or trees with facility or pass e\cn the greater part of 
their existence on trees. Their body is rarely cylindrical, 
generally compressed and slender; their broad ventral 
scutes are often carinate on the sides. 1’hosc kinds whuh 
have a less elongate and cylindiical body possess a dis- 
tinctly prehensile tail. The cjo is generally laige. Their 
coloration consists often of bught hues, and sometimes 
rc*8embles that of their surioundings. I’hey fted on 
animals which likewise lead an arboreal hU*, randy on 
eggs. Poisonous as w'ell as innocuous snakts are repre- 
sented in this category. (4) Fieshwatcr siiak(*s, living in 
or frequenting fresh waters; they are exetIJent swimmers 
and divers. The nostiils are jdaied on the top <*f the 
snout and can be closed wJiilst the animal is under water. 

Their body is cylindrical, moderately long, provided wdth 
narrow ventral seut(*s ; tJie tail taptriiig ; Juad flat, rather 
short; and the c*yes of small si/e. They feed on fish, fiogs, 
and other aquatic animals, ami are innocuous and vivipar- 
ous. (5) Sea snakes arc distinguished by the compressed, 
rudder-shaped tail, supported by erect neural and luemal 
spines. They never leave the sea (with the exception of 
one genus) and are unable to move on land. They feed 
on fishes, are viviparous and poisonous. 
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The majority of snakes are aetite during the day, their 
energy increasing with the increasing temperature of the 
air ; whilst some delight in the moist sweltering heat of 
dense tropical vegetation, others expose themselves to the 
fiercest rays of the midday sun. Not a few, however, 
lead a nocturnal life, and many of them have, accordingly, 
their pupil contracted into a vertical or more rarely a 
horizontal slit. Those which inhabit temperate latitudes 
hibernate. Snakes are the most stationary of all verte- 
brates ; as long as a locality affords them a sufficiency of 
food and some shelter to which they can readily retreat, 
they have no inducement to change it. Their disiicrsai, 
therefore, must have been extremely slow and gradual. 
Although able to move with extreme rapidity, they can- 
not maintain it for any length of time. Their organs of 
locomotion are the ribs, the number of which is very great, 
nearly corresponding to that of the vertebr® of the trunk. 
They can adapt their motions to every variation of the 
ground over which tliey move, yet all varieties of snake 
locomotion are founded on the following simple process. 
When a i)art of the body lias found soine projection of 



Fio. l.— Diagram of natural locomotion of a snake. 


the ground which affords it a point of support, the ribs 
are drawn more closely together, on alternate sides, there- 
by producing alternate bonds of the body. The hinder 
portion of the body being drawn after, some part of it (c) 
finds another support on the rough ground or a projection ; 
and, the anterior bends being stretched in a straight lino, 
the front part of the body is propelled (from a to d) in con- 
sequence, During this peculiar locomotion the numerous 
br^ shields of the belly are of great advantage, as by 
means of their free edges the snake is enabled to catch 
and use as points of support the slightest projections of 
the ground. A pair of ribs corresponds to each of these 
ventral shields. Snakes are not able to move over a |)er- 
fectly smooth surface. Thus it is evident that they move 
by dragging their body over the ground, or over some 



11*10. S.— Dlagraiu of conventional idea of a bnake'a locomotion. 


•other firm base, such as the branch of a tree; hence 
the conventional representation of the progress of a snake, 
in which its undulating body is figured as resting by a 
aeries of lower bends on the ground whilst tlie alternate 
bends are raised above it, is an impossible attitude. Also 
the notion that snakes when attacking arc able to jump 
off the ground is quite erroneous ; when tlicy strike an 
object, they dart the fore part of their body, which was 
retracted in several bends, forwards in a straight lino. 
And sometimes very active snakes, like the cobra, advance 
simultaneously witli the remainder of the l>ody, which, how- 
ever, glides in the ordinary fashion over the ground ; but 
no sn&e is able to impart such an impetus to the whole 
of its body as to lose its contact with the ground. Some 
snakes can raise the anterior part of their body and even 
move in this attitude, but it is only about the anterior fourth 
•or third of the total length which can be thus erected. 

With very few exceptions, the integuments form imbri- 
cate scale-like folds arranged with the greatest regular- 
ity ; they are small and pluriserial on the upper parts of 
the body and taU, large and uniserial on the aUomen, 
and generally biserial on the lower side of the tail. The 
folds can be stretched out, so that the skin is capable of 
a great degree of distension. The scales are sometimes 
rounded behind, but generally rhombic in shape and more 


or less elongate ; they may be quite smooth or provided 
with a longitudinal ridge or ked in the middle line. The 
integuments of the he^ are divided into non-imbricate 
shields or plates, symmetrically arranged, but not cor- 
responding in size or shape with the underlying cranial 
bones or having any relation to them. The form and 
numberof thescales ^ n* f a p / 
and scutes, and the 
shape and arrange- 
ment of the he^-^^ 
shields, are of great 
value in distin- 
guishing the genera 
and species, and it 
will therefore be 
useful to explain in 
the accompanying 
woodcut (fig. 3) the 
terms by which 
these parts are de- 
signate. The skin 
does not form eye- 
lids; but the epi- 
dermis passes over 
the eye, forming a 
transparent disk, 
concave like the 

glass of a watch, Fio. S.— Head-ahielda of a snako (PPyrnt karrtu). 

r,ll 08 tral;/, poaterior(h)ntal, /Santenarftrontal; 
benina wnicn the vertical ; «, aupi’acillary or supraocular ; o, oc- 
eve moves It is Cipltol : n, n\ naaala ; 2, loreal ; a, anterior ocular 
Ti ^ -V". " or orbital, or pnnorbltal or anteocular; j>. post- 

tne nrst part which oculars ; u, u, upper labials ; t, teniporala ; m, 
off when labiala ; e, e, cnin-siiieldii. 
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the snake sheds its skin ; this is done several times in the 
year, and the epidermis comes off in a single piece. 

The tongue in snakes is narrow, almost worm -like, Tongue, 
generally of a black colour and forked ; that is, it terminates 
in front in two extremely fine filaments. It is often 
exserted with a rapid motion, sometimes with the object 
of feeling some object, sometimes under the influence of 
anger or fear. 

Snakes possess teeth in the maxillaries, mandibles, pala- Denti- 
tine, and pterygoid bones, sometimes also in the inter- tiou. 
maxillary ; they may be absent in one or the other of the 
bones mentioned. In the innocuous snakes the teeth are 
simple and uniform in structure, thin, sharp like needles, 
and bent backwards; their function consists merely in 
seizing and holding the prey. In some all the teeth are 
nearly of the same size; others possess in front of thifi* 
jaws (Lycodonts) or behind in the maxillaries (DiacraO^ ^ 
lerians) a tooth more or less conspicuously larger than the 
rest ; whilst others again are distinguished by this larger 
posterior tooth being grooved along its outer face. The 
snakes with this grooved kind of tooth have been named 
OpMwglyplii^ and also Suapecti, because some herpeto- 
logists were of opinion that the function of the groove of 
the tooth was to facilitate the introduction of poisonous 
saliva into a wound. The venomous nature of these 
snakes, however, has never been proved, and persons are 
frequently bitten by them without any evil consequences. 
Nevertheless as the depth of the groove, the length of 
the and the development of the salivary glcmds in 

ite vicinity vary greatly, it is quite possible that the func- 
tion and the physiological effect of this apparatus are not 
the same in all Opisthoglyphs. In the true poisonous 
snakes the maxillary dentition has undergone a special 
modification. The so-called Colubrine Venomous snakes, 
which retain in a great measure an external resemblance 
to tjjtie innocuous snakes, have the maxillary bone not at 
all, or but little, shortened, armed in front with a fixed, 
erect fang, and provided with a deep groove or closed 
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cttMl for iiho ccmvqrBim of tho poiflon, the fluid >being 
eeoreted by a special poisou-g^d. One or more small 
ordinary teeth may be placed at some distance bdiind this 
poiaon-fang. In ^e other venomous snakes (Viperines and 
Crotalines) the maxillary bone is very short, and is armed 
with a single very long curved fang with a canal and 
aperture at each end. Although firmly anchylosed to the 
bone, the tooth, which when at rest is laid backwards, is 
erectile, — ^the bone itself being mobile and rotated round 
its transverse axis by muscles. One or more reserve teeth, 
in various stages of development, lie between the folds of 
the gum and are ready to take the place of the one in func- 
tion whenever it is lostjby accident, or shed, which seems 
to happen at regular intervals. The gland which secretes 
the poison is described under Beptilbs (vol. xx. p. 457), 
^1 snakes are carnivorous, and as a rule take living 
prey only ; a few feed habitually or occasionally on eggs. 
Many swallow their victim alive : others first kill it by 
smoAering it between the coils of their body (constriction). 
The effects of a bite by a poisonous snake upon a small 
mammal or bird are almost instantaneous, preventing its 
escape ; and the snake swallows its victim at its leisure, 
sometimes hours after it has been killed. The prey is 
always swallowed entire, and, as its girth generally much 
exceeds that of the snake, the progress of deglutition is 
very laborious and slow. Opening their jaws to their 
fullest extent, they seize the animal generally by the head, 
and pushing alternately the right and left sides of the jaws 
forward, they press the body through their elastic gullet 
into the stomach, its outlines being visible for some time 
through the distended walls of the abdomen. Digestion 
is quick and much accelerated by the quantity of saliva 
which is secreted during the progress of deglutition, and 
in venomous snakes probably also by the chemic^ action 
of the poison. The primary function of the poison- 
apparatus in the economy of snakes is without doubt to 
serve as the means of procuring their food. But, like tho 
weapons of other carnivorous animals, it has assumed the 
secondary function of an organ of defence. Only very 
few poisonous snakes (like OphiopJiagus are known 
to resent the approach of man so much as to follow him 
on his retreat and to attack him. Others, as if conscious 
of their fearful power of inflicting injury, are much less 
inclined to avoid collision with man than innocuous kinds, 
and are excited by the slightest provocation to use that 
power in self-defence. They have thus become one of the 
greatest scourges to mankind, and Sir J. Fayrer ^ has de- 
^nstrated that in India alone annually some 20,000 
littnan beings perish from snake -bites. Therefore it will 
not be out of place to add here a few words on snake- 
poison and on the best means (ineffectual though they be 
in numerous cases) of counteracting its deleterious effects. 
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in all, and probably not different from the poison of scorpions ami 
many Hymamnjtera, The physiological effects of all those poisons 
on warm-blooded Vei^brates are identical, and vary only in degree, 
tlm smallest quantities of the poison producing a local irritation, 
whilst in serious cases the whole mass of the blood is poisoned 
in ^e course of some seconds or minutes, pixiducing paralysis 
of the nerve-centres. ^ That there is some difreretice, however, in 
toe action of the poisons upon the blood has been shown by 
found that the poison of Viperine snakes invariably 
ue^ovB its coagulability, whilst nothing of the kind is observed in 
animals which perished from the bite of a Cohibrine Venomous 
JS * observer has also experimentally demonstrated 
toat the blood of a poisoned warm-blooded animal assumes poison- 
when ipjected, kills like the poison itself, 
aitnongh the bodies of the animals may be eaten by man with 
impunity. On the other hand, he has proved that tho opinion 
generally adopted since Bedi’s time, viz., that snake -poison# is 


onty ii^eotlon into the Uood, it fallwioiit, 

.**“*!|y •btorM through mucous oud aorout mem- 
biMct, producing the mmo eflecte, though in a mildor degree. 

danger arwiiig from a snake-bite to man depends Oaiuw in. 
m the flret place on the quantity of poison iniectwl : a largeflueneiag 
which h^ not bitten lor some time is more to be snake- 
feared small size or oue which is weakly or has ex- bites, 

hausted its stock of poi^n by previous bites. The biU‘ of some of 
too smaller Australian Dicmonias and Iluplocepluili is followed by 
no worse consequemes than those aiisiiig fioin tho sting of a 
wasp or a hornet, wliilo immexliately fatal cases are on record of 
persons bitten by the cobra or tlio large Sontb-Ameucan (’mtalines. 

In tho second place it depends on the sticngth of tlie individual 
bitten: a man of strong physical constitution and onergetic 
mcntel dispcMition is better able to survive the immediate effec'ts 
of the bite than a child or a person wanting in couiage. Thirdly, 
it depends on tho position mid deptli of the bite ; the bite may 
be merely a siqierficial scratch, or may pcnctrotc into liHsiie hav- 
ing few blood-vessels, and thus be almost harmless ; or it may be 
deep in vascular tissue or even peiietiate a vein, pioducing im- 
niedUte and fatal effects. It must be mentioned also tlmt Fayrer 
IS distinctly of opinion that the poison of some kinds is more 
powerful than that of others. The mere shoe k produc od by the 
bite of a snake upon a nervous person may bo sufficiently severe 
to be followed by symptoms of collaiise, all hough no actual poison- 
ing of the blood has taken place, or although the bite was that 
of an innocuous snake. It is said that jaasons have actually 
died under such circumstances from .• , . • . 

mei*e fright. The local appearances • . . • \ *. 

in the neighbourhood of a poisoned • * *, • .* ; • *. 

wound, which soon after tho bite is * ; ; • • • • *, 

much swollen and discoloured and • * T • • ; 

very painful, readily prove its cliar- I ’ • • • 1 

acter ; but this can be often ascer- I i It!* 
tained also immediately after tlie t • t t J • 

bite by the inspection of the wound, • ’ ; ; • I 

— the teeth, which are so differently • I I 2 I 

arranged in poisonous and non- t .* • ; 

poisonous snakes, leaving a diffeient I [ • I 

pattern on tho skin. As a non- I \ T ; 

poisonous snake has four rows of ; • • 

teeth ill the upper jaw, the ]>nttpi II • • \ 


of ^bite will more or less robcmble 


I »A. 4 
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fig#% whilst a poisonous siialvc i. * . « 

lo^es two rows o/inoro distinctly 

marked punctured wounds ni thcFia.6.--i)jafTTini oi toothmarksofa 
place of the two outer scries in the poinonouH snake (cobra> 
non-poisonous (see fig. 6), Of course, there may be modifications 
of those patterns, as, for instance, when one fang only hits or 
pnetrates the part aimed at, or when the direction of the stroke 
IS slanting, producing merely a scratch. 

Uiifortiuiutely no antidote is know'n capable of counteracting Remediei 
or neutralizing the action of snake-poison. Some years ago iujee- and treat 
rioiis of ammonia or lii^uor ]>otabsa} were recommended, but tliero ment. 
is the obvious objection that hardly in one out of a thousand cases 
of snake-bite would citbiT thn appliances or tbe ojierator be at hand. 

Fayreris experiments, however, have distinctly dispitived the efficacy 
of this remedial nicasurc. Equally useless is iiermangaiiate of 
ptassium ; it is indeed true that a solution of tliis compound 
oestroys the profieities of snake-poison when mixed with it ; and 
tliercfora such of the jioison as remains in tho wound will be 
neutralized by the cxt(‘nial application or injection of tho pernian- 
pnato, but the remedy is entirely without effwt after tho poison 
has passed into the circulation. Treatment is Uiert^foro limited 
to endeavours to pre\ent by mechaiiicnl means tho ])oison from 
entering tho circulation, or by clirmical agencies to destroy or 
remove os much of it as possiblo that remains in the wound, and 
to save tho patient from the subsequent mental and physical 
depression by the fi'ee use of stiinulanta Whatever is or can 
lie done must he done innncdiutcly, as a lew seconds siiflicc to 
cariy the poison into the whole vascular K^^toln, and tlio slightest 
delay diminishes tlie cliances of the j>at iciit’s ictovciy. Courageous 
porpns badly bitten in a finger or toe are known to have saved 
their lives by the immediate iiTriputiitioii ot the wounded meinher. 

To the mode of treatment Bumiiiari/i d hy (hintlier*’ hut little can 
be aibled. (1) It the wound is on some ]>art of the extremities, 
one or more Hgatuies should he made as tightly as possible at a 
short distance above tho wound, to sto]) liiculution ; this is most 
effectually done by inserting a stii k under tbe ligature and twisting 
it to the uttermost I'lio ligatures are left until means are taken 
to destroy tho virus in the wound ami other remedial mcasuies 
are resorted to, or until the sw'clliiig neteasitates tlicir removaL 
(2) The punctured wounds bhould he enlarged hydeep incisions, 
to cause a free offiiix of the poisoned Idood, or sliouhl bo cut out 
entirely. (3) The wound should bo suf k(*d either hy the patient 


^ The Thanatophidia of India, foL, London, 1372. 


^ ReptUu qf BriUah Jndut, I^ndon, 1864, 4to. 
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or aomt other peratm whoae SKNitii la fm ftm any aolatlon of 
contiiiiiity. Oappliig-gleaaeat where they can be apj^ied, anewer 
the aame purpose, but not with the aaVM effect, (i) By cauterbsa- 
tion with a red-hot iron, a live coal, nitrate of ailver or carbolic 
or mineral acid, or by ^'ectioiiB of permanganate of potaeaium, 
the poison which remaina in the wound can be destroyed or 
neutralized. Ammonia applied to the wound as a wash and 
rubbed into the neighbouring parte ia likewise undeniably of great 
benefit, especially in less semus cases, since it alleviates the pain 
and reduces the swelling. (5) Internally, stimulants are to bo 
taken freely ; they do not act aa ay^ificB against the virus, but 
ore given to excite the action of the heart, the contractions of 
which become feeble and irrc^lar, to counteract the physical and 
mental depression, and to prevent a complete collapse. Brandy, 
whisky, and ammonia in any of its officinal fonns should be taken in 
large dosea and at riiort intervals. The so-called ** snake-stones" 
can have no other effect than, at the best, to act as local absorbents, 
and can be of use only in the very slightest cases, 
paga* Snakes are oviparous ; they deposit from ten to eighty 
6ggs of an ellipsoid shape, covered with a soft leathery shell, 
in places where they are exposed to and hatched by moist 
heat. The parents pay no further attention to them, except 
the pythons, which incubate their eggs by coiling their body 
over them, and fiercely defend them. In some families, 
as many freshwater snakes, the sea snakes, Viperida, and 
Crotaltdeef the eggs are retained in the oviduct until the 
embryo is fully developed. These snakes bring forth living 
young, and are called *‘ovo-viviparous.” 

«si- The order of snakes may be divided into the following 
tlcn. sub-orders and families or groups. 

First Sub-order. — ^Hopoterodontei. 

Small burrowing snakes, with a cylindrical botly, which is nearly 
of the same thickness from its anterior to its posterior extremity, 
and is covered with smooth polished scales of the same size in its 
whole ciK*amfercnce. No mental groove. Head small, not distinct 
from the trunk, with imbricate scale-like sentes. Eye rudimentary. 
Mouth very narrow, at the lower side of the head, armed with sinan 
teeth in one jaw only. 

Family 1. Typhlopidjl— T eeth in the nnner jaw only. 

Genera : Tjfphlinat OnychocephaltUf Typhlopa (see figs. 6, 7^ 

Family 2. SruMosTouATiDA.-— Teeth in the lower jaw only. 

Genera: Stenoatomaf Siagnodon, 

Second Sub-order. — Ophldii Colnbrifonnei. 

Innocuous snakes. Teeth in both jaws, none of the anterior 
being grooved or perforated. Scales more or less differentiated. A 
mental groove is generally present. Eye developed. 

Family 1. Tobtricida, — B ody cylindrical, with a rounded head 
not distinct from the neck ; tail very short. Rudiments of hind 
Umbs hidden in a small groove on each side of the vent Scales 
rotftided, polished, those of the ventral series but little cniaiged ; 
only one pair of froiitals ; six upper labials. Eye small. Mouth or 
moderate width ; teeth few in number, sub-equal in size. 

Genera : Mysia (tropical America) ; Cylindrqphis (India). 

Family 2. Xbnopbltiua. — B ody cylindrical, with a rounded head 
not ^tinct from the neck ; tail short No rudimentary hind limbs. 
Scales rounded, polished ; ventral shields well diiferentiated ; two 

S irs of frontals ; occiput covered with five shields. Eye small, 
outh of moderate width ; teeth nnmerous, 8ub-o<^aal. 

One Bonus, from the Indian region : XfnopcHia, 

Family 3. UuoPBriTiOA (Rough Tails). — Body cylindrical, with 
a short head not distinct from the nock ; tail very short, trun- 
cated or scarcely tapering, frequently tenuinating in a rough naked 
disk or covered with keeled scales. Scales rounded and |)olished, 
those of the ventral series being always somewhat larger than the 
rest ; only one pair of frontals ; four upper labials. Eye very 
small. Mouth of moderate width ; teoth few in iiuinlicr, small, 
snb-ot}iial, none on the palate. Mental groove generally absent 
Small burrowing Indian snakes. 

Genera : Vfoptiliis^ SUyhura, PUdrurua^ Mdan^ 

ophidium. 

Family 4« Calamabiidjl— S mall snakes, with a rather rigid 
body ; tno short head not distinct from the neck ; tail more or 
less short Scales in fiom thirteen to seventeen series ; ventral 
shields well developed, genexully leas than 200 in number ; the 
normal nnmber of hoad-slaolda uways reduced by two or more of 
them being confluent Cleft of the mouth of moderate width; 
nostril lateral ; palatine teeth present 
African genera: JSbmoIosoma, Calamdapa, Prtmynma, OpUtho^ 
MpUy Xenoedlamu$t Antblyodipsaa, Xlapojpa, Urobelus, UrUchu, 
Europeo-AsUtic genera : jihynehoealamuSf PsUoaoma, Indian 
genera: CalofOMria^ MaorocaUjmiua, TypMogeophia, XyUmhis, 
(heycalamua, Brachyorrhoi^ Blapaidea, A^idura, 


Ooniia, 

Aamiiak genera t Emaloerwnmnt Arfhykm^ MheynapB, ObZe* 
hognMuat ffeaphldium, CaMama, JSianognatkua, Z^doedU* 
mm, Okmadromm,J^^ Ceiaoaoaiamm,Mi^^ 

SUnarMma, Minostoma, Bhynehonyx, Genus with wide dis- 
tribution: Oeqphis, 

Family 5. OLiooDOBTiPiB.— Body rather rigid, covered with 
smooth rounded scales ; head short, not distinct from neck, and 
nearly always with symmetrical arrow-shaped markings above. 
Ventral scutes broad ; rostral shield large, more or leas produced 
backwards. Maxillary teeth few in number, the hindmost enlarged, 
not grooved. Indian. 

Genera: Oligodon, Himotea, 

Family 6. CotuBRiDAB.— -This fkmily comprises the majority of 
the non-venomons snakes and the least specialized forme. Their 
body of moderate length compared to its circumference, flexible in 
every part ; the head, trank, and tai1-~-in fact all parts — ^well pro- 
portioned ; nostril lateral ; teeth numerous in the jaws and on 
the palate, but without fangs in front or in the middle of the 
maxillary. Double row of sub-caudals. This family may be 
divided in accordance with the general habitus or mode of life 
into several groups, which, however, are connected by numerous 
intermediate forms. 

The group of (i.) Ground Colubrides, Coronellina, consists of 
small forms, generally of brilliant coloration, and comprises the 
following genera : — 

Genera with wide distribution : Ablahea, Cyclopkia, Taehymmia, 
Cwmtlla, Liophis, African : Paammfiphylaa:, DiAypapkU^ 
Indian: MegablaJbea, Nymphophidiurii, OdmUmm. Tropical 
American : ErythroJamprtis, PUoeercm, Jiypnrhynchua, 

The group of (ii. ) True Colubrides, Coluhntui, aie land snakes, 
which swim well when driven into the water, or climb wlien in 
search of foo<l ; they are of moderate or rather large size. 

Genera with wide distribution : Coluber, Elaphut, Pbyas, Zaitunia, 
African genera : Xenuropbis, Ilerpetapthiops, Scaphiophts, In- 
dian genera: Compsoaoma, Xendaphis, Oynophia, Lielaphia, 
Jjytorhyudvua. Euro|)eo- Asiatic : IViineehia. North- Auioiican : 
Pifuophia, South- American: S^lotes, Australian: Zamenophia. 

The group of (iii. ) Bush Colubndes, Dryadiiut, leads up to the 
true Tree snakes, its members having a more or less elongate and 
compressed body, frequently of green colour ; they are more nuinor- 
onsm the New than in the Old World, and belong to the following 

Genera: Eromicua, Herpetodryaa, Ilerpctoreaa, Pkilodryaa, Diplo- 
tropia, Zeuteya, Ihryocalamua, 

Finally, the group of (iv ) Freshwater Colubrides, Natridna, are 
genetally neither elongate nor comprossod, and possess frequently 
keeled scales. They freely enter water in puisuit of theii prey, — 
chiefly frogs and fishes. 

Genera with wide distribution: Tropidimotva, Heterodon, African: 
Qrayw, Keuaterophis, Limnophia, Hydraetkwpa, Mficrophia, 
Indian : Xenochrophxa, PrymTioniiodmi, AtrHxum. North- 
Americau : Tachnognathtca, South- American : Xenodon, To^ 
motion. 

Family 7. Homalopsim (Freshwater Snakes). — Body of mode- 
rate length, cylindrical or slightly compressed ; head rather thick, 
broad, not very distinct from neck ; tail strong, of moderato 
length. Ventral scutes rather narrow ; double row of sub-caudals. 
Eye small. Nostrils on the upper surface of the head, small, pro- 
vided with a valve ; nasal shields enlarged at the exf^nse of the 
anterior frontals, which are frequently confluent into a single shieltL 
The other head shields may deviate from the usual arran^ment. 

Indian genera : Fordonm, Cantona, Cerberua, Ilypairhina, Fer~ 
ania, Homalopaia, HtpiaUa, Her^ton (see fig. 8), Qerrarda, 
Tachyplotua, American genera: Calopxama, Belioopa, Hy- 
dropa, Taehymctea, Hydrarnorphvs, 

Family 8. I’bAMMOpninsi: (Desert Snakes). — Loreal region very 
concave. Scales smooth ; double row of sub-caudals. Cleft of the 
mouth wide ; nostril lateral Eye of moderate size. Shields of 
the head normal ; posterior frimtals rounded or angular behind ; 
vortical narrow ; supraciliaries prominent. Loreal present. One 
of the four or five anterior maxillaiy teeth longer than the others, 
and the last grooved. Old World. 

Genera: Paammophia, Cad/opdtia, Taphrometopon, Jthagerrhia^ 
Paammodwiaatea, Mimdphis, 

Family 9. Rhacujodontidjb (Egg-Eaters).— Body of moderate 
dimensions ; head short, deep. Eyes small, pupil round. Scales 
strongly keeled, in twenty-three or twenty-five series. Maxillary 
teeth very small and few in number ; the lower spinous processes 
of the posterior cervical vertebra? penetrate the cssophagus and act 
as supplemental teeth. African. 

One genus : Eaaypeltia (see 9). 

Family 10. DENUROPHTna {TWi Snakes). — ^Body and tail much 
compresM or very slender and elongate ; head generally elongate 
oiffi distinct from the very slender neck ; snout rather long, obtuse 
or rounded in front Cleft of the mouth wide. Eye of moderate 
size or large, with round pupil. Shields of the head normal ; scales 
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i{oiierally narrow and much imbricate ; yentral aeutea keeled later- 
aUy ; double row of sub-caudale. Ko large fkng either in front or in 
the middle of the upper jaw. 

African genera : iBwiphailua, Ha^piidophry$f BhamnophUf PhiUh 
thcmmia, Ithycyphm, Indian and Australian genera : Oowyo- 
soma, Phyllophia, Dondrophia, Chrysopelea. Tropical American : 
jLhsBtUtilOi* 

Family 11* Beyophid;b (Whip Snakes). —Body and tail ex- 
cessively slender and elongate ; head very narrow and long with 
tapering snout, which sometimes is produced into a longer or miorter 
appendage. Mouth very wide. £y e of moderate size, generally with 
a horizontal pupil. Scales very narrow, much imbneate ; double 
row of Bub-caudals. rosterior maxillary teeth grooved. 

Genera ; Tropidococcyjr, Oladophis, iJryophia, Tragops, PaaaerUa 
(see fig. 10), Langaha, 

Family 12. Difsapida — B ody much compressed, elongate or 
moderate length ; head short, broad behind, unth short rounded 
snout distinct from neck. Kye large, generally with vertical pupil 
Cleft of the mouth wide. Scales of the vertebral series fre<^uently 
enlarged. Dentition strong, frequently with enlarged anterior and 
posterior maxillary teeth. 

Genera: Ghammiorivs, Lepiodvra, Tropidodipaaa, Hemidipsaa, 
lliammdymstea. Dipsos, DipsaMoa, Ithivdbothfrywn, Pythono- 
dipsos. 

Family 13. Scttalidas.— H oad, trunk, and tail of moderate 
dimensions. Eye of modemte size, with elliptical pupil. Scales 
smooth, in seventeen or nineteen rows ; anal entire ; single or 
double row of sub-caudals. I'osterior maxillary teeth grooved, 
anterior ones equal in length. 

Genera : ScytaU*, Ojcyrhopusy Uologcrrhum, Pseudoxyrhopus, 
Phinosimus. 

Family 14. LYroDONrinjB. Body of moderate length or rather 
elongate ; snout generally depressetl, fiat, and elongate. Eye rather 
small, often with vertical pupil. Upper head-shields regular, with 
the posterior fiontals enlarged. Maxillary with a fang in front, 
but without posterior grooved tooth. 

African genera : Moodon, Jffoluropholis, Alqpeeion, Lycopkuiium^ 
Pothrophthahnus, Bothrolycn^^ Lycodrifas^ Honomotus, Sittw- 
cephalii^, Lainprophis. Indian genera: I/ycodoni^ Dinodon^ 
THragonosfyma, Lepiorhyioon^ Ophites, Cercaspis, Ulupe, 

Family 16. AMiUiYCKPHALiPza (Blunt Heads). — Body com- 
pressed, slendei, and of moderate len^h ; head short, thick, very 
distinct from nock ; nostril in a single shield. Eye with vertical 
pupil. Cleft of the month narrow and not very extensible. Scales 
smooth or faintly keeled, those of the vertebral series generally 
enlarged. Maxillary doiititioii feeble, no grooved tooth. 

Indian genera : DipsaUomorus, Amht^cepholus, Parcas, Astheno- 
dipsos, Pinch istodun. South- American geneia : Leptognothus, 
Ojiisthophis. 

Family 16. ERYOiDiB(SiUid 
Snakes). — Body of moderate 
leii^h, cylindiical, covered 
with small short scales ; tail 
very short, with a single 
series of sub-caudals. Eye small, with vertical pupil. None of 
the labials are jiitted. Anterior teeth longest. Adiut individuals 
of some of the species with rudiments of hind limbs. 

Genera : Eryx, Oursona, Oongylophis, Bolyeria, Erehophis, Lich- 
anura, Calabaria, JVenona, Ctiurina, 

Family 17. Boidac. — B ody and tail of moderate length or elon- 
gate ; tail prehensile ; snout rounded in front. Eye with vertical 
pupil. Scales in numerous series ; single or double row of sub- 
caudals. Ill some of the genera the U])per and lower labials are 
pitted. Teeth strong, inierptal in size, none grooved; no inter- 
maxillary teeth*. Budiments of hind limbs are generally present. 

Genera : Boa (see fig. 11), Pehphilus, Xiphosoma, Corallos, Epi- 
crates, Chilabothriiis, Enyqrus, Leptoboa, Ungalia, Trachyhoa, 

Family 18. I^ythonidas (Rock Snakes). — Distinguished from 
the preceding family by the ])resencc of intermaxillary teeth. 

Genera: Python (see fig. 12), Morelia, Chondropython, Liasis, 
Aspidiotes, Nardoa, Loxocemus, 

Family 19. Ackochoki) 1 da& (Wart Snakes). — Body of moderate 
length, covered with small, non -imbricate, tubercular or spiny 
scales ; tail rather short, prehensile. Head covered with scales 
like tile body ; nostrils ( lose together, at the top of the snout. Eye 
small. Teeth short, strong, sub-equal in size. Aquatic. Vivi- 
parous. Indiu. 

Genera: Acrochordus, Chersydrus, 

Family 20. Xenodekmida — D istinguished from the preceding 
family by possessing broad ventral and sub-caudal scutes. 

One genus : Xemdennus (Java). ? Mothopsis (Central America). 

Third Sub-order.— -Oidiidii Colubriformes Venenoai. 

Venomous Golubrino snakes. An erect grooved or perforate^ 
tooth in front of the maxillary which is not capable of rotation in 
its transverse axis. Scales differentiated. A mental groove. 

Family 1. Elafida— T ail conical, tapering. Hoad with shield : 


OeniM with distribution: Xaja (see %. 18). Indian genera: 
(^lopthiM, Megsero^is, liemilmngorus, XenureUxps, Bungartts, 
OphyplMgus, Alncan genera : Pvecilophis, Elapsoidea, CyH^ 

<phta. South-American genus: ir/qps (boo fig. 14). Australian 
g^era: Vemicelle^ Brachysotm, Neelajts, B^achyurophis, 
minelapa, Diem^nm, Cacopkis, Uoplocephalus, Trowdedhis, 
Pse/udechis, Psmdo^iaja, Pseudoluaje, Ogtnodon 

^mily 2. ATKACTASFininA— Body cylindri<*al, of moderate pro- 
portions ; tail short. Head short, not distinct from nock. Mouth 
nawow. M^dla^ short, with perforated poibon-fang, without 
other teeth behind. Africa. ^ 

Genus: Atractaspis. 

Family 8. Causiiia— B ody of moderate proportions, tail moderate 
or rather short. Head distinct from net k. Mouth wide. Maxil- 
lary short, with perforated poison-fang, without other teeth b»*hind. 

African genera ; Sepedon, Causus, South- Ameiii an : Jh-nodwsns. 

Family 4. Dinophim (Venomous Tr«‘o Snakes), l^ody and 
tail much elongate ; head distinct from neck. Mouth wide. A 
perforated poison-fang, without other teeth behind. Africa. 

Genus : Dmophis (JJoiidraspis), 

Family 6. HYBKOPHrpiB (Sea Snakes).— Body generally com- 
pressed, and without broad ventral scutes ; tail <*ompies8cd, rudder- 
shaped. Nostrils directed upwaitls. Poison-fangs small, grooved. 
Vivijiarous. 

Genera: Platurus, Aipysurus, Disteira, Acalyptus, Uydrophis, 
Enhydrma, Pelagophis, Pelamis (see lig. 16).' 

Fourth Sub-order. — Ophidii Viperiformea. 

Viperino snakes. Maxillary venr short, capable of rotation in 
its transverse axis, and armed w'ith a single long tootli, which is 
perforated. Viviparous. 

Family 1. Viperidas (Vipers). — Loreal region fliit, without i>it. 

Old World genera : V^icra, Cerastes, Dahoia, Echis (see lig. 17), 
Atheris, Australian: Acanthophi^, 

Family 2. Crotalidas (Pit Vipers, Rattlesnakes). — Loraal region 
with a pit. 

Old World genera: Jfnlys, Hypnale, Trimeresurua («*ee fig. 18), 
Calloaela87tui, Peltopelor. New World genera • Cenehns, Both^ 
rops, Bothriopsis, BothrMiis {Bhinocerophis), Atropos, Tn- 
gonocepkaliis, Lachesia, Grotalophorus, Croinlus(^\^ii hg. 16). 

This list, from which many genera or sub-genera that 
aro not well defined have been excluded, will give an 
idea of the great variety of forma by which the Oidiiclian 
typo is represented at the present period. Additions, 
more or less numerous, are made to it every year; but the 
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, — TypJilops hoihriorhynchm, fToin India. 

discoveries of Into years have not revealeil any new im 
jiortant modifications of struclure, but i.itJicr have under- 
mined the distinctions hitherto made Ik^- 
tween genera, groups, and families, so that 
it would ajipear as if w© were accjuaiiitod 
with all the principal forms of snakes now 
living. 

We have now to add some notes on snakes 
to which special interest is attaclied, or w'liich 
are most frequently brought to the notice* of 
the observer or reader. The snakes most 
remote from the true Ophidian type arc the 
members of the first family, Typhlopuldc. 

They aro a small degraded form, ada])ted for 
burrowing and leading a subterranean life 
like worms. Their body is cylindrical, rigid, 
covered with smooth, sliort, highly polished, 
and closely fitting scales, without broad veil- 
tral scutes; tail very short; head joined to the 
trunk without neck-like coiistri<-tion behind, 
and short, rounded, or with an acute roslralFm. 7. — 'iiir«! 
shield, — the principal instrument for bur- 
rowing in loose soil or mould. Their eye is 
quite rudimentary and can only give theiii a 
general perception of light. Their mouth is narrow, small, 
armed with but a few teeth in one of the jaws, and not 
distensible, allowing them only to feed on very small 
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animals, such as worms, larv», and burrowing insects. 
They are found in all tropical countries and the parts ad- 
joining, and some of the small species have a wide range, 
having been jiiobably transport^ by accident on floating 
objects to distant countries. Some species attain to a 
length of 24 inches, whilst others scarcely grow to one- 
fourth that size. 

An almost unbroken series leads from these degraded 
worm-like snakes to the typical CduhriiJU^ of which the 
Smooth Snake of Europe {Cor(mella\ the Corn Snake 
of North America {Colviber\ the Bat Snake of India and 
South America {Ptyas^ SpiIotes\ iEsculapius’s Snake of 
the south of Europe, the common Ring Snake of England 
(Tropidonotus), are well-known rejircsentatives. 

The Smooth Snake (CoronHla liems) is common in the 
warmer parts of Europe, extending northwards into the 
Now Forest district of England. In coloration, general 
habits, and size it somewhat resembles the viper; but, 
although it is rather fierce and ready to bite when caught, 
it is quite harmless and soon becomes tame in captivity. 
The shields on its head readily distinguish it from the 
viper. Its chief food consists of lizards, and it attains a 
length of 2 feet. 

The Indian Rat Snakes {Ptyrn mvco$u8 and P, korros) 
are two oi the most common species of India, the former in- 
habiting India proper 
ond Ceylon, the latter 
the East Indian Archi- 
})elago, Siam, and 
southern China. P, 

7iiv(osus is a powerful 
snake, attaining to a 
length of 7 foot, the 
tail being one -third 
or rather more ; it is 
easily recognized by 
having three loreal 
shields, one above the 
other two; its scales 
are arranged in seven- 
teen rows. Its food 
consists of mammals, 
birds, and frogs ; and 
it frequently enters 
the dwellings of man, 
rendering its(df useful 
by cleaving them of 
rats and mice. It is 
of fierce habits, always 
ready to bite; when 
irritated it utters a 
peculiar diminuendo 
sound, not unlike that produced by a tuning-fork when 
struck gently. 

iEsculapius’s Snake {Col alter HRCulapw) w^as probably 
the species held in veneration by the ancient Romans. 
It grows to a length of about 5 feet, is of mild disposi- 
tion, and can be readily domesticated. Its original home 
is Italy, where it is common, but it has exteinh*d its range 
northwards across the Alps into the south of France, and 
thence into northern S^min. Following the course of the 
Inn and the Danube, it 
has reached the Black 
Sea ; and it is also now 
common in several local- 
ities along the middle 
parts of the Rhino. From 

direct observations made of ir«y.to. fmtomWw. 

during the last twenty 

years there can be no doubt that it is still extending its 


range. Naturalists believed formerly that the occurrence 
of ^is snake at widely distant and isolated localities was 
due to its introduction by the Romans, who had settle- 
ments in those localities. 

The common British Snake or Ring Snake (TVqpt-Britl 
d(motU8 natrix) is extremely common all over Europe 
(except in the northern parts), and belongs to a genus 
extremely rich in species, which are spread over Europe, 
Asia, India, Australia, and North America. Some of the 
species, like the Indian T, quincunnattLs and T. stolatus and 
the North-American 1\ ord\natus^ are perhaps more abun- 
dant as regards the number of individuals than any other 
snake. T, natrix is easily recognized even at a distance 
by two yellow or white spots which it has behind its head. 

It grows rarely to a length of 4 feet ; it never bites, and 
feeds chiefly on frogs and toads. Jts eggs, which are of 
the size and shape of a dove's egg, and from fifteen to 
thirty in number, are dcjiositcd in mould or under damp 
leaves, and are glued together into one mass. 

A very jieculiar genus of snakes, Dasypcltte, represented Egg. 
by three species only, is the typo of a separate family and 
is restricted in its distribution to Central and South Africa. 

In Cape Colony these snakes arc well known under the 
name of “ eyervreter,” ‘‘ egg-eaters." Their principal 
diet seems to consist of eggs, their mouth and a^sophagus 
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being so distensible that an individual scarcely 20 inchei 
in length, and with a body not surpassing a man's littk 
finger in circumference, is able to swallow a hen's egg. 
The teeth in the jaws are very small and few in number , 
but the inferior processes of the posterior cervical verteliraa 
are prolonged and provided with a cap of enamel, and 
penetrate the cesophagus, forming a kind of saw. As the 
egg passes through the oesophagus its shell is broken b^ 
this apparatus, and, whilst its contents are thus retained 
and swallowed without loss, the hard fragments of the 
shell are rejected. This peculiar apparatus occurs also in 
another snake, JSlachistodon, which l^longs to the Indian 
fauna and has been referred (provisionally) to the family 
ATnUycephalidsp, Also two prominences at the base of the 
skull of the Indian Coronelline Nymphophidlum probably 
^have the same function. Besides the snakes mentioned, 
we have observed species of Dipaas feeding on eggs of 
parrots, the eggs reaching the stomach entire, as these 
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snakes lack a special apparatus for breaking the shell. 
The Indian cobra also is said to rob birds of their eggs. 

The Tree Snakes {Dendrophidd) are among the greatest 
^ ornaments of tropical fauna. The graceful form of their 
body, the elegance and rapidity of their movements, 
and the exquisite beauty of their colours have been the 
admiration of all who have liad the good fortune to watch 
them in their native haunts. The majority lead an exclu- 
sively arboreal life \ only a few descend to the ground in 
search of their food. They prey upon every kind of 



Fro. 10. Indian whip siiaho. Pasaerita myctcrizavjt. 


arboreal animal, — birds, tree-frogs, tree- lizards, <kc. All 
seem to be diurnal, and the larger kinds attain to a length 
of about 4 feet. The most beautiful of all snakes are 
perhaps certain varieties of Ghryaopelca orruita^ a species 
<'xtremcly common in the Indian Archipelago and many 
parts of the continent of tropical Asia. One of these varie- 
ties is black, with a yellow spot in the centre of each scale; 
these spots are larger on the back, forming a series cf 
tetrapetalous flowers; the head is similarly ornamented. 
Another variety has a red back, with pairs of biack cross- 


bars, the bands of each pair being separated by a narrow 
yellow space ; sides brown, dotted with black ; belly dark 
green, the outer portion of each ventral shield ’>eing yellow, 
with a blackish spot. 

The features by which the tree snakes are distinguished Whip 
are still more developed in the family of Whip Snakes snakes 
(Dryophidai\ whose excessively slender body has been 
compared to the cord of a whip. Although arboreal, like 
the former, they are nocturnal in their habits, having a 
horizontal instead of a round pupil of the eye. They are 
said to be of a fierce disposition, feeding chiefly on birds ; 
and indeed a long tooth place<l about the middle of the 
maxillary seems to assist them much in penetrating the 
thick covering of feathers and in obtaining a firm hold on 
their victims. In some of the species the elongate form 
of the head is still more exaggerated by a pointed flexible 
appendage of the snout {Passerita), which may be nearly 
half an inch in length, and leaf-like, as in the Madagascar 
Langaha, 

The well-defined family of Lycodtmtidx is chiefly com- Lyco- 
posed of ground snakes, but a few of its members have a dmuida. 
sufficiently elongate body to indicate arboreal habits. The 
Indian genera are principally reptilivorous, while the 
African prey u[>on mice, rats, and other small nocturnal 
mammals. Scarcely any other snake is so common in 
collections as the Indian Lyrodon auliAms^ which inhabits 
the continent of India and Ceylon, some of the islands of 
the East Indian Archipelago (Timor), and the J'hilipiJines. 

It occurs in many varieties, but generally is of a uniform 
brown, or with some whitish crossbands on the anterior part 
of the body. Although only 2 feet long, it is a fierce 
snake, which when surprised bites readily, l)ut its bite is 
innocuous. 


Fi(]. 11 . Ileud of r,\ni iiintm. 




The JJoidm are so similar in their habits to the Pythons Boas 
(see Python, vol. xx. p, 144) that it is suflicient to refer 
in a few words to the species most fnMjuently mentioned 
in the literature dealing with the fauna of the virgin 
forests of tropi<*al 

lioa comirictor is coni- 

qucTitly brought alive 

to Europe. Generally 

it is only about 7 feet 

long; but the pre.sent 

writer lias seen skins 

of specimens which i ^ f ) 

must have been nearly 

twice that length. The 

gigantic snakes of from 

20 to 30 feet in length 

mentioned in books of South-Ainerican travels belong to a 
different species, the Anaconda or Ik inurina, winch has 
the same habits as the Ji. ronstririor, Iiaunting the banks 
of rivers and lakes and lying in wait for peccaries, deer, an<l 
other mammals of similar size, w^hich come to the water 
to drink. It has already been stated (see Keptilks) that 
this family is not restricted to South America, but is well 
represented in the tropical Pacific region. The Poid most 
common in that region is Enyyms^ which ranges all over 
New Guinea, the Fiji Islands, the Solomon group, Samoa, 
and many other Pacific islands ; it is of small size, scarcely 
30 inches long. 

We pass now to the Venomous Colubrine snakes, that is, 
snakes which combine with the possession of a perfect 


Fig. 12 .— Head of Python reiicututu 6 . 


poison apparatus the sciitellation and general appearance 
of the typical non-poisonous snakes. It is a remarkable 
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fact, however, that the snakes of this sub-order agree in 
the absence of the small shield on the side of the snout, 
the so-callcd loreal ” ; and this is all the more remarkable 
as the same shield has by no means a similar taxonomic 
significance in the non-venomous snakes, many of which arc 
obraa without it, although it is present in the majority. No snake 
of this sub-order is more widely known and more dreaded 
than the species of the genus Nc0a or cobras. Probably 
more than two species ^ould bo distinguished; but the 
two which cause the greatest loss of life are the Indian 
Cobra or Cobra di Capelio or Naga (ilT. tripudiarut) and 
the African Cobra (ilT. hc^e). In a report to the Bengal 
Covernment the commissioner of Burdwan states that he 
has ascertained from statistics collected during a scries of 
nine years that above 1000 persons are kill^ annually 
by snakes in a population of nearly 6,000,000, the majority 
being bitten by the cobra, which is by far the most common. 
And other districts in India seem to suffer still more 
severely, although it is difficult to obtain information of 
all the accidents caused by snakes. The cobra is found 
throughout India, extending westwards to the Sutlej and 
eastwards to the Chinese island of Chusan ; in the liima- 
layan alps it reaches an altitude of 8000 feet ; it occurs 
also in abundance in many of the islands of the East Indian 
Archipelago, and is here joined by another ain^arently dis- 
tinct species (AT. sputatrijc), whilst in tlie central portions 
of Asia, which geographically separate it from the African 
cobra, it is replaced 
by a fourth, iT. oxi- 
(hia. The Indian 
cobra appears in 
many varieties of 
colour, which are 
distinguislied by 
separate names in 
the noinonclaturo of the Hindu snake-charmers. The 
ground colour varies from a yellowish olive to brown 
and to black with or without whitisli or white crossbands 
tm the back, and with from one to four or without any 
black bars acro.ss the anterior part of the belly. Some 
of these varieties are characterized by a jxiir of very con- 
spicuous white, black -edged spectacle -like marks on the 
ex|>ansible j)ortiou of the neck, called the “hood”; but these 
marks may lose their typical form and b«»come merely a pair 
of ocellated aj)ots, or be confluent into a single ocellus, or 
may be absent altogether. All these varieties, however, are 
the same specie.s, whicli generally attains to a length of 5 
feet, but sometimes exceeds 6. It is more of nocturnal 
than of diurnal habits, feeding on every kind of small Ver- 
tebrates and also eating eggs. The cobra and the other 
species of this genus liave the anterior ribs elongated, and 
can move them so as to form a right angle with the 
si)ino. I'he effect of this movement is the dilatation of 
tliat part behind the head whi(*h is generally ornamented 
with the spectacles or ocelli. When the cobra is irritated 
or excited it spreads its “ hood,” raising the anterior third 
of the body from the ground, gliding along with the pos- 
terior two-thirds, and holding itself ready to strike forwards 
or sidewards. All accounts agree that the cobra is not 
aggressive unless interfered with or imj>elled by a sense of 
danger. It is said to share the habitations of man where 
superstition prevents people from molesting it, and to live 
l>oaceably wdth the inmates ; and there is no doubt that 
professional snake-charmers exercise a certain control over 
them, for, although generally the cobras exhibited are 
rendered harmless by the removal of the poison-fangs, they 
very rarely attempt to injure their masters even after the 
fangs have been reproduced. Of tlie natural enemies of 
the cobra, the mongoos (see vol. xii. p. 629) does probably 
the greatest amount of execution ; many are destroyed by 
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fowls shortly after being hatched. The cobra is oviparous^ 
depositing from eighteen to twenty-five eg^ in the year. 

The African cobra is extremely similar to its Indian con- 
gener in size, form, and habits, and varies in coloration 
to the same extent. It inhabits the whole of Africa, from 
Egypt to the Cape of Good Hope, but has been nearly 
exterminated in the cultivated districts of the Cape Colony. 

One of its greatest enemies (as indeed of all snakes) is the 
secretary bird of South Africa {Serpewtarim)^ which, there- 
fore, is protected by law. Accidents from this snake do 
not appear to be of common occurrence; they happen 
more frequently to domestic animals than to man. In the 
Egyptian hieroglyphics the cobra occurs constantly with 
tlio body erect and hood expanded; its name was ouro^ 
which signifies “ king,” and the animal appears in Greek 
literature as ouraioB and basfliscus. With the Egyptian 
snake-charmers of the present day the cobra is as great a 
favourite as with their Hindu colleagues. They pretend to 
cliange the snake into a rod, and Gk)offroy St-Hilaire main- 
tains that the supple snake is made stiff and rigid by a strong 
])ressur6 ui>on its neck, and that the animal does not seem 
to suffer from this operation, but soon recovers from the 
cataleptic fit into which it has been temporarily thrown. 

More dangerous than either of the sj^ies of cobra, Ophio 
which it exceeds in size, is HamadryoB or OphiophaguBV^O^ 
ela 2 >B, the largest poisonous snake of the Old World, 
attaining to a length of 14 feet. It has almost the same 
geographical range as the cobra, but is much scarcer ; it 
greatly resembles it also in general habit, but differs from 
it in scutellation, possessing three large shields behind the 
occipitals. It has the rcimtation of occasionally attacking 
and pursuing man; its favourite food consists of other 
snakes. Snake-charmers prize it highly for exhibition on 
account of its size and its docility in captivity, but are 
alw'ays careful to extract the fangs. It lives in captivity 
for many years. 

The species of Bungarm^ four in number, are extremely Bun- 
common in India*, Burinah, and Ceylon, and are distinguished Karuni 
by having only one row of undivided sub-caudal shields. 

Three of the species have the body ornamented with black 
rings, but the fourth and most common (7^. cwmle7i8\ the 
“krait” of liengal, possesses a dull and more uniform 
coloration. The fangs of the bungarums arc shorter than 
those of the cobras, and cannot penetrate so deeply into 
the wound. Their bite is therefore less dangerous and 
the effect on the general system slower, so that there is 
more prospect of recovery by treatment. Nevertheless, 
ac‘cording to Fayrcr, the krait is probably, next to the 
cobra, the most destructive snake to human life in India. 

Seveml genera of this sub-order of Venomous Colubrines Narro 
are similar to the innocuous CedamariidiG in general habit; mowtli 
that is, their body is of a uniform cylindrical shape, 
terminating in a short tail, and covered with short 
polislied scales; their head is short, the mouth rather 
narrow, and the eye small. They are the tropical American 
FiapSy the Indian Callopliisy the African Po^cilop/iisy and 
the Australian Vermicella, The majority are distinguished 
by the beautiful arrangement of their bright and highly 
ornamental colours; many species of Maps have the pattern 
of the so-called coral snakes, their body being encircled 
by black, red, and yellow rings, — a pattern which is peculiar 
to snakes, venomous as well as non-venomous, of the fauna 
of tropical America. Although the poison of these narrow- 
mouthed snakes is probably as virulent as that of the pre- 
ceding, man has much less to fear from them, as they bite 
only under great provocation. Moreover, their bite must 
be frequently without serious effect, owing to their narrow 
mouth and the small size of their poison-fangs. They 
are also coinimratively of small size, only a few species 
rarely exceeding a length of 3 feet. 
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ral« No part of the world possesses so many snakes of this 
sub-order as Australia, where, in fact, they replace the non- 
venomous Colubrino snakes. Of the genus Diemenia six 
) species, of pMudechU three, and of UoplocephaluB some 
es. twenty species have been described, and many of them are 
extremely common and spread over a considerable area. 



Fin. 1 1 .— A puiiioiums wtiake (Elaja fulviw) gwallowing a noti>iM>i80UOUfl 
{Hamalo^niwn ummnctvm). 


Fortunately the majority are of small size, and tlieir bites 
are not followed by more severe effects than those from 
the sting of a hornet, especially if the simple measures of 
sucking or cauterizing the wound are resorted to. Only 
the following are dangerous to man and larger animals : 
— the Brown Snake (Biernenia mperctltosa)^ found all over 
Australia and attaining to a length of over 5 feet ; the 
Black Snake (Pseudechis 2^orphi/riacua\ likewise common 
throughout the Australian continent, especially in low 
marshy places, and upwards of 6 feet in length; it is 
black, with each scale of the outer series red at the base ; 
when irritated it raises the fore part of its body and flattens 
out its neck like a cobra ; the Brown-banded Snake 
cephalus cvrtus\ with a similar distribution, and also com- 
mon in Tasmania, from 5 to 6 feet long, and considered the 
most dangerous of the tribo.^ 

'an The small family Cauddm contains two African genera 
well known to and much feared by the inhabitants of 
South Africa. One, Sepedtm is named by the 

Boers “roode koper kapel” or “lling-Neck Snake,” the 
latter name being, however, often applied also to the cobra. 
It resembles in colour some varieties of the latter snake, 
and, like this, it has the power, though in a less degree, of 
expanding its hood. But its scales are keeled and its 
form is more robust. It is equally active and courageous, 
not rarely attacking i)ersons who approach too near to its 
resting-place. In conflnement it evinces great ferocity, 
opening its mouth and erecting its fangs, from which the 
poison is seen to flow in drops. During such periods of 
excitement it is even able, by the ijressure of the muscles 
on the poison-duct, to eject the fluid to some distance ; 
hence it shares with the cobra a third Dutch name, that of 
^‘spuw slang” (Spitting Snake). It grows to a length of 2 
or 3 feet. Tlie second African snake of this family is the 
“ schapsticker ” (Sheep Stinger), Cavsvs rhomheatus, Tt i.', 
extremely common in South Africa and extends far nrrth- 
wards along the eastern as well as western coast. It is 
of smaller size than the preceding and causes more injury 
to animals, such as sheep, dogs, &c., than to man. It 
varies in colour, but a black mark on the head like an 
inverted V remains nearly always visible. , 

* Good descriptions and figures of all these snakes are given in 

Krefft’s Snakes if AutMLia^ Sydney, 1869, 4to. 


The Ihnophidx are the arlK)real type of this sub-order ; iXno- 
they resemble non-venomous tree snakes in their gracilei^^***^ 
form, narrow scales, generally green coloration, and in 
their habits ; nevertheless the perfect development of their 
poison-apparatus, their wide mouth, their large size (they 
grow to a length of 7 feet), leave no doubt that they are 
most dangerous snakes. They do not ai)pear to be com- 
mon, but are spread over all districts of tropical Africa in 
which vegetation flourishes. 

Of Sea ydrophulof) some fifty species arc known. Sou 

All are inhabitants of the tropical Indo-Pacific ocean, and snakes 
most numerous in and about the Persian (^ulf, in the East 
Indian Archipelago, and in the seas between soul hern 
China and northern Australia, One species which is ex- 
tremely common {Pelaniis hirolor\ and which is easily re- 
cognized by the black colour of its u])]>er and llie yellowish 
tints of its lower parts (both colours being ^ 

sharply defined), has extended its range K 

westwards to the sea round IVlodagascar, ■! 

and eastwards to the (Julf of Panama. V 

8('a snakes are vivi^iarous and pass their B 

whole life in the water; they soon die B 

when brought on shore. The most striking H 

feature in their organization is their ole- JB 

vated and compressed tail. The liind part JK 

of the body is compressed, and the belly mK 

fonns a more or less sharp ridge. The mm 

ventral shields would be of no use to 
snakes moving through a fluid, and there- 
fore they are either only rudimentary or 
entirely al)sent. The genus Plalnrus^ lunv- 
ever, is a most remarkable excej)ti()ii in 
having broad ventral shields; probably BB 

these serpents fretiuently go on shore, JEW 

sporting or hunting over marshy ground. J^m 

In many sea snakes the hind part of the 
body is curved and prehensile, so that 
they are able to secure a hold by twisting 
this part of the body round corals, sea- mW 
weed, or any other projecting object. Their m-M 
tail answers all tlio purposes of the same ■! 
organ in fish, and their motions in the 
water are almost as rapid as they arc un- WV 
certain and awkward when the animals 
are removed ont of their proper clement. 

Their nostrils arc plaeed quite at the top ,r, .. s, ^ snake, 
of the snout, as in erocodiles and in fresh- 
•water snakes, so that they are enabled to breathe •whilst 
the entire body and the greater part i>f the head are 
immersed in tlie >vater. These oj)i‘nings are small and 
Bubcrescentic, and are provided with a valve inteiiorly, 
which is opened during respiration, and closed when the 
animal dives. They have very capacious lungs, ('xtending 
backwards to the aims, and consequently all llu ir ribs 
are employed in j)erforming the re'^piratory function ; by 
retaining air in these extensi\e lungs they aie able to 
float on the surface of the w'ater without the slight(* * st 
effort, and to remain under water for a considerable 
length of time. The scales of sea snakes are frequ* n+ly 
very ditlerent from those of other snakt*s : they overlap 
one another in only a few species ; in others they arc but 
little imbricate and are rounded behind; and in others 
they are of a subqnadrangular or liexagonal form, ]>laccd 
side by side, like little shields. The less imbricate they 
are the more tliey have lost the polislied surface wdiieh we 
find in other snakes, and are soft, tubercular, sometimes 
porous. Sea snakes shed their skin very frequently ; but 
it peels off in j)ieccH as in lizards, and not as in the fresh- 
water snakes, in wbich the integumentKS cotne off entire. 
Several species arc remarkable for the extremely slender 
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and prolonged anterior part of the body, which is termed 
the neck/' and terminates in a very small head. The 
eye is small, with round pupil, which is so much con- 
tracted by the light when the snaJcc is taken out of the 
water that the animal becomes blinded and is unable to 
hit any object it attempts to strike. The tongue is short, 
and the sheath in which it lies concealed ojiens near to 
the front margin of the lower jaw; scarcely more than the 

two terminating points arc 
exsorted from the mouth 
when the animal is in the 
water. The mouth shuts in 
I a somewhat different way 
from that of other snakes: 
the middle of the rostral 
shield is produced down- 
wards into a small lobule, 
which 1)1 events the water 
from entering the mouth , 
there is generally a small 
not<‘h on each side of the 
lobule for the passage of the 
two points of the tongue. 
Cantor says that when the 
snake is out of the water and 



Fra 16 — Rattlesnake (Crotalvf dunams) 


blinded by the light it freely makes use of its tongue as a 
feeler. The food of sea snakes consists entirely of small 
fish; the present writer has found all kinds of fish in their 
stomach, among them species uith very strong spmes 
{Apogov^ Siluroids). As all these animals are killed hy the 
poison ot the snake before they are swallowed, and as their 
muscles are perfectly relaxed, their armature is harmless 
to the snake, which commences to swallow its prey from 
the head, and depresses the spines as deglutition proceeds. 
There cannot bo the slightest doubt that sea snakes be- 
long to the most poisonous species of the whole order. 
Ku&sell and Cantor have ascertained it by direct observa- 
tion : tortoises, other snakes, and fish died from their bite 
in less than an hour, and a man succumbed after four 
hours. Accidents are rarely caused by them, because they 
are extremely shy and swim away on the least alarm ; 
but, when surprised in the submarine cavities forming their 
natural retreats, they will, like any other poisonous terres- 
trial snake, dart at the disturbing object ; and, when out 
of the water, they attempt to bite every object near them, 


even turning round to wound their own bodies (Cantor). 
They cannot endure captivity, dying in the course of two. 
or three days, even when kept in capacious tanks. The 
greatest size to which some species attain, according to 
positive observation, is about 12 feet, and therefore fai* 
short of the statements as to the len^h of the so-called 
sea serpents (see Sea-serpent). The largest examples the 
present writer has seen measured only 8 feet. 

Passing over Eattlcsnakes (fig. 16) and Vipers, which 
are treat^ of in separate articles, we notice the following 
types of the fourth sub-order, the Ophidti viperiformea. 

The sole representative of the sub-order in Australia is 
the Death Adder {Acanthophia antarctica\ a short stout 
snake having a similar habitus and habits to vipers and 
scarcely attaining 3 feet in length. It differs from the 
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1 10 17 camiata (India) 


other Vii)cnnes in having the ])ui sou fang puiuanently 
erect. Although much feaied, and justly, there is reason 
to believe that its bite is not so dangerous as has been 
represented, and that the majority of the fatal accidents 
ascribed to it aie lu fact caused by other snakes, probably 
HoiHocfphalm turivs. It occurs throughout the whole of 
Australia, except Tasmania and perhaps South Australia. 
Oenerally it is of a uniform grey colour, relieved by some 
forty dark rings of irregular outline. 

The “ tic-i)olonga ” of the Singaleso {Daboia rushellii) 
is beautifully marked : on a light chocolate ground colour 
three scries of large black white-edged rings run along the 
back and sides of the body, a yellow line borders the 
surface of the head on each side, the two lines being con 
vergent on the snout. It attains to a length of 50 inches 
and occurs locally in abundance in southern India, when 
it is called “cobra moiiil”; in Bengal, where it is callee 
•‘jessur”; in the plains of central India, as well as in tb 
Himalayas to an ^titudo of 6000 feet ; and in Burmah 
It is highly poisonous, probably causing many deaths 
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Fortunately its loud hissing when disturbed warns those 
who come within dangerous proximity to it. 

The small Viperine snake, Echu cariimta (fig. 17), which 
scarcely exceeds a length of 20 inches, shares with the pre- 
ceding part of its range, being found in the arid districts 
of southern India, and extending through the intervening 
parts of Asia to North Africa. It is a desert typo, having 
the lateral scales curiously arranged, strongly keeled, with 
the tips directed downwards. It produces with their aid 
a rustling sound. Whilst some observers deny that fatal 
consequences have resulted from its bite. Dr Imlach reports 
that it (the ‘‘kuppnr”) is “ the most deadly poisonous snake 
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in Sind.” This desert tyi)e is replaced farther south in 
Africa where vegetation flourishes by a closely allied genus, 
Atherisy which, however, possesses a prehensile tail and 
vivid coloration and has assumed truly arboreal habits. 

'It Of tho pit vi])ers without rattles the largest and most 

\I>erfl formidable inhabit tropical America. Trigmiorephal us 

‘ vVirorocfl, T. atroj', and T, lanreo/afus attain to a length of 
6 feet, tho first two being common in Brazil and north 
wards to Central America. The last is limited to some 
islands in the West ladies, especially Martinique and St 
Lucia, and is generally known by tho name of “fer do 
lance,” which lias been given to it from tho markings on 
its head. It infests the sugar-plantations, and lias greatly 
multiplied in consequence of the protection which the cover 
of the cane-fields aflPordeil it, and tlie abundance of food 
supplied by the rats wliich swarm on the plantations. 
Thus, whilst it did a certain amount of good by the 
destruction of vermin, it caused a great number 
deaths among the black labourers who were engaged in 
the fields. These tliree species of Triyonocephaltis are sur- 
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passed in size by Lachesis mutusy probably the largest of 
terrestrial poisonous snakes, which is said to exceed a 
length of 10 feet, and is bulky in proportion. It is con- 
fined to the hottest parts of troiiical America. Similar 
snakes, but smaller in size, inhabit the warmer and tem- 
perate ])art8 of North America, viz., tho Copper-head 
{Cenchris contoririr) and the Crater -mocassin (C. pisri. 
vorus)y the former of terrestrial habits, the latter being 
always found near water and feeding chiefly on aciuatic 
animals. Both are much feared and cause accidents more 
frequently than rattlesnakes, being more aggressive and 
striking the intruder without previously warning him of 
their presence. In tho Indian region this type of pit 
vipers without rattles is likewise well represented, one 
genus {Trivieresurus) being adapted for an ai])oieal life, 
like Atheris among the Their body (fig. 18) is 

not more elongate than that of other ground Ciotalines, hut 
their tail is prehensile, and their colour generull) resembles 
that of the bright foliage among which they live. Some- 
times bright yellow or red markings render these snakes 
still more jdeosing to tho eye. Accidents caused by them 
are of not uncommon occurrence, hut fortunately only a few 
individuals exceed a length of 2 feet, and tlu‘ couseiiuenecs 
of their bite are less to be dreaded than of that of other 
allied genera. Indeed, numerous cases are on record 
which show that the constitutional symptoms caused by 
their })oisou were of short duration, lasting only from two 
to forty-eight hours, and being confined to nausea, vomit- 
ing, and fever. The bite of larger speciimuis, of from 2 to 
3 feet long, is more dangerous and has oc(‘asionally proved 
fatal. They feed on frogs, mammals, and birds, (a. r. u.) 

8NAKE-STONE, a name sometimes ajiplied to Water- 
of-Ayr stone (.see Honk, \o 1. xii. p 131). (Vrtaiii stones 
reputed, on insufiicient grounds, to possess eflicacy us 
antidotes to snake-bites arc known as snake-stones (see 
above, p. 192). The term is also i)opularly ap[)lied to 
ammonites and certain otlier fossils which, owdng to their 
spiral shajic, were formerly regarded as ]>etrified snakes. 

SNKEK, a town of the Netherlands, in the province of 
Friesland, 18 miles south-south-west of Leeiiwaiden, witli 
which it is ornected by canal and (since ISS.")) by rail. 
It is one of the great butter and cliei'se markets of tJie 
country and has communal buildings (1 8f>3), a town house, 
a court-house, an ori>lianagi‘, a synagogue, and se\er{il 
churches, in one of wliieli (the (Iroote or M.uirteiiskeik) 
is the tomb of the na\al hero Lange I’ler (Long Teter). 
The population of the town w'as in 1870 8150; that of 
tho commune, wliich numbered only 3253 in 1711, was 
9248 ill 1870 and 10,190 in 1880. 

Sncck appc.irs in tho list of Frisi.iu tow ns in 12CS. It was almost 
redueod to ashes in 1295, and again in 1417 nml 1457 In 1515 it 
was attacked and in 1.517 foin..dly hj'hieged b> the lluigiinclians. 
A diet met in the town in tho elose of this hiltei >(.ii ; and long 
after, in 1072, Snoek w’as again the seat oi an ass( ot the s(;itt .. 
Ill 1570 and in 1S25 tliere wvre sc\eit inniidations. 

SNELL, Wii.LEimoRi) (1591-1020), eomnionl} known 
as Snellius, astronomer and iiiatliemalieiaii, was iKirn «'if 
Ijcydeii ill 1591, In 1013 lie sueecedeil Ins fallnr ns 
jirofessor of inatliematies in the unnersity r>f JA‘}duj. 
In 1015 ho planned and carried into pi.ictRc a luw' 
method of finding tho dimensions of tin* eailh, detei- 
I mining the distance of one point on its su’* ni* fioiii tlie 
jtarallel of another, by means of a tiiangul/ijion. His 
W'ork Ei'utosth(*He^ publislied in 10 1 /, desciilx s 

tho method and gi\es as the result of his operations l.e- 
tween Alkmaar and Bergen-oj* Zoom a aegn‘e ot tlie 
meridian equal to 55,100 toi^cs -- 1 1 7, 1 19 yards. (A later 
recalculation has given 57,033 toises 1 2 1 ,t)()9 >ai (L, atier 
applying si>nio corrections to tlie inecisiires iiidnated »y 
himhclf.) Snell also di.stingiuhlied liiniself as a iiiatbi'- 
maticitui. and discovered the law of refi action, ■wnieU, 
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however, is generally attributed to Descartes, who made 
it more widely known. Snell died at Iieyden on 30th 
October 1626. 

In addition to the Eraiostkene$ Batavus he published Cyclometria 
give de cirmli dimcnsione (Leyden, 1621, 4to), and edited Mi et 
siderum in eo erranlium. ohaervationea JBaaaiacm (ibid., 1G18, 4to), 
containing the astronomical observations of Landgrave William 
IV. of Hesse. About his Tiphya Batavua a, ffiatiodromice, da 
navium curaibna et re navali (1624), see Navigation, vol. xvii. p. 
256, note. A trigonometry {Doetrina triangtUorum) by him was 
published a year after his death. 

SNirii (Anglo-Saxon Snite, Icelandic Sntpa, Dutch 
Snip, German Sclinepfe), one of the commonest Limicoline 
birds, in high repute no less for the table than for the 
exciting sport it affords. It is the ScoIojmx gallinago of 
Linnaeus, but by many later writers separated from that 
genus, the typo of which is the WoonnocK {q.v,), and 
hence has been variously named Gallinago caeleatia, G. 
media, or G. acolopacina. Though considerable numbers 
are still bred in the British Islands, notwithstanding the 
diminished area suitable for them, most of those that fall 
to the gun are undoubtedly of foreign origin, arriving from 
/Scandinavia towards the close of summer or later, and many 
will outstay the winter if the weather be not too severe, 
while the home-bred birds emigrate in autumn to return 
the following spring. Of late years British markets have 
been chiefly supplied from abroad, mostly from Holland. 

Thfi Snipe is fortunately too well known to need description, for 
a description of its varicgatinl plumage, if attem]>ted, would lie 
Jong, it may be notified, however, as suhjfn't to no inconsiderable 
variation, especially in the extent of dark markings on the belly, 
flanks, and axillaries, while examples are occasionally sccmi in which 
no trace of white, and hardly any of buff or grey, is visible, — the 
tilace of these tints being taken by several shades of chocolatc- 
urown. Such examples were long considered to foim a distinct 
species, the 8 , sahinil, but its invalidity is now generally admitted. 
Other oxamjiles in whii’h huff or rust-colour predominates have also 
been deemed distinct, and to these has been applied the epithet 
riumta. Again, a slight deviation from the ordinary formation of 
the tail, whose rectrices nonnally number 14, and present a rounded 
termination, has led to the belief in a siiecies, 8 . hrehmi, now wholly 
iliscroditod. But, setting aside two Kuro|)ean species, to be pre- 
sently noticed more particularly, there are at least a score, more or 
less nearly allied, hclongiiig to various parts of the woild, for no 
considoraolo territory is without its representative. Thus Noith 
Amerif'a produces O, wilaoni, so like the English Snipe us not to he 
cosily distinguished except by the possession of IG rcctrices, and 
Australia has G. australis, a laiger and somewhat differently 
coloured bird with 18 rectriccs. Itidia, while alloMling a wriiitcr 
resort to multitudes of the common species, which besides Euiopo 
extends its brooding range over the whole of northern Asia, has 
the so-called J’in-tailod Snipe, G, atrnura, in which the nuiiilier of 
reetrice.s is still greater, varying from 20 to 28, it is said, though 
22 scorns to be the usual number. This curious variability, dc> 
serving more attention than it has yet received, only occurs in the 
outer feathers of the series, which arc narrow in form and extremely 
stiff, there being always 10 in the middle of ordinary breadth. 

Those who omy know the Snipe as it shows itself in the shoot- 
ing-season, when without warning it rises from the boggy ground 
uttering a sharp note that sounds like aoape, acape, and, after a 
few rapid twists, darts away, if it be not brought down by the gun, 
to disapfiear in tlie distance after a desultory flight, have no con- 
ception of tlio bird’s beliaviour at breeding -time. Then, though 
flushed quite as suddenly, it will fly round the in trader, at times 
almost hovering over liia head. But, if ho have ))aticnce, he will 
see it mount aloft and there execute a series of aerial evolutions of 
an astounding kind. After wildly circling about, and reaching a 
height at which it appears a mere speck, where it winnows a random 
zigzag course, it abruptly shoots downwards and aslant, and then 
as abruptly stops to regain its former elevation, and this process 
it repeats many times. A few seconds, more or loss accoraing to 
distance, afUT each of these headlong descents a mysterious sound 
strikes his oar — compared by some to dramming and by others to 
the bleating of a sheep or goat,^ which sound evidently comes 
from the bird as it shoots downwards, and then only ; but how the 
sound is made is a nnestioii on which many jmtbous are still unde- 
cided. There are those who maintain that it proceeds from the 
throat, while some declare it is produced by the wings, which 
sharp-sighted observers say they can see in tremulous motion. 


^ Hence in many languages the Snipe is known by names signifying 
' Flying Goat,” ** Heaven’s Bam,” as in Scotland by “Heather-Ueater.” 
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Others, again, assert that it is caused by the vibration of the webs 
of the outer rectrices, and these lost have in support of their 
opinion the foot that a similar sound may be made by afludng those 
feathers to the end of a rod and drawing them rapidly downwards 
in the same position as they occupy in the bird’s tail while it is 
performing the feat* But, however it he produced, the air will 
also ling with loud notes that have been syllabled tinker, tinker, 
tiideer, while other notes in a different key, something like 
djepp, djtpp rapidly uttered, may be heard as if in response. The 
nest is always on the ground and is a rather deep hollow wrought 
in a tuft of herbage, and lined with dry grass-leaves. The eggs 
are four in number, of a dark olive colour, blotched and spotted 
with rich brown. The young when freshly hatched are beautifully 
clothed in down of a dark maroon, variegated with black, white, 
and buff. 

The Double or Solitary Snipe of English sportsmen, 8, majer, a 
larger species, also inhabits northern Europe and may bo readily ro- 
cognizoa by the white bars in its wings and by its 16 or occ.asionally 
18 rectrices. It has also a very different behaviour. When flusheil 
it rises without alarm -cry, and flies heavily. In the breeding 
season much of its love-periormoiice is exliibitt*d on the ground, ami 
the sounds to which it gives rise are of another chaiactor ; but the 
exact way in which its “ drumming ” is effected has not boon ascer- 
tained. Its gesticulations at this time have been well described by 
Prof. Collett in a communication to iNfr Dresser’s Birda of Europe 
(vol. vii. pp. 685-637). It visits Great Britain every year at the 
close of summer, but in very small numbers, and is almost always 
scon singly — not um^ouimonly in places where no one could exiicct 
1o find a Snipe. 

The third species of which any details can hero be given is the 
.Tack’* or Half-Snipe, 8. gallinula, the smallest and most beautifully 
coloured of the group. Without being as numerous as the common 
or full Snipe, it w of frequent occuiTciico in Great Britain from Sep- 
tember to April (and occasionally both earlier and later) ; but it 
breeds only, so far as is known, in northern Scandinavia and Russia ; 
and the first trustworthy information on that subject was obtained 
by Wolloy in June 1853, wlien he found several of its nests near 
Muonioniska in Lapland.'* Instead of rising wildly us do most of 
its allies, it generally lies so close as to let itself bo almost trodden 
upon, and then takes wing silently, to alight at a short distance (if 
it escape the gun), and to return to the same place on the morrow. 
In the brooding-Boason, however, it is as noisy and conspicuous as 
its larger brethren while oxoeuting its aerial evolutions. 

As a group the Snipes are in several respects highly 
specialized, but here there is only Hfmce to mention the 
sensitiveness of the bill, which, though to some extent 
noticeable in many Sandpipers (see vol. xxi. p. 260), is in 
Snij>es carried to an extreme by a number of filaments, 
belonging to the fifth pair of nerves, which run almost to 
the tip, and open immediately under tlio soft cuticle in a 
scries of colls that give this portion of the surface of the 
premoxillaries, when exiiose^ a lioneycomb-like appear- 
ance. Thus the bill becomes a most delicate organ of 
sensation, and by its means the bird, while probing for 
food, is at once able to distinguish the nature of the objects 
it encounters, though these are wholly out of sight. 8o 
far as is known, the sternum of all the Snipes, excejit the 
Jack-Snipe, departs from tlio normal Limieolino forma- 
tion, a fact which tends to justify the removal of that 
species to a separate genus, Limnocrypteaf (a. n.) 

* Cf. Meves, iKfners, K, Vet-Akad, Furh,, 1866, pp. 275-277 (traubl. 
Naumanniu, 1858, pp. 116, 117), and Proc, ZooL Society, 1858, p. 
202, with Wolley’s remarks thereon, ZuoL Garten, 1876, })p. 204-208. 

* Though this wonl is clearly not intended as a nickname, such os 
is the prefix which custom has applied to the Daw, Pie, Redbreast, 
Titmouse, or Wren, one can only guess at its origin or meaning. It 
may be, as in Jackass, an indication of sex, for it is a popular belief 
that the Jack-Snipe is the male of the common species ; or, again, it 
may refer to the compaiatively small size of the bird, ns the “jack ” in 
the game of bowls is the smallest of the balls used, and as fishermen 
call the smaller Pikes Jacks. 

* His account was published by Hewitson in May 1855 {figga Br, 
Birds, 3d ed., ii. pp. 356-358). ; 

® The so-called Painted Suipes, forming the genus Rhynxhaaa, 
demand a few words. Four species have been dcscrilied, natives 
re8|)ectively of South America, Africa, India with Chino, and Australia. 
In all of these it appears that the iemale is laiger and more brilliantly 
coloured than the male, and in the Australian species she is further 
distinguished by what in most hiixls is emphatically a masculine pro* 
petty, though its use is here unknown,— namely, a complex trachea, 
while the male has that oigan simple. He is also believed to under 
take the duty of incubation. 
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SN0BB.0 STURLUSON (Snorri, sou of Sturla) (1179- 
1241 ), the celebrated Icelandic historian, bom in 1179, the 
youngest son of a chief in theVestfirSir (western fiords), was 
brought up by a powerful chief, Jon Loptsson, in Odda, who 
seems first to have awakened in him an interest for history 
and poetry. His career begins with his marriage, which 
made him a wealthy man; in 1206 he settled at Ileykjaholt, 
where he constructed magnificent buildings and a bath of 
hewn stones, preserved to the present day, to which water 
was conducted from a neighbouring hot spring. He early 
made himself known as a poet, especially by glorifying 
the exploits of the contemporary Norse kings and earls ; 
at the same time ho was a learned lawyer, and from 1215 
became the “ IdgsiigumaSr,” or president of the legislative 
assembly and supreme court ol Iceland. The prominent 
features of his character seem to have been cunning, am- 
bition, and avarice, coinbitied with want of courage and 
aversion to effort. By royal invitation he went in 1218 
to Norway, where he remained a long time with the young 
king Hakon and his tutor Earl Skuli. When, owing to 
disputes between Icelandic and Norwegian merchants, 
Skuli thought of a military expedition to Iceland, Bnorro 
persuaded him to give up this plan, promising to make 
the inhabitants submit to Hakon of their own free will. 
Snorro himself became the “ lendrma<^r,” vassal or baron, 
of the king of Norway, and held Lis lands as a fief under 
him. On his return home Snorro sent his son to the king 
as a hostage, and made jieace between Norway and Iceland, 
but his power and iiilliience were used more for his own 
enrichment and aggrandizement — he was Idgsdgumatir ” 
again from 1222 to 1232 -than for the advantage of the 
king. Hakon, therefore, stirred U]) strife between Snorro’s 
kinsman Sturla and Snorro, who had to fly from Ileykjaholt 
in 1236 ; and in 1237 ho left the country and went back 
to Norway. Here ho joined the party of Skuli, who was 
meditating a revolt. Learning that Ids cousin Sturla in 
Iceland had fallen in battle against (lissnr, Snorro^s son-in- 
law, Snorro, although exjirossly forbidden by his liege lord, 
returned to Iceland in 1239 and once nK)re took possession 
of his j)roperty. ^Meanwhile Hakon, who had vanquished 
Skuli in 1240, sent orders to Gissur to punish Snorro for 
his disobedumce either by ca])turing him and sending liim 
back to Norway or by putting him to death. Gissur took 
the latter course, attacked Snorro at his residence, Bcykjji- 
holt, and slew him on 22d September 1241. 

Snorro is tho author of tiio Kdda and of th« Sagas of the Kor^ 
VHijian Kinqs. The Edda^ now calltid tho Prose Edda, to (listiDgiii«<h 
it from the Po«*1ic or Sivmuiid’s Edda, was linished in 1222, ami eon- 
sisls of three parts. (1) The Gglfaginjung^ or the Delusion of Gylti, 
with a short ])rofaco, gives a summary of tho ancient Norse inytli- 
ology, founded on tho V'oJuspd and other mythical poems; the 
author gives a ouliciiienstic account of tho aiK'iciit gods, regarding 
them as chiefs versed in witchcraft who had immigrated to tho 
north and there introduced tlieir special ndigiou. (2) The Skalds- 
kaparmdl, or .Art of l*octry, gives, under the foim of a dialo^iio 
between the god Bragi and the giant (.jotun) iEgir, an exjdanatiou 
of all iigurative mytlmlogieal exjircssions of the amieiit poetry, 
and the rules for using thorn. (3) T\\a JIdttatalf or Enumeration t>f 
Metres, is a running eomnicntary on thieo ])Ocms composed by 
8norro in 1222 in honour of Hakon and Skuli, the .stanzas of whicli, 
niimlxTing about a hundred, aro each in a diHercnt metre. In the 
MSS. the Edda has received many adilitions, whieh are wrongly 
ascribed to Snorro. For different editions see Edda. The Sagas oj the 
Norwegian A'iwgiwgiveHa eonneeted series of biographies of the kings 
of Norway down to Sverri in 1177 ; here the author stops, because 
the history of Sverri and liis successors had already been written. 
Tho work ojams with tho YngUnga Saga, a brief liistoiy of the pre- 
ttuided immigration into Sweden of tho .ffisir, of their sin’cessors in 
that country, the kings of Upsala, and of the oldest Norwegian kings, 
their dcBcondanis. Next come the hiograpliies of the succeeding 
Norwegian kings, tho most detaileil being those of the two mission- 
ary kings Olaf Tryggvaron and St Olaf. Snorro’s sources w'ere partly 
succinct histories of the realm, ns the chronological sketch of Ari ; 
partly more voluminous early collections of traditions, as the Nowgs 
Eonungakd {Fagrskirma) and the Jarlasaga\ partly legendary 
biographies of tho two Olafs; and, in addition to these, studies and I 


collections which he himself made during his journeys in Nor 
way. ^ All tlioso he w’orke<i up w ith gi'eat iiidopenuenco and critical 
Biigact^ into an harmonious whole. II is critical principles are ex- 
plained in tlie ])refaee, where he dwells on the necessity of starting 
aa much as possible from trustworthy contemporary sources, or at 
least from those nearest to antinuity,- the touchstone by whicli 
yerl»l twitioiis can be tested teing coutcinporaiv poems, lie 
Uiclinos to rationalism, rejeeting the marvellous and recasting 
legends containing it in a moie historical spirit ; hut he makes an 
exception in the accounts of the intiodiictioii ol Christianity into 
Norway and of the national saint St Olaf. Snorro’s style is piruliar 
to himself. He strives eveiywhcMe to inqmrt life and’ vigour to his 
narrative, to express the sentiments and feelings of the ik tors, and 
he gives the dialogiu's lu the indnidiml eliaiacter of each person. 
Especially in this last he shows a tondeney to epigiaiii niui often 
uses liumorous ami pathetiij expressions. Besides his prineimil 
work, ho elaborated in a separate form its better and huger part, 
the I/istorg of St Olaf (tho great Olafs Saga), lu th,. pu.f.ice to 
this he gives a brief extract of the cailior lilstorA , and, as .m apiieii- 
dix, a sliort account of St Olafs miracles aU( r his denth ; h«*ie too 
ho employs critical art, as appears from a eonqiaiison with his 
source, tlie Latin legend. 

Thn Sagas of t1a> Koruu gain Kinqs li.is tieon ]»r(spi\»(l in ml MSS of the 
13th ccntiiiy ; the (»lile8t f>l these, nit ImiKei extant, had lost at an himhkI 
its hrstleaf containing the pietacs, and thin came to t»egm with the wonih, 
A’’wiff?a;ieiwwi#w(-oil»iHterraMmi),whieheuiiscd Hist this MS. and Utei (almut 
1700) th« whole woik to lie railed tlie IhimsLi tn(fh. Editiom, - h> P. ung 
Bkiold, 3 vtda. tol ,Htockhohn,10l>7; t>> (lei h.irtl Sciioinng and Skiile'l ho)lacui<i, 
3 vols. tol , Uoi>eiihagen, 1777'I7S3; h> C. K.Unrei, 1 \ol. S\o, Ciinsii uii i, IS<)H. 
Modern tiaiislatioiis.’ into Danish, hyN V h «iundl\ig, hoiwegiuu, 

by Jacob Aall, lS.i;i-30, and by 1* A. Miiiieh, Swedish, hv Uiehdt, ispi- 

29, and by 11. Hihlebi and, 1869-71 , (jeimaii, li> Waclilcr, hiigli^li, by 

Laiiig, 1S14. ((*.8 1) 

SNOW. See METKonoroov, vtd. x\i. j). 151; al.st 
Geolduy, vol. X. pp. 280-281. 

SNOWDROP, Gitlanthus nimlis, is the bcbt-knnwn 
representative of a stnall genus of Ainaryllid.s, all the 
ajiecies of which liavo bulbs, linear leate.s, er(‘ct flower- 
stalks, destitute of leaves but bearing at tlu* top a solitary 
pcndulou.s bell'shap('(l tlowcr. The w’hite periaiitli is six- 
})arted, the outer tlirid* segtneiits being larger and more 
convex than the inner sm-ics. The six Hnllu*rs ojicn by 
pores or short slits. The ovary is three -cid led, ripening 
into a tliree-celled capsule. The snowdrop is a doubtful 
native of Great Britain, lint is largely culti\atcd for nuiiki^t 
in liincoJnshire. There are numerous varieties, diftering 
in tlic size of the flow^iT and the ])eriod of flow’cring. Tho 
double' form is ])robably tho least attract ise. Other dis- 
tinct species '"f .snowdrop, not to bo C()nfoundi‘d w'ltli tlio 
varieties before mentioned, are the (Viiueuii snowdro[), 
(jr, plicatus, with broad h'aves folded like a fan, and f/. 
Elwesii, a native of the L(‘vant, with large floweis, the 
three inner segments of which liave a much huger and 
more con.sj>i(*iious green lilotch than the coiiiinoner kinds. 
All the species are very gracelul, and os uiii\ersji] favourites 
amjily repay cultivation. 

SNOW-SHOES are a kind of font g(‘ar used by Indians 
and trappers in Canada for travelling ovit tlic fio/en siiiface 
of snow. In the long NortJi-Americari w inters tliey are tlie 
sole means of locomotion when raihvays and roads on* snow ed 
up, as the frozen surface of snow is not sufliciently < on distent 
to support the weight of the liiimati body without aitificial 
aid. Tlu^ snow-.shoi*r jirotect s Ids feet by a\ earing mnee.isiiis 
of nio().He-skin. Tbe fiaiiKwoik of a siiow-.sh()e loiiMsts of 
a long nairow piece ot pliable hi'*kory wood, placid edge 
'ways and then lu'ut rouml with an o\al sha}»ed tiont, ond 
is adorned on the sides with lults of criin^on wool. The 
ends tajicr gradually to the re.ir, wheie tlie\ on* fastened 
firmly to each other. The total Icugt/i is abv * * .19 imhes 
and the width from 13 to 16 inches. Across tin* o\al, and 
fitted into the inside of the framework by mortices, aie 
two battens of wood, 5 or 6 iii(ln‘s ch'or of both ends. 
Over the front one at an open sjiai’e a deerskin tliong is 
fastened, forming an a]>er(uro for tin' reception of tlie 
great toe. The thong is then crc)s.sed over tin* t<ip of tlie 
foot, jiassed round and tied to tlie sid(*s. This leaves the 
heel free to move up and down on the shoe and rests the 
w'eight of it on tho toes. Over tJie remainder of the oval 
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is stretched a network of tightly drawn strips of leather. 
At a convention held in Montre^ on 30th December 1871 
a rule was passed that a ** pair of racing shoes, including 
strings, shall not weigh leas than 1^ fi> nor measure less 
than 10 inches of gut in width.” The motion of a snow- 
shoer in the distance is curious and resembles that of some 
ungainly web-footed animal. On using the implements 
the knees must be turned inwards and the fore part of 
the feet outwards to avoid wounding the ankles with the 
frameworks. At first the fatigue and consequent stiffness 
are great ; but with practice this wears off and the motions 
become easy. The speed attained as compared to that 
in skating is not quick. The following are the best recorded 
times in Montreal, Canada, with shoes of regulation size 
and weight : — 100 yards, 12 sec. ; 220 yards, 26 sec. ; | 
mile, 1 min. 7 J sec. ; J mile, 2 min. 33 sec. ; J mile, 4 min. 
21 sec.; 1 mile, 5 min. 42^ sec.; 2 miles, 11 min. 52^ 
sec. ; 3 miles, 20 min. 18 sec. ; 4 miles, 27 min. 10 sec. ; 
4 Jr miles, 30 min. 36 sec. ; 5 miles, 33 min. 49 J sec. The 
beat history of the pastime and its records is Montreal 
Snovj-sJioe Gluby am. 8vo, Montreal, 1882. 

SNUFF. See Tob^lcco. 

SNYDERS, Franz (1379-1657), i)aintcr of animals 
and still life, was born at Antwerp in 1579. In 1593 he 
was studying under Peter Breughel, and afterwards he 
received instruction from Henry van Balen, the first 
master of Vandyke. He devoted himself to painting 
flowers, fruit, and subjects of still life, but afterwards 
tiirnod to animal-painting, and executed with the greatest 
skill and sjurit hunting i)ieces and combats of wild 
animals. His coin^xisition is rich and varied, his drawing 
correct and vigorous, his touch bold and thoroughly ex- 
pressive of the different textures of the furs and skins of 
the animals represented. His cxeelleneo in this depart- 
ment excited the admiration of llul»eTis, who frequently 
oinployeil liim to paint animals, fruit, and still life in his 
own pictures, and ho assisted Jordaens in a siinilur manner. 
Ill the lion and boar hunts which hear the name of 
Snyders the hand of lluhens sometimes appears. He 
was ap]»ointed i)rjnci])al painter to the archduke Albert, 
governor of the Low Countries, for whom he executed 
some of his finest works. One of these, a Stag-Hunt, ivas 
jiresented to Philip 111., who commissioned the artist to 
paint several subjects of tlio chase, wliich arc still pre- 
served in Sjiain. Snyders died at Antwerj) iii 1657. 

SOAP may in general terms be defined as a chemical 
compound resulting from the union of fatty oils and fats 
with alkaline bodies. In a scientific definition the com- 
pounds of fatty acids with basic metallic oxides, lime, 
magnesia, load oxide, <&c., should also be included under 
soap ; but, as these compounds are insoluble in water, while 
the very essence of a soap in its industrial relations is 
solubility, it is better to speak of the insoluhle compounds 
as “ plasters,” limiting the name “ soap ” to the compounds 
of fatty acids with soda and jiotash. Soap both as a medi- 
cinal and as a cleansing agent was kiiowm to Pliny (7/.A^., 
xxviii. 51), who speaks of two kinds — hard and soft - as 
used by the Germans He mentions it as originally a 
Gallic invention for giving a bright line to the hair (“ruti- 
landis ca|>illis ”). There is reason to believe that soap came 
to the Romans from Germany, and that the detergents in 
use in earlier times and mentioned as soap in the Old 
Testament (Jer. ii. 22 ; Mai. iii. 2, Ac ) refer to the ashes 
of plants and other such purifying agents (comp. vol. x. 
p. 697). 

Till Chevreul's classical researches on fatty liodies (181 1- 
23) it was believed that soap consisted simply of a binary 
compound of fat and alkali. Claude J. Geoffroy in 1741 
pointed out that the fat or oil recovered from a soap 
solution by neutralization with a mineral acid differs from 


the ori^nal fatty substance by dissolving readily in alcohol, 
which is not the case with ordinary fats and oils. The 
significance of this observation was overlooked; and 
equally unheeded was a not less important discovery by 
Scheele in 1783. In preparing lead plaster by boiling 
olive oil with oxide of lead and a little water — a process 
palpably analogous to that of the soap-boiler — ^he obtained 
a sweet substance which, called by himself ^^Oelstiss” 
(“ principium dulce oleorum”), is now known as “glycerin.” 
These discoveries of Geoffroy and Scheele formed the basis 
of Chovreurs researches by which he laid bare the con- 
stitution of oils and the true nature of soap. (See Oils, 
vol. xvii. p. 740, and Glycerin, vol. x. p. 697.) In those 
articles it is pointed out that all fatty oils and fats are 
mixtures of glycerides, that is, of bodies related to the 
alcohol glycerin and some fatty acid such as 

palmitic acid (C2gH3i02)H. Under suitable conditions 

C,TlB(()H)j+8fCicH^,02)lI give CsH«(C,eH3,Os)3+ 311,0 
Glycerin. ralmitic Acid. raliuitm. Water. 

Tlie corresponding decomposition of palmitin into palmitic 
acid and glycerin takes place when the glyceride is distilled 
in superheated steam, and similarly it can be realized by 
boiling in water mixed with a suitable ])roportion of caustic 
potash or soda. But in this case the fatty acid unites 
with the alkali into its potash or soda salt, forming a soap — 

CJL(C, 3113,03)3-+ 3Na()H =3NaC,3ll3,03 + C3ll5(OH)3 

I'uliiutiu. SfKla Hydrate. Soap Glycerin. 

Of the natural fats or glycerides contained in oils the most 
im]>ortant in addition to palmitin are stearin and olein, 
and these it may be sufficient to regard as the principal 
fatty bodies concerned in soap-making. 

The general charactiTs of a soap are a certain greasiness 
to the touch, ready solubility in water, with formation of 
viscid solutions which on agitation yield a ttmacious froth 
or “lather,” an indisposition to crystallize, ri'adiness to 
amalgamate with small proportions of hot water into 
liomogeneous slimes, which on cooling set into jellies or 
more or less consistent ) wastes. Hoajis gi\o an alkaline 
n*«ction and have a decided acrid taste ; in a jmre condi- 
tion — a state never reached in practice- -they lia\e neither 
smell nor colour. Almost without exco])tion soaj)s 

even if made from the solid fatty acids are “soft,” and 
soda soaps, although made with fluid olein, are “hard”; 
but there are considerable variations according to the pre- 
vailing fatty acid in the compound. Almost all soda 
soaps are precipitated from their watery solutions by the 
addition of a sufficiency of common salt. Potash soaj) 
with the same reagent undergoes double dci*omj)osition— a 
proi«»rtion being changed into a soda soa2) with the fonria- 
tioii of chloride of jjotassium. Soaj) when disstdved in a 
large awiount of water suffers hydrolysis, with formation of 
a prcci 2 )jta 1 o of alkaliferous fatty acid and a solution con- 
taining free alkali. Its cleansing jjower is ordinarily cx- 
jilaincd by this reaction; but it is difficult to see why a 
solution wdiicli lias just thrown off most of its fatty acids 
should bo disclosed to take up even a glyceride. It is 
more likely that the cleansing power of soaji is due to the 
inherent jiroperty of its solution to emuhionizo fats. 

Ilcsiu soaps arc compounds of soda or jiotadi with the 
comjilex acids (iliicfly abietic) of which coniferous resins 
consist. Their formation is not duo to a true iirocess of 
sajioiiification ; but ih('y occupy an important place iu 
comiioiind soaps. 

At ANUFACTuan. — The varieties of 8oaj>s made arc iuuiutous ; the 
piirjwses to which they are applied are varied ; the materials em- 
ployed embrace a considerable ruiigo of oils, iats, and other bodies ; 
and the jirocessos adopted uiulorgo many modifications. As regards 
processes of munufacture soaps may he made by the diiect combina- 
tion of fatty acids, sejiarated from oils, \\itb alkaline solutions. In 
tbtf manufacture of stcurin for candles, &c., the fatty matter is de- 
com)>osed, and the liquid olein, separated from the solid fatty acids, 
is employed as an ingredient in soap-makiiig. A soap so made is 
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not the result of 8a|K>iufication but of a simple combination, ae is 
the case also with resin soaps. All other soaps result from the com- 
bination of fatty oils and fats with potash or soda solutions under 
conditions which favour saponification. The soap solution which 
results from the combination forms soap-sise and is a mixture of 
soap with water, tho excess alkali, and the glycerin liberated from 
the oil. In such condition ordinaiy soft soaps and certain kinds 
of hard soap are brought to tho market. In curd soaps, however, 
which form the basis of most household soap, tho uncomhined 
alkali and tho glycerin are separated by ** salting out,” and tho 
soap in this condition coutaiiis about 80 per cent, of water. Soap 
may be framed and finished iii this state, but almost invariably it 
receives a further treatment called “refining ” or “fitting,” in which 
by remolUng with water, with or without the subsequent addition 
of other agents to harden tho finished product, the soap may bo 
made to contain from 60 to 70 per cent of water and yet x>i‘cseut 
a firm hard texture. 

Among tho raw materials used by the soap-boiler the x>rincij)al 
fatty bodies are tallow, lard, palm oil, palm-kcincl oil, olive oil, 
cotton-Boed oil, sesame oil, and cocoa-nut oil for hard soaps, ami 
fish oils, linseed oil, marrow fat, and tho lower qualities of other 
oils obtained by extraction, &c., for potiish or soft soaps. Almond 
oil, spermaceti, cocoa-buthT, ground-nut oil, and some others form 
tho basis of cert ain toilet and medicinal soaps. Rcbiii and colophony 
form essential ingrctiicnts in yellnw soaps. Tho alkalis are used 
almost exclusively in tho condition of caustic lyes, — solutions of 
their rcsiwctivo hydrates in water. Caustic soda is now obtained 
direct from tlio soda iminufacturcr, and one operation, causticiziug 
the soda, is thus spaiud the son])- boiler. Potash lyes arc, however, 
principiilly shartMuied or caustieixed by the soaj)- boiler hiinw»lf 
from ])utash carnouate, tlie process for wliich is described under 
Potassium JMktals (vol. xix. j). f)89). 

The process of soap-boiling is curried out in large iron boilers 
called “hoap jiaiis” or “ co]q)ors,” some of which have capacity lor a 
charge of 80 tons or more. The xuoper is siirinounted by a 
great cone or ho})]icr calh'd a curb, to provide for the foaming up of 
the boiling mass and to jn’cvciit loss Irom ovcrilowing. Formerly 
the pans were heated by ojk'U firing from below ; hut now tho 
almost universal practice is to boil by steam injected from jkt- 
foratod pipes coileil within the pan, such iiijc<‘tit)u favouring the 
uniform heating of tbc mass ami causing an agitation favourable to 
the iiltim.ite mixture and sai)onification of the materials. Direct 
firing is used for tho second boiling of the soap mixture ; but for 
this sumndicated steam may with advantugo be substituted, eitlier 
applic(f by a 8team-ja»'kcL rmmd tho ])an or by a closed coil of pijie 
within it. In large pans a inechani<‘al stirring apparatus is jtro- 
viiied, which in some cases, as in Morfit’s stoam “ twirl,” is formed 
of the steam-heating tul)c.s geared to rotaite. Closed cylinders in 
which the materials are boiled under iiressuro are also cm^doyed 
for certain soaxis. 

Curd iioajK — 1’be oil mixture used differs in the several manu- 
facturing countries, and the commercial name of tlie jnotluct is 
correspondingly varied. In (icrmany tiillow is tlio pnncijsil fat; 
in Franco olive <)il occujnes the chief pbace and the moduct is known 
as Marseilles or Castile soap ; and in Kngland tallow and palm oil 
are largely useii. lJut in all countries a mixture of several oils 
enters into tho composition of curd soaps and tlio proi»ortions used 
have no fi.\ity. For each ton of soap to bo made from 12 to IG cwts 
of oil is reipured. 'i'hc .soap pan is cliarged w itli the tallow or other 
fat, and o]»eii 8t(*ani is lurneil on. So soon as the tallow is melted 
a iiuaiitity of weak lye is a<Ided, and the agitation of tho injected 
stoam causes the fat and lyo to become intiiiiately mixed and pio- 
<luce8 a milky emulsion. As the lyc beeom(*s absorbed, a <‘onditioii 
indi(;atod by the taste of the goods, additional <iuantities of lye of 
increasing strengtli are n<lded. After some time, tlio contents of 
tlie jian begin to clear and become in the end very trausxKirent 
Lye still continin\s to be ]>oiired in till a samjdiJ ta.steH distinctly 
alkaline, — a test which iiidieatc.s that the whole of tho fatty acids 
have been taken up by and combined with tlie alkali. Then with- 
out further addition of alkali tho boiling is continned for a fiwv 
ininutcH, wdioii tlie soap is ready for salting out or “graining.” 
Either 1 ‘oininou salt or strong brine in measured quantity is added 
to the charge, and, tho soap being insoluble in such salt solution, 
a separation of constituents take.s place ; the soa]) eolh'cts on tin* 
surfai ‘0 in an oxieu granular condition, and the spent lyo sinks to 
the bottom after it lia.s been b*ft for a short time to settle. Snpiios- 
ing now that a pure soap wdtliont resin is to bo iiia<lc— a prodiut 
little seen in the market — the sjieiit lyo Is rim off, steam la again 
turnoil on, jmre w'atcr or very weak lye run in, and the contents 
boiled up till the whole is thin, close, ami cloar. The soap is from 
this again grained off or salted out, and the undorlye so thrown 
slown carries w*ith it colouretl impurities which may have been in 
the materials or which an.so from contact wdth the boiler. Bucli 
w'ashing xirocess may have to be repeated several times \yhen im- 
])uro xnatfirials have been used. The spent lye of the w^asliing liein/f 
drained off, the soap ilow receives its strengthening l»oil. St<*am 
is turned on, and. tho mass being brought to a clear condition with 
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wttkIvoor wBter, stong lyo is aiUed an.I the boiling contiiiuca 
With close steam till the lye attains sucli a state of concentration 
that the soap is no longer soluble in it, and it will separate from 
the caustic lyo as from a common salt solution. The contents of 
the pan are once more allowed to cool and settle, and the soai) as 
now formed constitutes a pure curd soap, carrying witli it some pro- 
portion of uncombined alkali, bul containing tlic minimum amount 
of water. It may be skimnied off the nndcrlye and placed direct 
solid ihcatioii ; but lliat is a practi<‘o scaR'oly at 
all followed, the adilitmu of re.siii soai) in tho iian and the sub- 
Mqueiit crutcliiiig in of silicate of soda and adnltcrant mixings 
being features common to tlie manufacture. The lye from the 
strengthemng boil contains much alkali and is used in connexion 
WTth other boilings. 

Mottled Svap.--^ A pure cuid sonji always carries with it into tlio 
cooling frame a considerable amount of colouietl iuipuiily such 
! as iron sulphate, &c. Wlien it is permit ted lo cool rapidly lUc 
colouring matter remain.s miiformly disscmimiU‘d throughout the 
inas.s; but wdieii means are taken to cause the soap to cord and 
solidify slowly a segregation takes place ; the stearate and palmitate 
form a semi -crystalline solid, wliilo the oleate, solidifying moie 
slowly, comes by itself into tran.slueent veins, m wliieli the givalei 
part of the coloured matter is drawn. In this w.ay mottled oi 
marbled soap is formed, and sueli mottled appearance wasforim ily 
highly valued as an iiidieation of Ireedom fiom exec.sa of water or 
other adulteration, because in fitted soaps the impurities are eiiluT 
washed out or fall to the bottom of the mass in cooling. IS'owy 
however, the most perfect mottle can he jirodueed by W'oikm^ 
colouring matter into the soap in the frame, and mottling is xciy 
far from being a cert ilioate of excellence of quality. 

Yellow Hoap consists of a mixture, of any Jiard fatty soaj) with a 
variable jmqioriion -up to 40 jicr cent or more— (d‘ resin soiip. 
That substance by itself has a tenueious gluey ('onsistenee, and its 
iiitoimixturc in excess renders tin* resnlting (‘ompuund soft and 
greasy. Tho ordinaiy method of adding r(‘sni eonsi.sts instilling 
it ill small fragments into the fatty soaj> in the stage ol cleai- 
boiling ; but a better result is obtained by separately jiropanug a 
fatty soap and tbc resin soap, and combimng tlie two in the pan 
after the underlye has been salted out and i< moved fiom the latty 
soap. The compoiiiid then re(‘eives its strengthening boil, after 
W’hich it is fitted hy boiling W’itli added water or weak lye, coiitiim- 
ing the boil till by examimition of a sanqile the proper eonsi,steney 
has been reached. On si'ttling a (lark-(‘oloured “ nigger” oi iindcr- 
lye separates out, whicdi, because it contains some soiq* and alktdi, 
is saved for fiitnie use. 

Marine Hoap . — tJoeoa-iiut oil India vis as regaids sajioiufieatioii 
quite differently trom all otber oils and tats in lelation to tlio 
caustic alkalis. It does not torni an emulsion with weak alkalis , 
these ex'eii under prolonged boiling have no nillueiico on the. fat. 
With stioiig ulkaliiie solutions, mi the ot her hand, it .saponifies with 
the iitmo.st readincbs e\en without licit, and lornis willsoiit tlio 
scxiaration of any iindcilye a soap of still linn comsistemn notwith- 
standing tlie pieseiiee ol a very large* ]»eii entnge ot waUi. Such 
soap is not insoluble in a strong solution of .salt ; heme it foinis a 
lather and can be used for wasliiiig witli .seawatir, fioin wliieli 
peculiarity it derives its name “ marine soap ” iJeingllius soluble 
in salt water it c.innot of (onr.se be sailed out liK(‘ eoiniiion soaps ; 
blit if a V(‘ry loiiMiitratcd salt solution is u.msI jms ijut.itioii is 
elleete.d, and a curd soap is separated so ha id and letr.n'foiy ns to 
lie j»ractieally useless, ('oeoa-nut soap is usually jnijiarul by the 
so-eallcd cold method, in which the fat licaled to 80' C is ti('al(*d 
wrilh u ealeulate’d (|uantity ot f aiistic soda solutuui of .sp gi. 1 J’lrjO, 
the two coristituciits being stiiied togitlar till tlie selling and 
hardening of the. eoinhin.ilioii ineveiits fuitlni agilation 'J’ho 
jiroperty tliat eoeoa-iiiit soap pos.'^esses of ab'-oi lung l.nge ]>iopi)i- 
tioms OI water, and >et ])ics(nting tho npjieai.im'e of a liaid solid 
body, makes file nsati iial a fuvouiitc basis tor highly .stjphi.stn an d 
(‘ompoiimis, in wdiieh W'atcr, sulphate of .Mnla, ami other alkaline 
solutions, soluble silicale.s, fuller's (urtli, sfaiih, Kc . ]»la\ an im- 
portant and bulky ]>ait. (’oeoa-nut s(»ap i^bille po j md b\ itself, 
but it forms a principal ingredient in (onijmimd stMps niejtiit to 
imitate euid and yellow soaps Two piineiiial mellnxls of pn-jiar- 
ing such eonipound soaps are einjilo^efl. In tin* In^'t way Iho 
ordinary oil and the cocoa-iint oil are mixed and sa})onitied togetln*r 
xvitli such a measured cjiiaiitity of alkaline solution as sei\(s to 
produce a hard sojip without any salting <uit or si jMMtioii ol iiinler- 
Jve. Accoidiiig to the sei’oiid ]»lan, the ordinal \ oil is tnated as 
for the iiri’paration oi a curd ‘-oa]), and to tins the ((non nut soap 
separately s;ij»oiii fil'd is added lu the ]);ni and both arc boiled t(»- 
getiii*r till they form a homogeneou'^ ^aip. 

Hihcafe Hoops . — A furtliei iikmiis ol « nabliiig a soap to coin inn 
largo proportions of w'atci and yet jmsdit a lirm eoiisistem'e i.s 
found in tlic use of sili(*ate of soda. The silit ab* in Iho loim of a 
concentrated solution is enitdied or stiiied into the soap in a 
iiicebanical mixing maeliiiie alter the eomplction ol the safionihea 
tion. and it appears to enter info a distinct clninicid com hi nation 
with tlio soap. While silicate s.>a].s l.ear heavy watering, the 
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soluble silicate itself is a powerful detergent, and it possesses certain 
advantages when used with hard waters, so that, taking its cheap- 
licsa into account, the question whether its intr^uction into soap 
is a fraud may be fairly discussed and much said in its defence. 

Framhig. — The frames into which hard soaps are ladled for cooling 
and Bolidiiicatioii consist of rectangular boxes made of iron plates 
and bound and clamped toother in a way that allows the sides to 
bo removed when required. The solidification is a very gradual ]^ro- 
cesH, depending, of course, for its completion on the size of the block ; 
but before cutting into bars it is essential that the whole should be 
sot and hardened through and through, else the cut bars w^ould not 
hold together. Many ingenious devices for forming bars have been 
produt'od ; but goiicrall^ a strong frame is used, across which steel 
wures are stretched at distances equal to the size of the bars to be 
made, the blocks being first cut into slabs and then into bars. 

Soft Soap,--- As already said, soft soaps are made with potiish lyra, 
although ill proc'tice a small quantity of soda is also used to give 
the soup some consistence. There is no sepal ation of underlycsin 
l>otash soup, consequently the product cont/iins the wliole consti- 
tuents of the oils used, as the operation of salting out Is quite ini- 
})racticable owing to tlie double decoinpositioii wliich results from 
the action of salt, producing thereby a hard princi|)ally soda soap 
with formation of chloride of potassium. Owing to this circum- 
stance it is impossible to “fit” or in any way 2 )urify soft soap, and 
all impurities wliich go iiit(» the pan of necessity enter into the 
finished pro<luct. The making <»f soft sonji, although thus a much 
less complex pro<'css than haid soa]» making, is one that domatids 
much skill and ex|Miriciico for its success. From the conditions of 
tho manufacture <*aro must he taken to rcgulahi the amount and 
strength of tlie alkali in projiortion to tho <nl used, and tho degree 
of concentration to wliich the hoiliiig ought to he coutiiiued has to 
be dcterniinc<l with close observation. 

2\iUH SuajKVf &c. — 8oaps used in personal ablution in no way 
diifor from the soaps previously alluded to, and may consist of any 
of tlio varieties. It is of consequence that they snould, as far as 
possible, be fiee from oxt'ess of alkali and all other salts and foreimi 
ingredients wliich may have an injurious effect on the skin. Tiie 
manufacturer of toilet .soaji getierafly takes care to present his wares 
in convenient form uud of agreeable appearance and smell; the 
more weighty duty of having them free from nncombined alkali is 
III many cases entirely ovoi looked. Transiiarcnt 8oa])s arc prepared 
hy dissolving ordinary soap in strong alcohol and distilling off the 
greater portion of the alcohol till the residue comes to tho condi- 
tion of a thick traiisparciit jelly. This, when cast into forms and 
allowed to haulcii and dry slowly, comes out as transparent soap. 
A elasH of transparent soap may also be made by tho cold jiroeess, 
with tho use of cocoa-nut oil, castoi' oil, an<l sugar. It generally 
contains a large amount of uncombined alkali, and that, with its 
unpleasant oiiourof cocoa-nut oil, makes it a most undesirable 8oa]» 
for pcrsoiiiil u.se. Toilet soaps of common (piality arc iierfumed by 
simple melting and stirring into the mass some cheap odorous body 
that is not alfectcd hy alkalis under the influence of heat, 'i'he 
liner soaps are perfumed by tho cold method ; the soaj» is shaved 
down to thin slices, and the essential oil kneaded into and mixed 
with it hy special macdiiiicry, after which it is formed into cakes 
by pressure in suitable moulds. 

Olycerin soap ordinarily consists of about c(]ual parts of pure 
bard soap and glyi'erin (the latter valuable for its emollient 
2 )ro]iertics). The soaji is melted by lieat, tlic glycerin is stirred in, 
niid tlif' mixture strained and poured into forms, in which it hardens 
but slowly into a traiisjiarent mass. "With excess of glycerin a 
fluid soap is formed, soa]) being soluble in that body, and such 
fluid soap has only feeble lathering iirojierties. Soap containing 
small proportions of glycerin, on the other hand, lorrns a very 
tenacious lather, and wlicn soap bubbles of an enduring character 
are dcsiicd glycerin is aihlcd to tlie solution. iSeaps are also jire- 
paretl in whicli large propoitioiis of line sharp sand, or of 2 >owdercd 
puniico, are in corporate* 1, and these Rubstances, by tlicir abrading 
iwtion, {lowi'rfully assist the det<*rgent iiiflucnce of tho soap on 
hands much begrimed by manufactuiing oi>cr.itions.^ 

Medicatnl soups contain certain substances which exendso a 
specific influence on the skin. A lew medicated soaps are ])rcparcd 
for internal use, among wliich are croton soaji and jalap 8oa]>, 
both gentler cathartics than the iiiicompoundcd medicinal prin- 
cildcs * Medicated soa])s for external use are only cnqdoycd in 
cases of skin ailments and as prophylactic Avushes. Among the 
principal varieties are those wliich contain carbolic acid, ]»ctro- 
leuni, borax, camphor, chlorine, iodine, mercurial .salts, 8ul[)hur, 
and tannin. Arsenical soap is very much emidoyod by taxider- 
mists for the preservation of tho skins of binls and mammals. It 
consists of a mixture of wliito arsenic, hard soap, and slakeil lime, 
say 4 oz. of each, with 12 oz. of carbonate ot potash, the w'hole 
being made into a stiff paste w'ith water. 

The following table indicates tho average composition of several 
commeri'iiil aonps : — 

^ ** Soap powders ” and ** soap extracts ” are simplv preparations of 
alkalia. 
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A 



U 



Water. 

Fatty 

Acid. 
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biiicd. 

Free. 

1 
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Silica 

1 

Lose. 

Tallow soap .... 
Marseilles soap, 

28-8 

68*0 

6*8 

1*6 




2*3 

2*6 

mottled 

10-lfi 

76*0 

8*65 

0*25 




4*96 

Palm-oil soap . . 

85*4 

49*9 

7*0 
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1*1 

6*6 1 

Yellow fuap .... 

22*28 

62*053 

8*08 





6*79 1 

Oocua-iiu t oil soap 

68*74 

82*82 

4*26 

1*'60 




2*26 

0*42 

Silicate soap ... 

50*4 

6*5 

10*7 



88**4 




Soft Hoap 

43*8 

41*9 



id*’2 


4**6 




Soap Aiuilysis . — Here it will be suflicient to mention a few tests 
which can be executed without special chemical knowledge. To de- 
termine tho water in a soap— a most important question— a few thin 
slices are weighed and dried in a stove at lOS^G. so long as loss of 
weight continues. The loss of weight is the measure of uncombined 
water in the sample. Added salts, such os alkaline silicates, sul- 
idiates, &;c. and insoluble earthy admixtures are detected by boiling 
a sanqile with alcohol, in which only the soap proper dissolves. 
Tho residue is collected in a filter, washed with hot alcohol, and 
weighed. An excessive proportion of surplus alkali can be detected 
by dissolving the map in hot water and adding a suflicioncy of 
saturated sriliition of common salt to salt it out. The alkali remains 
in solution and can be determiucil by the uiuouut of a standard acid 
solution it neulmlizos. 

Coia/acrcr. — Mai'scillcs has long been recognized as the most im- 
portant centre of the soai) trade, a position tliat city originally 
achieved through its ready command of tho supiilies of olive oil. 
Tho city is still very favourably situated for obtaining supplies* 
of oils both local and foreign, including sesame, ground nut, 
castor oil, Ac. In England the Boa]> trade did not exist till the 
ICtli century. In the reign of Charles I. a monoply of soaii-making 
was farmed to a coiqioration of Boaj)-boilor8 in liouilon, — a i>rocecd- 
ing which led to serious complications. From 1712 to 185fl an 
excise duty langingfroni Id. to fld. w^as levied on soap made in 
tho United Kingdom, and that heavy imimst (c(|ual wiicn fld. to 
more than 100 i^er cent.) greatly impcdt‘d tlie development of the 
industry. In 1793, when tho excise duty was 2Jd. on hard and 
IJd. on soft soap, the revenue yielded was a little over jC 400,000 ; 
in 1815 it was almost £750,000 ; in 1835, when the duty was levied 
at li|d. and Id. resjicctively (and when a drawback was allowed for 
soap used in maimfacture.s), the nwenuo was almost £1,000,000 ; 
and in 1852, tho last year in which the duty was levied, it 
amounted to £1,120,046, with a tlrawback on exportation amount- 
ing to £271,000. What tho manufacture has risen to since that 
time tlu‘re is no accurate way of estimating. (W. I). — J. PA ) 

SOAP BAIIK. A vegetable princijde known as “saj)- 
onin,” and chemically analogous to tho arabin of soluble 
gums and to mueiJago, forms with w^atcr a lather, and is 
on that account available as a substitute for soap. Sajionin 
is obtainable from soap nuts, tho fruit of a tree, Saponaria 
officinalis and allied species; but its most important source 
is the Quillai bark of Chili yielded by a large tree, QuiUaJa 
saponaria, Tlio inner bark of the tree, reduced to jiowdcr, 
is employed in Chili as a substitute for soap. 

SOBIESKI, John, king of Poland. See John 111., vol. 
xiii. p 714, and Poland, vol. xix. p. 295. 

SOCAGE is a form of tenure. Braoton, Britton, and 
other old writers derived tho word from the French soc^ 
“ a ploughshare.” Modem etymologists, however, prefer to- 
derive it from tho Old English “ a franchise ” or “ privi- 
lege,” or tho land over which such franchise or jirivilege wus 
exercised. Socage differs from knight service in being 
agricultural rather than military in its nature, and from 
frankalmoign in being based on temjioral rather than 
spiritual services. It is either free or villein. Free socago 
in cajnte was abolished by 12 Car. II. c. 24. That form 
of free socage called common socago is tho ordinary modem 
freehold tenure. Varieties of it are burgage, gavelkind, 
and petit serjeanty. Scutage, while it existed, was another 
variety. Tho only representative of villein socage is the 
comparatively rare tenure of ancient demesne confined to- 
manors, described in Domesday Book as terras regis. Socage 
tenure is said to have formerly existed in Scotland. The 
descent of socage lands in Scotland seems to have been tor 
M the sons equally, as was originally the case in England. 
(See Bubgaqb, Qavklk ind, Real F^st atk, Scutaok) 

^ Including resin acids. 
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T he word “socialism” is of comparatively recent origin, 
having been coined in England in 1835. In that 
year a society which received &e grandiloquent name 
of the “Association of all Classes of all Nations” was 
founded under the auspices of Robert Owen; and the 
words “socialist” and “socialism” were first used during the 
discussions which arose in connexion with it. As Owen and 
his school had no esteem for the political reform of the 
time, and laid all emphasis on the necessity of social 
improvement and reconstruction, it is obvious how the name 
came to be recognized as suitable and distinctive. The 
term was borrowed from England by a distinguished 
French writer, Reybaud, in his well-known work the 
ReformaJteura modernejs (1839), in which he discussed the 
theories of Saint-Simon, Fourier, and Owen. Through 
Reybaud it soon gained wide currency on the Continent, 
and is now the accepted world-historic name for one of the 
most remarkable movements of the 1 9th century. 

The name was thus first apjilied in England to Owen’s 
theory of social reconstruction, and in France to those 
also of Saint-Simon and Fourier. The best usage has 
always connected it with the views of these men and the 
cognate opinions which liave since appeared. The word, 
however, is used with a great variety of meaning not only 
in popular speech and by })oliticians but even by economists 
and learned critics of socialism. The general tendency is 
to regard as socialistic any interference with property 
undertaken by society on behalf of the poor, the limitation 
of the principle of laissez-faire in favour of the suffering 
classes, radical social reform wliich disturbs the present 
system of private j)ro[)crty as regulated by free competition. 
It is probable enough that the word will l>e pormanently 
used to express the t(*ndency indicated in these phrases, 
as a g(»neral name for the strong r(*action that has now set 
in against the overstrained individualism and one-sided 
freedom which date from the latter half of the 18lh century. 
The application is neither ])rccisc nor accurate ; but it is 
use and wont that determine tlie meaning of words, and 
this seems to be the tendency of use and wont. 

Even economic writers differ greatly in the meaning 
they attach to the word. The great German economist 
Roscher defines it as including “ those tendencies which 
demand a greater regard for tlie common weal than consists 
with human nature.” Adolf Held says that “ we may define 
as socialistic every tendency which demands the subordina- 
tion of tlie individual will to the community.” Janet 
more jirecisely defines it as follows : — “We call socialism 
every doctrine which teaches that the state has a right to 
correct the inequality of wealth which exists among men 
and to legally establish the balance by taking from those 
who have too much in order to give to those who have not j 
enough, an<l that in a permanent manner, and not in such i 
and such a particular case, — a famine, for instance, a public 
calamity, «tc.” Laveleye explains it thus : “In the first 
place every socialistic doctrine aims at introducing greater 
equality in social conditions, and in the second place at 
realizing those reforms by the law or the state.” Von 
School simply defines it as the “ economic i)hiIosoj)hy of the 
suffering classes.” Of all these definitions it can only bo 
said that they more or loss faithfully reflect current opinion 
as to the nature of socialism. They are cither too vague 

* The aim of the present article is essentially to give a history and ex- 
position of socialism in its leading phases and princi])lcH. The point 
of view is objective, — to explain what socialism has been and is. 

A controversial or critical article on the many vexed questioiiH suf- 
gested by the subject would have been inconsistent with the i>lau of 
this work. 
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or they are mMoading, and they quite fail to bring out the 
clear and strongly marked characteristics that distinguish 
the phenomena to which the iianie of socialism is projwly 
applied. To say that socialism exacts a gri’atcr regard for 
the common weal than is compatible with human nature 
is to pass sentence on the movement, not to define it. In 
all ages of the world, and under all forms ami tendencies 
of government am] of social evolution, the ^ill of the 
individual has been subordinated to the will of society, 
often unduly so. It is also most misleatling to sjieak as 
if socialism must proceed from the state as mc know it. 

The early socialism jiroceeded from pri\ate (effort and 
experiment. A great deal of the most notorious socialism 
of the present day aims not only at subverting tlie existing 
state in every form but all the existing iiolitical and social 
institutions. The most po^verful ami most ])liilosophic, 
that of Karl Marx, aiinetl at superseding tlie existing 
governments by a vast international combination of the 
workers of all iiati(>ns, without distinction of creed, cohnu, 
or nationality. 

Still more objectionable, however, is the temleney not Rociali 
unfreqiiently shown to identify socialism with a violiMit 
and lawless revolutionary sjiirit. As soiiietimes 
“socialism” means nothing more nor le.ss than the most 
modern form of the revolutionary spirit vilh a suggi'stion 
of anarchy and dynamite. This is to confcuiml the essem e 
of the movement with an accidental feature more or le‘*s 
common to all great inno\ations. livery m‘w thing of any 
moment, whether good or (‘vil, has its revolutionary stage 
in which it disturbs ami U})sets the accqdcd beliefs and 
institutions. The Protestant Keforinatioii vas for more 
than a centtiry ami a half the occasion of national ami 
international trouble and blooilshed. T)i(‘ su]>pr(‘ssion of 
American slavery could not be efloeled without a trenieii- 
doiis civil war. There was a time when the ojunions com- 
prehended umhu* the name of “ libiTalism ” had to liglit to 
the dcatli for toleration; ami rei)ri‘sentati\e govi'inmcnt 
was at one line a re\ olutionary innovation. The fact 
that a movement is revolntioimry generally irnjilies only 
that it is new, that it is dis 2 K>sed to evert itself by strong 
methods, and is calculated tt) make gri'at changes. It is 
an uiiha])py feature of most gieat changes tliat they ha\c 
been attended with the exercise of lorc»‘, }>ut that is be- 
cause the powers in jiossession ha\c generally attemjded 
to supt>ress them by tin* exercise (if force. 

In point of fact socialism is one of tin* most elastic ami 
]»rotean iihenomena of history, \ar}ing according to tlui 
time and circumstances in whicli it a]»pears and with the 
character and opinions and institutions of the ]»eoplc wJio 
adopt it. Such a imnenieiit cannot be ct)ml(‘mmMl or 
a]»proved m hlnr. Most of the cuin-nt foiiiiula* to whicli 
it has been referred for jiraise or <*ensurea]e totdll) eiit>nc- 
oiis and mis](*ading. Vet in tlie midst of the ^ariousTlsml 
theories that go by the name of “s()cialisin ’ Jic it is a kt‘i m I 
of princiide (liat is common to them all. That 
is of an economic nature, and is most clear an<l j»rccise. 

The central aim of socialism is to terminate tin* di voice of 
the w'orkers from tlni natural source's of siibs haicc and 
of culture. The soeialist tla'ory is basid on tin* Jiistorical 
assertion that the course (d social evoliitifui for centunes 
has gradually been to exclude the producing cl.issf's from 
the ])ossession of land ami caj>ital ami to t'stablish a new 
subjection, the subjection of workers, wlio ]ia\(‘ nothing 
to depend on hut precarious wage labour. "J’Imj so( iali!-ts 
maintain that the jnvseiit system (in which land ami capital 
are the ])ro])erty of jirivate imliM<IuaIs freely stiuggliug 
for incretiso of weaJtli) leads iiie\ital)Jy to social ami 
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economic anarchy, to the degradation of the working man 
and his family, to the growth of vice and idleness among 
the wealthy classes and their dependants, to bad and in- 
artistic workmanship, and to adulteration in all its forms ; 
and that it is tending more and more to 8ei)arato society 
into two classes, — wealthy millionaires confronted with 
an enormous mass of proletarians, — the issue out of which 
must cither be socialism or social ruin. To avoid all these 
evils and to secure a more equitable distribution of the 
means and api)liances of happiness, the socialists propose 
that land and caintal, which are the requisites of labour 
and tlio sources of all wealth and culture, should become 
Mie property of society, and be managed by it for the 
general good. In thus maintaining that society should 
assume the management of industry and secure an equit- 
able distribution of its fruits socialists are agreed, but in 
the most important points of detail they differ very greatly, 
its of They differ as to the form society will take in cjarrying 
out the socialist programme, as to the relation of local 
bodies to the central government, and whether there is to 
ilists. any central government, or any government at all in 
the ordinary sense of the word, as to the influence of the 
national idea in the society of the future, itc. They 
differ also as to what should be r(‘garded as an “equitable” 
system of distribution. The school of Saint-Simon advo- 
cated a social hierarchy in ^hicli every man should lie 
jilaced a('coriling to his capacity and lewarded according to 
his works. In the communities of Fourier the minimum 
of subsistence was to be guaranteed to each out of the 
common gain, the remainder to be divided between labour, 
capital, and tah*nt, — five-twelfths going to the first, four- 
twelfths to the second, and three -twelfths to the third. 
At the revolution of 1848 Louis Blanc proposed that remu- 
neration should be ecpial for all members of his social work- 
shoots. In the progranimo drawn u]) by the united social 
democrats of (lerinany ((lotha, 1875) it is jirovided that 
all "^hall enjoy the results of labour “according to their 
reasonable wants,” all of <‘oursc being bound to work. 
It is needless to say also that tbu theories of socialism 
have been held in connexion with the most varying 
opinions in philosophy and religion. A great deal of 
the historic socialism has been regarded as a necessary 
implicate of idealism. Most of the prevailing socialism 
of the day is liascd on the frankest and most outspoken 
revolutionary materialism. On the other hand, many 
socialists hold tliat their system is a necessary outcome 
of Christianity, that socialism and Christianity are essen- 
tial the one to the other ; and it should bo said that the 
ethics of socialism are closely akin to the ethics of Chris- 
tianity, if not identical with them. 

.t Still it should be insisted that the basis of socialism 
is economic, involving a fuudainentul cliango in the 
•dal- labour to hiTid and ca])ital, —a cliange which 

" will largely affect prodiiclion, but will entirely revolu- 
tionize the existing system of distribution. But, while 
its basis is economic, socialism implies and carries with it 
a change in the i»olitical, ethical, technical, and artistic 
arrangements and institutions of society which would con- 
stitute a revolution greater probably than has ever taken 
place iu liiiman history, greater than the transition from 
the ancient to the mediaeval world, or from the latter 
to the existing order of society. In the first place, such 
a change generally assumes as its political complement 
the most thoroughly democratic organization of society. 
The early socialism of Owen and Saint-Simon was 
marked by not a little of the autocratic spirit; but 
the tendency of the present socialism is more and more 
to ally itself with the most advanced democracy. So- 
cialism, in fact, claims to be the economic complement 
of democracy, maintaining that without a fundamental 


economic change political privilege has neither meaning 
nor value. In the second place, socialism naturally goes 
with an unselfish or altruistic system of ethics. The most 
characteristic feature of the old societies was the exploita- 
tion of the weak by the strong under the systems of 
slavery, serfdom, and wage-labour. Under the socialistic 
regime it is the privilege and duty of the strong and 
talented to use their superior force and richer endowments 
in the service of their fellow-men without distinction of 
class or nation or creed, in the third place, socialists 
maintain that under their system and no other can the 
highest excellence and beauty be realized iu industrial 
production and in art, whereas under the present system 
beauty and thoroughness are alike sacrificed to cheapness, 
which is a necessity of successful competition. I^tly, 
the socialists refuse to admit that individual happiness or 
freedom or character would be sacrificed under the social 
arrangements they propose. They believe that under the 
present system a free and harmonious development of indi- 
vidual capacity and happiness is possible only for the privi- 
leged minority, and that socialism alone can open up a 
fair op|)ortunity for all. They believe, in short, that there 
is no opposition whatever between socialism and indi- 
viduality rightly understood, that these two are comple- 
ments the one of the other, that in socialism alone may 
every individual have hope of free development and a full 
realization of himself. 

Having seen, then, how wide a social revolution is Essence 
implied in the socialistic scheme of reconstruction, let us socia 
repeat (1) that the essence of the theory consists in this^®“^' 

— associated production with a collective capital with 
the view to an equitable distribution. Jn the uords of 
Rchaffle, “ the Alpha and Omega of socialism is the trans- 
formation of private competing capitals into a united 
collective capital” {Qvintemmz dcs Social Ismvs), A. Wag- 
ner^s more elaborate definition of it (in his Grmuilegunff) 
is entirely in agreement with that of Schaffle. This is 
the principle on which all the schools of socialism, how- 
ever opposed otherwise, are at one. Such a system, while 
insisting on collective cajiital (including land), is quite 
coiihistent with private property in other forms, and with 
perfect freedom in the use of one's own share in the 
equitable distribution of the produce of the associated 
labour. A thoroughgoing socialism demands that this 
principle should be applied to the capital and production 
of the whole world ; only then can it attain to supreme 
and perfect realization. But a sober-minded socialism 
will admit that the various intermediate stages in which 
the principle finds a partial application are so far a true 
and real development of the socialistic idea. (2) Socialism 
is both a theory of social evolution and a working force in 
the history of the 19th century. Some of the most eminent 
socialists, such as Bodbertus, regard their theory as a pro- 
phecy concerning the social development of the future rather 
than as a subject of agitation. In their view socialism is 
the next stage in the evolution of society, destined after 
many generations to supersede capitalism, as capitalism 
displaced feudalism and feudalism succeeded to slavery. 

Even the majority of the most active socialists consider the 
question as still in the stage of agitation and propaganda, 
their present task being that of enlightening the masses 
until the consummation* of the present social development, 
and the declared bankru})tcy of the present social order, 
shall have delivered the world into their hands. Socialism, 
therefore, is for the most part a theory affecting the 
future, more or less remote, and has only to a limited 
degree gained a real and practical footing in the life of our 
time. Yet it should not be forgotten that its theories 
have most powerfully affected all the ablest recent 
economic writers of Germany, and have even considerably 
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modified German legislation* Its influence is rapidly 
growing among the lower and also among the most ad> 
vanced classes in almost every country dominated by 
European culture, following as a destroying negation the 
development of capitalism. (3) In its doctrinal aspects 
socialism is most interesting as a criticism of the present 
economic order, of what socidists call the capitalistic system, 
with which the existing land system is connected. Under 
the present economic order land and capital (the material 
and instruments without which industry is imj^ossible) 
are the property of a class, em])loying a class of wage- 
labourers handicapped by their exclusion from land and 
capital. Competition is the general rule by which the 
share of the members of those classes in the fruits of ]>ro- 
duction is determined. Against this system critical social- 
ism is a reasoned protest ; and it is at issue also with the 
prevailing political economy, in so far as it assumes or 
maintains the permanence or righteousness of this eco- 
nomic order. Of the economic optimism implied in tlie 
historic doctrine of laissez-faire socialism is an uncom- 
promising rejection. (4-) Socialism is usually regarded as 
a phase of the struggle for the emancipation of labour, 
for the com[)lcto participation of the working classes in 
the material, intellectual, and spiritual inheritance of Ihe 
human race. This is certainly the most substantial and 
most prominent part of the socialist programme, the 
working classes being the most nmnc'rous and the worst 
sufferers from the jiresent regime. This view, however, 
is rather one-sided, for socialism claims not less to be in 
the interest of the small capitalist gradually cnisbed by 
the competition of the larger, and in the interest also of the 
large capitalist, whose position is endangered by the huge 
unmanageablencss of his success, and by the world-wide 
economic anarchy from which even the greatest are not 
secure. Still it is the deliverance of the working class 
that stands in the front of every socialistic theory ; and, 
though the initiative in socialist .speculation and action 
has usually come from tlie middle and ui)])er classes, yet 
it Ls to the working men that they generally appeal. 

While recognizing the great confusion in the use of the 
word “ socialism,’^ we have treated it as properly a pheno- 
menon of the 19th century, beginning in Franco with 
Saint-Himon and Fourier, in England with Robert Owen, 
and most powerfully represented at the present day by the 
school of iarl Marx. As we have seen, however, there 
are definiti^jns of the word which would give it a wider 
range of meaning and a more ancient beginning, com- 
pared with which cai)italism is but of yesterday, — which 
Early would, in fact, make it as old as human society itself, lii 

tonm. the early stages of human development, when the tribe or 

the village community was the social unit, the subordina- 
tion of the individual to the society in which lie dwelt was 
the rule, and common property was the prevalent form. 
In the development of tlio idea of property, especially as re- 
gards land, three successive historical stages are broadly re- 
cognized, — common property and common enjoyment of it, 
common property and private enj() 3 unent, private property 
and private enjoyment. The last form did not attain to full 
expression till the end of the 18th century, when thc}»riiiciple 
of individual freedom, which was really a reaction against 
privileged restriction, was proclaimed as a positive axiom 
of government and of economics. The free individual 
struggle for wealth and for the social advantages dependent 
on wealth is a comparatively recent thing. In all periods 
of history the state reserved to itself the right to interpose 
in the arrang(?ments of i>roperty, — sometimes in favour of 
the poor, as in the case of the English j)oor Jaw, which 
may thus bo regarded as a socialistic measure. More<jver, 
all through history revolts in favour of a rearrangement of 
property have been very freouent And in the societies 
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of the Catholic Church we have a permanent example of 
common property and a common enjoyment of it. 

How are we to distinguish the socialism of the 19th 
century from these old-world phenomena, and especially 
from the communism ^ which has played so great a part in 
history? To this <piery socialists, cs]»ecially of the school 
of Marx, have a clear and precise answer. Socialism is a 
stage in the evolution of society which could not arrive 
till the conditions necessary to it hud been established. 

The first and most essential of these w'as the development Genei 
of the great industrialism which after a long period of pre- ^ 
paration and g^lual growtli In'gJin to reach its culminating 
point with the inventions and technical improvements, with 
the application of steam and the rise of the factory system, in 
England towards the end of the IHtli century. Under this 
system industry was organized into a \ast social operation, 
and was thus already socialized ; but it was a system that 
was exploited by the individual owner of the capital at 
his own pleasure and for his own behoof, l^idcr llie 
pressure of tlie competition of the large industry, the small 
capitalist is gradually crushed out, and tlie working pro- 
ducers become "wage- labourers organized and drilled in 
immense factories and worksbojiH. The development of 
this system still continues and is cnvelo])ing the \>link* 
world. Such is the industrial revolution. Tarallcl witli 
this a revolution in the world of ideas ecpially great and 
equally necessary to the rise of socialism has taken place. 
This change of thouglit w^hicli made its W'orld-Jiistoric 
announcement in the French licvolulion made reason the 
supremo judge and had frec*doin for its great piactical 
watchword. It was represtmted in the economic sjdiere 
by the school of Adam Smith. Socialism was an outcome 
of it too, and fir.st of all in Saint Simon and his school Sain 
professed to give the positive and construct ivo corre(‘1 ivo to 
a negative movement which did not see that it was merely 
negative and therefore temiiorary. In other w(»rds, Saint- 
Simon may bo said to aim at nothing loss than the c(»in- 
jdetion of the work of Voltaire, Itousscau, and Adam Smith. 
Thus .socialism jirofesses to be the legitimate cliild of two 
great revolutions, — of the industrial revolution which began 
to establish iWlf in Knglaml towards the end of tlie JNth 
century, and of the ])arallel revolution in thought which 
alioiit the same time found most juoinincnl ex])n‘ssion in 
France. Robert OwTn worked cliiilly under the influence 
of the former; Saint-Simon and Fourier grew uj) under 
the latter. The conspirac'y of I’abeuf is properly to lie 
regarded as a crude revolutionary eoniinunisni not essen- 
tially different from the rude efforts in conimunisin ma<le in 
earlier pcrhals of history. With Saint-Simon ami Owen 
historic .socialism really begins, and is no longer an isolated 
fact, but has hael a continuous and widening d(‘\elopnRnl, 

1 he .succession of socialistic teaching and j)roi)aganda being 
taken up by one country after anotlicr throughout the 
civilized world. 

Wo have seen, tlicn, that the ri.se of socialism as a new 
and reasoned theory of society was relati\»‘ to tlie industnai 
revolution and to the ideas ])roelaiint‘d in tJie Fremh 
Revolution, jiromincnt among which, la Miles the inu<h 
emphasized idea of freedom and the Jiss easily re.ali/ed 
ideals of equality and fraternity, w'as the conce])lit»n of the 
wortli and dignity of labour. Though Owt.i was most 
largely influenced by the former and Saint Simon and 
Fourier by the latter, it is <•ertaiu that all three were 

^ Ah UHed in current .speooli, anU also in eionoiiiics, no MTy 
ticfiinte line of distinction hetMMH'ii coinTiiiiniMii and socialisiu c.in ho 
drawn. Generally speaking conimnni'.m is a tcriii for a s^sUmii of 
common property, and tins should he .ncccptcd nn the icasoimbly 
correct usage of the word ; hiit oven hy s(»fialisfs it is ftcqucntly iiaed 
as practically synonymous with socialism. Collectivism is a word 
which has recently conic into vogue to express the economic basis of 
socialism as above explained. 
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greatly aifectod by both the new movemcntB. The motive 
power in Owen’s career was the philanthropy and liumani- 
tarianism of the 18th century. He had grown up in the 
midi^t of the industrial revolution ; he was one of the most 
Huci'ossful pioneers in the improvement of the cotton manu- 
facture. No one could be more deeply conscious of the 
enonnous abuses of the factory system ; and no one better 
knew the wonderful services it could render if technical 
ini])rovement were only made subordinate to human well- 
being. In the career of Owen wo see the new spirit of 
the 1 8th century seeking to bring the mechanism of the 
new industrial system under the direction of a nobler prin- 
ci])le, in w'hich the good of all should be the great and 
solo aim. The position of Saint-Simon was considerably 
diflcrcnt, yet akin. As Owen had before his eyes the evils 
of a young but gigantic industrialism, Saint-Simon con- 
templated the hoary abuses of an idle and ])rivileged 
feudalism, fearfully shaken no doubt liy the Ivevolution, 
but still strong in Euro]»e, and in France as elsewhere 
powerfully revived during the period alter Waterloo. Saint- 
Simon saw that a new world, an industrial world resting 
on labour, had arisen, wdiilc tlie old feudal and theological 
world- faineant courtiers and a clergy steeped in ignorance 
--still ruled. All this array of parasites, who had no longer 
any useful function to perform for society, Saint-Simon 
sought to replace by tlio industrial chit'fs and scientific 
leaders as tlie real working heads of the French iieople. 
Only he e\j»ect(‘d that these exceptionally gifted men, 
instead of cxjiloitirig the labour of others, should control 
an iniiustrial France for the general good. Neither Owen 
nor Saint Simon was revolutionary in tlie ordinary sense. 
()\\(*n was most nnvious that the English and other Govern- 
ments slioulil adoj)t liis projects of socialistic reform. 
J-icading stat<'sim»n and royal personages befriended him. 
lie had no faith in the political reforms of 1832; he 
reckoned the jiolitical side of chartism as of no account, 
and he iircfcnv'd socialisfic exjieriment under autocratic 
guidance until the >N()rlvmcn should be trained to rule 
themsehes. The same autocratic tendency was very pro- 
nounced in Saint-Simon and his school. Ilis first ap])eal 
w'as to Louis AV'ilJ. He w'ished to supersede the feudal 
aristocracy by a working aristocracy of merit. His school 
claim to lla^e been the first to w^arn tlie Governments of 
Eurtipe of the rise of revolutionary socialism. (For further 
information ns to Saint-Simon and his scliool, see Saint- 
SiMox.) The good and had as|)ects of the Saint-Simon 
socialism are too obvious to require elucidation in this 
article. The antagonism between the old economic order 
anil the new had only begun to declare itself. The extent 
and violence of the disease were not yet apparent ; both 
diagnosis and remedy w^ero superficial and premature. 
Such deep-seate<l organic disorder was not to be conjured 
aw^ay by tbo waving of a magic wand. The movement 
was all too utopian and extravagant in much of its activity. 
The most prominent portion of the scliool attacked social 
order in its essential point -the family morality — adopting 
the worst features of a fantastic, arrogant, and prurient 
sacerdotalism, and parading them in the face of Europe. 
Thus it ha])pencd that a school which attracted so many i 
of the nii^t brilliant and promising young men of Franco, 
which was so striking and original in its criticism of the 
existing condition of things, which was so strong in the 
spirit of initiative, and was in many ways so noble, un- 
selfish, and aspiring, sank amidst the laughter and indigna- 
tion of a scandalized society. 

cs The beginning of socialism may be dated from 1817, the 
year when Owvn laid his scheme for a socialistic coin- 
niunity before tlie committee of the House of Commons 
on the poor law, the year also that the speculations of 
Saint-Simon definitely took a socialistic direction. The 


outlines of the history of socialism are very simple. 

Till 1850 there was a double movement in France and 
England. In the former country after Saint-Simon and 
Fourier the movement w’as represented chiefly by Proudhon 
and Louis Blanc. In England after Owen the movement 
was taken up by the body of Christian socialists associated 
with Maurice and Kingsley. The more recent socialism is 
due chiefly to German and also Eussian thinkers, but is 
generally international both in sympathy and activity. 

Considered as a purely literary and sjieculative product, Fourier, 
the socialism of Fourier was prior to those of both Owen and 
Saint-Simon. His great work, Thcorie des Quatre Mouve- 
was published as early as 1 808. The socialism of 
Fourier, however, scarcely attracted any attention and 
exercised no influence till those of Owen and Saint-Simon 
were on the decline. His system is one in which the 
wildest fantasy is mixed with ingenious theory and the 
most searching criticism of the present competitive system ; 
even yet it is almost unrivalled in pungency and effective- 
ness. The pantheistic concejition of the world which 
underlay the Saint-Simonian theory of the “ rehabilitation 
of the flesh ” formed the basis also of the social ethics and 
arrangements of Fourier. According to Fourier, evil is the 
artificial jiroduct and attendant of civilization, the result of 
perverted human institutions, which have run counter to the 
ordinances of the (heator in pronouncing passions and afiec- 
tions to be bad which are simply natural. Between the 
creature and the Creator there have been 6000 years of 
misunderstanding. There is but one way of removing this 
misunderstanding, — to give a free and healthy and com- 
plete development to our passions. This Fourier sought 
to ai‘complish in his which, united in a system 

of free federation, would, as he believed, soon cover the 
world (see Fouiiieii). 

The year 1830 was an important turning-point in thcBevolu* 
history of socialism. 1 )uring the fermentation of that 

time the activity of the Saint-Simon school came to a crisis, 
and the ideas of Fourier had an opportunity of taking 
practical effect. Some of the Saint -Simonians joined him. 

The movement in France was short-lived ; and tlic numerous 
exjicriments tried in America were not more successful. 

One of the most notable societies suggested by Fourier’s 
influence, but entirely free from Lis immoral tendencies, 
was Brook Farm, establislicd by George Ilijiky and other 
cultured Americans in 1840. A most praiseworthy and 
successful institution also suggested by the teaching of 
Fourier is the FamilUtere at Guise (Aisne) conducted by M. 

Godin. But by far tbo greatest result of the revolution of 
1830 was the definitive eslablisliment of the contrast be- 
tween the bourgeoisie and the proletariat. Hitlicito these 
two classes had fought side by side against feudalism and 
the reaction. The bourgeoisie were now rulers, and the 
proletariat became tlie rev olutionary party, the first outbreak 
under the new conditions taking place at L>ons in 1831, 
wlieii tlie starving workmen rose to arms with the device, 

“Live working or die fighting.” During the latter half 
of the reign of the bourgeois king Louis riiiliiqie Paris be- 
came move than ever the centre of socialistic fermentation. 

In 1839 Louis Blanc published his Orya^iisathn dn 7'ravail, 
and Oabet his Voynye en Irarie, In 1840 Proudhon pub- 
lished his book on jiroperty. At tliis jieriod Paris counted 
among her visitors Lassalle, the founder of the social de- 
mocracy of Germany ; Karl Marx, the chief of scientific 
international socialism; and Bakunin, the apostle of 
anarchism. 

The socialism of Saint-Simon and Fourier was largely 
speculative, imaginative, and utopian, and had only a very 
remote connexion with the practical life of their time. 

With Louis Blanc (1811-1882) socialism came into real Louis 
contact with the public history of France. The most con- Blanc. 
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cpieacnu featore of Louis Blanc’s teaching was that he 
the democratic organization of the state as pre- 
naiatoiy to social reorganization. His system, therefore, 
fiad a positive and practical basis, in so far as it allied 
itself to a dominant tendency in the existing state. Louis 
Blanc was an eminent journalist, Imrn at Madrid, where 
his fath er- had a high post on the finances of King Joso})h. 
His celebrated work on socialism, Organitaiion du Travail, 
exerted a very large infiucnce on the thought of France. 
The formula of progress, says Louis Blanc, is double in 
its unity, — ^moral and material amelioration of the lot of 
all by the free co-operation of all and tlieir fraternal associa- 
tion. He saw, however, that the great end of social re- 
form could not be attained without political reform. ‘ It 
was not enough to discover the true methods for imugurat- 
ing the principle of association and the organization of 
labour according to the rules of reason, justice, and human- 
ity. It was necessary to have political power on the side 
of social reform, iwlitical power resting on tiio chambem, 
on the tribunals, and on the army ; not to take it as an in- 
strument was to meet it as an obstacle. For these reasons 
he wished to sec the state constituted on a thoroughly 
democratic liasis as the first condition of success. He 
demanded that the state thus reformed should establish 
associations, which ho called s<iciaf umrlxluipx, for co-opera- 
tive production. The money should be jtrovided by the 
state, which also should draw up the rules. The state 
should apiwint the functionaries for tho first year. After 
that the workmen should elect their own ^ managers. 

“ Though tho false and anti-social education given to the 
present generation makes it diflicult to find any other 
motive of emulation and encouragement than a higher 
salary, tho wages will bo eiptal, as the ideas and 
character of men will be changed by an absolutely new 
education.” liouis Blanc hopotl that ]>rivato firms woujd 
not bo able to exist under the comiietilion of such associa- 
tions, and that Hie latter would in time absorb all the 
iiroduction of the country. Notwithstanding tho influence 
exerted by Louis lUunc ami the working men’s i>arty in 
tho provisional Government of 1848, it cannot be said that 
his plans obtained a fair hearing or a fair trial. His 
sclicinoH wore cortuiiily not carried out iu the national 
workshops of that year. These were really a liave,sty of 
Louis Blanc’s proiHisals, instituto<l exjircssly to iliscredit 
them. They were simply means of finding work for a 
motley proletariat thrown out of cm}iloymcnt during the 
period of revolutionary disturbance; and these meu were 
put to unproductive work, whereas of course Louis Blanc 
contemplated nothing but ]>roductivo work, and the men 
ho proposed to invito to join his associations were to give 
guarantees of character. Tho months following the re- 
volution of February were, moreover, a period of industrial 
stagnation and insecurity, when any new project of trade, 
either on the old or now linos, had very little jiroajsM-t of 
success. This remark applies largely also to tho pnvate 
associations for co-oi»erativo production subsidized by tho 
republican Government. These were more closely akin to 
the plans of l-ouis Blanc ; but to them also tho times wore 
unfavourable, and the help given them was both scanty 
and injudicious. As one of tho leaders during this dini- 
cult crisis Louis Llanc liad neither personal force nor 
enduring political influence sufficient to secure any con- 
siderable success for his cause. He was an amiable and 
genial enthusiast, but without weight enough to be a con- 
troller of men on a wide scale. The labour conferences at 
the Luxembourg, over which he presided ended also as 
his op])onents desired, without any tangible result, llie 
proletariat at Paris, incensed at tho closing of the natioga 
workshops, rose in armed insurrection, which was over- 
thrown by Cavaignac in the sanguinary days of June (see 


Cavaignac). Louis Blanc was in no way implicated in 
the revolt, but he found it necessary to go into exile in 
England. With the bloodshed of the days of June French 
socialism ceased for a time to be a eonsiderable force. 
Socialism in the true accei>tatioii of the word was indeed 
only partially resjionsible for tho insurrection. It was a 
rising of a proletariat not particularly versed in theories 
of social reconstruction, but deeply incensed at tlie re- 
actionary measures of their rulers. Inasmuch, liowcver, 
as it destroyed the most enter] irising leaders of Ukj work- 
men and quelled the spirit of the remainder, it thoroughly 
repressed the tendency to innovation amongst them for a 
long time to come, while the false pros]»erity of the f-ecoml 
empire removed their most crying grievance^*. TTiidcr 
JJapoleon 111. there was consequently conqiarative quiet- 
ness in Franco. Ev(*n tho International had vtry little 
influence on French soil, though French workii^g men lia<l 
an important share in starting it. 

Comjiared with the j)arallel movement in France ihcKuglai 
early socialism of England had an uneventful history (sec Owen. 
Owen). In order to ap]weciate the significance of Owen’s 
work it is necessary to recall some of the more imjiortant 
features of the social condition of the country in his time'. 

The English worker had nn fixed interest in the soil. 11 
had no voice either in local or national govern meni Ho 

had little education or none at all. His dwelling was 
wretched in the extreme. The right evi’ii of combination 
was denied him till 1824. The wages of the ngricultiiriil 
labourer were miserably low. The workman’s slinre in tho 
benefits of the industrial revolution \\as doubtful. (Ireat 
numbers of his class wer(‘ reduced to utter poverty and 
ruin by thti great changes consequent on tin* introduction 
of improved machinery ; the tendency to readjustment 
was slow and continually disturbed l>y fresh change. The 
hours of work were mercilessly long. Ho had to compete 
against the labour of woim n, and of children brought fri*- 
quently at the ago of fi\(* or six from the ANorklmiises. 
Tlie.se chikheu had to uork the same long hourrt as the 
adults, and they were sometinn*s straiqied by the over- 
seers till the blood came, institute as tliey so often vero 
of ])arental j)roteetion and oversight, with both sexes 
huddled together under immoral and insanitary eonditions, 
it was only natural tlmt they should tall into the worst 
habits, and that their offsiiring should to such a lament- 
able degree be vicious, inqirovident, and physically de- 
geiierHie. In a country wdicTc the laboureis had neither 
education nor political or social rights, and where the 
peasantry w^ere [iractieally laiulless serfs, tin* oh 1 English 
poor-law was only a doubtful part of an e\il system. All 
these ]>ennanciit causes of mischief were aguiiu.ited by 
special causes connc'eted with tho ct^s^»lit)U of the Niqude- 
onic wars, which are well known. Jt was jn siirli <’ircum- 
stances, wlieii English ]»anperism liad become n giavo 
national question, that Owen first brouglil forwaid jus 
scheme of socialism (1817). In his eommunities, wlueh 
WTre intended to bo sdf-depemlent units, Owtn smight to 
provide the best education and tlie coiistaid ivchm* of 
unselfish intelligence, to unite the tuhaulnges ot town nml 
country, and to correct the monotonous activity ol tjie 
factory with the greatest varn‘ly of occui.-Jinn while 
utilizing all the latest improvcUK'rils in industrial u elimqii . 

The causes of Owen’s failure in establisliing his comimim 
ties are obvious enough. Ajiart from the diH.<‘ulti.‘s in- 
herent in socialism, lie injured tin* social cause by going > 
of his way to attack the historic religions and tin* m 1 1 |>tul 
views on marriage, by Ids quixotry nnd fedionsness by 
refusing to see that for iJie muss of men measures of 

Lusitiem from a., ol.l t'’.** 

If he had been truer to Im earlier 

tho autocratic guulaiu e of his exp.-riiucu .s, tli<- chaticos of 

A A 1 1 ■ ’ 
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success would have been greater. Above all, Owen had too 
great faith in human nature, and he did not understand 
the laws of social evolution. His great doctrine of the 
influence of circumstances in the formation of character 
was only a very crude way of expressing the law of social 
continuity so much emphasized by recent socialism. He 
thought that he could break the chain of continuity, and 
as by magic create a new set of circumstances, which 
would forthwith produce a new generation of rational and 
unselfish men. The time was too strong for him, and 
the current of English history swept past him. Even a 
very brief account of Owen, however, would be incomplete 
without indicating his relation to Mdthus. Against Mal- 
thus he showed that the wealth of the country had, in con- 
sequence of mechanical improvement, increased out of all 
proportion to the population. The problem, therefore, 
was not to restrict population, but to institute rational 
social arrangements and to secure a fair distribution of 
wealth. Whenever the number of inhabitants in any of 
his communities increased beyond the maximum, new 
ones should bo created, until they extended over the whole 
world, uniting all in one great republic with one interest. 
There would bo no fear of over-population for a long time to 
come. Its evils were then felt in Ireland and other coun- 
tries ; but that condition of things was owing to the total 
want of the most ordinary common sense on the jiart of the 
blinded authorities of the world. The i»eriod would prob- 
ably never arrive when the earth would be full ; but if it 
should the hiiinnn ra(‘C will be good, intelligent, and rational, 
and woidd know much better than the present irrational 
geTieration how to provide lor the occurrence. Such was 
Owen’s socialist treatment of the population problem. 

In England the reform of 1832 had the same efifect as 
the revolution of July (1830) in France: it brought the 
middle ehuss into pover, and by the exclusion of the work- 
men emphasized their existence as a separate class. The 
lartUm. discontent of the workmen now found expression in Chart- 
ism. As is obvious from tlie contents of the charter. 
Chartism was most i)romiiiently a demand for political 
reform ; but both in its origin and in its ultimate aim 
the movement was inoro tjssentially economic. As regards 
the study of .socialism, the interest of this movement lies 
greatly in the fact tliat in its organs tlie doctrine of “ sur- 
I>lus value ” afterwards elaboratcil by Marx as the basis of 
Lis sy.stein is broadly and emphatically enunciate*!. While I 
the worker j)roduces all the wealth, lie is obliged to con- 
tent hims(‘]f with the meagre share necessary to support 
liis existence and the snrjdns goes to the ca])italist, who, 
with the king, the jiriests, lords, esijuire.s, and gentlemen, 
lives upon the labour of the working man (/W* Man's 
(Jtbardianj 1835). 

ristian After the downfall of Owenism began the Christian 
^lisin socialist movement in JCngland (1848-52), of which the 
leaders were Maurice, Kingsley, and Mr Ludlow. The 
abortive Chartist demonstration of A]iril 1848 excited in 
Maurice and his friends the deepest symjiathy with the 
sufferings of the English working class, — a feeling which was 
intensifierl by the revelations regarding “ jjondon Labour 
and the London Poor” published in the Miyrmng Chronicle 
(1849). » Afr Ludlow, who had in France become acquainted 
with the theories of Fourier, was the economist of the 
movement, and it was with him that the idea originated 
of starting co-operative associations. In Politics for the 
People^ in the Christian Socialist^ in the pulpit and on 
the platform, and in Yeast and Alton Loche^ well-known 
novels of Kingsley, the reiiresentatives of the movement 
exposed the evils of the competitive system, carried on 
an unsparing warfare against the Manchester school, and 
maintained that socialism rightly understood was only 
Christianity applied to social rofonn. Their labours in 


insisting on ethical and spiritual principles as the true 
bonds of society, in promoting associations, and in diffusing 
a knowledge of co-operation were largely beneficial. In the 
north of England they joined hands with the co-operative 
movement inaugurated by the Rochdale pioneers (1844) 
under the influence of Owenism. Productive co-operation 
made very little progress, but co-operative distribution has 
proved a great success. 

In 1852 the twofold socialist movement in France and 
England had come to a close, leaving no visible result of 
any importance. From that date the most prominent 
leaders of socialism have been German and Russian. To 
reach the beginnings of German socialism wo must go back 
a little, as it took its rise iu the years preceding the revolu- 
tion of 1848. Its most cons])icuous chiefs are Karl Marx, Karl 
Friedrich Engels, Lassalle, and Rodbertus (for the last^®-” 
two, see Lassalle and Ropbkbtub). The greatest and 
most influential of the four was unquestionably Marx, who 
and his like-minded companion Engels are the acknow- 
ledged heads of the “ scientific and revolutionary ” school 
of socialism, wliich has its representatives in almost every 
country of the civilized world, and is generally recognized 
as the most serious and formidable form of socialism. 

Karl Marx (1818-1883) was of Jewish extraction. He 
was born at Treves, and studied at Berlin and Bonn, but 
ncgU‘ctcd the speciality of law, which ho nominally adopted, 
for the more congenial subjects of philosophy and history. 

He was a zealous student and apparently an adherent of 
Hegelianism, but soon gave up Lis intention of following 
an academic career as a teacher of philosophy and joined 
the staff of the Jihenish Gazette^ published at Cologne as 
an organ of the extreme democracy. In 1843, after marry- 
ing the sister of the Prussian minister Von Westfalen, he 
removed to Paris, where he applied himself to the study of 
economic and social questions and began to })ublish those 
youthful writings which must be reckoned among the most 
powerful expositions of the early form of German socialism. 
With Arnold Huge ho edited the Deutsch’-Franzosische 
Jahrhiju*her, In 1845 ho was expelled from Paris and 
settled in Brussels, where he publislied his Discours mr le 
Libre Fchange^ and his criticism of Proudhon’s Philosophie 
de la Mlscre, entitled Misere de la PhiUmphie, In Paris 
he had already met Friedrich Engels, who was destined to 
be his lifelong and loyal friend and companion-in-arms, 
and who in 1845 })ublished his important work Die Lage 
der arbeitende/i Klasse in England, The two friends found 
that they had arrived at a complete identity of opinion ; 
and an opportunity soon occurred for an emphatic expres- 
sion of their common views. A society of socialists, a kind 
of forerunner of the International, had established itself 
in London, and had been attracted by the new theories of 
Marx and the spirit of strong and uucoiiiproniising convic- 
tion with which ho advocate*! them. They entered into re- 
lation with Marx and Engels; the society was reorganized 
under the name of the Communist League ; and a congress 
was held, which resulted (1847) in the framing of the Mani- 
festo of the Communist Party^ which was published in 
most of the languages of western Europe, and is the first 
proclamation of that revolutionary socialism armed with 
all the learning of the 19th century, but expressed with 
the fire and energy of the agitator, which in the Interna- 
tional and other movements lias so startled the world. 
During the revolutionary troubles of 1848 Marx returned 
to Germany, and along with his comrades Engels, Wolff, 

&c,, ho supported the most advanced democracy in the 
Feiv Rhenish Gazette, In 1849 ho settled in London, 
whore till his death in 1883 he applied himself to the 
elaboration of his economic views and to the realization 
of his revolutionary programme. During this period he 
published JSur Kriiih der politischm Oekanomie (1869)> 
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and the first volume of his great work on capital, Dob 
JTajwtof (1867). 

causes which have variously contributed to the rise 
of Qerman socialism are sufficiently clear. With the acces- 
sion of the romanticist Frederick William lY. to the 
throne of Prussia in 1840 German liberalism received a 
fresh expansion. At the same time the Hegelian school 
began to break up, and the interest in pure philosophy 
began to wane. It was a time of disillusionment, of dis- 
satisfaction with idealism, of transition to realistic and even 
to materialistic ways of thinking. This found strongest 
expression in the Hegelian left, to which, after the ideals 
of the old religious and philosophies had proved unsub- 
stantial, there remained as solid residuum the real fact of 
man with his positive interests in this life. The devotion 
and enthusiasm which had previously licen fixed on ideal 
and spiritual conceptions were concentrated on humanity. 
To adherents of the Hegelian left, who had been deliver^ 
from intellectual routine by the moat intreind spirit of 
criticism, and who, therefore, had little resj)ect for the 
conventionalisms of a feudal society, it naturally appeared 
that the interests of humanity had been cruelly sacrificed 
in favour of class privilege and ])rejudice. The greatest 
thinkers of Germany had recognized the noble elements 
in the French Revolution. To recognize also the noble and 
promising features of French socialism was a natural thing, 
esi>ecially for Gennans who liad been in Paris, — the great 
hearth of the new ideas. Here they found themselves 
definitely and consciously in jiresenco of the last and 
greatest interest of humanity, the suffering and struggling 
proletariat of western Knrc»pe, which had so recently made 
its definite entry in the history of the world. Thus social- 
ism became a socnal, political, and economic creed to Karl 
Marx and his associates. Hut they felt that tlie theories 
which preceded them were wanting in scientific imsis ; and 
it was henceforward the twofold aim of the school to give 
scientific form to socialism and to propagate it in Europe 
by tlio best and most effective revolutionary methods. 

The fundamental j)riiici]»le of the Marx school and of the 
vvliole cognate socialism is tlie theory of “ surjdus value,” — 
the doctrine, namely, that, after the labourer has been paid 
the wage necessary for the subsistence of liimself and 
family, the surplus produce of his labour is appropriated 
by the ca])italist v lu> exploits it. This theory is an ajiplica- 
tion of the principle tluit labour is the source of value, 
which was enunciated by many of tlie old writers on 
economics, such as Locke and Petty, which wm set forth 
with some vagueness and inconsistency by Adam Smith, 
and was more systematically cxpoumlcd by Ricardo. The 
socialistic application of the principle in the doctrine of 
surplus value had been made both by Owenites and chart- 
ists. It was to prevent this approiiriation of surplus 
value by capitalists and mhldlemeii that the Owen school 
tried the system of exchange by labour notes in 1832, — 
the value of goods being estimated in lalK)ur-time, repre- 
.'ented by labour notes. The priucijile that labour is the 
source of value has boon accepted in all its logical conse- 
quences by Marx, and by him elaborated with extraordinary 
dialectical skill and historical learning into the most com- 
plete system of socialism that has ever been formulated. 
A like application of the princijde but in a less rigorous 
fashion lias been made by Rodbertus ; and it is the same 
theory that underlies the extravagancies and paradoxes of 
Proudhon. The question whether the priority in the 
scientific development of tlio ])rinciple is due to Marx or 
Rodbertus cannot be fully discussed here. Rut it may be 
said that, while the Social Leitet's of Rodbertus to Von 
Rirdimann were published in 1850, the importance df tlie 
principle was understood by the Marx school as early as 
1845, and in a broad and general way had indeed become 
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the common property of socialists. The historical import- 
anc© and scientific worth of the writings of Rodbertus 
should not bo overlooked ; nor are they likely to be when 
so J^^ch attention has been given to him by A. Wagner 
and other distinguished (lernian economists. Rut in the 
great work of Marx the socialist theory is elaborated 
wth a fulness of learning and a logical ]iower to which 
Rodbertus has no claim. With Marx the doctrine of 
surjdus value receives its widest application and develop- 
ment ; it supplies tlie key to his explanation of the history 
and infiuonce of ca])ital, and consequently of the jiresent 
economic era, which is dominated by it. It is the bawis, 
in fact, of a vast and elaborate system of social ]»hilosopliy. 

In any case it is an absurdity as will as an liistorical 
error to speak of Marx as liaving bornnved Irom Rodbertus. 
Marx was an independent thinker of grout originality and 
force of character, who had made the economic di'velop- 
inent of modern Eiirojie the study of a laborious lifetime, 
and who was in the habit, nut of borrowing, but ot strongly 
asserting the results of his own rcscanii and of impressing 
them upon other men. 

The great work of Marx may be di^scribed as an ex])()si- Cax 
tion and criticism of caj>ital. Rut it is also iiulirectly an 
exi)osition of socialism, iiiasmucli as the historical evolu- 
tion of ca])ital is governed by natural laws, the inevitable 
tendency of which is towanls soeialisiii. It is the great 
aim of Alarx to reveal the law of the economic movoineiit 
of modern times. Now the economic movement of modern 
times is dominated by cajiital. Exjdain, tberefore, tlio 
natural history of capital, the ris(‘, consolidation, and d(‘- 
cline of its supremacy as an exohitiuiiary process, and you 
forecast the nature of that intouhieli it is being trans- 
formed, — socialism. Hence tho great tusk of the Marx 
S(*hool is not to ]»n*ach a new economic iiiid social gosj)el, 
not to ]»rovide ready-made schemes of social regeneration 
after the fasliion of tho early socwalists, nor to counteract 
by alleviating measures the wretchedness of our present 
system, but to explain and jiroinote the inevitabh' process 
of social evolution, so that the domination of capital may 
run its coiir' and give place to the higher system that is 
to come. 

The characteristic feature of tlie regime of capital, or, 
as Marx usually calls it, the capitalistic method of j»rnduc- 
tion, is, that industrial oj)eralions are carried on by indi- 
vidual capitalists employing free labouiers, wlioho sole 
dependence is the wage they receive. TJiose fret* labourers 
])erform tho function fulfilled in other staU‘S of society by 
the slave and the sc*rf. It is the tendency of tlio cajutal- 
istic system to consolidate those tuo classt s,— the capitalist 
class, enriching itself on the iindits of indnstr>, uhich they 
control in tlieir own interest, and ihe class of woikers, 
nominally free, but without land or ca])ital, dixoiced, tliere- 
fore, from the im‘ans of ])rfHluelion, and dcjieiidenl on Iheir 
wages, -tlio modern ]>roktariat. The gieat aim of tho 
capitalist is the increase of wealtli through ihe acemnnJa- 
tion of his jirolits. This accumulation is .seemed hy the 
appropriation of what the socialists c*;ill surjdus uilne. 

The history of the capitalistic method of production is tlio 
history of the appropriation and accnnmlation ot surplus 
value. To understand the ea]MtaIislie systv «r i'^ to under- 
stand surplus value. With the analysis ol theie- 

fore, the great uork of ^farx begins. 

Tlie wealth of tho societies in which tho ea])ilalislie 
method of production pre\ails ap]»ears as an cnoimous 
collection of commodities. A commodity is in the first 
]»lace an external object adapte<l to satisfy human wants ; 
and this usefulness gives it value in use, makes it a use Valu 
value. Those use values form ihe material of wealth, 
whatever its social form may be. In modern societies, 
where the business of ])roduction is carried on to meet the 
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demands of the market, for exchange, these use values 
appear as exchange values. Exchange value is the pro- 
portion in which use values of different kinds exchange 
for each other. But the enormous ma.ss of things that 
circulate in the world market exchange for each other in 
the most different proportions. They must, however, have 
a common quality or they could not be compared. This 
common quality cannot be any of the natural properties 
of the commodities. In the business of exchange one 
thing is as good as another, provided you have it in 
sufficient quantity. Leaving out of consideration, there- 
fore, the i»hysical qualities that give commodities use 
value, we find in them but one common characteristic, — 
that they are all products of human lal>our. They are all 
crystallized forms of human lalxiur. It is labour a2)p1ied 
to natural objects that gives them value. What con- 
stitutes value is the human labour embodied in commo- 
dities. And the relation of exchange is only a phase of 
this value, which is therefore to be considered indiipend- 
ently of it. Furtlier, the labour-time spent in producing 
value is the measure of value, not tliis or that individual 
labour, in which case a lazy or unskilled man would pro- 
duce as great a quantity of value as the most skilful and 
energetic. We must take as our standard the average 
labour-force of the community. The labour-time which 
we take as the measure of \ahie is the time required to 
produce a commodity under the normal social conditions 
of production with the av(‘rago degree of skill and intensity 
of labour. Thus labour is both the source and the measure 
of value. 

rolop- As we have seen, the characteri.stic feature of the 

at of capitalistic system of i)roduction is that industry is con- 
trolled by capitalists employing free wage-labour ; that i.s, 
while the cai)itulist owns and controls the means of ])ro- 
duction, the free labourer has lost all ownership in land 
and oajdtal and has n(»thing to <le])end on but his wage. 
This conditi(nj of things was established only after a long 
and gradual i)rocoss of social change, which ^larx copiously 
illustrates from tlic liistory of England, as the <*lassic land 
of the fully developed <*apitalism. In the Middle Ages the 
craftsman and ])easaTit were the owners of the small means 
of ])roduclion then extant, and they produced for their 
own needs and for their feudal su})crior ; only the super- 
fluity went into the general market. Such production 
was necessiirily small, limited, and technically imperfect. 
Towards the close of the Middle A gas a great cliange 
set in caused by a remarkable combination of circum- 
stances, ■ the downfall of the feudal system and of the 
Catholic (Church, the dis<‘Ovcry of America and of the sea 
route to India. Through the breaking up of the fetulal 
houses with their numerous retainers, through the trans- 
formation of the old peasant-holdings into extensive sheej^- 
ruiis, and generally througli the i)rovalent ai>plication of 
the commercial system to the management of land instead 
of the Catholic and feudal spirit, tlie pea.santry were driven 
off the land, a multitude of people totally destitute of 
property were thrown loose from their old means of liveli- 
hood, and were reduced to vagabondage or forced into the 
towns. It was in this way that the modern proletarians 
made ilieir tragic entry in history. On the other hand, 
there w’as a parallel development of the capitalist class, 
brought about by the slave trade, the exploitation of the 
American colonies and of both the Indies, and by the 
robbery, violence, and corruption which attended the trans- 
ference of the land from the Catholic and feudal to the 
modem regime. The opening and extension of the great 
world market, moreover, gave a great stimulus to industry 
at home. The old guilds having already been expropriated 
and dissolved, the early organization of industry under the 
control of an infant capitalism passed through its first 


painful and laborious stages, till with the great mechanical 
inventions, with the application of steam as the motive- 
power, and the rise of the factory system towards the close 
of the 18th century, the great industrial revolution was 
accomplished, and the capitalistic method of production 
attained to its colossal manhood. 

The capitalistic system thus established, we have to Capita 
remember that in all its forms, and throughout all the ^^1® <^1 
stages of its history, the great aim of the cajutalist is to 
increase and consolidate his gains through the ai)propria- 
tion of surplus value. This appropriation of surplus 
value is a very old phenomenon in human society. In 
all the forms of society which depended on slave labour, 
and under the feudal regime, the aj)])ropriation of the 
results of other men*s labour was open and uudLsguised. 
Under the capitalistic system it is disguised under the 
form of free contract. The workman appears on the 
labour market with the solo commodity of w’hich he has 
to dispose, his labour force, and sells it for a specified time 
at the price it can bring, which wo call his wage, and 
! which is c(]ui valent to the average means of subsistence 
required to support himself and to provide for the future 
supply of labour (in his family). But the labour force of 
the workman as utilized by the capitalist in the factory 
or the mine produces a net value in excess of liis wage. 

That is, over and above his entire outlay, including the 
wage paid to his workmen, the capitalist finds himself in 
possession of a surplus, which cau only repre.sent the 
“unpaid labour” of his workmen. This surplus is the 
surjJus value of Karl Marx, the i)r()diict of unpaid 
labour. This it is wliich the cai»italist seeks to obtain 
and to ac('umulate by all the methods available. These 
methods are described by Marx with great detail and 
elaboration through several liuiulred pages of his first 
volume. His account, supported at every step by long and 
co})ious citations from the best bistorical authorities and 
from the blue-books of the various j)nrlianientary com- 
missions, is a lurid and ghastly picture of the many abuses 
of English industrialism. It is the dark an<l gloomy 
reverse of the industrial glories of England. The fearful 
prolongation of the hours of ]a])Our, the merciless exploita- 
tion of women, and of children from the age of infancy, the 
utter neglect of sanitary conditions, whatever could lessen 
the costs of production and swell the 2»r()fits of the capitalist, 
though every law of man and nature were violated in 
tlio process,— such are the historical facts which Marx 
em^diasizes and illustrates with an overwhelming force of 
evidence. They receive ample confirmation in the history 
of the English Factory Acts, imposed on greedy and un- 
scrupulous cai)italists after a severe stniggle ]^rolonged for 
half a century, and required to i)revent the moral and 
physical ruin of the industrial population. 

It will bo seen that the first and most conspicuous result Resulti 
of the caiutalistic system is that, wliilo in-oduction is 
social oi)eration carried on by men organized and associ- 
ated in factories, the product is appropriated by individual ^ 
capitalists : it is social i>roduction and capitalistic aj)pro- 
l)riation. Another conspicuous and important result is 
that, while we have this organization in the factories, wo 
have outside of them all the anarcliy of competition. We 
have the ca]>italistic appro] )riators of the product of labour 
contending for the possession of the market, without 
systematic regard to the supply required by that market — 
each one filling the market only as dictated by his own 
interest, and trying to outdo his rivals by all tlie methods 
of adulteration, bribery, and intrigue, — an economic war 
hurtful to the best interests of society. With the develop- 
menf of the ca]>ita1i8tic system machinery is more and more 
perfected, for to neglect improvement is to succumb in the 
struggle; the improved machinery renders labour super- 
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fluoua, which is accordingly thrown idle and exposed to 
starvation. But, as the technique improves, the productive 
power of industry increases, and continually tends more 
and more to sur|)ass the available needs of the market, wide 
as it is. The consequence is that the market tends to be 
overstocked even to absolute repletion; goods will not 
sell, and a conunorcial crisis is established, in which wo 
have the remarkable phenomenon of widespread panic, 
misery, and starvation resulting from a superabundance of 
wealth, — a “ crise pliSthorique,” as Fourier called it, a crisis 
due to a plethora of wealth. These crises occur at periodic 
intervals, each one severer and more widesijread than 
the preceding, until they now tend to become chronic and 
permanent, and the whole capitalistic world staggers under 
an atlantean weight of ill-distributed wealth. Thus the 
process goes on in obedience to its own inherent laws. 
Production is more and more concentrated in the hands of 
mammoth capitalists and colossal joint-stock comjtanies, 
under which the proletariat are organized and drilled into 
vast industrial armies. But, as crisis succeeds crisis, until 
panic, Htsignation, and disorder are universal, it becomes 
clear that the bourgeoisie are no longer capable of control- 
ling the industrial world. The incompatibility between 
social production and anarchic distribution decidedly de- 
clares itself. With the progress of democracy the prole- 
tariat seizes the political power, and through it at last takes 
complete control over the economic functions of society. 
Tt expropriates the private capitalist and ap])ropriating 
the means of ])roduction manages them in its own interest, 
which is the interest of society as a whole ; society ])asscs 
into the socialistic stage through a revolution deterininecl 
by the natural laws of social evolution, and not by a merely 
arbitrary exercise of power. It is a result dotennined by 
the inherent laws of social evolution, independent of the 
will and purpose of individual men. All that the most 
powerful and clear-sighted intellect can do is to learn to 
divine the laws of the great movement of society, and to 
shorten and alleviate tlic birth-jiangs of the new era. The 
efforts of reactionaries of every class to turn the wheel of 
history backwards are in vain. But an intelligent apprecia- 
tion of its tendencies and a willing co-operation with them 
will make progress easier, sniootlior, and more rapid. 

It will liave been seen that wdiat Marx and his school 
contemplate is an economic revolution brought about in 
accordance witli the natural laws of historic evolution. 
But in order to understand the full inqjort of this revolu- 
tion in the mind of hlarx we must remember that he 
regards th(i economic order of society as the ground v^ork 
of the same, determining all the other forms of social 
order. The entire legal and political structure as well as 
philosophy and religion are constituted and controlled in 
accordance with the economic basis. Tliis is in harmony 
with his method and his conception of the world, whicJi 
is the Hegelian reversed. “ For Hegel the tliought process, 
which ho transforms into an independent subject under 
the name idea, is thv. creditor of the real, which forms only 
its external manifestation. With me, on the contrary, this 
ideal is nothing else than the material transformed and 
translated in the human brain. His conception of the 
world is a frank and avowed materialism. His method is 
the dialectic a})i)lied to a world thus understood ; the busi- 
ness of inquiry, namely, is to trace the connexion anil 
concatenation in the links that make up tlic jiroecss of 
historic evolution, to investigate how one stage succeeds 
another in the development of society, the facts and forms 
of human life and history not being stable and stereotyped 
things, but the ever-changing manifestations of the fluent 
and unresting real, the course of which it is the dqfy of 
science to reveal. The whol<3 position of the Marx school 
may therefore be characterized as evolutionary and revolu- 
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tionary socialism, based on a materialistic conception of 
the world and of human history. Socialism is a social 
revolution determined by the laws of historic evolution- - 
a revolution which, changing the economic groundwork 
of society, will change the whole structure. 

It will bo seen that the work of Marx is a natural history Critici 
of capital, especially in its relation to labour, and in its of Mai 
most essential features is a development of two of the 
leading principles of the classic economics, -that labour 
is the source of value, but that of this value the labourer 
obtoins for himself merely a subsistence wage, the surplus 
being appropriated ]>y the exploiting capitalist. Marx’s 
great work may be described as an elaborate historical de- 
velopment of this gdaring funduniciital coulradiction of the 
Bicardian economics, the contradiction between the iron 
law of wages and tlic great princi]>lc that labour is tlie 
source of wealth. Marx’s conception of labour is the same 
as that of Hicardo, and as u logical cx[»osition ol the historic 
contradiction between the two princi])lcs on the \)asis of 
Bicardo the work of Marx is qniie unanswerable. It is 
obvious, however, that the definition of labour assnnud 
both in Bicardo and Marx is too narrow. The labour they 
broadly posit as the souri'c of wealth is manual labour. 

In the early stages of industry, when the market was small 
and limited and the Icclniique was of the simplest ami 
rudest description, labour in that sense might correctly 
enough be described as the source of value. But in 
modern industry, wljcn the market is world-wide, tlie 
technique most complex, and the competition most seven*, 
when inventiveness, sagacity, courage, and decision in ini 
tiative, and skill in management, are factors so im])ortant, 
no such exclusive ])laco as has been claimed can be assigned 
to labour. The Bicardian prineijilo, therefore, falls to the 
ground. And it is not historically true to maintain, as 
Marx docs, that the profits of the eai)italist are obtained 
simply by appropriating the products of nn]>aid labour. 

In initiating and managing the capitalist is charged with 
the most diflieult and important part <^f the work of ])ro- 
duction. As a natural consequence it follows that Marx 
is also historically inaccurate in roundly explaining capital 
as the accumulation of unpaid labour a]>propriated by 
the cai>italist. In past accumulation, as in the control 
and management of industry generally, the ea]>italist has 
had the loading ])art. Ca]>ital, tlierefore, is not necessarily 
robbery, and in an economic order in which the s}stcm 
of free exchange is the rule, and the mutually bem iicial 
interchange of utilities, no objection can be raised to the 
principle of lending ami borrowing of immiy forinteiest. 

In short, in liis theory of unpaiil labour as Mi]>ifi>ing 
the key to his explanation of the genesis and de\eloi>im nt 
of the ea])italistic system Marx is not true to hi‘-tory. it 
is the perfectly logical outcome of ceitaiii (d the leading 
principles of the Bicardian scliool, but it doC’. not gi\e aii 
adeijuate or accurate account of the faebs ol economic 
evolution. 

It may indeed be maintained that in his theory of un 
paid labour Marx is not consistent vith the ltciiciuI 
prinei]»les of his own philosophy of social e\olution. U ith 
him history is a ]>rocess dcLermined by matmal foices, 
a succession of ordeily ]»lii*iiomena contioHv'l by natural 
laws. Now we may wai\e the nlijectiori suggested by the 
princijde enunciated in tlic Marx sclioid itself, that it is 
not legitimate to apply itJmvil categories in jfidgment on 
economic processes that are niereJ} natural, wliieh, iiow- 
ever, Marx does with revolutionary emphasis thiirnghoiit 
some liundrcds of pages of his great w’ork. Tt is more, 
important to point out, in jM-rfect consistency witli the 
principles of the seho«»l, that the eiu*rgy and inventiveness 
of the early ca])ita lists especially w<*ie the most essential 
factors ill determining the existence and dovelopment of a 
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great economic era, and that the assertion of freedom was 
an indispensable condition in breaking the bonds of the 
old feudal order, which the new system displaced. In- 
stead, therefore, of living and growing rich on the produce 
of unpaid labour, the capitalist had a great social and 
industrial function to perform, and played a great part in 
historic evolution. The position and function of the 
workman was subordinate. 

There can be no doubt that in his theory of surplus 
value obtained from unpaid labour Marx os agitator and 
controversialist has fallen into serious contradiction with 
himself as scientific historian and philosopher. The theory 
that labour is the source of value was widely accepted 
among economists during his early life, and by its justice 
and nobleness it was well adapted to the comfortable 
optimism prevalent among so many of the classical school. 
The economists, however, did not follow the principle to 
its obvious conclusion, that if labour is the source of 
wealth the labourer should enjoy it all. It was otherwise 
with the socialists, who were not slow to perceive the 
bearing of the theory on the existing economic order. In 
his controversial treatise against rroudhon Marx gives a 
list of writers (beginning with tlie political economy of 
Hopkins, published in J822, only tivo years after the 
appearance of liicardo’s great work) by whom the principle 
was applied to revolutionary purposes. Its simplicity and 
seeming clTectiveness must have made it most attractive. 
As i)Osited by the classic economy and applied by the 
socialists Marx accepted the principle. It was an un- 
answerable ad hominem when addressed to 

an economist of the llicardian school ; but it should have 
broken down ivheii confronted with historical fact. Never- 
theless it ^^as made and continued to be the foundation 
stone of the system of Marx, and is really its weakest 
point. His doctrine of snriilus value is the vitiating factor 
in his history of the capitalistic system. The most obvioas 
excuse for liiin is that he borrowed it from the classic 
economists. It would be the greatest possible mistake, 
however, to make this a reason for undervaluing the re- 
markable services rendered to economics by Karl Marx. 
Ho spent forty laborious years almost wliolly in exile as 
the scientific champion of tlie proletariat. In tlio combina- 
tion of learning, philosophic acumen, and literary power he 
is probably second to no economic thinker of tlie lOth cen- 
tury. He seems to have ]>een master of the whole range of 
economic literature, and wielded it w'ith a logical skill not 
loss masterly. Ihit his great strengtli lay in his know- 
ledge of the technical and economic development of modern 
industry and in liis marvellous iiisiglit into the tendencies 
in social evolution detemiined by the technical and economic 
factors. Whether his theories in this department are right 
or wrong they have suggested questions that will demand 
the attention of economic thinkers for a long time to come. 
It is in this department and not in his theory of surjdus 
value that Marx’s significance as a scientific economist is 
to be found. 

The great merit of Marx, therefore, lies in the work he 
has done as scientific inquirer into the economic movement 
of modern times, as the philosophic historian of the capi- 
talistic ora. * It is now admitted by all inquirers worthy of 
the name that history, including economic history, is a 
succession of orderly jihenomeiia, that each jihase in the 
line of succession is marked by facts and tendencies more or 
less peculiar to itself, and that laws and princijdes which wo 
now condemn had formerly an historical necessity, justifica- 
tion, and validity. Tn accordance with this fundamental 
principle of historical evolution arrangements and institu- 
tions which were once necessary, and originally formed a 
stage in human progress, may graduaUy develop contradic- 
tions and abuses and thus become more or less antiquated. 


The economic social and political forms which were the 
progressive and even adequate expressions of the life of 
one era become hindrances and fetters to the life of the 
succeeding times. This, the school of Karl Marx says, is 
precisely the condition of the present economic order. Ibe 
existing arrangements of landlord, capitalist, and wage- 
labourer under free competition are burdened with contra- 
diction and abuse. The life of society is being strangled 
by the forms which once promoted it. They maiutain 
that the really vital and powerful tendencies of our time 
are towards a higher and wider form of social and economic 
organization, — towards socialism. This we believe to be 
the central point of the whole question; but the fuller 
discussion of it can more conveniently be postponed to the 
close of this article, when we come to consider socialism as 
a whole. 

The opinions of Marx were destined to find expression in The 
two movements, which Lave played a considerable part in 
recent history, — the International and the social democracy 
of (jfermany. Of the International Afarx was the inspiring 
and controlling head from the beginning ; and the German 
social democracy, though originated by Ijassalle, before long 
fell under Marx’s influence. Marx wrote the famous inau- 
! gural address of the International and drew up its statutes, 
maintaining a moderation of tone wliich contrasted strongly 
with the outspoken vigour of the communist manifesto of 
1847. But it was not long before the revolutionary 
socialism which underlay the movement gained the upper 
hand. This found strongest expression in the address 
drawn up by Marx in 1871 after the suppression of the 
commune, and entitled The Cimi War in France, The 
International was not responsible for the revolt of the 
commune, wlii(*h was a rising for the autonomy of Paris, 
supported chiefly by the lower classes. It w^as a protest 
against excessive centralization raised by the democracy 
of Paris, which lias always been far in advance of the 
provinces, and which found itself in possession of arms 
after the siege of the town by the Germans. But, while it 
was prominently an assertion of local autonomy, it was 
also a revolt against the economic oppression of the 
moneyed classes, and thus contained within it strong 
socialistic tendencies. The socialists properly so called 
were only a small minority. In this address, however, 

Marx and his associates made themselves morally sofidaire 
with the commune. They saw in it a great rising against 
the existing conditions of the Parisian proletariat, whi<*h 
only partially saw tlie way of deliverance, but ivas tired of 
oppression and full of just indignation against the tyrannous 
upi>er classes, that controlled the central government of 
France. This address, if it tended to increase the prestige 
of the International, greatly reduced its real influence. 

Its last meeting as controlled by Marx took jilace at The 
Hague in 1872. The chief himself was present, and 
succeeded in casting out the anarchist lollowing of 
Bakunin; but it was the expiring efibrt. See Inter- 
national, 

This loss of influence by !Marx was in the meantime Germa 
more than compensated by his success in gaining control 
ov(T tlie social democracy of Gernmny. Of the wwkmen’s 
unions which had grown bo rapidly in Germany in the 
years following 18G0, and which had first been patronized 
by the Progressist party, some had attached themselves to 
the national socialism of Lassallc, but many h(M aloof 
from that movement, and un<ler the influence of Liebknecht 
and Bebel were gradually drawn over to the views of Marx. 

At Lassalle’s death in 1864 his ** general working-men’s 
union of Germany ” numbered only 4610 members. After 
losing its founder the union had a changeful and somewhat 
jirecarious career for a time ; and it was only under the 
presidency of ^on Schweitzer, wliich lasted for four years 
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(18674871), that it oegan moderately to flourish. In the 
meantime the adverse party also made considerable progress. 
The confederation of German unions, which was founded 
in 1863, declared in 1865 for universal suffrage, pronounced 
against the Schulze-Delitzsch schemes in 1866, and in the 
congress at Nuremberg of 1868 by a large majority declared 
their adhesion to the International, in a great congress 
at Eisenach in 1869 they founded the social democratic 
working-men’s party,” and in the same year sent repre- 
sentatives to the International congress at Basel. Groat 
efforts were made for a fusion of tlie Eisenach and the 
Lassalle party, and this was effected in a congress at Gotha 
(May 1875). At this congress 25,000 regular members 
were represented, of whom 9000 belonged to the Marx 
party and 15,000 to that of Lassalle. The united body 
assumed the name of iho “socialistic working-men’s 
j)arty of Germany,” and drew up a programme, which, as 
the most important manifesto hitherto published by any 
socialist body, deserves to be givcm entire. 

- I. Labour is tho souroo of all wealth and all culture, and as use- 

nme ful work in general is posHiblc only tlirotigh society, so to socict}^ — 
ocial- that is, to all its menibors — Ix^longs the entire product of labour by 
: ail etpial right, to each one according to his reasonable wants, — all 

king- being bound to work. 

I's In the existing society tho instruments of labour are a monopoly 
l<y. of tho capitalist class ; tlio subjection of tlic working class thus 
aiising is the cause of iiii.S(jry and scrvitiulc in every form. 

The emancipation of the working class demands tlm Itunsforma- 
tion of the instruments of labour into tlie common pr(»iH*r!y of 
society and the co-operative control of the total labour, uitli 
application of the product of labour to the coinmou gootl, and 
distribution of the same. 

Tho cTnaiic‘i])atiou of labour must be the work of tho labouring 
class, in contrast to which all other classes are only a rt'actiouary 
mass. 

II. Proceeding from these principles, the socialistic working-men’s 
party of (lermaiiy aims by all legal means at the establishment of 
the Irec state and tlie socialistic society, to destroy the iron linv of 
wages by abolishing the system of wage-labour, to put a term to 
exploitation in cv<*ry fonn, to remove all social and political iu- 
e<|uality. 

The .so( ialistic W'orking-iueii’s party of (Jermany, though working 
first of all within tlm national limits, is c‘onsoious of Die inter- 
national character of the labour iiiovemeut, and resolved to tultd 
all duties which this imposes ou the workmen, in ord(’r to realize 
the universal brotherhood of men. 

In order \o jirepare llio way for the solution of the social ({uestion, 
the socialistic working-men’s party of (TCiiiiaiiy (I<*njan{ls the cstnb- 
lishineiit of socialistic pnsluetivc as.sociatioiis with state help under 
the democratic coiitiol of the labouring ])e<)]»lc. Tin* pnxhietive 
associations are to be founded on such a scale both for iudustiy 
and agriculture that out of them may develop the socialistic organi- 
sation of the total labour. 

Tho socialistic working-men’s party demands as bases of the 
state —(1) universal, equal, and direct right of electing and 
voting, vitli secn-t and obligatory voting, of all citi/cusfiom twenty 
cars of age for all elections and delibciations in the state ami local 
odios ; t he day of election or voting must be a Sunday or llolid.l^ ; 
(2) direct legislation by the pcojde ; questions of W'lir and peace to 
bo dcchled by the people ; (;i) univers.il military duty ; a p<*ople\s 
anny in jdaco of the standing aimies ; (4) abolitioii of all excep- 
tional laws, especially as reganls the j)rcss, unions,* niid meetings, 
and gpiiorally of all laws i\hicli restrict freedom of thought ami 
inquiry ; (.')) a«lruiuistiation of justice by the people ; lieo justice ; 
(6) univer.sal and ecjual education by the state ; compulsory educa- 
tion ; free education in all ])ublic places of instruction ; religion 
declared to be a piivato concern. 

Within the existing society the socialistic working-men’s party of 
Germany demands — (1) greatest i»ossihlo extension of political 
rights and liberties in the sense of the above detiiaiuls ; (2) a single 
progressive income-tax for state and local pi]r|)oses, iriste.ad of tlie 
existing taxes, and esf>e{*ially of the indirect taxes tliat ojqire.ss tho 
peo])le ; (8) unrestricted right of combination ; (4) a normal woik- 
ing-day corresponding to the needs of society ; prohibition of Sun- 
day labour ; (5) prohibition of labour of children, and of all women’s 
work injurious to liealtb and inoiality ; (6) lai\s for the protection 
of tho life and health of workmen ; saiiitAry control of workmen’s 
dwellings ; inspection of mines, of factorie.s, workshops, and house- 
labour, by officials chosen by the workmen ; an effective emiiloyers’ 
liability Act ; (7) regulation of prison labour ; (8) workmen's fuifds 
to be under the entire control of the workmen. 

By this time the socialism of Germany began to be a 
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power, .which was calculated to excite grave alarm among 
the ruling classes. The social democrats had returned five 
members to the North German diet in 1867. For the 
German diet in 1871 they had counted only 120,000 
votes, and returned two members ; but in 1877 they had 
reti^(^ twelve members and polled nearly half a million. 

• 1 o voting strength liad risen from 6695 
m 1871 to 57,511 in 1878,-^- an increase which was all the 
more remarkable that lassalle could hovdly obtain a hear- 
mg in the ^pital when he eommenced his career. A much 
more significant future of the movement was the admirable 
state of organization to which tlie soculist ])rc>]»aganda had 
attained. A large number of skilful, intelligent, and ener- 
getic agitators spread their doctrines throughout Germany; 
a whole machinery of newspat>ers, ])aniiihlfts, treatises,^ 
social gatherings, and even alinanaes diffused the new 
creed. In all the great centres of population, in Berlin, 
Hamburg, and the industrial towns in Saxony and on the 
Bliine, the socialist.^ were rajiidly tending to become the 
strongest party. The Government accordingly intervened 
with exceptional legislation, wliiih in 1878 was carried 
during the excitement occasioned by the atteiiqits on the 
emperor’s life of Hbdel and Nobeling. These exceptional 
Jaws, though administered witli great rigour, have not by 
any means succeeded in arresting the jirogress of the move- 
ment, as at the election to tiie Kcichstng in 1884 the 
socialists polled akmt 600,000 xotesand returned twenty- 
four inemhers. Berlin alone (‘oiinted 68,000 socialist 
voters. In the last rejiort relating to the anti-socialist 
law laid before the Beichstug (188.3) tlie continued pro- 
gress of the party is admitted. 

The participation of the Gatholic Cliurch of (lennany in Catholic 
the social question dates from the ])eriod of the Lassalle sorialisni 
agitation. In 1863 Dellinger recommended tliat 
church should intervene in the movement, and Bishop 
Ketteler of ]\[uinz lost no time in expn'ssing synqintby 
with Lassalle. 1 n a treatise entitled A ? Im ttfr/rar/t* nnd 

das Chrisienthnm (1864) Ketteler criticizes the liberalism 
of the Manchester school in substantially tin* same terms 
as Lassalle, an 1 r ‘comimuids the voluntary formatitui of 
productive associations willi capilal su|qili((l by tlie faith- 
ful, III 1868 the (’atholic socialism of Gernwiny took a 
more practic.al form: it started an organ of its own and 
began to organize unions for tlie eh'vation of the working 
men. The princifiles of tlio ni(»\emeiit liave been ivith 
some ])recisioii ex]K)unde(l by CVinoii Mouiang in an e]i*c- 
toral address at Alainz (1871), anil by the writers in thiir 
organ. All agn*e in condemning tlie ])rinciplcs of lilieral- 
isiii, especially in its economic a^iurts, as dcstiuctnc of 
society and jiernicioiis to the Avorking-maii, wlio, under the 
jireteuce of freedom, is cx])OM*d to all tin* precariousness 
and anareliy of coiiijx'tition and sacriticed to the iron law 
of w^ages. Self-help as ]»ractiscd in the Schulze J)clit/M*]i 
schemes is also considered to bt* no sure way of deliM nmee. 

Tliis general remedy is union on (\itliolic j>rincij»les, 
especially the formation of trade guilds suited t«) modern 
exigencies, wliicli some of tin ir leadiis Avonld make a 
compulsory measure enforced by tlu- slate. TJic view’s of 
Moufang, wdiich aie most difiiule, maj Im* llins suinmar- 
ized : legal jirotection for tli(‘ woi kcis, usj>i‘( lalij .i' n‘gards 
hours of labour, ivagivs, tin* l.iboiir of women and children, 
sanitation; subventions for ivorkincn’s ]uodnctive associa 
tions; Jighteningof taxes on l.ihoiir; i*ontrol ol tlie moneyed 
and speculating interi'sts. In the ()rgani/.ition ol unions 
the success of Gatholic socialism lias hecii t;n‘al ; and tin* 
social democrats arhiiit tliat they <an inaki* no jirogre.ss 
in Catholic districts wlnue the churcli has ilcvekqied its 
social activity 

Tho socialist activit vof tbcIVotcstantCliurch of («erinany Protcstanl 
dates from 18"«. The most iiniH)rtaiit literor)' i)ro(luct of tocialihin. 
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the movement is a work by Pastor Todt entitled Dtr radir 
kale deutsche Soctalismus und die chrietliche GeseUechaft, 
In this work Todt condemns the economics of liberalism as 
unchristian, and seeks to show that the ideals of liberty, 
equality, and fraternity are entirely Scriptural, as are also 
the socialist demands for the abolition of private property 
and of the wage system, that the labourer should have the 
full produce of his labour, and that labour should be 
associated. The chief leader of the movement is the 
court preacher Stocker, the head also of the anti>Semitic 
agitation, which is largely traceable to economic causes. 
Stocker founded two associations, — a central union for social 
reform consisting of members of the middle classes inter- 
ested in the emancipation of labour, and a Christian social 
working-men's party. The former has had considerable 
success, especially among the Lutheran clergy. The move- 
ment has met with the most strenuous resistance from the 
social democratic party and has been greatly hampered by 
the anti-socialist law of IK 78. 

State so- Little can hero be said of the state socialism of Bismarck, 

ciahsm. — a very recent movement, which has not yet had time 
to pass into history. Its leading jirinciplos were announced 
in an imperial message to the lleichstag in November 1881. 
Besides the repressive measures necessary to restrain the 
excesses of the social democracy, the cmiieror declared that 
the healing of social evils was to bo sought in positive 
measures lor the good of the working man. The measures 
proposed were for the insurance of the workmen against 
accident, sickness, old age, and inability to work by ar- 
rangements under state control. “ The finding of the right 
ways and means for this state protection of the working 
man is a difficult task, but also one of the highest that 
concern every society standing on the ethical foundations 
of the Christian national life." The message thou proceeds 
to speak of measures for “organizing the life of the people 
in the form of corporative associations under the protection 
and furtherance of the state,” — a clause which might bo 
taken as an admission of the collectivist principle. As 
yet the ini])erial jirogrammc has only been partially 
realized. It will be obvious that such measures can be 
rightly ajijireciatcd only with reference to the general 
theory and ]>ractice of Prussian government. 

Anarch- The ack no wledged father of anarcdiism is Proudhon {q,v , ) ; 

ism of hut the doctrine owes its development chiefly to Russian 

Bakunin. trained in the Hegelian left. 

The great apostle of the system in its advanced and most 
characteristic stage was Michael Bakunin. Bakunin was 
sprung from the highest Russian aristocracy, and was 
born at Torshok, in the government of Tver, in 1814. 
Leaving the army, in which he served for some time, he 
visited western Europe, chiefly Paris, where he met 
George Hand and Proudhon in 1847. For his share 
in the Cerman disturbances of 1849 he was imprisoned 
in Russia for several years and tlien sent to Siberia, 
from which he escaped, and s})ent the rest of his life in 
exile in western Europe, princij)ally in Switzerland. In 
1869 he founded the Social Democratic Alliance, which, 
however, dissolved in the same year and entered the 
International. In 1870 he attem])ted a rising at Tyons 
on the principles afterwards exemplified by the Paris 
commune. At The Hague congress of the International 
in 1872 he was outvoted and expelled by the Marx 
party. Bakunin's activity was most remarkable as an 
agitator. The international socialism of the Romance 
countries, especially that of Spain and Italy, has been 
largely moulded by him. He died at Bern in 1876. 
Nothing can be clearer or more frank and comprehensive 
in its destructiveness than the socialism of Bakunin. It 
is revolutionary socialism based on materialism and aim- 
ing at the destruction of external authority by every 
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available means. He rq’ects all the ideal systems in every 
name and shape, from the idea of God downwards ; and 
he rejects every form of external authority, whether 
emanating from the will of a sovereign or from universal 
suffrage. “ The liberty of man,” he says in his Dieu et 
L*£ltaty “consists solely in this, that he obey the laws of 
nature, because he has himself recognized them as such, 
and not because they have been imposed upon him ex- 
ternally by any foreign will whatsoever, human or divine, 
collective or individual.” In this way will the whole 
problem of freedom be solved : that natural laws be ascer- 
tained by scientific discovery, and the knowledge of them 
be universally diffused among the masses. Natural laws 
being thus recognized by every man for himself, he cannot 
but obey them, for they are the laws also of his own 
nature ; and the need for political organization, adminis- 
tration, and legislation will at once di8apj)ear. Nor will 
he admit of any privileged position or class, for “ it is the 
peculiarity of privilege and of every privileged position to 
kill the intellect and heart of man. The privileged man, 
whether lie be privileged politically or economically, is a 
man depraved in intellect and heart.” “ In a word, we 
object to all legislation, all authority, and all influence, 
privileged, patented, official, and legal, even when it has 
proceeded from universal suffrage, convinced that it must 
always turn to the profit of a dominating and exploiting 
minority, against the interests of the immense majority 
enslaved.” The anarchy of Bakunin is therefore essen- 
tially the same as that of Proudhon, but expressed with- 
out paradox, and with a destructive revolutionary energy 
which has seldom been equalled in history. What they 
both contemplate is a condition of human enlightenment 
and self-control in which the individual shall be a law to 
himself, and in which all external authority shall hct 
abolished as a despotic interference with personal freedom. 
It is an ideal to whicli the highest religion and philosoj)hy 
look forward os the goal of man, not as one, however, 
which can be forthwith reached through the wholesale 
destruction of the present framework of society, but 
through a long i)rocess of ethical and social improvement. 
The error of the anarchists consists in tlieir im])atient in- 
sistence on this proclamation of absolute freedom in the 
present debased condition of the great mass of the people 
in every class. They insist on taking the last step in 
social development before they have quite taken the first. 
Tlio other leading principles of anar(*hism will be best 
understood fnun the following extracts taken from the 
programme of the International Social Democratic Alliance*. 
The Alliance demands above all things the definitive 
and complete abolition of classes, and political, economic, 
and social equality of individuals and sexes, and abolition 
of inheritance, so that in the future every man may enjoy 
a like share in the produce of labour ; tliat land and soil, 
instruments of labour, and all other capital, becoming the 
common property of the whole society, may be used only 
by the workers, that is, by associations of cultivators and 
industrialists. It looks forward to the final solution of 
the social question through the universal and international 
solidarity of the workers of all countries, and condemns 
every policy grounded on so-called patriotism and national 
jealousy. It demands the universal federation of all 
local associations through the principle of freedom. 
Bakunin's methods of realizing his revolutionary pro- 
gramme are not less frank and destructive than his 
[irinciples. The revolutionist, as he would recommend 
him to bo, is a consecrated man, who will allow no private 
interests or feelings, and no scruples of religion, patriot- 
is«i, or morality, to turn him aside from his mission, the 
aim of which is by all available means to overturn the 
existing society. His work is merciless and universal 
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destruction. The future organization will doubtless pro- 
ceed out of the movement and life of the people, but it is 
the concern of coming generations. In the meantime all 
that Bakunin enables us to see as promise of future re- 
construction is tlio free federation of free associations, — 
associations of which we find the type in the Bussian 
commune. 

Bakunin, as we have seen, has had great influence on 
the socialism of the Bomance countries. The imi)ortant 
risings in Spain in 1873 were due to his activity ; and the 
sociadism of Italy has been largely inspired by him. In 
mch those countries, as well as in France and French Bwitzer- 
land, anarchist doctrines of the same general type as that 
'* of Bakunin are still in vogue, and are advocated by men of 
mark in literature and science like Eropotkine and Elis^e 
Beclus. The views of the propaganda which they repre- 
sent were most clearly and distinctly brought out during 
the great anarchist trial at Lyons in 1883. What they 
aim at is the most absolute freedom, the most complete 
satisfaction of human wants, without other limit than the 
impossibilities of nature and the wants of their neighbours 
equally worthy of res])ect. They object to all authority 
and all government on principle, and in all human rela^ 
tions would in place of legal and administrative control 
substitute free contract, perpetually subject to revision 
and cancelment. But, as no freedom is possible in a society 
where capital is monopolized by a diminishing minority, 
they believe that capital, the common inheritance of 
humanity, since it is the fruit of the co-operation of past 
and present generations, ought to be at tlie disposal of all, 
so that no man be excluded from it, and no man seize 
part of it to the detriment of the rest. In a word, they 
wish equality, equality of fact, as corollary or rather as 
primordial condition of freedom. From each one accord- 
ing to his faculties ; to each one according to his needs. 
They demand bread for all, science for all, work for all ; 
for all, too, independence and justice. Even a government 
based on universal suffrage gives them no scope for effective 
action in the deliverance of the poor, as they maintain 
that of tlie eight million electors of Franco only some half 
a million are in a position to give a free vote. In such a 
state of affairs, and in view of the continued misery and 
degradation of the proletariat, they proclaim the sacred 
right of insurrection as the nffima ratio servorum, 
asian It is an interesting fact that socialism has taken its 
lilism. most aggressive form in that European country whoso 
civilization is most recent. The revolutionary ojjinions of 
Bussia are not the growth of the soil, and are not the 
natural and normal outcome of its own social development : 
they have been imi)orted from abroad. Falling on youth- 
ful and enthusiastic temperaments which had not previously 
been inoculated with the principle of innovation, the now 
ideas have broken forth with an irrepressible and uncom- 
promising vigour which has astonished the older nations 
of Europe. Another peculiarity of the situation is that 
the Government is an autocracy served or controlled by a 
camarilla largely foreign both in origin and sympathy. In 
this case, then, we have a revolutionary party inspired by 
the socialism of western Europe fighting against a Govern- 
ment which is also in many ways an exotic and is not 
rooted in the mass of the people. The chief support of 
the Government is to bo found in the reverence of the 
peasantry for the person and office of the czar, while the 
nihilists look upon the communal institutions of the 
country as their great ground of hope. Considered as a 
national movement, three distinct stages are recognized in 
the phenomena called Bussian nihilism. In its first stage 
it was a speculative and anti-religious tendency, destructive 
of all orthodox tradition and authority. It was the spirit 
of the Hegelian left frankly accepting the materialism of 
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Burner and Moleschott as the final deliverance of philo- 
sophy ; and the time was the early years of Alexander IL, 
when the old despotic restraints were so largely removed,— 
a period of reform and innovation and comparative freedom. 

In a country where religion had little influence among the 
educated classes, and where philosophy was not a slow and 
gradual growth of the native mind, but a fashion imported 
from abroad, the most destructive materialism f(nuid an 
easy conquest. It w^as the prevalent form among the 
advanced thinkers; it was clear, simjde, and thorough; 
and it suited well the anti-religious mood of the time. By 
the side of this negative speculation, hoAvever, the Bussian 
youth ^came aware of a new creed, destructiM' also in its 
beginnings, but full of tlio positive promise of fulmo recon- 
struction and regeneration, — socialism. Here they saw 
the struggle of the proletariat, so terribly conspicuous in 
the Paris commune, which attracted universal attention in 
1871, a proletariat represented in Bussia by a nation of 
peasantry sunk in immemorial ignorance and wretched- 
ness. At this period hundreds of young Bussians of both 
sexes were studying in western Euro]»e, es]»ccially in 
Switzerland. In 1873 they were by an impel lal ukazo 
recalled home, but they carried the new ideas with them. 

The period of speculation was succeeded by a peritid of 
socialist propaganda, which naturally met with implacable 
opi)osition and merciless repression fiom tlio Government. 

As they received no mercy, the nihilists determined to show 
none ; and in 1878 began the terrible duel of the Jtussian 
revolutionists against the autocracy and its servants, which 
culminated in the violent death of Alexander TI. in 1881. 

How far we are to regard the revolutionary movement 
of Russia as cognate in principle with anarchism is not 
easy to determine. In desj>otic countries, W'lierc consti- 
tutional reform and opjiosition to government are not 
tolerated, resolute innovators are naturally drivcm to secret 
conspiracy and to violent action. What distinguishes the 
Bussian revolutionary parly from other moveim‘nts of a like 
nature is the intensity of the enthusiastic devotion and sclf- 
socrifico with which they have braved death, imprisonment, 
exile, and privation in every form and the calculating skill 
with which they have called the rcsouices of modern 
chemistry to their aid. There is no donbi that the 
doctrines of men like Bakunin have had great influence 
on Bussian socialism ; but so have the writings of Marx, 
as also of J. S. Mill and other advanced thinkcis, who 
have no connexion with anarchism. It is ceitain that 
the leaders of the revolutionary j>arty resorttd to violent 
measures only after their peaceful projiaganda was being 
ruthlessly suppressed. With regard to political reform 
many of their leaders have declared that they would bo 
satisfied with constitutionalism. In the address sent to 
the emperor Alexander III. after the death of his lather 
in March 1881, the execiitivo committee of the i evolu- 
tionary party offered to submit unconditionall> to a national 
assembly duly elected by the people. In this i (.cognition 
of constitutionalism, as well as in the strongly cditralized 
organization of their exeeiitivc, the Bussian iev(»IiitJonary 
jiarty are essentially at v^arianec* with anardiisin. In 
economics they advocate a thoroughgoing colJ(( <i\isin. 

We have now given a brief outline ot tlie vaiii'iis forms ciassifi- 
of socialism as they have histoiicidly a]»pear(d. It 
be useful to grouj) them as accurately and clearly as jiossiblc. 

(1) Ex))eriments in socialism conducted by piivate initia- 
tive, as carried on in the schools of Saint-Simon, Courier, 
and Owen; not that they objected to state help, but 
that, in point of fac't, tlieir efforts were comhuted by pri- 
vate means. (2) Productive associations with state help : 
tlie programme of economic change favoured by Louis Blanc 
and Lossalle. (3) The Marx school of socialism, scientific 
and revolutionary, beyond all comparison the most im- 
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portant and most influential of all forms of socialism. 
(4) Anarcliism. (5) Nihilism. (6) Christian socialism; 
inasmuch as the various phases of Christian socialism 
condemn the principle of competition as operating in 
modern industry, and favour the organization of labour on 
united princi})les, and especially of productive associations 
with a common capital and an equitable system of distri- 
bution, they must be regarded as true forms of socialism. 
(7) To these should be added the speculative socialism of 
which Kodbertus is the most remarkable example ; recog- 
nizing the fundamental evils of the present system and 
agreeing with the Marx school in holding that socialism 
is the next stage in social evolution, Bodbertus believed 
that the jieriod of its realization is so remote that any 
decidedly practical eflbrt towards that end is inapplicable ; 
hence he could only recommend transitional remedial 
measures, which will at least circumscribe the mischief 
inherent in the present economic order and also ])ave the 
way towards a better state. (8) And last of all may bo 
added the various forms of state socialism, which are all 
examples of state action on behalf of the poor, especially 
of the use of the public resources for that i)uri)Ose. The 
word “ socialism ” is very frequently used in this sense. 
As the continued use of the word in such a way is almost 
a certainty, this phase of the subject must bo recognized 
here. It may Ixj described as socialistic inasmuch as it 
fully admits the rcs})onsibility of society for all its 
members ; but in many respects its tendencies are opposed 
to true socialism. It is a vague movement which has not 
yet had time to take sha])e, and cannot be discussed here. 

“ Socialism of the chair ” has already been discussed under 
J\jLiTi(AL Ec^onomv, vol. xix. p. 393. 

The above classification can of course pretend only to 
bo a rough and general one. The various heads of the 
classi fication are not exclusive. The first variety has chiefly 
an historical interest. The American communities (dis- 
cussed under (^ommunism) are really cases of the old crude 
comnninism. Broductive associations with state help 
•stand on the frotha ])rograiiime of the social democrats of 
(Germany. Tliey are recommended hy Christian socialists, 
both (Catholic and Protestant, and they form an important 
item in the ])rogramme of the “knights of labour'* of 
America. The re.semblanco in type between the “com- 
munity” of Owen, the phalaruje of Fourier, the mir or 
commune of Bussia, and the free comiiiUTic of Bakunin is 
apparent. It is the .social unit as determined by obvious 
economic', local, and historical conditions, and in socialism 
naturally becomes the point of departure for a new con- 
struction of society. It will have been noted that most 
of the important phases of socialism have been and are 
international in sympathy and activity. The Marx so- 
ciali.sin is spreading in nearly every country of tlio civilized 
world, the doctrine being diiTused by energetic agitators, 
and not seldom by men of philosophic and literary 
culture. In late years this is true both of France and 
England. It is w’cll known how active anarchism has 
been. The Christian socialist movement is more or less 
operative in Belgium, France, Germany, Austria, and to 
some extent in England. 

In this article our aim has been to give an cxix)sitory 
and historical account of the various phases of socialism. 
It is impossible even to refer to all the different questions 
suggested in our sketch ; and to discuss the relations of 
antagonism and affinity between socialism and the pre- 
vailing social and economic ideas and institutions would 
require a long and elaborate treatise. In the course of 
the article many obvious points of relationship, and parti- 
cularly of contrast, between socialism and political economy 
have presented themselves. All that we can now do is to 
emphasize a few of the more important of these. The 


scope of the current political economy of Great Britain may 
be broadly defined as follows : — given the existing to p< 
arrangements with regard to land, capital, and labour, to ^ 
determine the economic phenomena and the economic 
laws that will prevail under a system of free individual 
competition. As we have abundantly seen, socialism is 
diametrically opposed to the permanent continuance of 
these arrangements. It looks forward to the time when 
the present system of individual property in land and 
capital served by wage-labour will pass aw'ay, and when 
free competition on that basis will cease with the system 
of which it is a part. It regards the present economic 
order with the laws and conditions peculiar to it as a pass- 
ing phase in the historic evolution of mankind, with no 
greater claim to pennanence or finality than other historic 
eras which have had their day. What enlightened socialism 
above all demands is that an unprejudiced science should 
endeavour to distinguish between such economic laws as are 
pennanently grounded in the nature of man and his en- 
vironment and such as have their validity only in the exist- 
ing economic order, between such as are cnduringly founded 
on nature and such as are only the accidents or temporary 
manifestations of a changing civilization. Socialists appeal 
to history to prove that what the orthodox economy con- 
sidered the natural and normal order of things, with its dis- 
tribution of wealth under the three categories of rent, profit, 
and wages, is really an exceptional phenomenon limited 
both in extent and duration. It is therefore an obvious 
error to sj)eak of socialism as roundly controverting econo- 
mic law. It is no business of socialism to controvert a 
law grounded in nature, such as the physiological basis of 
the law of ]>opulation ; but it denies the appli<*ability of 
the Malthusian prec(‘pt under the present condition, when 
wealth is superabundant, but badly distributed owing to 
causes for which neither nature nor science, but human 
selfishness and ignorance are res]jonsible. Nor does it lie 
in the principles of socialism to question the validity of 
those special economic laws that hold good under the 
2 )resent economic order. Some of those, such as tljo iron 
law of wages, socialism is disposed rather to accentuate 
unduly as a necessity of the iircscnt system. It is the 
aim of socialism to abolish the conditions under which such 
laws have their validity. Socialists object to the i)resent 
economic order became of the necessity of results which 
arc oi)posed to human wellbeing. They object entirely to 
the existing order with its distribution of the produce of 
lalx)ur into the three categories of rent, profit, and wages, 
because on it are founded class distinctions, with the 
consequent antagonism of classe.s, and the subjection and 
degradation of the lower classes, — holding that economic 
subjection involves all other forms of subjection and 
degradation. In short, scientific socialism as represented 
by Marx and Friedrich Engels ai)peals against the existing 
economic order, of which the orthodox political economy 
is an exposition and for which it is so frequently an 
apology, to the higher laws and 2 )rinci 2 )les of social evolu* 
tion as determined by the nature of man in relation to the 
environment in which he lives and develo2)S. 

There is no space here to trace historically the influence 
of political economy in the genesis of socialism, nor that 
of socialism on the recent political economy. It has natu- 
rally been the tendency of socialism to emphasize the idea 
of the worth and significance of labour, so prominent in the 
school of Adam Smith. This was one of the most valuable 
features of the Saint-Simon school, otherwise so much dis- 
figured with uto 2 )ianism and extravagance. As we have 
seen, the socialism of Marx is in some of its most im- 
portant aspects a development of Bicardian principles. 
Turning to the influence of socialism on 2 >olitical economists, 
we need but refer to that exercised by French socialism 
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on J. S. Mill, as described in his Autohiography, The I 
economics of Germany has for the last fifteen years been | 
most i)owerfully affected by the theories of Lassalle, Marx, 
and latterly also of Kodbertus. The causes which have 
produced socialism have also affected economics; but a 
large part of the change is duo directly to the teaching of 
the socialists, especially of Marx, whose great work is re- 
cognized as of the first im 2 )ortance. Without commanding 
assent to its leading conclusions, socialism lias given a new 
direction to most of the recent Continental research in 
political economy. The German “ socialism of the chair,” 
the influence of which is by no means confined to the 
country that produced it, is sufficient evidence of this, 
ion As we have already seen, Marx and his school accept in 
the coinpletest form the doctrine of evolution, which they 
learned first in Hegel, but finally hold as taught by Darwin ; 
and, in common with most socialists, from Saint-Simon 
downwards, they recognize three stages in the economic 
development of society, — slavery, serfdom, and wage-labour, 
— which last they believe will be displaced by an era of 
associated labour with a collective capital. But how, it 
is asked, does this tlicory of socialism as the next goal of 
society consist with the Darwinian doctrine of the struggle 
for existence and tlie survival of the fittest ? Is not com- 
petition, this itie noire of the socialists, simjily the social 
and economic form of the struggle for existence 1 Is not 
competition, therefore, the very condition of social progress ? 
Is not socialism, therefore, inconsistent with progress ? The 
question suggested is a large and coni])licated om\ to 
which we cannot here protend to give an exhaustive or 
determinate answer, but can only indicate some of the 
main linos of discussion. (1) In all ]ieriods of human 
development, and especially in its higher stages, ]>rogress 
consists most essentially in a gro\sing social and ethical 
virtue and in the cultivation of the beautiful both in 
sentiment and art. With such an enlarging ideal of 
progress, how harmonize a system of competition like the 
present, by which millions in every great European country 
are effectively dej»rived of the means of development, and 
even of bare livelihood? The struggle for existence has 
always been modified by social and ethical conditions. If 
it is to continue, as it will in various forms, it should be 
carried on under higher conditions, suitable to a higher 
and le.ss animal stage in the evolution of man. (2) ITnman 
progress has undoubtedly been attained through struggle, 
es 2 )ecially through the struggle for existence ; but the 
struggle has essentially been one of men united in society, 
of tribe against tribe, of city against city, of nation against 
nation, and race against race. Thus it is easy to exagger- 
ate unduly the importance of tlic struggle of the individual 
man. History has only too often seen the abnormal dc- 
velo 2 )ineut of 2)rivate selfishness, so overgrown as to weaken, 
and finally dissolve and overthrow, the society in which it 
acted, thereby accomplishing its own deslruclion. This 
IS indeed the open secret of the ruin of most of the com- 
munities that have existed. In slH)rt, a hapj>y and liealthy 
individual devolopment can bo secure<l only through its 
due subordination to social virtue and the general welfare. 
Human ju’ogress has been by strong societies with a well- 
rlovcloi>cd social and public virtue. The excessive develoj)- 
nieut of “individualism” within a society lias been its 
weakness and ruin. (3) While emphasizing the extreme 
irnportanco of the hereditary principle, es^iecially as con- 
lectod with the fundamental institution of the family, wc 
hould also recognize its tendency to abuse in jieriietuating 
the enormous inetjualities of property and condition, many 
of which originated in a less perfect system of society. 
The hereditary princiiile has indeed greatly contributed to 
the solidity and continuity of the social order ; but it also 
gives an exceptional advantage in the struggle for existence 
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to the privileged few. In this iioint, therefore, the present 
system does not best fulfil the requirements of the evolution 
theory as apjilied to society. The struggle is not one of 
merit. It is frequently one of merit against licreditary 
privilege ; not seldom it is one of jirivilogc against privilege 
without regard to merit at all. (4) in considering the 
poBSibihties of human progress afforded by the present 
system of society in the light of the evolution tlieory, it is 
impossible to ignore the fact that the continuance of the 
race depends most on the less fit meinhers of society, on 
the lower strata, which are thriftless, the worst fed, and 
worst educated. While the classes which are most in- 
telligent and endowed with self-control abstain from 
inarriage or defer it, those who have the lowest organiza- 
tion marry early and have large families. Even to jier- 
petuate disease and deformity is not consich'ved wrong. 

It may be that prohibitory and restrictive laws, even if 
passed, would prove ino])crative and ineffectual in restrain- 
ing so many hasty and ill-considered unions that only 
serve to multi]>ly misery and disease; but it is surely 
excusable at least to inquire whether this abuse of freedom 
could not be curtailed by strengthening llie social union 
and increasing the pressure of the enlighlenment and moral 
sense of the community. (.'>) Above all, as the tendency 
of the present order is to give the victory to clieapness, it 
maybe asked whether com 2 >ctition, - the economic form of 
the stniggle for existence is really such a sure and 2 )otcnt 
clement of progress, unless most powerfully connlcrnctcil 
by other princijfies? In short, history is the resultant of 
many complex forces, and it is easy to ]msh too far the 
fonnuUe of any system. It is out of the balance and 
harmony of many ])riucit)les, of which the struggle for 
existence is but one, that human j)rogrcss ciin proceed. 

(fi) The main jioint is that in social evolution the widest 
idiaso of the struggle for existence is between tonus of 
social organization. TTenco the great ijuestion as r«*gar(ls 
socialism is whether it is the fittest form of social organ- 
ization for the time coming? Is it best adai>te(l to cany 
forwwd and develoji in wider and iiKue ailequato lorm 
the ])rogressive life of tho future? 

While many socialists have announced lax views regard- Murriago 
ing marriage and the family, it cannot in view of popular ‘““1 
misunderstanding be sufficiently em]»hasi/ed that 
essence of socialism is an economic change. Jt (Miunciatcs 
no siiecial doci rliifj on the relation of tho sexes. 1 ii eommon 
with other social reformers, socialists generally advocato 
the equality of tho sexes and tlio emancipation of women ; 
they object to tho mercenary dement so common in mai- 
riage ; and they abhor jirostitution as one of the worst and 
vilest of existing evils, believing, moreover, that it is a 
necessary result of tho jiresent distinction of classes and of 
the uneijual distribution of W'(*alth. The views of tho 
I anarchists have already been noted. In the Marx sdir.ol 
there is a tendency to denounce the legally binding con- 
tract in marriage. But such views aU ndong to the 
accidents of socialism. 

So with regard to religion. Socialism lias been and UeJigion 
still is very frequently associated with irn liiiioii and 
atlioism. The same remark aj»])lics to f ^Mutinciital 
liberalism, and jiartly for a like nvison : tJie alisolute 
Governments of tlic (Continent have taken the existing 
forms of religion into tlieir service and have repressed re- 
ligious freedom. On religion as on marriage socialism 
has no special teaching. ^Miilc the anarchists of the 
school of Bakunin w'ould overturn all forms of religion 
and reject the idea of (iod, the social democrats of Ger- 
many in their Gotha jirogrnmme of IS/o declare religion 
to be a private concern. As vve liavT seen, ( hristian 
socialism is a considerable force in many European coun- 
tries; and in many of tho other schools, especially that of 
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Louis Blanc, the kinship and even identity of ethical spirit 
with that of Christianity are unmistakable* 

In their revolutionary imimtience the anarchists have 
a to avowed their hostility to all the existing political forms 
itics. except the free commune, which alone will be left standing 
amid the general wreck they contemplate. The Marx 
school, as represented by its ablest living exponent, Friedrich 
Engels, also look forward to a period in the evolution of 
society when the state will become superfluous, and, having 
no longer any function to perform, will die away. Tlie 
state they regard as an exploiting institution, an organiza- 
tion of the ruling classes for retaining the workers in 
economic subjection. The International was an attempt 
to supersede tlie exploiting states by a combination of the 
workers of all countries without distinction of creed, colour, 
or nationality. When the workers in the name of the 
whole society seize political power and take over the con- 
trol of production, the rule of classes, their conflicts and 
the excesses of the struggle for existence among them, will 
cease. Instead of a government over persons we shall 
have an administration of things and the control of pro- 
ducti\e processes. Obviously the Marx school reserve the | 
realization of this idea till the evolution of society has 
prepared the way for it. In the conduct of the Inter- 
national they insisted on a strongly centralized form of 
organization as against the free federalism and the rejection 
of all authority maintained by Bakunin and his followers. 

. This oj)position between centralization and federalism does 
not concern us here ; it is a question common to theoretical 
and practical politics. It is necessary, how^ever, to say a 
word about the o])position between the national tendency 
of the Lassalle school and the international socialism of 
Marx. As wo have seen, a compromise was eflectod in 
the (lotha programme of 1875, in which the importance 
of the nation as an existing form of human society is 
amply recognized. The cpiestion is still discussed in the 
organs of the social democrats ; but the international tend- 
ency is decidedly the j>rovalent one. “ Want of i)atriotism ” 
is one of the current ejntheta of reproach cast at them. 
It is needless to point out that as most new movements of 
importance have been revolutionary, so also have they for 
good or evil been international. In becoming international 
the labour movement lias only followed the example set 
by commerce, finance, di]ilomacy, religion, philosophy, art, 
music. 

clu- We have now reviewed the most important aspects of 
I. the socialist movement. As wo have seen, socialism is a 
new form of social organization, based on a fundamental 
change in the economic order of society. Socialists believe 
that the jirosent economic order, in which industry is 
carried on by j»rivatc competitive capital, must and ought 
to pass away, and that the normal economic order of the 
future will be one with collective means of production and 
associated labour working for the general good. This 
principle of socialism is. cardinal and fundamental. All 
the other theories so often connected with it and so im- 
pellent in relation to religion, philosophy, marriage, 
patriotism, ikc., are with regard to socialism non-essential. 
Questions of method, though supremely important, must 
also be distinguished from the essential principle. At the 
same time it will be seen that an economic change, such 
as that contemplated in socialism, would most powerfully 
affect every other department of human life. Socialism, in 
short, means that in industry, in the economic arrange- 
ments of society, the collective or co-operative princijde 
shall become normal or universal, that all who are able 
should contribute to the service of society, and that all 
should share in the fruits of the associated lal^ur according 
to some good and equitable principle. In such a condition 
of things the noblest field for ambition will be in the 


service of society, — an ideal which is already partially real* 
ized in the democratic state. It is in this fundamental 
sense that J. S. Mill declared himself a socialist.^ It is 
in this sense also that Albert Schaffle, one of the first living 
authorities on economics and sociology, has, after long 
years of study of the subject, come to the conclusion that 
‘‘the future belongs to the purified socialism.” * 

Scientific socialists strongly insist that this economic 
order of the future cannot be realized by utopian schemes 
or arbitrary legislation or mere revolutionary disturbance. 
If it come at all, it must come as the consummation of 
the dominant tendencies of modern social development ; it 
must bo realized under the conditions prescribed by our 
nature and environment. In discussing the doctrines of 
Marx we stated that the central point of the question was 
this — do the strongest forces of the social development of 
our time really tend towards the superseding of the present 
economic order and towards the establishment of a new 
and wider order based on collective capital and associated 
labour 1 Socialists maintain that they do, and that there is 
at present going forward a double process of dissolution 
and reconstruction, —the dissolution of individualism with 
a constructive tendency towards collectivism. From the 
socialist point of view the following may be signalized at* 
indicative of such a process. (1) The tendency towards 
economic anarchy already explained in treating of Marx’s 
views. Over the whole industrial world we see great 
crises succeeding each other, resulting in stagnation and 
depression which now threaten to be chronic and permanent. 
While the productive forces of the world are enormously 
increasing, they only tend the more to intensify national 
and international competition, and to render labour sujjer- 
fluous, precarious, and dependent. Under this system the 
worker has neither freedom nor security. All this variety 
of symptoms are only a sign of the break-down of tlio 
jiresont economic order both in principle and method. 
They arc the necessary results of the competitive system, 
which has thus finally revealed its real nature and tendency, 
— economic and social anarchy, (2) The constant and inevi- 
table tendency towards concentration in industrial opera- 
tions, which began with the introduction of steam and of 
the factory system, through which the small producer has 
been superseded by the capitalist, the smaller capitalist by 
the larger. And now the single cax>italist is being absorbed 
in the company, a growing proportion of the world’s busi- 
ness being so large that only a great company can provide 
the requisite capital and organization ; whilst in the large 
companies there is a tendency, in case they cannot drive 
each other out of the field, to bring about a fusion of 
interests. In all this we see a great constructive process 
inevitably going on as the result of the inherent tendencies 
of industrial development. Thus the control of industry 
will be concentrated in a few colossal comixinies and their 
chiefs. It is obvious how this process could simplify the 
transference of the whole to a collective management by 
society. (3) This leads us to a third important point, the 
growing tendency towards state control of industry, and 
the growing sense of the responsibility of society for all 
its memljers, observable in Gk^rman politics, not less than 
under the more democratic conditions of France and Eng- 
land. It is apparent how under this influence the existing 
state might absorb one by one all the large social functions, 
as has already happened with regard to education, means 
of communication, &c. Naturally this could bo accom- 
plished only through a most comprehensive development 
of local and subordinate bodies of every kind. Socialism 
bj no means implies that such an enormous burden of 

See liis AviMograpKy ; also his Pol, chapter on iha 

probable future of the labouring classes 
* Bom und vol. ii. 120. 



s o c- 

work should be thrown on the central government. Most 
socialist schools have contemplated a vast increase of com- 
munal or local autonomy, — a course which, on the other 
hand, does not carry with it the subversion of the central 
government. (4) In England during the last half century 
we have seen a long succession of efforts, partially success- 
ful, towards a now organization of society rendered neces- 
sary by the changes due to the industrial revolution. In 
economics as in other spheres the watchword of the new 
era has been freedom, the removal of restraint. But it 
has been found that positive measures of reconstruction 
were also necessary. Factory legislation carried in oppo- 
sition to the prevailing economic theory, trades unions, 
employers’ combinations, industrial partnerships, boards of 
conciliation, the co-operative system, — all these are real, if 
partial, endeavours towards a new organization of society 
suited to the new conditions. Socialism claims to be the 
comprehensive scheme of organization which embraces in 
a complete and consistent unity all these partial efforts. 
(5) But the great social force which is destined to work 
out the vast transformation consists of the human beings 
mostdirectly interestedinthe colossal struggle, —the modern 
democracy. This democracy is marked by a combination 
of characteristics which are new to liistory. It is being 
educated and enlightened in the school and by the cheap 
press ; it is being drilled and organized in large factorie.s, 
in the national armies, by vast popular demonstrations, in 
the gigantic electoral stnigglos of the time. Thus it is 
becoming conscious of its enormous power, and able to 
make use of it. 1 1 is becoming conscious also of its unsatis- 
factory social and economic position. The democracy 
which has become the master-force of the civilized world 
are economically a mass of proletarians dependent on pre- 
carious w^age-labour. Having transformed the political 
condition of things, they are ready now for an economic 
transformation, jhit the inevitable process of concentra- 
tion of industrial operations already referred to is entirely 
against the continuance or restoration of the small producer, 
whether workman or peasant proprietor. Such efforts of 
continuance or restoration are reactionary; they are econo- 
mically unsound and must fail. Production and distribu- 


SOCIETIES. Under Academy w'ill be found an ac- 
count of the various bodies of which that word forms i)art 
of the titles, usually denoting some kind of state support 
or patronage. The present article is restricted to scien- 
tific, archicological, and literary societies, chiefly those 
founded and carried on by private collective effort. Cer- 
tain academies omitted in the previous article are, liow- 
ever, referred to. Governmental, collegiate, and univer- 
sity institutions do not come within our scope, neither as 
a rule do endowed societies, nor yet institutions w'hich, 
although they bear the name, carry on no kind of joint 
literary or scientific work. With a few excej)tions here 
and there, the societies mentioned arc still flourishing. 

In their modern form learned and literary societies have 
their origin in the Italian academies of the Renaissance ; 
but private scientific societies have arisen chiefly during 
the 19th century, being duo to the necessity of increased 
organization of knowledge and the desire among scholars 
for a common ground to meet and compare results and 
collect facts for future generalization. These bodies 
rapidly tend to increase in number and to become more 
and more specialized. Many efforts liavo been made from 
time to time to tabulate and analyse the literature pub- 
lished in their proceedings, as, for instance, in the indexes 
of llcuss (1801-21) and the Royal Society (1867-79) for 
physics and natural science, and those of Walther (18^5) 
BJid Koner (1852-56) for history. A further development 
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tion ever tend to krger dimensions. The only issue out 
of the present economic condition is concentrated collect- 
ive industry under the control of the new democracy and 
ite chosen leaders. On the irresistible momentum of 
there two inevitable and evor-growiug forces- the concen- 
tration of industry and the growth of the new democracy — 
socialism depends for the realisation of its scheme of trans- 
formation. 

Such are the tendencies to which philohopluc socialists 
point as already working towards a transformation of 
society of the kind they expect. It is essentially a 
question of the future, with which wo have no concern 
in this article. Our duty has sinqdy been to point out 
the forces which socialists believe to be actually at work 
for the realization of their theory of social organization ; 
and here we must leave the subjw-t. ' 

Lit(traturc. — The lituraturo of socialism is enormous and rapnlly 
growing; besides those named under the 8|.ccial aitu h‘s uc now 
give a list of some of the leading works which uie in whole oi in 
part devoted to it Karl Marx, Das Knjntal {Ui vol., 3d ed., 11am- 
Imrg, 3883 ; 2d vol., 1st ed., Hambuig, 188.^)) ; Friedndi Engels, 
Eugen Ddhrin^s Umwahung der lyissrnsrhaft^ a contioN v\ sial w oi k, 
hut containing a remarkably clear and able cx])Ohition ol the Marx 
jHisitioii by its best living exponent (2d ed., llottingen-Ziiiich, 1 SHG) ; 
Albert Schaflle, Jiau ui)d Lehcn drs sonafnt Korpen (Tubingen, 1 S78 ; 
the third vol. of this work suiicrscdes his Kapdalismus vud Stxual- 
iS7niis, Tubingen, 1870), Quinfesscuz des Socirriismus (7tli ed., (Jotlia, 
1879) ; Adolf Held, SozUdismn'<y Eozial-Devwlitafir, und SoziaU 
Politik (Leipsi(‘, 1878) ; Von Sybcl, Dif Ldircn dts hcnhgen SunaJ- 
mum und Communismus ( Honn, 1872) ; Lujo Ib eii t ano, ch / ist~ 
Dch-soziale Beiofifung in England (Lcipsh, 1883) ; Von Sehed, Jhe 
TluorU ricr suzialen Fragc (Jena, 1871); Alpbons Thun, (JcschuhU 
drr revolutionaren Brwetjungm in (Ijeii»sic, 3883), Hmlolf 

McycTfDcr EmannipathuH-lnmpf dr^ttniui Standcs{2t\ ed., llcilin, 
1882); Kranz Die Deutsche Bonaldtynu/traf tf, dt n Geschichtc 

und ihre Lehre {hrvuK'Tif 1879); Laieleye, Le tiovialn^me Cunfew 
porain{*id ed., Paris, 1883); Paul Janet, hs Oraftnes du Sonahsinr 
Oonfempora in (Paris, 1883) ; Paul lieioydlcauhcu, Lr ('^olhrhusna* 
(Paris, 1884); Le Practs drs Jnarcliisfr''} (L^oiis, 1883) ; John Itac, 
Contemporary Bociulustn (Loiidon, 1884); Stepniak, Vnilerground 
Rnssia (Ijondon, 1883) ; 11 vndnian,i/<jf/c»r«vr/ Basts of Sutialism i/? 
England (London, 1884). See also the relative diajitcns in Rostlier’a 
(Imndlagm der Natiomlokonomd ; Adf)lf Wagner’s Lthrbuch der 
poJifischen Oi konomie (voh i., Grundlegunq^ 2d ed., Leipdc, 1879) ; 
Mill’s iWiV/ca/ Ecot my and Au>tobiogra2f1iy \ and Sidgwnk’s /Via- 
ci^ylcs of Political Economy, (T. K.) 


of the vork clone by societies was made in 1S22, when, 
chiefly ©wring to llumbohlt, the (itstUsrhaft dnifsrhtr 
Naturforseker und Aerzte first met at lA'ipsic. This inau- 
guration of the system of national eongre.sscs was followed 
in 1831 by the Jlrilisk Assoriatian for the Advann nitnt oj 
tSdefice, which has served as the model for similar societies 
in France, America, and elsewhere. The merit of intro- 
ducing tile idea of migratory congresses into France ir, 
due to the distinguished archaeologist, M. Arciose de (''an- 
mont (1802-73), wriio established the Association fi^onnande, 
which since 1815 lias hcl<l a reunion in one or other of 
the towns of the jiroviiice for tlie discussion of mattiTS 
relating to history, archa‘ology, science, an<J agiicnlture, 
with local exhibitions. From the same initiation came 
the Contjrcs Archcologique dc France (1831), winch w’as 
organized by the Soriclc pyanraisc jnmr la Const mitom dcs 
Monnnients //?Vor?V/ 7 /cs, the Congres Sacntijigat ^ wIik It ]t( Id 
its first meeting at Caen in 1833 (directed by the Instttnt 
dc8 Pn)vince8\ and the Confjrcs d<s SortClfs Samnfts ms 
Dejmrtnnents, which for intiny years after 1850 held its 
annual sittings at Paris. The idea received the saiictMii 
of the French Government in 1861, writeii ti tony -h 
des Eorndcs Savanies was first convoked at tJie Soihonne 
by the minister of public instruction. In Italy Charles 
Bonaparte, prince of (^anino, started an association witli 
like objects, which held its first meeting at Pisa in 183J. 
Russia has had an itinerant gatheiing of naturalists since- 



222 SOCIETIES 


1807. International meetings are a natural growth from 
congresses in which specialists of one country or speech 
are alone represented. Two remarkable examples of 
these cosmopolitan societies are the Congrh Inteniational 
d Archcologie et Anthrojiologie Prehistoriques^ founded 
at Bpezzia in 1865, and the Congrh International des 
Oriental Isf €8 (1873). Another step towards more com- 
plete organization was taken when the Smithsonian Insti- 
tution (Washington, U.S.) developed the admirable system 
of international exchanges of its publications, as well as 
of other works and specimens, among societies and indi- 
viduals. The Institution has agents in every jmrt of the 
globe, and entertains relation* with all the leading societies 
in the world. The IntermUional Scientijk Bureau, a pri- 
vate enterprise, was established at Haarlem by Dr Van 
Baumhauer to facilitate the sending of ])arcels among so- 
cieties and scientific men in Holland. Since 1875 the French 
ministry of public instruction has organized a distribution 
of foreign publications among societies in France. In Eng- 
land local scientific societies are now officially represented 
at the meetings of the British Association. In 1883 rules 
were framed for the admission of corresponding societies 
and for the institution of a conference of delegates to hold 
sittings conteni])oraneoiisly with the annual meeting of the 
Association, for the purpose of discussing “propositions 
bearing on tlio i)romotion of more systematic observation 
and ])lans of operation, and of greater uniformity in the 
mode of pu]>lishing rcsulls,” as well as for the consideration 
of “matters in which the co-operation of corresponding 
societies is desired.^’ A committee was appointed in 1882 
at the Montreal meeting of tlie American Association for 
tJis Advancement of Science “to confer with committees of 
foreign associations for the advancement of science with 
reference to an international convention of scientific associa- 
tions ; ” and a fund for the j)urpose has been started. 

It lias been tliought desirable to classify the societies 
treated of in the prescjnt article under the following head- 
ings, tho first of which imdudos those of the widest scope, 
dealing w ith the whole range of natural h istory, or with 
archajology and literature us well as science : — I. science 
generally; II. mathematics; III, astronomy; IV. physics; 
V. chemistry; VJ. geology, mineralogy, and palicontology ; 
VII. meteorology ; VIII. microscojiy; IX. botany and 
horticulture; X. zoology; XI. anthropology; XT I. sociology 
(embracing economic science, statistics, Jaw, and educa- 
tion); XIIT. medicine, surgery, <tc.; XIV. oiigineeriug and 
architecture ; XV. naval and military science; XVI. agri- 
culture and trades; XVTl. literature, archa3ology, and 
'‘istory ; XVIIT. geography. 

I. SCIENUK (UCNERALLY. 

United Kin(j dom. —Eirat in aiit iquity and dignity among English 
societies conics tlie Rovai, Society {q.v.) of London, which dates 
from 1660. In 16811 William Molynevix, tho author of The Case of 
Ireland totaled, exerted himself to form a society in Dublin after 
the ])atteni of that of l^ndon. In consequence of his elforts and 
labours the Dublin Philosophical Society was ostabiishcd in January 
1684, with Sir William Petty as first president. The members 
subseiniently acquired a botanic garden, a laborator}% and a Tnuseiim, 
and ]dace(l themselves in communication vdth the Hoyal Society 
of London. Their meetings after 1686 witc few and irregular, and 
came to an end at the commencement of hostilities between James 
11. and William II I. The society w'as reoigaiiizod in 1693 at Trinity 
CJollege, Dublin, where meetings took jdace duriig several years. 
On 25th June 1731, chiefly owing to tlie exertions of Dr S. M. 
Madden, the Dublin Society for Invprfyoing Husbandry, Manufac- 
tures^ and other Useful Arts came into existence. In January 1737 
they commenced to publish the Dublin Society's Weekly Observa- 
tions, and in 1746 the society was jdacod on the civil establishment, 
with an aliowanc o of 1*500 a year trom tho Government, A charter 
of iiico^ration was granted in 1750, and seven years later the 
RoycU Dublin Society for the first time owned a liouse of its own, 
ami in the following year began tho drawing school, which subse- 
quently did so much for Irish art. 13etwconl7Gl and 1767 Govern- I 
4uent grants to the amount of '^42,000 for promoting national ' 


agriculture and manufactures were distributed by the society, which 
clainiH to be the oldest scientific body in the United Kingdom after 
the Royal Society of London. It has published Transactions 
1810) ; and its Proceedings (1764-75 ; 1848, &c.) and Journal (1858, 
&c.) are still issued. For tiie Ibryal Irish Academy, see Aijademy. 

The Jtoyal Physvaal Society of Edinburgh was instituted in 1771, 
and incorporated in 1788 ; it is exclusively devoted to natural his- 
tory and the physical sciences. With it have been merged many 
other societies, such as the Chirurgo-MedicaZ in 1796, tho American 
Physical in 1796, tho Hibernian Medical in 1799, the Chemical in 
1803,ihe A /fishery in 1812 (which brought in Brougham and 
Mackintosh), and the Didactic in 1813. It issues Proceedings (1858, 
&c.). From tlie Philosophical Society of Edinburgh (1739) was de- 
vcloiHfd the jSoyal Society of Edinburgh, whoso charter is dated 29tli 
March 1783. It was to comprise a physical and a litcmry class ; 
among the members of the latter were Robertson, llume, Burke, 
and Reid, and among those of the former Hutton, Black, Playfair, 
Dugald Stewart, and Watt. Tho literary division hfis been much 
less productive than tho other. A second charter was obtained in 
1811. Tho society lias published Transactions (4to. 1788, &c.) ami 
Proceedings 1845, &c.). 

The Linnean Society for the promotion of zoology ami botany 
was founded in 1788 by Dr (afterwards Sir) J. E. Smith, in order 
to supplement tho work of the Royal Society, ami obtained a royal 
charter in 1802. Tho herbarium and collections of Liiinieus, with 
tho founders additions, were purchased utter hi.s death. It re- 
moved from Sir Joseph lUnks’s old lioiiso in Soho Square to Bur- 
lington House (London) in 1857, and assumeil tho apartments it 
now occU}iies in 1873. It has published J^rocceUings (1849, &c.), 
Tho Journal (8vo, 1857, &.c.) aim the TranMctions (4to, 1791, &c.) 
arc divided into zoological ami botanical sections. The Society for the 
Enrourmjenienl of Arts, Commerce^ and Manufactures took its origin 
in 1753 from an academy established in the Strand by the landsca])e 
painter William Shipley. Attention was paid to tin' a]>plieatiou 
of science to practical purposes, a subject passed over by the Royal 
Society. Exhibitions of pictures by native artists were held, and 
the first exhibition of the Royal Academy look ])lace in its rooms. 
A fi*osh start in a new career was made by the Society of Arts in 
1847, when it obtained a charter and tho jiresidency of the I’rince 
(’onsort. The Intcniational Exhibition of 1851 sprang from tlie 
sniallor exhibitions ])reviously held in its rooms. Tlie East Indian 
section dates from 1869, the foreign and colonial and the clieniical 
scclioiiH Irom 1 874. Its organs have been IVansactwns (1783-1849) 
and the Jonrmil (1853, &c.). Sir Joseph Banks, Count Rnmford, 
and other fellows of tlic Royal Society started tho Itoyat Jnstituiton 
ill 1799, whcMi a site was jmrcliased in Albemaih* Slri'ct for “an 
estaldishment in Loudon for dilFiising the knowledge of useful 
mechanical improvements,” to “teach the application of science 
to tho useful jmrposes of life.” Tlie iiislitntioii was iiicorjioiated 
ill the following year. Ono of the most iuqiortant e])Ochs in the 
history of chemistry must he dated from tho ostahlishinent of the 
laboratory where Davy and Faraday pursued their invcbtigatioim. 
Belonging to tho institution aie foundations for professorships in 
natural philosophy, chemistry, and ])hysio]ogy. Courses of lectui es 
on s])ecial subjects are given us well as diseour.ses (once a week) ot 
a more general ami literary rhuractcr. Its Journal lias hern tssued 
since 1 802. Tho London Institulion was established on a similar 1 »asis 
in 1805 ami incorporateil in 1807. The building in Finsbury ('irciis 
was erected in 1819. The Pritish Association for the Adtancement 
of Science vas instituted at York on 27th September 1831 in imita- 
tion of the itinerant scientific parliament held in Germaiiy since 
1822 (already referred to), and arose from a proposal by Sir D. 
Brewster. A meeting is held annually in one of the chief i»rovineial 
towns of tho United Kingdom. The object of the association is to 
promote science, to direct general attention to scientific matters, 
and to facilitate intercourse between scientific workers. Abstracts 
of the proceedings and reports of coinmitlcos are publislicd in tho 
annual Eeport (] 833, &c.). The Historical Society of Science (1841 J 
printed a cou])le of volumes ; and tho Hay Society (1 844), instituted 
for the printing of original ami scarce old woiks (38 vols. have 
apneareu) in zoology and botany, still flourishes. The Jtcajal 
Colonial Institute was founded in 1868 and ineorpomted in 1882. 
It provides a place of meeting for gentlemen couiiectod with tho 
colonies and British India, undertakes investigations into subjects 
relating to the British empire, has established a museum and library, 
and gives lectures in its new building in Northumberland Aveiiiu 
(London). It has published Proceedings since 1870. The Victoria 
InstWiUe, or Philosophieal Society of Great Britain, was founded 
in 1866 to form a connecting bond between men of science and 
others engaged in investigating important questions of philosophy 
and scienco, more especially those bearing u|»on tho truths rovealea 
ill Holy Scripture. Its organ is the Journal (1867, &c.). Tlie 
Balloon Society of Groat Britain (1880) is not restricted to aero- 
nautics, but deals with recent discoveries ami inventions, and 
science generally. The foundation in 1821 of the Society for the 
Encouragement of the Useful Arts in Scotland, now usually known 
as Jtoyal Scottish Society of Arts, for tho promotion of the useful 
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arts and sucli branches of scienoe as bear upon them ^*as due to Sir 1 
D. Brewster, Sir J. Mackintosh, and others ; it was incorporated 
in 1841, and has published TraTbaadwns since that year. 

The provincial aocietiee of Great Britain of a general character are at 

follows. Aberdeen, NtU. Hist, Soc, (186:n, Trana,; Phil. Noe. (1840X Alloa, Hoc. 
1 / Nat. Hist, and Ardi, (1868), Prae. (I860, Ac.). Haiiffahire Field Club and Se. 
Hoc. (1880X Proc, Bath, Nat. Hist, and Antiq. Field Club (186C), Proc. (1807, 
Ac.). JJed/ordahire Nat. Hist, Soc. (1875), 'Prans. Belfhst, Nat. Hist, and J‘hiL 
Soc. (1821), iVoc. (1862. Ac.); Naturalists FUld Club <1803X I*roc. (1876, Ar.l 
Ikruriokshxre Naturalists Club (18811 Pros. (1884, Ac.X Birkenhead, Lit. and 
Sc. Soc. (1867). Binnmgham, Nat, HtaL and Micr. Soc, (1861^, Proc, (1800, Ac.) ; 


ikTwickShxre Naturalists Club (18811 Proc. (1884, Ac.X Birkenhead, Lit. and 
Sc. Soc. (1867). Binnmgham, Nat, HxaL and Micr. Soc, (1868), Proc, (1800, Ac.) ; 
JUrmingham and Midland Institute Se. Soc. (1870), Trans, of archieologlcal 8(>c* 
tiou (1871, Ac.) ; Phil. Soc, (1876), has a fund for promotion of original rcHearcb, 
Proc . ; Midland Union o/Nat. Hist. Societies (1877), Midland Naturalist. Bolton, 
Lit. and Phil. iSoe. ^18711 Briulford, Phil, Soc. (18651, with various local societies 
aflUiated to it. Brighton, Brighton and Sussex Nat. Hist. Soc. (1864), Ann. Re- 
\mts (1866, Ac.). Bnstol, Museum and Library (formed by tho amalgamation 
of the Institution for the Advancement of Sc.^ Lit.f and the Fine Arts with tho 
Lit. SoG.^ founded 1772) ; NaluraliSlS Soc. (1862), Proc. (1806, Ac.). Burnley, 
Lit. and Sc. Club (1878), 2’mn«. Burton-ou*Trent, Nat. Hist, and Arch. Soc. 
(18761 Cambridge, PhU. Soc. (1819 ; incorporated 18a2X for the promotion of 
jdulosopby and natu*^ science, owns iiiUHeum and library, Proc. (1805, Ac.X 
Trans. (1821, Ac.^ Gamitf, Naturalists Soc. (1807), Trans. Cheater, itoc. of Nat. 
Sc. (1871), Proc. Cork, Royal Inst. (1807), library; Cuvierian and Arch. Soc. 
(1886X Cornwall Roytu Inst., at Truro (1818X devoted to natural philosophy, 
natural history, and antiquitioH, Jourwu (1864, Ac.) ; Royal Polytechnic Sue., at 
Falmouth (1838 ; founded by tbe daughters of R. w. Fox and uiliera), for the 
encouragement of seience and the fine and industrial arts, Trans. (1835, Ac.). 
Cumiterland Assoc, for the Advancement of Lit. and Sc. (1870), provides a means 
of union fur tho local scicntillc societies of Cumberland and Westmoreland, 
Trana. Perry Nat. IJiat. and Phil. Soc. (1870). Pewnshire Aasoc. for the Advance^ 
ment of Sc. (1862). Poraet Nat. Hist, awl Antiq. Club (1876X PumfrieMhire 
and GaltouKijf Sc., Nat. Hint., ami Antiq. Soc. (1870), Trans. Dundee, NaUi- 
mlisiS Soc. (1873). Eastbourne, Nat. Hist. Soc. (1867), iVer. (1800, Ae.X Fast 
of Scotland Union of Naturalists Societies (1884), Trana. Ebbw Vale, Lit. ami 
Sc. InsU (1860), owns lalioratory. Elgin, Elgin and Morayshire Lit. and Sc. Asmic. 
(18.36). hWr (1880), at Buekhurst Jlill, Trana. Exeter, Naturalists 
Club and Atdi. Assoc. (1802X Glasgow, Phil. Stu'. (1802), Proc. (1844, Ae.) ; Nat. 
Hist. Soc. (1851), Proc. (1808, Ac.); Soc of Field Natundists (19,711), I'rana. (1872, 
Ae.). Gloucester, 7^1 <. and iS'e. A SMM‘. (1838). Greenock, i*AiZ.&'oe.(1801X ilali- 
Ittx, Phil, and Lit. Soc. (18.30), iiiuscuin and library. Hereford, Woolhope Natu- 
raliatS Field Chib, Hereford Pomona and Tran.*,. (1860, Ac.). Hertfordshire NaL 
Hist. Soc, and Field Club, formed in 1870 from the Watford Nat. Hut, Soc. (1875), 
Trans. Uigh Wycombe, Nat. Hist. Soc. (1805), Magazine {IWjQ, Ac.). Hull, LtU 
and Phil. Soc. (1822), Trans. (1824, Ae.). Invemeaa, Sc. Soc. and Field CIuh{l970). 
Isle of Wight Phil, and Sc. Soc. (1850). Kent Nat. Hut. Soc., at Canter- 

bury (1858), Trans. Leeds, Phil, and Lit. Sor. (J820); Naturalists Haft (1870), 
Trans. Leicester, Lit. and Phil. Soc. (1837), 2 ra«i. Lewes, Lewes ana East 
Sussex Nat. Hist. Soc. (1804). Liverpool, Lit. and Phil. Soc. (1812 ; unit«‘d with 
Nat. Uut.Soc. m 1844), f'n>e.(1815, Ac.); Phil omathic Soc. (lH'Kt), Trans.; Pol yti’chiiie 
SiH\ (1838), Journal (1838, Ac.); Naturalists Field Club (1800). Manehester, Lit. 
and PhU. Soc. (1781), two sections, one pliysieal an<l iiiathematioal, the other for 
microscopy and natural history, — the original stuteiiients restmeting the atomic I 
theory were given by Dalton in the Memous (1780, Ac.); Field Naturalists and ' 
Arch. Soc. (1800), Trans.; Scicniijic Students Assoc. (1801). Montrose, Nat. Hist, 
and Antiq. Soc. (1830), miuseum. Newbury, District Field Club (1870), Trans. 
(1871, Ac,). Newcaslle-ou-Tyne, Lit. and Phil. Soc. 07V3), library; Northum- 
(inland, Durham, and Newcastle Nat. Hist. Soc. (1820). a museum (of^ened 
ill 1884), Trans. Norfolk, Norfolk ami Norwuh Naturalists’ Sis*. (1800), Trans. 
(1870, Ac.). Noitmgluim, Lit, and Phil. Soc. (1804), OrA ncy Antiq. and Nat. Hut. 
Soc. (1837), iiiuseuiii. Oxford, Ashnuilcan Soc. (1H2S), promotes all branches of 

i mictical knowledge. I’aialey, Ph il. 7>wr/ fvf loa (1 808), tree library and museum ; 
lir Coats piesente\l his observatory m 1882. ruiizanee, Nat. Hist, and Antiq. 
Soc. (1839), museum, Proc. (1846, Ar.). Perth, 1 it. and Antiq. Soc. (1784) ; Peith- 
ahire Soc. of Nat. Sc. (1867), Proc. (1800, At .), The Scottish Naturalist (1870, Ac.). 
Plymouth, Plijmniih Inst, and Dcmnand Cnniirall Nat. Hist. Soc. (I812), niUKeum, 
Bit gallery, and library. Richmond, Richviond and North Ruling Naturalnt s’ 
Field Club (186.3), Trans. Bijion, Naturalists’ Club and Sc. Assoc, (I882X Hi*hi- 
boroiigh, Pnil. and Arch. Soc. (1831), inuseuiri and library. SivernVnUey Katii- 
ralists' Field Club, at Briilgen<»rth (1803). Hheflleld, Lit. and Phil. Sac. (1822X 
Shetland Lit. ami St. Soc., at l^erwick (1801). Shropshire and Noith Waits Eat. 
Hist, and Antiq. Soc. (1835), at Bhrew&bury, Somersetshire Arch, and Nat. Hist. 
Soc., at Taunton (1840), Proc. (1851, Ae.). ISoulhain]»ton, Haitley Institution 
(rounded under bequest of H. R. liartley in 185!), incoriKirated 1802), for the 
piomotion of scieiitidc, antiquarian, and Oriental Htudics and the tine aits, 
owns a iimseum and library. Staffordshire (Ntirth) Naturalists’ Field Club and 
ArcJi. Soc. (founded as a natural history society in IHO.'i ; enlarged 1877), holds 
movable meetings. Stirling, Nat. Hist, and Arch. Soc. (is78), Trans. Stoek- 
jMirt, Soc. of Naturalists (1884), Trans. Suffolk Trist. of Arch, and Nat. Hid , 
at Bury St Eflinunds (1848), JVoc. (1848, Ac.X The East Anglian (1850, Ae ). 
tiwaiinca. Royal Institution (touadifd 1836; incorporated 188.3), with a imisiMiiu 
ami library, promotes natural history and applied scionee, literature and line 
aits, local* history and anticiuities. Tamworth, ?7at. Hist., Ceoloif,, and Antiq. 
SiK. (1871). TeignNadurahsts’ Field Club (1858X Torquay, Nat. Hist. Soc. (1814), 
tnuseum and library. Tuqsedaide and Kelso Physical and Antiq. Soc. (18:m). 
Warrington, Ltf. and PhiL Soc. (founded in 1870 upon tho M icr. Soc.). Wancick- 
ahire Nat. Hist, and Arch, Soc. (18.30), has a libraiy and geological museum; 
Warwickshire FieZd(7«5(1854X Whitby, Lit.and /7ii/.Soc.(1822),owii8amusemii. 
Wdtdixre Arch and Nat. Jliat. Soc., at Devizes (1S53), Wiltshire Magazine (1853, 
Ae.). Winds.., Il'inr/sor and Eton Sc. Soc., Trans, Witney, Nat. Hist, and 
LU. Soc. (l8f)8X YorkOiirc Phil. Soc. (1822), the museum in the grounds of 
fit Mary's Abbey, York, contaius a remarkable collection of Unman remains ; 
ileolog. and Polytechnic Soc, (1837), quarterly meetings In vnrnjus YorKslnre 
t«)wn8; Naturalists Union of the natural history and acieiitinc societies of 
the county (founded in 1801 as the W€.d Riding Conaalidatul Naturalxsta’ Soc . ; 
reorganized in 1876), the Naturalist (1876, Ac.) 


AruiCA ; Cape Town, South Afr, Phil. Soc., 2'rans. (1878, Ac.) ; Mauritius, Roy. 
•oc. cfArta and Sc., Proc. (1846, Ac.) and 2'rans, (1848, Ac.). Canada: Halifax, 
Nor . Scotian Inst., Proc. (1808, Ac.; 1867, Ac.X Montival, Nat. Hist. Soc., Cana- 
dUin Natumliat (1867, Ac.). Ottawa, LU. and Se. Soc. Tonmto, Canadian Inst., 
Canadian J(wmaf(1852-70), /Voe. (1870, Ac.). Winnipeg, Hist, and Sc. Soc. Wkst 
Indies: Kingston, Roy, &ie. of Arts of Jamaica, Trans. (1854, Ae.X Port of 
«l»ain. So. Aasoc, of Trinidad, Proc. (1806, Ac.). Australia and N k w Ekaland : 
Adelaide, PhU. Soc., Trana. (1866, Ac.); South Australian Inal. (1836), library ; 
P^y. Soe. ofS. Australia. AuckUnd, Auckland Inst. Brisbane, Queensla^ Ph »/. 
&ki, Chriatchunsh. Jnsfc XlohariToym, Roy. Soc. of Van Diemen a land. 
Papers (1851, Ac.) ; Jt^. Soc. of Tasmania, Monthly Noticre (1*60, Ac.). Mel- 
tirnirnA ni,tr sa^ T-mnn. nsr.'S Ac.1 ! KaL Hist. Soc.i ZocJoa. ami 


soientific society in the United fltates originated 
iMnnif Kwtwl^e among the British Plantations, 

issued Franklin '“1743. In the following year tlie American Philo* 

was founded at Pliilailelphia, withMioiiius llopkinson as pn*- 
^ it was uiiitetl on 2d January 1700 

I^tnto {17 iih), tlie reconls ot wliteh have been 
^wienou-tt J hilosimkicfd Society iH still in vignious life, and la 
Hclmititlc boily and the oldest organized aoeiety iii the UnitiMl 
of philostqihieal mvesligution in its bioad«*Ht sense. Jt 
^ ft«d Pi OLcedi mjs («vo, 1 840, Ae.) Altlnmgh 
not a society in the ^'^t siuiso of the woid, tlie Smithsonian Institution, Die 
most impoi^nt Bcieiititie iMsly m Amenca, must not be overlooked. It was 
• Maele, artevwurUs called Smithson, 

a natural sou of Hugh Bmitlison, duke of Northiimls'iland. He died jii 182P 
leaving by will a auin ot money whieli m 1838 amounted to oxer hall a minion 
uoUarM, to found at Washinglon, uudei the name of the Sinithsoiilnii Jnstitu- 
t iun, an establishment for the inciease and dilVuaion of knowledge among men.** 
Ihe mstitution was established by Aet ol Congress in 1838. The endowment 
has now ^en increaseil to half us much again us tl.e oiigmal )m .nest. Tho 
Natioiuil Museuni, founded iii 1S42, the nueleus of which was tlie natural histoiy 
collections bi ought home by the Wilkes ami othei exploimu i xis dihoiis, was 
given into the eusttsly of the Simllmonmn Instilutiou in IR S It has sime 
lieen largely increased and is now partieuhuly m h m tli.‘ eilniologv. zoology 
I and mineralogy of the Umted Stales. The chief funetum of the aTshlutiou is 
to assist seicntilic research and to act as an oigaui/ed emln* toi tlu exchange 
of books and bwcimens with scientific bodies and individuals Ihumghout the 
whole world. The Annual Rejxirts date from lS4u(bvo, 1S17, Ae ), tlie Mwl/h. 
ftonmn Contributions to Knou^ledge {4Ui) Twin JS|8, and tin- Mii.ttlUiiin,uii I'olUf 
tions from 1856 (Hvo, 18il2, Ac.). The ProitedingH and llxdhhn (1875, Ae ) of tliu 
National Museum are issued under the autiiontyof the Hnulhsonian Institu- 
tion, as well as the publications of ihe Buieaii of F.lhiudogy and the liulktni 
of Die Philosophical Society of Washington. Hceond in poiiil of dale emnes the 
American Academy of Arts and Snentes ol Boston, liicoiiMiraled in 1780 with tlie 
object of fuilheimg the study ot tlie antiquities slid nalnial history of Ihe 
country. Its Memoirs (4to, 178.>, Ac.) and Proceeduigs (hvo, 1848, Ae ) are still 
published. The Connecticut Academy of Arts and Sciences was iiieor|>oratisl at 
New Haven in 1700. At lira! only dex'oteil to matters connected with the State 
of Coniieeiiciii, it now embrai'es tin* whole lielil of the senmees anil useful arts. 
It has issued Memoirs (1810-10), and now puldishes TumsaitnniH (IM>6, Ac). 
One of the leading societies in the Uniled Ktutes, ihe Aiudtiny oj Natund 
Scitni'cs of Philadelidiui, founded in 1812 utul lUcorporaUd in I.‘^l7, possesses the 
bt^st natural history library (35,000 vols.) in ihe country and one ot tlie largcbt 
natural history museums in the world, being es]K‘cia11y in h m eonehology. It 
issiuis a Journal (1817, Ac.) and Procecdi nys (I84.i, A c ). The Ann i nun hntomo- 
loyical SiH'nty is merged with it. The FranUin Institute of the .same eilj, in- 
corporated ill 1821, i>o.s.xeH8es a library, gives lectureM, and issues a ./(/Mrind (1820, 
Ae.). The Radon Society of Natural Jhstoiy was loiiiuled upon the Liinu'uix 
Society (1814) in 1830 and incorporatiHl in ]s:>l. It possesses a library and a 
rabiiict of HiH'cimeiis. It published ihe Itodon Journal oJ JSatiirul Jlistnru (8vo, 
lh3r-63), followed hy Memoirs (iio, 1806, Ac), ProuediiigsQ^W, Ac.) au* ulsu 
issued. The Limum of Natural Ilistnnf, New Yoik, was mciupoiuled in lhl7 
and has published Annals from 182.3 (1824, Ae ) and Pi'Oi'eidimi. O‘'70, Ac ). lii 
1870 the name wis changed to ElW York Academy of Sciiii<t< A tiuniWr of 
AmeiicRu naturalists and geologists, IniMiig held meet tugs iii xaiious < ities be- 
txveeii 1840 ttud 1847, resolved tliemselM s at their Boston coiign ss in tlie lutti r 
year into theytmencaa Assoc tut ton. for the Adviunenant of Am* um, which xvus 
iiieoriHimled in 1874. Its ol\U'ct is “by iHuuslical and iiii i.it'>i \ meelings to 
promote inUireoutBc Irtweeii AmeiicaiiseKiitists.'' It lias ])ubii,s}ii‘d Pioreniinyx 
(18411, Ac.). Tho National Academy of Scicnci was iiu'oipoi.itid at Wnshmgloii 
ill 3863 with a view to mukiug tho kuowledgo of speeiahsts nxiukible lor tho 
aerxice of Govei L.ueut. There are two classes ot luembeM, those in matlie- 
inatics and iihysics and m natural history. It h.is is-niuiI Annvali 

(Cambridge, 18ti5, Ac.)andJtcport.'?, as well BsJW#aimrs(l8l»l*, Ac ) Tho Aiatlcnm t 
ofScLcnce.'i at iSaii Fiancisisi (1853), St Loins (18.50, incoijtoi.ited l8.iT), I’hieajo 
(1857, incoiporated 1805), anil Davenport (1807) disseive sjiei lai nuntioii. 

Among tho remaining societies ol a general scientifie clmiaclei un -^AUsinif 
Inst. (1828), Tran'S. (1830, Ac), Proc. (IS70, Ae ). Ann Arlmj.N, (ll'75) 

Baltimoi'e, MaiyUind Aiad. of ,sc. and / it., Trans (1817). Jiutlahi, N/f. of Eat. 
Sc, (18ol), Ptidbtin (1873, Ac.), ('li.irleston, Klhol Soc. of Eat. Hid. (J'-.^.O, 
PitH\ (185.5, Ac.), Journal (Ito, 18.5'.>, Ac.), ('inciniiaii, Sm. ttf Eat. Hiit. (18»0), 
Prur. (I.S70, Ae.). ( lev eland, Amd. of Nat. Si. (1''j2), AiihuIs and Pivc. 

Dubuque, Iowa lad. of Si. and Arts, Tin ns. Indiunajiidi*-, Atod. n/.se., Tram. 
(1S72, Ae.). 6ludisuu, Waycoiisin Amd, of Stnnus, Ail , aial hftirs ^1870), 
JiulUtin (1870, Ae.), 'Irani,. (1872, Ae ). Minneapolis, Ahnnc'.ohi Amd oJ Eat. 
Si' {197^), Pul lit in. New' Di leans, ..fend. n/»Sc. (185.'.), Pun. Pol Hand (Mann )i 
Soc. of Nat. Hist. (1850), Proc. (1802, Ac.). I'liuglikeejisie, Ani . of Eat. Hist. (1874), 
Proc. (1874, Ae.; 187«», Ae ). Bocliester, of Eat Sc (ixsi) Mdcm (Mass ), 

Fiscx County Nat. Hid. Aoc. (1833; now merged mtlie I isu in titiih), publishid 
ihv Ameni'iin Natural td (1807-08), ultcrw'aids issued by tlie I'ni'Hidif Ait"l oJ 
Sill nee, a.s well us i'm*. (1850, Ae ) and PulUtin (IROP, Ae ). 'Joueka, hunsas 
Acad, of Sc. (1807), holds meetuiga m various cities, 7 ruMs. (IS72, Ae ). 

Fiiancd.- The Jnstitut dr France (see iNsTimr. ok Fuam i ), vvliieh inelinles 
liv’e ReiMiiute academies, stands at Die head ot all Fieiieh socn In ^ 'I lie ,s<f o ti 
Philotahnujue, founded in 1705 and ivcognized a.s ol public usi fulne.sH l>y a de- 
cree of lltli May 1801, has for its objirt the eiiciunagenieiil and hf inly ol liti ra- 
turc, seicuce, and the Hue arts. Two public meefiiu's me held i niiuall>. 'J ho 
Annuaire (1840, Ae.) is its literary oiguii. The .Somfi d’h.n on tayi no nt innir 
Vlndudnc Nationaic W'us iounded m 1801 for (he umelioialiun ol all brain In s 
of Flench indiiKtry, ami was r**cogni/A.'d by tin hfale lu 1824. J’li/es and medals 
aic otteretl. It publishes a lUdlctin. The Acudi mie Nat lonnh , ..io) imh , Man «- 
fartuiieie, Commcrciale wtM founded by the tlue de Montinoiem v in lx lO. and 
also olfevs pii/es and medals, ami iinngs out a Dvlhtin (18..0. Ae ) J In* Asso 
ciatioii Fran^uise piur CAvancevunt dcs Sciences {197 1), foundMl on . e niodil 
of tho British Association, holds ndgrat<»iy meetings and |iulilisln • i 
liemina. The seioiitiflc coiigiesses who.se oi igin was din* to the inilutiou ol Ai. 
A. de Caumont hax'c lieen noticeil at the beginning of the uit uji 

The dciiartmeiital societies an* very numeious ainl act I he c-ldefare Dio 
following. Abljeville, Sot', d’liniulatitm (17U7), Jlfua. (I i.b, Ae ). . ^, 7 ***'; * 
d-Aar., >k-., rt Arts (178J). Jlmril (IMM, *..•■). Aix, Aiwl <l< ■ .V., (I^. lU^i I 

un Sc! de. Ami, de to, s.. (ISOS), Jleim (ISIS, &c.). 

B«Kc(l&68, Ae.). Amiens, .dead., bused on S(H'. lift. {1(40), Mint (»8...i A< ), 


Ac.) Welliit^n, New iTeatond Inat., Trana. (1800, Ac.). 


?c 7(17.52; supprosHCl in 1703; re-eslablishert 180.5), .vn ay v /non. 

SaWniWw# (1840), MIm. (1841, tc.). Utoers, Act. .1.'* , (18.4) 
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Ttm, (1830, &C.). BIoIa, SntuduS^H lAtt/ru iU UA, tt-Ohtr (1832), Mem. 0833, 
&c.). Bordeaux, At'od. (1712 ; auppreaaed 1708 ; re*eatabiiHhod 1816), Ada 
(1830, 4tc.); Sue. Llun. (1818X bvU. (1826-20) and AeU» (1888, dtc.); Sue, dee Se. 
(1860X Mini. (ISflA, &n.). Bonlogne, Sue. Aead. (1868X ifm. (1864, Ac.). Bourg, 
Mm. d'Rmutadon (1763), CumpUs R, (1802-22) and iinnolM (1868, 4ic.). Bourgaa, 
Mm. Hist., dx.y du Cher (1840), Mint. (1867, Ac.). Caen, ilood. Nat. (1662), Mim. 
(1751-60 and 1822. &c.); Mm. Linn. (182SX Min. (1824, &c.), nnd Hull. (1865, Ac.). 
Cambrai, Sue. d'Amidation (1804), Mim. 0808, &C.). Caimea, Mm. dea Se, (1868), 
Mrm. (I860, &u.). C1iauib4ry, Acad. (1810X Min. (1826, 6ec.). Gli&teaudnn, Mm. 
Jiunolse (1804), Bull. (1864, &C.). Cherbouri^MM. Acad. (1755), Min. (1S33, &c.) ; 
Sue. Nat. (1861), Mim. (1852, &C.). Olennont^ernmd, Aead. (1747), .il«iiaks(1828, 
&c.) and Mem. (1850, Ac.). D^on, .docul. (1740 ; suppreaaed 1703 ; re-eatablialicd 
1800), Mhn. (1760, &c.). Douai, Mm; dAgr., Ac., da Dip. du Nurd (1790), Mim. 
(1826, 4te.). Draguinan, Sue. d^Studea So. (1855), BuU. 0856, Ac.). Dunkirk, 
Mm. Duiikerquoiae (1851), Mim (1858, dtc.). Epinal, Sue. d’^muUUion (1825), 
Atimles (18J1, &c.). Evreux, Sue. Libre d’wlirr., Ac. (1807), Reeueil (1830, Ac,}. 
(Irouuble, Acad. Drlphiwde (1780), baaed on Sac. Litt. (1772), Bull. (1840, 6(C.). 
Ijion, Sue. Acad. (1K50), Bull. (1852, Ac.}. La Rochelle, Arad. (1732 ; auppresacd 
1701 ; recoiiatitutod in 1 803 as Lyde RochelaiB and in 1853 under its funner name), 
A nnales (1854, Ac.). IjO Havre, Sue. dee Sc. ei Arte (1868), Bull. (1808, Ac.). Ijc 
Mans, Sot', d' Agr. , &c. , de la Sartke (founded in 1761 ; reorganised on aovoral occa- 
sions, and finally in 1830), Bull. (1883, Ac.). Im l*uy. Sue. d'Agr., Sc., Ac. (1810), 
Annale* (1826, &c.) and Bull, (1836, Ac.). Lille, Mm. dee Sc., Ac. (founded 1802 
as .S’tM. d* A maJUurs), M in. (1 810, &c.); Limoges, Son. d'Aar. , Sc. , Ac. , dt la Havie- 
rfert»ie(l750), Bull. (1822, ate.). Lons-le-Haunicr, Sue. d'KnulvAionduJura{lSVi), 
Mini. (1818, Ac.). Lynns, Acad. (1700), Mem. (1846, Ac.) ; Sue. d'Agr,, Hid. NaL, 
Ac. (1761), Comptea /2.(1806, Ac.) and Mim. (1838, Ac.); Sor. Linn. (1822), Anrudee 
(1836, Ae.). M&eoii, Acad. (180*0, Ctmptea R. (1818-47) and Aniudea (186.3, Ac.); 
Marseilles, Acad. (1726 ; in 1766 called Sue. dee Sciences ; suppressed in 1793 ; re- 
organised in 171^, and finally in 1802), ItecucU (1727-86) and Mim. (1803, Ac.). 
Mcaux, Sue, Libre d'Agr., Sc., Ac. (1708 *, reoiganized in 1820), Publ, (1833, Ac.> 
Monde, .Soc. d'Agr., Ac., du Dip. de la Ijozkre (1810), Min. (1827, Ac.) and DwL 
(1860, Ac.). Moiitbelianl, Sue. d'lim. (1852), Mim. (1862, Ac X Montr>ellior, Aead. 
(founded in 1706 as Sue. llttyule ; supproiuied in 1703 ; finally reorganized in 18461 
Mim. (1816, Ac.); Sue. tP UurticHlt., Ac., de VUimvlt (I860), Annaln (I860, Ac.). 
Mouliiis, Site. d'J&m. tie I'Allier (1846), Mem. et Bull. (18.50, Ac.X Nancy, .deoa. 
de Stanislas (1750/, Mem. (1764, Ac.); Soc. dee Sc. (1873), founded on Sue. dee So. 
Nat. do Strasbourg (1828X Mem. (1830, Ae.) and Bull. (I86ii, Ac.X Nantes, Sue. 
Aead. tie la Imre Inf. (1848X founded in 1708 ns hMut DipartmmUd, Annalee 
(1830, Ac.). Nevers, Nx*. Nivermise (1851), Bull. (1861, Ac.). Nice, Mm. des Lettres, 
Ac., des AliH-s-MarLt. (1861), A nnales (1865, Ae.). Nliiirs, Arad, du (lartl (1682), 
Mem. Niort, Mm. de Statist. Sc., Ac., (2at DeifX-Siores (IUSA), Mem. (1836, Ac.) and 
Bull (18VJ, Ac.). Orleans, AocuL de Salnte‘Crnlx(lS6'd), Ixet. et Mim. (1865, Ac.) ; 
Mm. d‘.l//r.. St., Ac. (ISOOX Bull. (1810-18). Ann. (1818-37), and Mim. (1837j^c.X 
Pau, Sor. des Sr., Mires, Ac. (1841), Bull. (1811, Ac.X F^riguoux, Soc. dAgr., 
Sc., Ac., de la Dortlugne (IS20), dna(U(»(1840, Ac.). Perpigiiaii, Sue. Agr., Ac., et 
litt. da PyroUfis-Or. (1833), Bull. (1834, Aa) Poitiers, Mm. tTAgr., Belles.Lettrr^, 
Ac. (1780), Bull. (1818, Ac.X Pnvas, Sue. des Sc. Nat. et Jliat. (1861), Bull. (1861, 
Ac.). Klieims, Acad. Nut. (1841), ^ancea (1814, Ac.X R<»cbefoi*t, Sac. d'Agr., 
BcUes-ljeitrcs, Ac. (1806), Travaax (1854, Ac.X II<mIcz, Mm. ties Mtres, Sc., Ac., 
de rAvevron(lS3ij), Mevi. (1838, Ac.)an(l VniciS’Verh. (1864, Ac.). Rouen, Acad. 
(1744), Amlyt. (1714, Ac.); Sue. des Amis tUs St'. Nat. (18(A),, Bull. (1866, 

kc). 8aint-nrieuc, Mm. d’fcni., Bull, et 5fe»i. (1861, Ac.). Hamt-Btienne, 6’oc. 

»/ Agr., Ae., tie la TMre (1.856), Bull. Baint-Jean d'Ang^Iy, iScm. Hist, et Sc. (1863), 
Bull. (186.3, Ac.X Haint-(jueiitm, Sue. Aead. (1826), Mim. (1830, Ac.). Semur, M)e. 
drs Sr. Ihst. et Nat. (1842), BuU (1864, Ac.X Boissons, Soc. Arch., Hist., et Sc, 
(1846), Mem. (1847, Ac.). Tarlies, Mm. Aead. des Hauies^Pyrinies (1858), BuU. 
(1854, Ae.X Toulon, Sue, AoatL du Var (1811), Mim. (1832, Ac.). Toulouse, 
Acad, (tonnded in 1640 , kiuiwu to 1704 as Soc. des Lantemistes and by other uaiiics 
to 1807, when present title was acquired). Hist, et Jlf^'ni(l 782-06) aixl jlfil;a. (1827, 
Ac.); Soc. d'Hud. Nat. (1866), BidL (IhOT, Ae.); Sue. des Sc. (1872), Bull. (1872. Ac.\ 
Tours, iS’or. d’Agr., Ac., d'lndrf-ct-UHrtt (founded in 1761 as Sue. Roy. d'Agr.), 
Rfcueil(n68 and 1803-10)and dana/M(1821, Ac.X Troyes, Acad., based on 
•Soc. Acad, de I'Aulte (I86IX Mem. (1801, Ac.). Valenciennes, Soc d'Agr., Sc., et 
Arts (1831), Mem. (IS3H, Ac.; 1865, Ac.) and Revue Agricole (1840, Ac.) Vannes, 
•soe. Polgmathigue, du Morbihan (1826X Comptea R. (1827, Ac.) and BuU. (1867, 
Ac.X Venddiiie, Mm. Arch., So., et Lift. (1802), Bull. (1862, Ac.X Verdun, Sue. 
PhUomalh. (1822), Mem. (1840). Versailles, Soc. d’Agr, et des Arts (1798X Mem. 
(1700-1864) and Bull. (1866, Ac.); Soc. des So. Nat. ct Mid. (1832), Mitn. (1835, 
Ae.X Vesoul, Soc. tTAgr., Ac., de la Haute-Saonc (1801 ; roor^iiized in 1810 and 
18.32), Recueil Agronom. (1330, Ae.X Mem. (1850, Ac.), and Bull. (1869, Ac.X 
Vitry-le-Fiuii^*uiM, Soc. dee Sc. et Arts (1861), Bull, (1867, Ac.). 

UiSHMANY and Austria-Uunoary : Ajiprain, Jugo-slaeenska Akadem^ja or 
South Slav. Acad. (1866X various publications. Alteiibuig, Naturfursch. ties. d. 
Osterlandes (1817), Mittheil. Augsburg, Naturfureuh, Ver. (1846), Ber. (1818, Ac.). 
Bamberg, Naturforseh. Qex. (1834), Ber, (18.52, Ac.X Berlin, des. naturf. Freunds 
(1773), SUzungnWr. (1862, Ae.X IJlankenburg, Naturwlss. Vcr. dee Uarzee (1831X 
/Jcr. (1841, Ac.). Bonn, Naturh.-Vercin (1843), Verhantil, (1844, Ac.); Gorres 
Gee. (1876), Jahrhut'h. (1880, Ac.); NmUrrheln. Ces. (1818; reorganized 
18.H0). Bieuion, .YuUnmss. Kcr. (IH64X AbhatuU. (I8i^, Ac,). Breslau, Srhles. 
Gee. f. iJoterl. Kultur (1803), Jahresber. (1804, Ac-X Brfinn, K. k. Mtdir..Schlea. 
Gee., Mittheil. ^821, Ae.X Cassel, Ver. f. Naturkusule, Jtthr^r, (1837, Ac.X 
Colmar, .Soc. d’lhst. Nat. (1850), BuU. (1860, Ac.). Cracow, Towtirxyetuto Nauhnre, 
nfterwardH ALttdemija Umiejetnnsci or Acad, qf Scienoe, many publications. 
Daiitzic, Naturforseh. Ges., Fcr6UcAe(1746-57)and Schrlften(l820, Ac.); BM.-Zodtog. 
Ver. (1878). Donauescliingen, Ver. f. Geseh. u. Naturgesrh. (1801X Schriften, 
Dresden, Naturufiss. Ges. Isis (18.13), SUzungsher. (1861, Ae.); Ges. f. Natur- u. 
Jieil-Kuntie (1818), Jaliresher. (1848, Ac.); (ka.f. Botanik u. Zoolagle, Nunquam 
Otiosus (1870, Ao.X Dlirkheim, Pollichia, Naturwiss. Ver., Jahreslfer. (184.S, Ac.X 
Elberfeld, Naturwiss. Ver., Jahresber, (1851, Ac.). Eiiiden, Naturforsid^. Ges. 
(1814), Jahreslnyr. (1837, Ac.). Frankfurt, Srckenbertji'ttJie naturfirrsch, Ges., 
Aluteum (1834-85) and Abhandl. (1854, Ac.X Freiburg (in Baden), Naturforseh. 
lies. (1821), Ber. (1858, Ac.). FuldlL Ver. f. Nedurkunde (1866), Ber. (1870, Ac,X 
Oiessen, Oberhees. Gee. f. Nalur^ und Heil-Kunde, Ber, (1847, Ac.X (lorlitz, Olter^ 
lausitzer Ges. d. IViss. (1779), Magazin ; Naturforseh. Gee., Abhandl. (1827, Ae..X 
(Idrz, Mm. imp. Beale, Men. Gdttingen, K. Ges. d. Wisaensch., AnzHger (1730, 
Ac.), AWuindl. (1845, Ac.X and Nadir. (1846, Ac.X Oratz, Naturwiaa. Ver,, 
Mittheil. (1863, Ac.). Qreiawald, Naturwiaa. Ver. von NeU’Verrpommm, MitiiheiL 
0360, Ac.). Halle. Naiurf, Cto. (1779), AhhandL (1853, Ac.); Naturwiaa. Ver., 
2reifsdir(^ (1863, Ac.X Hambuiw, No^fneiM. Per., A55fta<R. (1846, Ac.X Hanau, 
H^etterauische Ges. (1808X Jahret^. (1862, Ac.). Ileidcllierg, Naturhiat.-Med. 
Var., Verhandl. (18.57, Ac.X Herman nstadt, Siebonfntrgiach. med. Ver.f.Natur* 
wiaa., Verhandl. (1810, Ac.X Innsbiuck, Ferdinandeum, Beitrage (1825-84) and 
Neue ZeUschrift (1835, Ac.X Jena, K. LetqfoUL^Carol. Akad., Athenaeum (1875, 
Ac.) ; K. Leamold. -Carol. I). Akad. d. Natu^., LeopoUIina (18&9, Ac.) ; Med.-natur- 
wiaa. Gea., Jm. Zeitschr, <1864, Ae.> Karlsruhe, Naturwiaa. ver., Verhandl. 
<1864, Ac.X Klausenburg, Siebenhurg. Museum, Annalen. Leipsio, K. Sacha. 
Gea. d. Wtsa., Ber. (1846, Ac.)and AbhandL (1860, ^X Ixunbcig, Gea. v. Galizien, 
Ber. Liineburg, Naturwiaa. Ver., Jahreaber, (1852, Ag.X Magdeburg, Nalurwiae. 
Ver., AbhamU. (1869, Ac.). Mainz, RhMn. nalwrforaeh. Gen. (1834). Mannheiii^ 
Ver. f. Naturk,, Jahrestjer. (1834, Ac.X Marburg, Ges. f. d. Geseh. nadurwiee., 
Schriften (1823. Ac.) and SUzunge^. (1806. Ac.X Meissen, Ver. f. Erdik. Isl; 


(1845X Metz, Aead.. based on Sue, dee Letttee, Ae. (1288, Ae.) ; Sum 

dJiiet. NaL, Mim. (1848) and Butt. (1244, Ac.). Nuremlteig, NadurhieL Gee.. 
(1801), Abhandl. (1852, Ac.) ; German. Museum, Jabreeber. (1854, Ac.) and Anteig. 
(1858, Ac.X Pesth, Magyar Tudomdnyoe Akadmia or Hung. Acad, qf SMenese 
Buuiy publications ; Kirilyri Mag^r TermlezetL Tdreulat or JL Hung. Soc. qf 
NaL Sdeneee. many publications, rmgue, K. Bohm. Gee,, Abhandl. (1785, Ac.)i 
and Siteungsber. (1850, Ac.) ; NaturhieL Ver. Lotos, Lotos (1851, Ac.) l\essl)urg, 
Per. /. Naturk., VerhandL (1856, Ac.X lUtisbou, Zoblog.-mine^. Ver. (1846, 
afaioe 1883 called Naturwiee, Per.), Abhandl. (1849, Ac.). ]michenbach(Voig^ud, 
BaxonyX Ver. f, Naturk. (1859), MittheiL Roveredo, Imp. Accad. (1760), AUl 
(1826, Ac.). Btrasburg, Soc. dee Sc. Agr. et Arte (I802X Mim. (1811, Ac.) and BuU. 
(1843, Ac.X Btnttgart, Per./, vaterl. Naturk. (1822), Jahresber. (1850, Ac.k Tlioni, 
Copemieue Ver. (18S0> * (Trieste, Soc, AdriatiocL, BolL Ulni, Per. /. Mathem, u. 
Naturwiae., Verhandl. Vienna, K, Akad. d. Wiaa., Denkachriften (1850, Ac.), 
and Sit»unga)er. (1848, Ac.); K. k. Zoolog. -BoL Gea., Verhandl. (1851, Ac.); 
Persia z. Per5. Naiurwiaa. Keniniaae, Schriften (1862, Ac.X WiostMiden, Nue- 
aauiacher Ver. f. Naturk. (1820), Jahrhucher (1844, Ac.). ZweibrUcketi« NadurhiaL 
Ver. (1868), Jahresber. (1864, Ac.). 

Bwitzickland : Basm, Nadurforech. Gee., Ber, (1835, Ac.) and Verhandl. (1857 
Ae..X Bom, Nadurforech. Gea., MiUhelL (1844, Ac.X Chur, Naiurfoneh. Gea.^ 
Jahresber. (1856, Ac.). Geneva, Soc, de Pays, et dHist. NaL, Mhn, (1821, Ac.); 
Inst, dea Sc., dec Lettres, Ac., Alim, and Bull. Lausanne, Mm. Vaudoiae dee Sc. 
Nat,, Bull. (1842, Ac.X Ncuchfttel, Soc. dee Sc. Nat., Mim. (1885, Ac.) and 
BuiL (1844, Ae.X Rt Gall, Naturwiss. Gea., Ber. (I860, Ac.Y Bolothum, 
Naturhist. Kanional-Ges., Jahresber. (1825, Ac.X Zurich, Naturforseh. Gea., 
Abhandl. (1761-66), Mittheil. (1846, Ac.), and Vierieljdhrachr. (1856, Ac.); Allg. 
Schweizer. Gea.f. d. Nadurwias., Verhandl., Anzeiger, and DenKschr. (1820, Ac.X 
Italy: Cougrtaao degli Scieuziatl Italianl, AUi (i8i4-4b) \ Riunione degll M*» 
Jial,, AUi (1839-47 ; 1873, Ac.X Bologna, Accad. delte Sc. tlett’ latit. dl Bologna, 
Rendie. (1833, Ac.), and Afem. (1850, Ac.). Brc^scis, Accad., afterwards Ateneo, 
Comment, (1808, Ac.). Catania, Accad. Gioenia di Sc. Nat., AUi (1825, Ac.X 
Florence, R. 3/useo ax FU. a Star, Nat,, Annali (1808, Ac.X Lucca, R. Accad. 
Luccheae, AUi (1821, Ac.). Messina, R. Accad. Peloritana. Milan, Acoad, Fla.» 
Med. StatuL, Diario etl AUi (1846, Ac.); R. Istxt. Lombardo, Mem. (1810, Ac.),. 
Giarwds (1S40, Ac.), Attl (1860, Ae.), and Rmdic. (1864, Ae.) ; Soc. Ital. deUe Sc. 
Nat., AUi (1860, Ac.) and Jliem. (1865, Ae.X Modena, JL Arcad. di Sc., Ac., Mem, 
(1833, Ac.) ; Soc, Ital, delle Sc., Mem. (1782, Ac.X Naples, R. MU. d’lncarajgg. alia 
Sc. NaL, Atti (isil, Ac.). Padua, R. Accad. dl Sr., Utt., ed Arti, Saggi (1786, Ac.) 
and Reviata (1861, Ac.). Venice, IL IstU. Veneto di Sc,, Ac., AUi (1841, Ac.) 
and Mem. (1843, Ac.X 

I Bruiium : Brussels, Acad. Roy. dea Sc., dea IjeUrea, et dea Beaux Arts (founded 
by Maria Tlieresa in 1772 ; reorganized in 1846), Mim. (1818. Ac.), Bull. (1832, 
Ac.), and Anuuaire (1835, Ae.); Soc. Roy. dea Sc. Nat. et Med. (1822X Joum. de 
Med, (1843) and Joum. de I*harm. (1846, Ac.) ; Soe. Roy. Linn. (1836), Bull. (1872. 
Ac.X Li^ge, Soc. Roy. dea Sc. (1836), Mim. (1843, Ac.). Muns, Soc. Pros, dee 
M;., Ac., du Hainaut (1833), Mim. (1830, Ac.). 

I Holland: Amsterdam, K. Neaerlandsch Inatituut, I‘roe.-Verb. 0808, Ac.),. 
Vcrhandel. (1812, Ac.), Tijdachnft (1847) ; Genootsehap ter Beford. der Natuur-, 
Ac., Kvnde, Maanblau (1807, Ac.) and.)l'erA*«a (1870, Ac.); Hcllandache Maat- 
erha-^rptj, IVerken (1810, Ae.); K. Akad. van JVetensidi., Vcrslagen (1863, Ac.)„ 

' Veihandd. (1864, Ac.), and Jaarljuek (1857, Ac ). Arnheim, Nntuurkuiulig Genoot- 
arhap, Tijdhchrtft (1844, Ac.). Bols-le-Due, Proctne. Genootsehap, Hundelingen 

S 837, Ac.X Groningen, Natuurk. Genootsehap, Versl. (1802, Ac.X liaarlcui, 
ollandst'he MaalsrhajqdJ der Wetensch., Vcrhandel. (1754, Ac.). The Hague, K. 

' Zoolog -Botaniach Genootsehap, Versl, (1864, Ac.). Luxembourg, Soc. des Sc. 

I Nat., JHibl. (1863, Ac.). Miudelburg, Zeeuwsch Genootsehap der Wetensch., Ver- 
jhafidei. (1760, Ac) and Ar(Aii/(1860, Ac.X Utrecht, JYovino. Genootsehap van 
Kvnaten en Wetensch., Vcrhandel. (1781, Ac.) and AufiteckeninMn (1845, Ac.X 
Batavia : Bataviaaach Genootsehap van Kunsten en Wetensch., Vcrhandel. (1770, 
Ac:.), Tijdachrift (1852, Ac.), and Notvlen (1801, Ac.) ; Nutnark. Vereeniying in 
Nsilerl. Indie, Tijdsthrifo (1850, Ac.) ami Vcrhandel. (18f)6, Ac.X 
Dknmark : Coptmluigen, K. Danskc Vnlensktibemea Selakaib, based on K)ohcn- 
havnske iS*elsX:a5 (1743-1813), Skrijter (1781, Ac.) and Afhandllngcr (L82i, Ac.); 
Naturhist. Fvrening, Mcddeklscr (\Hi9, Ac.). 

Bwxdek: Gottenbnrg, JT. Vetenskapa och VUterhets SamhaVe, Handllngar (1778 
Ac.X Btockholui, K, Svenaka VeUsnskapa Akademi, lUindlingar (\7A0, Ac.) and. 
ArberiitUleer (1820, Ac.X Upsala, K. Vetenakapa Soaetrten, Acta (1720, Ac.X 
Nouwat: Christiania, Phyaxographiake Jforening, Mag. for Natur-Vidntak. 
(1832, Ac.); VUlenakahs-SeUkaftet, Forhandl. (1850, Ac.). Thrundhjoxn, K, Norake 
Vid6nsk.-Sclskab, Skrifler (1817, Ac.X 

Spain : Madrid, H. Acad, de Cien. Jixaetas, Fia., y NaL, ATcm, (1850, Ac.); Meet 
F^pah, da HUt. Nat., Analea (1872, Ac.). San Fernando, U. Amd., Men. 

Russia: Siezd RuaakiJJx Yesteatvoispytaiely (Meeting (\f Russ, Natural ista), first 
meeting at St Petersburg 1867-68, Trudy or Trana. (4to, 1868, Ac.X Dorjtat, 
Naturforseh. Ges., Siteungsber, (1853, Ac,)and Archw{\MA, Ae.); Getehrte Rstnlscha 
Ges., Verhandl. (1846, Ac.), Schriften (1863, Ac.), and SitzungJter. (1866, Ac.). 
Helsingfors, .S’oe. Sclent. Jknnica, Acta (1842, Ac.). Kainimetz, Naturforseh. Ges. 
Kazan, Soc. of Naturalists at University, I'rotokoly (1870, Ac.) and Trudy (1872, 
Ac.X Kltarkoff, Soc. ofSeUntxata at U niv., Trudy (1870, Ac.) and J*rotokoly (1 S70, 
Ac.). Kieff, Soc. of Naturaliafa, Zapiaki, Moscow, Imp. Soc of the Frientlh of 
Nut. Hist., Anthrvp., Ac., Izvicsliya or Bull. (1865, Ac.); Soe. Imp. dea Nntura- 
listea, Afrm. (4to, 1806) and Bull. (8vo, 1820, Ac.X Odessa, Soc. of Naturaliata of 
New Raa8ia,Zapisk I (1872, Ac.) and Protokdy (1874, Ac.). Riga, Nalurforsrh.- 
Ver., Corr.-BlaU (1846, Ac.) and Arbelten (1865, Ac.). St Petersburg, Soc. oj 
Natundista, Trudy (1870, Ac.X Warsaw, Soc, qf Friends qf Sc., i(ocrniA:i (1802-28X 
Koumania : Bucharest, Soe. Acad. lUmann, AnnalUe (1867, Ac.). 

Central and South Amfrxca ; Bogoid, Soc. de Naturaliatas Neo-Granadima, 
Contribumones (1860, Ac.). Buenos Ayres, Soc. Cientifoxi Argentina. Caracas, 
Soc. de Uxenciaa, Botetln (1868, Ac.X Cordova, Aead. Nacion., Bd. (1874, Ac.) 
Guatemala, JnaliL Nao. Havana, Acad, de Cien., Analea (1864, Ae.X Mexico, 
Soc. Mix. deHiat. Nnt,, M NiUaralesaliSfiO, Ac.X Rio de Janeiro, Pal«<raC?i€»<., 

I Archivoa (1868, ^ BantiaKO, Soe. de HM. NaL 

IL Hathematigs. 

Many of the gimcral scientific Rociotics (see class i.) have mathematical and! 
other sjteeial sections. Among defunct English societies may bo mentioned 
the Mathematiodl Society, which used to meet in Spltalflelds (1717-1845) ami 
possessed a library, and the Caihbridge Analytical Society, which publishoil 
Memoira (4to, 1813X The London Malhmailedl Society, l*roc. (1865, Ac.), and 
the Edinburgh Mathemolical SocMy(l888), Proe, (1883. Ac.), are still flourishing. 

France: mis, Soe. Mathim. de France (1872), Bull. (1873, Ac.). Germany: 
Berlin, Mafhem. Ver. der Univ, (1861), Ber. 0276, Ac.). Cassel, Geometer-Ver, 
(1878X Dresden, Ver. prdktiach. Geometer (1854), Jahreaber. (1861, Ac.X Essen, 
Ffldmeaaer Ver. (1860). Frankfort, J*hye. Ver. 0824X Gottingen, MalhmaL Ver, 
(1868). Hamburg, MaXhemat. Gea. (1690), MUtheil. KSnigsbe^, Gecfmter-Ver, 
(1272). Btrasburg, Geometer-Ver. (1881X BtuttgarL Deulsbher Geometer- Ver., 
ZeUschrift (1872, Ac.X Holland: Amsterdam, Genoofarhap der JdaXhemat* 
Wetensch, Kunatoefonengen (1782-88), Mengelwerken 0793-1810), and Arehiqf (1850, 
Ac.X Spain: Valladolid, R. Acad, de Malemalicas (1808, Ac.), now dissolved. 
Russia : Moscow, MathemaL Soc. Japan : Mathemat, Soc, of Toklo, Joumat 
(1878, Ac.). 
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ikiteQtaOQMi o/bt«rvftMett aiod their puUliHictloui have been elrethdy treaUKl 
mad enniueiwted in th^ wtiol« OmiuiVAToiiiY. The HomU AttronomiaU Boetety 
inM fbnnded in 1830 under the title of ^leirMomieoi SotU^yqt X^onckm, and aae 
inoorponted on 7th Hareh 1881. It occupies rooms in Burlnurton House, and 
has published itmoira (1822, Ac.) and MmtMy ifotwH (1831. &c ). Then aio 
also societies at llristol (1800), Jteports , Livoriiool (ibSi) , and Leipsic, Aatrono- 
misoke Oea, (180S), Jhthl. (1805, &c ) and V'^rUfjahraachryt (1800, &^c.) 

IV Fuvaics 

Ihe l%yausal Boeuty qf I ondon was founded in 1874 and registered under the 
OomtHUiioii Act ; it has published Pi nceedinga (1874, Ac ) Tlie TMntUm UattrUal 
tS<xi€iv(li»^0), did useful work in its 7 Yuitsaeiioas (1837-4(1 \ol 1 )Rnd 
(184141) Ml W Memciis was one of the oiigmatoiH of the 8ocicfv <(/' 
hivgiHunt aiid Jlutrtftan^t which was founded in 1S71 and rtgislticd m 18S8 
It owns the JlouHlds libraty of electiKity and nuigiietibm and pubhslns «i 
Joiininl 

UNnioBTiTia (huago, Askt KlectnnU tan , Journ O^T)) New 1 oik, 
Nalioniil ithqi, I nfon, Jrhj/rujj/tir (18(>4 70) Ikanik* ('ainltiai, May 
wt^fo/uc, Aifftires (1845) Fails, Six: Jntni de Phya (loiugni/cd «is of ^mbltr 
utility on 15th Jatiuaty 1881), iiui/ OruuAV^ htiWrif PhyaiKali^thelres (1811), 
Joitbihntte iUr JhqnK (1S47, 8n ), J ItJ tioUihnmh Vet (1877), /tachr (1880, 
At) }ii c PhyHtkah'iiJin lei. Tiaiikioit^ Ihyhikrtliathfi Vfr fJtthndm 
liAi\ It Aiwd dtUe J la f MttUin , ItendU, (iS60, in ) and AUt, 

<18b0 Koine, Sc« dtqh '^ikttrnatomdi Ital Hoi i and Kott<r<l im, itifuq/sc 4 
itimoUchay zun PiOiJondftViHdilijh irijkbtgtntt, I tikaiuid (1774, dc ) 

V Cut Mist nr. 

Fhaiiiuccutkul Rodities an pin til iii cIuhh mu. (Midulne, Ac). The 
•Chtmual isotuty ot Jouthn ioi the promotion of cluinistiv and the aiiciHrs 
jtnincdiutt l> (onmcicil with it was iiistltulrd oii Jld lehruiiv 1S4] , a cliaitci 
of iri( orpoiatioM w ib ohUiitud in 184S 11 xuiblislns \Umoira (ista, Ac) iml 

Quftiterly fmirml (ISIO, \i ) rhiunstr\ and its romuxion with the aits, 
and u^iicultiiral and lirlitiii'il mittfis, fonii the aubieds of the TnitituU of 
( In midi v, loundt d on Jd Si i ti uibi i lSi 7 an<l incoi poiaitd on Jd Oi tobci ls77 
The Society r/ < hemitiU Imln try (issi) is Hjiei lally do\ote<l to the biaucli of 
( hcmicil iiiJrini iis llic o ityo) I nhlu AnalyHla Xho Anntyd(lt^d, 

A( ) lilt ( liUst f f llu nnini tons photngiaphic sot letics is Hu ] hoUitfiuphu 
Ntciety qf t tint 1i tnin ^i8>0, whuli issius a Tnutnal 'Jlie Ltyal Lolhffr of 
Vfuviitiy WHS iuundid iii 1ul\ ISTi, and had i bruf caiar; it x»ul»1ishcd 
Tlu' ( nipuilidi wis nis1itut«d in ISlo 1 ir Uio pnblna 

lion and ti insUtion ot woiks uiid jiaptis on cluiuistry. It came to an end m 
l87J!ntt<i liuMiv jsbutd 10 \ols 

Umtjd SjAirs. Niw5ork imetunn. (lumitul Soc (1^70), Pioc (1S78) and 
JouiH (1S70, At ) I KAM f Fans, Six t himHiae^Lull (ls>s, A< ) Gfumanv . 
iltihn, DtnUthp (hptm^ hi ( a* (IS 7), /n (lS(i8, Ac ) liaiiUott, i /nxi het 
•Jciin (hem Udmit Vlui/liuiK i himi^hi <»m (1872) 13oni mia l*ivut> 
bpihk (htmllu ( 'ykmh or So< o/ Johunian Lkcmi^t^ /jnaiy or lutna (1872, 
A( ) Uissi\ St Fcteisbuig, Zmsb Lkem atul F/ny* .Sot at Lmii , Jtuiiml 
<l80t», A< ) 

\ r CjhOIOUl, MiNriiAioaY, and Fai acontoi ckia 

Among those the Ueoloqual Six uty uflotulm^ foun<l< d in 1807 and iiiccnporaic d 
ill 1828, IS Uu laigcstaiul most inipoitant , it liis published F}(xccdcKfys(l8 4- 
48), i ruww<fmnb(lsU, Ac ), and a (iiuirU rliiJounwl(\S\bt Ac ) 'Jlio Gidiyyidb* 
J'l'ioiiatiQn wiH nistitutcci in ISjS, and issue h Pmudinga (1850 ) Ihe 

AKiUfcdogucd soctrti/(I87i)his uniUd with it the iryatallogicaXSwiify^ ti issues 
the MiHcinhqiinl Mtnja'^ini (is u, 4 l) The ! idaftntogiairhual so itty was 
founded iii 1847 lor tlic> dchm itiuii and diRCiiption of lintisn fossils , it issues 
Puhltattwna ( W \ ols 4t o, 18 1 ;, A c ) Flu ( ut iiuoaU Iloycd hioloquAid SociHyilsiA) 
devote s Njiec lal utlciition to the mniiiig lutc tests of tlie county, and publishes 
7 mm uti ms (18)8, Ac ) It holds its me ctings at Fc u/am e In Scotland theio 
Ale the (tfoloqical Soenty of hilndnirgh (IS'14), winch has i?r/aiiacfioa«(1870, Ao ), 
and the (dnupui OiolojnaJ Sexu/j/ (iSih), which also has fransacfcoas (1800, 
Ac ) llicj Hoyal iaohqnal sot tty of Inland t^hd) U cluefiy directed to Iho 
g(c)log> ot the couiitn It publishes a Journal (18 >7, Ac) Tlicic aio als> 
the (ttoloqiiiil Assu lationi of Lcccis (1874) and LKcijiooI (1880), 7'rans , the 
hot Kfusof Li\i ipcuil<l8 iO),i Mir , Muncho8ter(1838), i/nns., and Norwich (1S(>4), 
Pro* , and th« 1 o?/ shire Gfologicul and Jnhnofoiflial boitcty, J roc. (ISJO, Ac ) 

lTMrf<i> Maiis LouismUi, Ky , Ohio hilh (ucnu/. i8oo Ssn Fraucisoo, 
CaJiftn nm SUUi Gioluq Soc (I87u) Ikanck Lille, *Scx Grok du Aoid (1870), 
Awwci/f •> (1874, ) JIiMO, Soc Giol di hotniandtef Pull (187% Ac X Fans, 

♦Sex Ginl dc J tame (18 g) iccogin/«d IS 12), awaids the Fux Viquesncl (Mo) 
every thiee vcais, Hull (|sJ0, Ac )niid Jlfc/a (1811, Ac); boc Jfrang d^Minu 
<i%{e (iccognt/cd ]8R(i) toimnly Sur Mini ntl de I raru^, PuU, Baiiit-rUeuiic , 
boi dlnd MtnhalL{ish}\ hull (1855, Ac ) (iKftMANvand AusTRia-HuNuvitv 
Bciitn. Ihuivhc (rtol (iit (lsi8 ), /N/m (181% Ac) Biunn, II miSTacftci Oiol 
1 ir y Jalnialtn D&rm'ii vlty MdUtrlninisihir (nol Vtr (is il), itfiff/Mil (isoi, 
Ac) Diesdeu.GcZnre/s I u (1855) Pesth, GcoZ Vn f Unqarn SwI^7tRTA^L» 
Schumzinshi (nol (ha (1S82), secticm of v(K {7 »SrAu Grs Zmuh, Sc/iimcz 
Palaontol (rei (1874), Abhniull (1878, Ac) Iiaiy Sex f»ted Italy founded at 
the second Intc i national (hological Cemgnss Biioium Antwreip, »Sex 
PnhoHtot (1S>7), /ittZ/ ( hailcioi, ,Sex PaUontol Jkxntmentt, et luiptHiita 

(iSIb, Ac ) Liege, Sexj Ginl di /4/eyi7Mr, Aa»eiZc*e (1874, Ac ) hWFDiN M(Kk 
holm, (riolotiisl a I oieninq, I othandhnqnr (1872, Ac ) Ki s»ia bt F< tcrsbuig, 
Imp Jtus>ti(ni Mimtaloq Sex ,Jnin'< (Isjo, Al) Auoi'miNxIti.Pi.niic Buenob 
Ajies, Sue PaUontol 

\ 1 1 MKTFOJIOI OfJV 

Tlio InterHattonal MrUtrroloiiial (otiynai ilist met at Vienna in is~l The 
Hoyal Matenroloqical Soi uty (1850) of Loiidem w ts incoi porated in 180<i its oig m 
is Quatteily 7o«r/i«Z (187 I, At ) To this must lie aeUled the Jinlish Jaiin fiiP 
tSoetefyand the Siottinh Ahtfoioloqual Sue uty, which holds its mee (iiigb at laliii 
burgli and issues a Journal (IHijb Ac ) Fort Louis (Mamilius), MiUmoloq Sor , 
'Jtana (1S5J, Ac ) Pans, .Sex MHiorohq de I ram Py Annunirr (18 IP A( )aiid 
Moimllca htHkrrolog (IHos, Ac) iininbiirg, Dfutschi McUoroloq 6<s (1881), 
Ptsihr, Mogdediuig, let f landu 1 1 thtin H'etterkumie (18S1) Meissen, 
iJesillath, lata Vienna, OeaUrrtirh G a / Mtteorol y fcdwhrift (1880, Ac) 
McMlena, .Soc Meiootolog JiaU 

Mil MicKoacorv. 

The Hoyal Mu ioaeopi(*nl boenty (issn, me oriMirntert isoC), with rianhortionn 
(1842 (l8) and Journal (1800, Ac ) , the Qiul ett Mirtoarojnnd ( luh (lSb5), with a 
Jou mal (1808, Ac ) ; and the Poatal Mh matoqnc Sex lety (1S7 4) also w i th a Journal, 
are locate d in Lonclem There are siibui lian semic tic s at Ealing (1 877), Hackni v 
(1877), Highbury (1878), South Lonelem (1S71), and Sydj^nham (1871)^ Amongst 
H* I'm pi <mnc<*s may lie mentioned lh« ' ■ — 


II ones at Bath 0859), Birmingham 


•hop, (1877), Ztaihr* (1878, Ac X Hanover, Gea $ Muerq^op (1879), /oZbwriier. 

IX BoIANV and UoRlte UITUKK 

Liuna^n 80( let les, which usually deal a 1th both roology and botany, are 
placed in the gencial clash (No i) Dk (owpes liiUrnational d'Hotiuulturt 

Inti t national de Itotanirfue at 
Ainjteixlain m 1805 Ihc Hiynl iMttanii Sot icty ofJomhn (me enpointe d 18.19) has 
^rdeiiB inthc innw click ol Ue^ent s Fmk and ihsiie sa Quaitnly Zfeeeird(l 8 SO, 
Ac ) The iUiyid ilotiu ult tnu} s h h ty (e stahlishe d in 1 S(M, iiu oi pnralcd in IhOui 
has gardens at chiawnk and puldishesa hunmlnsn Ac ) Ihc e hie 1 ore) 
vine ial societies aic Alx idten A, /t/e s„ir/ issee (ibTO), / mc«s Ar 

bioath, Jlottu Aasim (18h0) Ihnmnglmia, 1 ut and llmti Sot (is 10), paieleiis 
Biibhn, Any. y/o/fic .Srx'»(lHi 0 ) kdjnburji Jtut So (jsh) F 7 ix (1817 Ac ) and 

(l^^ *1) irrx^ cVeyyiexMaJe. W 

(18<6) Canada kingrtton, 7 it sex e / 1 e/xadi (imo), j, (ih^i \ 

noslon.yzoiric Si, (ib.*) N.w\oik lunn, lutonmdttuhy 
BwZZ (IhiO, Ac ) Min 1 nine isco, S/rd( i/u/e s Iu^mi P. iiimus six 
dlloiiiL itdi not <1W4), 7e//Z (IS( t Ar ) L ,ide iii\ s dlltHi 1 Imiliel, 


*Srx dHoita tl dt I itiiuUiiic thLUuv, s d 
hemtenav le t omte, So d llortu Limcus, 


Manchester (1880), New Ti oss (1872), t 

the Stale MU roxuip, Soc of lUvwna publishes the Lena (1872, Ac.) ; Buflklo, Amer. 


..eb, 

J tut lit Jiijon So d II ntu 

. V f ' . w. . .. ' If ih 1 t \) hull 

(isdo. Ac ) Ivons, Six d Hot tu. Pint ipi fill (Is4l ) s hut 

(1872), AaMffZ<s(IS72, Ai ) Stu J ym ih gi pn {\S 2> J ulj ilb’'2 Si ) Meitillus, 
So dlloiti Mines, sx d Ilotiu Nunl.Si dll nt DiU ms Si I II itii 
(1819), Jodi (1811, Ac) Fun, Sof hut dlhitt (IS** u ihn 1 I public 
utiUt> Ibo-), /oiininZ, *Soc. hoi di Iran i J till (1>- >1, Ac ) Ke iien Si nntr 
dJIottu banitOtiiiiain til I^ayc, .Six dy/o/Di Smlis s dll it li v s 
Soc d llortu VciHullcs S(x rZ ZZmfic (ili MANvaud \i siuia Ih nom<v Imlin! 
Pot Jir (1850), Inhnmll (1S>0, Ae ), Dents hr Pit ( rs (iss^) // ,/ «// 
Blankciibuig, Aeif In Benin, Bid I rr (ISIH), Jd/m tm (is 7, Ac) Du d( ii, 
Ultra (»t a f hot y Mittlieil (1841, Ac), Lilnrt, (uiUikni Jit I laiikteiit, 
t niUntmii(iia» 1 it ibiiig, />i/ Fi». Goilit/, GiM/e x/xra 1 1 ; (mtha lliuiuqir 
Gaitinbau 1 4i» Klif^niUittyAiirntinrliihiGaitfUlaHia 1 meUhut hi In 
(Iht 1) Mnniiigtn, I cr./ I omotoyieiutturtinlmi Munich, Zm hi hi (aith iiIhiu 
( at liati«>bon, A. J aunsthe Suit Get (17‘>0), 1 1 m (1818, Ac ) iml I j it nun 
(lsd4, Ac) lieutUngin, Pomolog Ittt Bondi i diaiisi n, hot In stnttgnit, 
(lUitenlHiuGtA fhhm, \ienna,A L.(autinlniiiiit , jMtan Itr I n ho mil (is i], 
Ac) Weimar, In f Plamiati) Wllr/lmig, hot Jmt y Aihntni (1871, Ae X 
Iivix Milan, So .( /d/09 ifaZ , AZ/i (1S78, At ) Biiuiim I tdimtion ihs siy 
d Jlottu, dt Jklquiue (ISoOX Pull. Antwerp, s r / „/ d llmti tt d iqi s,„ 

J h ft tloqique, Aniialta (JhiA, &.(. ) Biuges, So d lloitic tt dt 1 1 I ot Bill si Is, 
Soc Aiyy. ^ /loA(lSt>2), AvI/. (1S02, Ac ), Sot hoy di hlou , s> (ix/r d Dlo/tc, 
Antutda Lifgft Soc, hoy, (j^ Hoi Uc lleuiAsn lavdin.AM/ tl lit Ituni liixein 
Ixtuig, Soc.dt Zed , Ac(//eiZ (1S74, Ae ) Niim gin 11, Atih;/ ht I mt n , AithiiJ 
(JS71, Ac ) Blnmaiik Coin niiagt 11, Lot J ornutKiy J idsj ? ijt (isi o, Ac ) 

X ZooLoeiv 

Societies dealing vriili niiuial lust 01 v 111 gciuiiil 01 /oology ami iNiiniiv 
toge ther, aic aiiniigcd uiidci c I iss 1. I he /ooliutic it ku ty of I vndon (loniidi d 
lS2t>, incoi poraicei is.M) ib lam vus lor Its colli ebon ol h\i aniinds in il» 
gaidoim at Itegcut 8 Fuk it imblmlus / ituid nqs (s\o, IS 10, Ac )Rnd hauh 
II /to/ui(lto, 18/5, kc ) The olhci nii iropolil 111 sock be 1 an / ntish (iinitlio 
i igtatj hnxon (18o*>); LvUunoloqual Si uty of / mdm (181 ) ham (18 4, At ), 
hatunuA I i<K GuUura Asaociaiion {\9>s ) llu Manm I lologiral dsnxni/ no/ 
( not BrUain (18S4) foi the Htuelv of iiiiiiiiu focxl lishcB and sluil iihli his a 
Itboratory at Flyianulh The hiyal /lol tntal Somty oj JnUnul (18 il) has 
(.iidons m the i^hrci ix Park, lluic ib the B/ibsli /rr/nyns Ai nution 
(1874) AibntAiiA and Nfcw Zi aland: Ainklaud, br/uxu/ivt/ on Sk Bus 
1 me, Aidimat soc C’hnstchuiih, Aidimat Sot Mdlxmrni /(uthg ami 
A ilimat, SoG of t ictoria, ZZey/orf (lSi>l, Ac) S\dne\ Animat Six of A s 
llaZcs, Peport (1802, Ac), / n'jmoJoi Sot of A s ir , Jnm* (18tU, Ac ) HVcl 
liiigton, ircsfZamZ A a/, and AerZex 0/ So Ai>ui(a ( upi low n, /ex hi; Soi 
Foil I/OU\s (Maui It fits), Aoc dAi Umat (^vsvda loioiito, I domeZn/ Sic , 
A'isue.. 

Vniild BiArib rnnbiidge, Puttnll Oinithiluq Clid Quart PuU (187«, 
A ); and Lnlomolog tlub,JsyiJu (1874, At ) Ciiuinnuti /i 1 1 sor (18,4), 
iir)x//t(lS76, Ac ) JlUtuna iintitdlHil njcn Assw lati it Fliiludi Iphii, ////r9 
Soc. (1872), Pepot t (1874, Ac ) ; and Amu, 1 ntomoloj s me igr d In I iit ad of 
Hat So Washington, 7><oZt/(7. All. ; and / n/owfZ 1/ sx Ikami Aliis sm 
Snuuole, hull, (Ib'lOy &.L ) Amuij«,,S(x dAjuultun lull (is 5 Ac ) C hi 
nionf, Aoc (tiUi d Auk uit , Pull, (ls7 1 Ar ) I lilt Jmt A b f a It mtntuj, 
Jaanivjc (1877, Ac) Faiifi Atx. hat, d h fund (is 1), J u/t Mt suit (l'-54, 
At ) and Chion, 1 imim (187a, Ac ); Aoc /to luf de 1 1 ixe/, P ill e is ( , Ae ), 
Sot Jntnnoloq dt hiamt, aud Sor. de ha In tic, (iwjtts Jumivs (lsf»u Ac) 
CiUvManv and At sikia Hunoakv II andeiiinannnluuqjieutsihei I i m tu i ht 1 , 
inhandl (18o,Ae). Beiiilt/rf, A//Zimri/ Itr htiliii Allinnd I 1 (18>0* 
/ntsihr, (1S»8, Ae ), Central Inst / All liiiiat , Mdthnl (18/*, Ae ) Ihutsihe 
/ooht Gta,\ Diiituhi (ij nithologtn Ges (18.5), Zli/ (18 lO Ac) Inulsih h sh 
tiei itr, PuVldat (ls7i, Ac). DtuUihe 1 ntomolog ( s (|h i), I uUmol q 
/ids hr, (IS 7, Ai ), Itr sum Jt/ord, dta Sndndaia liihusfn (IM » \i ), 
JhysiofiHf (i , I i//tn/ttZZ (1S77, Ac ) Bn Uu, Z/i/w/o/ Jut s/m /ox (Iht) 
Ae), li J S hits, Insilbnl unde, /lit In (1817, Ae ) Biuiiswul hhutsijie 
(hmtholoq Gta. (ailsiiihc, Padibihir In f Gifliiqil tiilif Minot l ltd (18”-, 
Ae X Fi inki nbtig, 7/it;jr»toZr/A*tZen/?/ Ilav] t I it , so h<t I a nenfu lui I (isi , 
Ae ) Friu kfori, /00Z07 Gis., JJn /ooi / Gotten (Js«0 At ) lu d ih MaUd v- 
sooloq ( is y Jahrlvch (lS7i, Ac )aiid hniJii uJ tthi itt (Isi • Ae ) Jlillxislilt 
Dndsihi (tniitholoy Ges , Xfillt, Oruithnlog ( nitnl In U « iluit^» e / / 
riv.Zx/ (l8o2 Ac) llanovei I u u i u nth iludd (ndntlli <( tiidt tt 
(IM<5, Ac) Icipsic, S|| /is Sndentuu In , /id hr (istS At ) Mnnuh 
) ntovaloq I er (ls7d), I i^chern In , Miithnf (18"( At ) N « llin u In 
Dtut'uhn huiunv irtlir, h /iituitq (IHli, Ac ) Hitisb n / I I ^ f 
III (sir class i) htettin Oindh It f 1 ei (F, J) It It (Is V« ) , 

InUmoloq Jn (IS J7), Z nk /idx/i / (Isl0 Ai ) hu < / I i In t u ^ i>lui 
Sttdion,ArbnUn(ls7b,Jki ) 'li ^ ‘ mia, 

Z dimolog Ftr , Lmbiyolnq Inst, Mittla / (is i Ar ) Un dhot / In Win/ 



i>«z7'*(i^>7, Ae* ) Six Maiiuflifl (l‘'^0 innob'i (IfUii, in ) uiuif r ms leib 
(1872, Ar ) Holiand Amstiiliin A Anloy i mot Gt hap h dura 4 7 ha 

rm>n,Uiiu>Uit (IM., *,c) ^ 0 KWAV Ib-wn 

fsWJSDJBN Mot kholiii, Z a/mno/oj/ Jonnivq Huhhia Act umat r. 

Ht Feteiehurg, ZiMi^toa En/rwioZoy sot Aiet/urriNP Ukh bi le But ims Ayres, 
Soc Zoolog, Argentina, Period Zoolog (ls-0, Lo ) , ^ I nUmolog Argmt, 
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Tbt intBrna^imol aAnth*itipoloffk it d ArtAMetfie PrikUhnqm hdd 


JoKrnaMjiiiucd lointlyivith i aU \at since lbl9, Soo de tntUt (18(0, 

reoogtn^ 1 J( ui n (is< 0, At ), ^or dtlAgi^laiion ( t»w; at a (1800 icf ognizt I 
1878), Bull , vtnnuarre tie I g I ran^ , mid Ann de L g ft fan ; t-mi jwirl Jnsfi 
mitmtnt (1816 iKogm/rd 18 J) lull st Maixfnt, 60 At J'>enx 

Jitvre$ (iFi Miu»y DnJin, I tlUunthb heH (18(0), f'ollxvlith^ Atfffmfiin 
(ISro, Ac ), r«» / di ntufir Voli m< irtkx, (Ib^U) Anc^r.^lSVO, Aer ) , Ter / /o«le 
rungd Hnnilrlnt*fiff^^d(^\^7s\AlUtheil (187(» Ac); Statist Juntt Uee 

a889), Jakrcdur (lSrt3, Ai ) I rtsdrn, stnt st^/irJiep I tr (IS81), MiWustl I iaiil»- 
n»rtt ^datintUKhe (/f« iundtsk* It « (IhOii), Hund^au (1807 Ac >. IsiliAth, 
Jwntt (9 ca liTipsic lu J V Its I till iprqu Jahibuah nivl Mitthdl IlLicnm 
lirusHsls JigmwlJn<vcgnent4nt{iHm\lJvll , boc f vntr dex Inditufcurs fklqe% 
Q8t»0) J^Jhtgnx lloiiAsn j\RiRteidim ler xmr cU SUticd tn IsederUirut^ 
danrfcteJjfd^ i, Ac )s?id Itwndji^rf <1882 Ac ) Si ain Mmlnd, Junta ! 

Rvhsia . AfoH(u«r,/and(rrd S r St Pctei sburi^ ictfd 7 *»<w. ha\Pt Caiio, 1 

Bureau Central do i)tutuit Jaian Joluo, Stalul iSx 

XTIT M«DI( IMF, Si KOLR\ , Ac 

Tlie 0i Sinn oil ng (ongrdt Wd ml Jnttriaf nal niw held Bt Parism 

1867 , B HnlUt n lifts Inin Issnod Bummllv aiuiF 1S( S 1lu Pr ^trdtnqi oj the 
IhUish ml r*-/ ii»mi ( mqn daU Ir «n 1881 Tlu T?o\al CoUegcR of 
l*hysu laiiH an 1 of Suvi nsif l>oii lou, bdinhuigl), ind iMihlin do nut cotne 
within on 1 si )j»« JIu 11 ittal ^xnty cf Icnithn (IT^J) is th ohUst ill tin 
luetropohs 11 has issn d Mint n (I7b7 1806), iranvirt met (1810 &c ) ami 

i*rocMdinij« {W7 Ac ) Iht itlui 1 n hm wor u ht a include tin cthiccn 

hoehKJ/ (l’*W6) mhicli Nsuis J r ec itngs tint -ft luntd Af'c c^ntl u (Jh"‘>), •nitli 
a Jcfurual (L^O, Ac ) Until t g\n 1 j t il vn'l7/(lSSl7 Pc tnh U imuuftath 
^(Mociahoft (1869), with O(m</Ml8(0 Ac ) Ji ttiith Mvtuil ft (ISud), 

which has morn than fotty hoint* and coh ni i1 bnun 1i s m 1 pulilishis hnhth 
\iedicAlJounial(iS'i7, It ), r/iniut/ Stc< lv(lw»7), with Icctnea tians Jhiwatt 
logwil ?»if/8n88i) Jcpntenioloiitcttl S 0) AMth /* 1 1 act 70^(1866, (to ), 

nahnemerttv PubllxMnff ^^oetteig Matom Media (Ibbi Act* ) , Huneian 

So iff77 (1*^’!) thmchopcithlc luvKfd a (1S4 ), Hu \te ti » 1 1// (1819) , JV^w 

vdevhcia 'wnetg (1868), which puhlislnn J imnittl Ictn je t (1S()7, 8« ) and 
iiftn hthms nud icpiiuf s of laKilts and pajirts of value, siit c 1 1 ded f Old St/cUn 
ham Sti/?fv(1844 67), ahichissinsl HO vols , Obdetriral Sot /7'/y(ls»K) with Tram 
cutiorn (ISOO Ac ), OdocUnlopccd So^tety (18 (i) with Imnuttf rms (18 »8, Ac) 
OphthalnnUtgiccil Sot^v (1880), Parke'* (1876) it undtd in iiicniorv t»f 

the Mivitts of Di fi A Fiiikeii i(» aanitary sHtmc , J afheHcMmall Sot tefj/ (1840) 

J lanvtit mn J hm macrutical t*otacty (1841), with museum which lifts i branch 
At 1i.linbui7b 1 f irm tc^fwtt nl Journal (1M2 Ac) Phvmotogical Aefoexatton 
O^TO) /oi<»i / I hyei I igy (1878 Ac ), Aof/td Medi nf and ( hiiurgical S nety 
(1806 thail I »s 1) wilfi liiiraiy iiid Aefuartiows (iHOi At ) caid Pre okcdxnae 


14)011 the fthnoUiguxil ^ocwey llMUi), Wldch publieiicd a journal (J848 ftofann 
S^ruKu iunu (18 >0 60), and the AnthfMioliifilta! Snnety (1801), whitii issutd 
Ml me Ire (JM t tf) and tht Aathri^iuluytoaf Jkvctwllhhi 70) Xhe Jneiitate biiiiga 
out H hurmd (lb*’!. At ) 

Umtro hJAiih Jbhtabula Anthrcrpolog Sot New loiV Amer rthHol^g 
Sor, J runs (1846 ift)and BuU (IbOOdl), Anthrajivhj ]mt,Jcnnn <1171, At ) 
^OHliinzton Anfhroiwioy Stw Francl’ Phiis s d Cnthroinilngie {iSBQ , n 
o<RTii/(d lb(4) Ilnll and Mm (1860, At ), Sot dlthmui , Annual ft (lbi02, Ac ) 
and A lue (18< 9, At ),*•*«• dee irnditmne Jctjuh n (IHSil). Keciu Gehmamy 
luid AtHPHiA JlnnoAitr Berhu, Ue J Anthi / / 01 , At (i860), 7Utohr^ (1870, 
Ao )aijd Vnhindl (lb71, Ac ) llrauswicl , P uU h (n / Anlhmjetluffu, AnJuo 
(1870, At ) and ( o/k BlaU <IH74, Ac ) CiottinM n Aidhraj lay Per, MUtheU 
(J874, Ac ) Uipstc, Per / Anihrnpoloy , J (IS 1, At ), ulieiwaids iomtd to 
the Per der hrdk Munich, /'«♦/, Ant! 1 frijj (lb 0), Botr (187b Ac) 
Btuttgait, ^ftiAm)>t)h)(7 (,es \unna, .1 th y y (its , Mdtknl (lb70, Ac) 
Itaiy l^buenoo, hot. Jtal» di Anti jt/ 7 t Auhnio (]s“», Ac> Hwfdln 
B tockbolm, AntroMtngiJn SulW ty t 1 I / Ac) Spain Madntl, 

Aoc AnJntpnlug Hep , Hn i'Oa \c II i\ana (( iilsi), Sw Antiojmlij 

ftuseiA Imp ,Sot /or Jix lends ij J IS n \<d h , Anthiopokyy, Ac, 

XII. Booioi ooT (I con Jiinc St 1 net , stnilsfit s, Law Educaiioii). 

The interufttional sot efitsntt Ui latim lutrinatccinoh jourJerrogrh 
4v Boienoee hot lalea and tlio ( nil rnaiion il dc stntatl juc wltlcli first niit 
at BriisM la in 18 J 1 Botb li ii t issiu J ( mpfee J t nd /s. 2 lie ( onq in Internaiimal 
de Bien/mwaie mar be li u 1 11 > a suf;i,i sliou at thfi ( ongtes J emUntiain hcltl 
at V^rankfurt m lbl7 liit 1 isf meeijiig lo)k phico at ihumisin 1860 Tlio 
Motioned Aesninti / th / nd i tf SihIuI S t i«0 (1867) had united with 
it m 1804 the s ft i f I ntiiyth im nd nrnt of the I aio It holdsa yeuily 
migratory imitiUn aril iiuiilisbtH it tn’tortunj (lb >8, At )niid Socuii S xince 

S OOO, Ac ) Jilt sya/ st cnl h nty (Is. >), with a Jc utml (18 9. Ao )« PohUctl 

wtumy ( luh (lH.,n , c fd n ( luO (IsoO), ft>r the ditiuhion of the political and 
eeonmmeU piimij Its viiih whkh Lubdru’s name is lUkS iciatt tl, having vurbrns 
|Hihlu alums , tmtit te y Aitiuinoa, JnetitutroJ Charts d A (oantants (1880> , 
and 1 he InstUde l It ink /« (IS7 r) met t in Ivititioii Iheru arc alao tho Man 
dhenter d 's i ty (Isil) with J ransa tl tna ; tbo iituafoiL Sonrtt/ 0 / 

hdiniru yh (IK 6) an 1 tiie S nrd and ^tutistmU fMCtify oj Intwd (1847) w tb a 
Jourwd, ai fnibliii AfUr the Inns 01 Couai (yf ) the most ipipoitaiif ol 
Mnglifth I<Kai H>tit Ires Is iUeJnccf imitai Imco isotufy of the Vmtea hinjd m 
(11^17, met I )i n itc I 18 u) , it be^i cottist b of it ctan a itoi students m 18 1 1, ami 
was a]>iointi 1 rti,istrai o( aoliciitits Im }tars later, apd oiituinetl supple- 
intiitarv charitra in J84o and 187S , it hoo llfty piewinciil liw Koch ires in 
assnciatiuii Dit / endam ^icty (ls4<) pubhshel a few bool s ami t une I0 
an end llio ^1 lea so (fry lot tbe piomotion of the Btud\ <if fbt histotyrf 
law was tsUblishetl m 18S7 'iluc htaihiuaitcis of tbe Ashusiatcoye for tie 
Itqfona ami ( tutijiuttion cf the Jmw qf hat oae are in l/otidon, but c miertmes 
are ht Id in \ai t lus ( uiiiiut nfal tiiwm 2 be / lefdute of } atrat Aqente (tm m 

utMutiti 1KR3) issues Pfamaetione Ihe Jundi nl «Si»ri tyof I imi uryh (liT ) 
has published five idllitnift td a Lomjjlcto Hudm </ tonicuan i f Tbe AecJmia, 
bonetq was founded in Jb70 for the improvement of cdntitional nictluKlH, 
and tire stitnefy Jbf the, JjetdopmiU of ixiotue of J duention (1676) Issacs 
7mn«7cftoft« 

UMirito Htaifh Bisttin Aimr Amt for Jioinoitwn 0 / f!or. So; Anter 
StatUt flu , O/dlectiuM (IhiT, Ac ) New')«>tkSo fitr Pohf h duoalvn, J uid 
FRANtii (4i( noble. Stir dc Stofiet (18)8) JiuH (1840 A< ) Afftrscllbs, S r de 
Atatiet (lb27), Jlfie rt me (18 i7, Ac ) Par H, Stro Jnt die I tuden Prat ques dim 
(1866, iiMogni/etl 1860), 1m Ktf rme St , jSor Iran, de ^Uettft, U»iv <lh29), 
JournaMssued lointly with i ad since 1819, Soo de tatlet ds Poets (1810, 


n«0A thait I »s t) wilii liiirary iiul Pr siaarf mws (ISO) At ) and Pnotetiinos 
<JS87, Ac ) , Sanitoi 1 nd ft Hte (lfs70) flu tountUtif whit li ippoint (loinuiurs , 
Soi uty oj Muiu U (Iff r t of Hf tilth (1 S'* >), tvxu Tht pi <» int lal soneth s 

areveivnunuiousaiitl itielu b'- HiiJuiughaTn,A/idZurrd Ved soc (laUi) Dublin, 
AemL tf Med xn I tltu f (1S8‘)» l( *6^ (198J, At ) I liiibnrgh Bwi Mid Sw 
(1787 , cliartci 1778), iltirrrw» hot (1762), MeduM I hiruiq Sor (1821), I ram 
0684, Ac ), and Obstefrunl Soc (1840) Qiaagow, Med no f hirurg hir (1866), Irased 
upooMed Aoc and Med Chincry Soc (lmtnl814) Manchester, Afetf hoc (1884) 
Auriraua: Melbouiiu , Med Soc of Ticforu^ Austr MtJUJowm (1866, Ao) 
Gavaim Montreal, Union Mid du tanada, Mevue 0872, Ac), Canada Mea 


Gftnrar/ Bram Amr> iiedih IMHAd 

Aeeocu, 1 mns. (I860, Ac.); Oud aimer. ImA iJBomAp,, ttane 0876, Ac^ IffiWI 
Btgte medical associationainoludetliciw of Aiahaaia, T r«nu (I860 , Aa) . Georgia, 
Proni (1874, Ac ), Matom 3mns (185S. Ac.), Mlssouil, Trata (1861, mi.); aS 
south C ai oUna, Tinne The 8tate medical societies include tbtjuie or Mhuaumic 
Irane (1877, Ac), Calitomia, liane (1870, At ), IIIihoIh, liant (186JL, Ac), 
Kauftas, %rane (lb67, At ), Mielitgan, 7mns (1869, Ac). Minnesota, 7 ram, 
(1874, Ac ) , Ni brasku, IraM (1860, Ac), New Jtisey, Irone (18A Ac); 
leimsyl van lu, Irtm (is^i, Ac)> Hhode Island, Imtu (1877, Ac), Itxas, 
IiaoM (1874), and Mlmcmem, Irani (1880, Ao ). To these liave to bo added 


At ) New Fork, Aaad. 0 / Med , i tans (1847, Ac ) and HuU (18b0, Ao ) ; Mid 
Sot , 7 turn (Ibl.>, At), Miduo Chirurg hoc , Iiane (1878, Ac ), Amer Surg 
Assm , iitfiM (7882, Ac), Medico Legal Six huutanan (18“^, Ac), Ami 
Ofhthalmclog hoc.JeuM (181^, Ac ) Philadelphia, ^Inifrr Mtv2 Aeeoc , Irana 
(1848, Ac ), Mid Sot , harm (18>0, Ac ), Oheht JSoc , Jransi (I 81 O, Ac ), Amor 
iharm Aseoe,lr 0 L , Paikolog hoc. Rithmond, Mtd S> , I ram (IStl, Ac) 
Fkancu . Beeaii^ m, StH duMcd (184 0 Bull (184'», At ) Bordeaux, hoc de 
M*d (1708),Joutn,0^^0,A( ), Sot do.Jhtrm (18 }4) Mull (1880, Ac.) ; Sor de 
Mid etdc Chirutg, Hicn, Sot dc Mid (l^uo, known bv its pit sent name since 
1870,<dnn^ MM (1876, Ac) Ciiumbciy, Soc Med (1848) < omidte Bend (1848, 
Ac)aud21td/ (1850, Ac) Ortiioblc, 5>or de Med tide 2 haim llavie, Aol de 
J harm (l8'i8).Mcm Lille, Sot itatr dc Mid (l8\i),JiuU (JK4r, At ) L}oh 8 , 
Sot hat de Mid (ITSI), le Jyra Med (186* At ) Marst lilts, Oo di Mid. 
(IbOO), ( ompk«Jie>id (IK26 '* 1 ) and 7i 2/«r< 2/M (lso» At ) so Mid (hifurg 
(187..) PuiiK,jSft. dcMitl /hu/ir;ftr(lhOb), /Ju// , jiltud hat dc Mid (1820), Soc. 
deChirurtf (1S48 rtoiganistd ]8'}>) Mim (1847, Ac )aiid /iull (1848, Ac), Soc. 
Anctt.BulLilHtbfAc), S>r Chniqio Lull (1877, At ), Sor Med dee HipiUxur, 
(1S40, Ac ) iboc Mtd hgale, hoc dc Pharm , Jouin (1815, Ac), Vr de 
Jherapeutiitue; Sen J ran de liyg me; See trvir dc M d 1 itinnacrc lloiun, 
Sot de 2ft* f (IbJl), Union Mfl (18(1, At ), Sac I tint ths 1 harmaciene (180^ 
Mull, luiiioust, Soc de Mid (1804), I uU and heme (lsi7, Ac) lours, hoc 
Mil (isOl) Gfrucmv and Ausiuia lliTNOAnv Dmt ch 7 Aintetneinehund 
(IK^i), Itrhandl , Cnitraller d Mahimrste (18 9) MtUhiil , Jj I efer inii rath 
(1874); I) Apotheler-l cr (1820), Ar hie (1S22 Ac ) Btrljn, Per f lledkunde 
(18J2), Macyttva (I 8 IS, Ac), (ne f. tnfurtshulje a dvnaholoqLe (1876), Ztui r. 
<1877, Ac), Gee f /fri/lWe(ls5S); Bert Med t es (IKbO), Vnkandl (186% Ac ); 
Phyexolog.(hs,(l^),Veihandl (ls77,Ac), P Ur / Mid htat sUI (18fS). Ver 
Homoop AtfHe (1871), Ptechr <J8S2, Ac), P ( i<t / 1 hirvrqu (1872), VtrkandU 
Bonn, VcrlKmiaei Atietl. I m me (1S(>6) Brthlnii, Vn f J hynolog Heilkunde 


JS47, Ac) Munich, ^irz/Z Per (I8.*2),ift4 /i/uff (IKM, Ac ) HtIUsb^r^^o de 
Mid. (1842), Ml nu (Ib'^O, Ac ), hm. UUnn (1864) btuftgait, Wu7 ttemb At fttl. 
Ver. (1831). ( on BlctU. (182^ Ac ), JJahnemanum (ISi S), MUthetl (1878 Ac ); 


Ver. (1831% ( on Mlatt, <182^ Ac ), JJahnenianuM (ISi S), Mittheil (1878 Ac ); 
Apothiker Ver (1822% P/tarw JVochenhlatt (i8bl, Ac ) \itnna, h. A Crce dcr 


Bonn, VtrlKtntidei AnstU J mMte(lS(>6) Brthlnii, Pn f J hynolog Heilkunde 
(lS4S),//s /tr.(Jl8jO, kc), Ictlaudd Schlex An t Ptf (l^7s) robigm , 7i2r/ft 
Mid iVt/ritry. rei. (1848), Orr/an (1862, At ) Darmtitadf, in HI KrcUver,(18ii). 
Dresden, 6t a/. Nfffni-te f/ei/-Atmd« (18 S), Juhrrslu? (1K4S, At ) 
ihynJ -Med boa (1808), Stteungeher (1S70, Ac) biiinkh it, vkirf/ I er (184*), 
Jahreehcr. 08S7, At ) Uambutg. AnHl In (1811) U mover, Vci Analqt. 
I hem iher (1878) HcldoU)eig,Ojj/i«iCf/ fict (1S67) Kunignbctg, 1 rr / 10 / s HnU 
J u ide (IH 1) jficlpsic, Mid Cuu (IS’p), ft# ft IvitskulU (is»i), MPtUed ; 
Hmjop Ceutiallir, (18-9) Mogtltbmg, P Chinii f n Ur (IM44), Atechr. 
(1S47, Ac) Munich, ^irz/Z Per (I8.*2),ift4 /i/tdf (IKM, Ac ) HtlUsb^r^^o de 
2/M. (1842), Ml nu (Ib'^O, Ac ), hm. UUnn (1864) btuftgait, lVu7 ttemb At 7itl, 
Ver. (1831), ( on Hiatt. <182^ Ac ), Hahnemanum (ISi s), MUthetl (1878 Ac ); 
Apothiker Ver (1822% Pltann JVochenhliitt (i8bl, Ac ) \itnna, h. A Crce dcr 
AerHe, Ztschr (18H, Ac). Weinmi, 2hd -Nufu/atit Ur (1K64) Wbrslniig, 
XAyeikaUMcd ( i 9 . (Ih4y)t Viihandl (1S>0, Ac) bwirziKLASD Gtneva, Sic. 
Mid, Zurich, Hoe, de Mid , ScAueie Ajtotheler let liAii Bologna, jSt c Mtd 
Lhtruig. Genoa, ilosad Mid.Lhiru7g MiUn, s> Jtul dlpna Motlcna, &oi. 
Med •Ckirurg. Naples, JimZ. if t utl Med (hinirtf liomr, A Jstit hmeoPato^ 
logu'o, luim, .dct^ heal. Med (htrurg BiinirM Ant wci p, ^ot de Med. 
(tb39), Antta^e iiiusscls, Acad Koy de Mid (1841) Mull (IMJ, Ac ) and Mem , 
hiH Roy, de ihaim 086^ Jtill ; hoc, Anat PedhaX / (lb*' 7% innetUe, Sw, 
Beige deBcd Homaop. Ghc lit, Sou dc 2/ AI (18B), An na/rv Luge, boc Mid. 
(hirurg Moculnii* Atnsttrdam, GcncotscJuip tn Let end ring dei Oente* no 
Hnl Kunde, Vcrhcindcl (1841, At ), hrdcrl Memtechajjui ter Betord clerJhar- 
Kutcu Bat ivia (JavaX Crtners/ and i|7flrrf( ft tpi ft 7 Dimmakk (upeuhageu,A 
MedhclsLab;VctennaerSelslab, Nurwai Olii ist iiinia, 2/(’d St^/dteb Bweden 
S tockholm, ta7mcujrut%8ka Inet Hpain and PoRncAL Lihbm, hoc tU Su 
Med , hoc, Phanu Ivntana. Russia Dtiipat. hhann Stc Moscow, Phqs 
Med hoc Riga, hoc, qf J*ractteal I ht/eicians bt Ptitihbuig, s>t of ProLticiu 
Ihysiciajs, Imp Pharm Soc Warsaw, 2/cd Ch rurq s Ginta Athens, 
Sk Med. Turkly: Ooiistantiuoplc , ;Soc Imp dcM d , Str dellairm Liniral 
and bouTU Amriika Bnonew Avres, A <*00 Mrd ( uocih I Hcntela Mtd 
CiUodAltd'Ua (Mexico), &UC Med Merida (Mr \ic( ) Soc Mtd Mexico, Acad ds 
Mfd ; tSoc 2fed Monte \idit>, s«r de Mi f bautiagu, stc Mid. Japav: loA/ta 
hot ^rAdc ofMcd. ho , hane (IbSi, At X 

XIV LNlilNriRlNO AND AXllim>rTTRK. 

rhe pimcipil Fnglihh socjt t> dt thng w ith un rbanicul *>cicnt c is the Inettttt* 
ft in o/Livxl himnters (cstabiiehtd m 1818, nui ipm itrd in 1828), which pub* 
Indies IncMiiUuiM (4to, 18% 42) and Minut e 0 / 1 10 led uqe (8vo, 1S87, kc ) 
Gt.oige BUphtitson woe tin iiist presuUnt of the In^JtitiUion of Me hantrul 
J lytftctrs, whii h was founded at Biiuiiiigliftin in 1S47 luuovrtj to London m 
1977 Bill ngihltrcd uinbr tlu C'umiianuh Act in lh”S It holda inigratmy 
ni(ttin,nH ami piiblislus /S itttt/i uys Ihc x, tefy of J ngin is (1854), witn 
I ftinviitioni (1861, At ). flu Inil and Meihai lud J iijtntirH Socuty (18o4), 
tilt Iron and surl In fltufr (I8i *), willi J mnecirtinns thi surnyoia Institution 
(JSts incoipointtd in IKSl) wluth publisUts Ininsniiion and holds ptofts- 
hiouhI exaiJtiituf ions ; and thc^lrr nimtu.al Sanrtq qf Gnat Hr itain (18i 8) also 
imtt in Ijrimlm 'lluie ait iiistiiiiti m in tht provint s at Uiidifl (1857 
me njioriiUd in ISKl), Clustcifield (1871), Dublin (lb*’*', im oipui ilid lii is ^7) 
(ilahguw (18 >7, wifh PtatiMtciims), MihlUalKn >u;h (1864), and Newcastle on- 
1ync(1862, in((»rprtattd in 187i, with rransniwns) 

The loading arebiU etui al society ift tlu lo/al Institute cfBrltleh ArchltnU, 
founded ill 1824, incorporated lu 18 )7, and gt anted a lu w ch ntti in IKK" lb 
appoints examining ptofcHsioiial bnanU and publishes 2run m/toftfObid, 1879, 
At ) iin! 2 roTftdi ftf/s (1 879 Ac ) Hu ro ai e also tlie ass u latiorui of Blnnliigh iiii 
(1M7I), I dinbnrgh (IRSO), Pscttl (1941), Glasgtiw (1808% Lcids (1H76), IjCICi stri 
slnie (is'iik LiMiiKiol (1848), Maiulu stir (1876), Niwcasilt on line, aud ilm 
a K ictU 8 ot Mam heater (186D and Oxford (J 8 )7X Tiie Archftut ind Aeaoclafu n> 
of London piiblishcH a hkefch Loik (18"'0, Ac) Tlu Anh t itnnd PuhUdihiq 
SoriFfy (1S4S) has published FMav«(1848 62) and suice 1852 bus Ikca bunging 
out i Ihelu nary q/Aich itrrtvre There is also a Sijoit/j/ qfAnhItei 

DNirvn SrAras Laslon, Pa , Inst qf Mining hngineert Ntw York, Amer 
soe of Civ hng , Trans , Amer Inst of Min, I nq , Amer JneL of ArehUeeti 
pRANcs. Lytnis, Soc Aocid dArrh (1830), Anno/rs (1807, AcX Paris, iS6e cite 




O'C i® T'l JB'S 


rtiiJ!SS38' ffiL*^LEf 

Jii^§n,*ii,Ar6hfm(mi^r«r*, PrM> muov«i, Atok ■ hum >■« » 

Lcobeu, IT* Ic.£v^il7 act 

lliuiic)i« Suijft, 4tvA.- «. i»Mtt K«r., Aimhir, I’Ai^tte. 4roA • «iu2 Ingtn f r r 
VieniUiy Ofttem Jngen, «. 4r(4 P^er., /tscAr , 6 m. ^ J^UcE A'l/nji/e hwiT7#R 
tuWD. LtttuianTi^y tSoc. K(iii(/otM dM /n^n. «ec7f|} 2uiich, >er Sth^iZ 

Ingen, %i» Artfi, Xiait Tunn» iS>CN' u^ 9 U 70) litUAiUM. 

Hrxmeiln, Ae»oe, dee IngKn LatiMy 4 «kx <7r«Xit(rfra <1840f4nRuai.r«0851,&( ) 
ClotLA Kii Amstf I daui, Urnttuhamif tut itevordenng der hovwhm i2, houv. A m »< 
dtge littdiOgen (1^), kc ) the Xnn Ind van lnq*n^ Verdag (IS^S, 

Ice.), VerhawUl (1S48, ^c) aud liiimJw (1870, A< ) hPAiv and Portugal 
jjiaboD, A^hui (to<f Enqenhfirw Lin, i*ort , ^oc. <I(m Architectoe t Arciuologoe, 
Madiid^ liMc iKiiUraldv iniuiUttus, 

XV Xavai am> Mil UARV ht ii sc*. 

TUo JloyaZ hiiitpd ^ni f InetitHlhn, llitt known iS the Uawd and Mil tn / 
lAbrary and Musium (1831), tw)k the nain« of th« Vaitui Scritca Imtituftnn in 
1830, and wa<i imoipomtHU in XbOO » H ka*! a proO Shional ninsouiu aud pubU Ik i 
a journal <1807, Ac ) iho homo of the hoci< ty h in London, an la also that < c 
the Tnditutuin^JHaittl A rc/iiteete (1800), Rliic h pubiiKlK a JiarhMuiwni(4-to, 0 
Ac ) Hu JUnyal Attillery loutituticni (18 is), which mweMiuvUs I ioa*thngt 
0858, &c), IS at ’Wo»)lwlrU, and the Loyal I unweta Insiitit (iS7»)i >ivhuli 
Issues Loyal Jung%iusri9 Ttofiaaioml I^ajdi at (Miithim. Canada: Xoiuuto, 
Military tn t India tiiiuU, Umfed soaOr JnsUtuiiaii 

Unitad SiAfu* Aew York, Mthtarg ^riice Jn^t ^ Tjurnaf 0®^*** A,r). 
Francw. Pans, Jvfunion do* now Urch Md Utuc, Hull (lb7l, &c ) 

OiciiMANV iiid Aiwa iijA- III NoAUY MmuUi, JlfWilai Let, (IS(S), JakthM^ 
(1871, Arc), Aunna K 1 MiUlAjiwfi, hiat ^ ArUiUn (IbTi, Ao) Hoi r and 
U trecht, yi.ru n tot I (/sprcidiiifif van Lunnn aanquindo sLanat, Vinhiliaui l 
J aaitierdaq (l()72 ) um! Hiihn Vorwav • Chrislftnia, Mihtrre ^ni/Uncl, 

Norii ! MilU I d* krtfHU>\L, kt > IhNMAiK. Krlg^vuUns} ab-- 

iltgruUMbf \hht, i idSbA/ ^/(IbTX, y. c). 

AVI AgRIC UI TURK AND TRADAS. 

Ihu Riiful Jff} uidtaraJ. iujtuiyqf 1 npZaud Ik ,, an as the fnolishAgruvItutal 
SmiUi) ill 18 3S and wis inooi i oniti d lu 1S4U it holds annually one nii^atoi y 
2UU i ing in some puH ot hUMand oi Wa1< s and tRo iikk tuiifs in XiOndon, whi u 
ail its htad quutirh, it publishes a Jountal (1840, Ac) llu luulirii; pio 
vine 111 a,;iicultui<ii WKutics and assiioialioiiH ai« AlMidtin, Lay Nirihrrn 
Ayr S(iC (ibU) Aibioath, 4 a /us 4wio Puibuiy (IbXi) liasiiiKstolo , 
hoy < nant 19 Agr /soi (lb li) Jliih, Tiath and IV t \t of 1 nql Snr andi^uthtrn 
(ountm itkoc (ioumad in 1777, ciilar,Iid m is'tX, and itorguni/ed in 180*0, 
if7k7«Gtu^Ptf7a/u(i780 JSlOjcud /ou;ua7(18 At ) Bt Hast, ( /u^miro 4 t/r Sot 
qf Ulhttr (ibi'S), 1 1 ir , N L Ayr A-sj f J tlaud Bill tnlu id, U nul and 
JhrltiLkead Aar Soc (ls4-) But knxk (ih),) OutluU* (Ibbu) Chtliusf rd, 
JauxAgr Sot (PjS) UKitKy(lbo) Done isle i (IS7-) Dublin, iio/ 4f/i 
♦S,K o/ i,f/tnid (IMl) MinburKh, //<t/7<lfiju( find 4(7* ''oc t/ Soliawd (I|S4, 
Incorpt ruttd in 17S7), J mm, (L'*U‘^k At ) Halifax (J8J0, tiiUir,*cd in ih S) 
Ipsaifli, ^ufoU Agi 4 •* (ISH) CH1< N li haiJcdaU Air St l*uslty, 
lUntnXk jine Ajr JtuK (1802) Maiwi k WoictsUi ((b.i8) Aikka, ta^H 
Town, 4/r Sot Aisiracia bvdntj, 4f/r s»c off/ s TIa/ts Bkiiisij 
O ujANA Oeoigetowii Koi/ iji and ( muukuI'^h Oanada Monituil, s c 
d Aij), India Cab utta, 4 ir and H iri < Soc , Journ (ISiJ, Ac ) 

(iNJii<o bTAiNS IllMinj, Sf ftfi Sw t Ini CnUua(or,\utlJ mnad Aflanfa, 
tValf4f// sof Boston, In t <y Jtclinologu Hoboken, iS/ wit* In t oj f«hn I 
Madison, b/oXf 4 7r Soc, J mm (it 52, Ac) hociumiito, bfi id itfr a d 
Horhi San Kiaudsct*, Igr atd llori bjt ^Iroy, llcnx'ielacr 2‘olykihnio in*t 
Wtnccster, 1 iff Inst of Industry 

I rani L AlguiH, I d i ft (1840), Jvfr Amicus, Sne hulmfrirUi, {IBhl), 
hull Angus, ''oc Tnduafr rt Ayr (18,0) lull Bortlcaiix, Sot d Aqr, Bon 
lognr. Sot d Agi Tatn, -IuWK hornand j mr lAyr, Undudru^ Ac (lb2i), 
4aRuat7t (Ib Ac), ''Of d iyi ft dt ( outwit ac (JTi 2), Alvin (]bo2 5b) and 
BuU (1858, *V< ) Ch&lunrthiii Maiiu, '^h dAgr,hi (I79b) Mi in (1807, At ) 
lilbtuf, Ao( Iwlaatr Lull Uit nobb .Soc d Ayr etdlloitii (182 ), Sud 

Eat (Ihitf &f ) I e Mans, Sit du VatmlAyi (lb57), ibdk 1 vais Sot d •, 
*Sf Induitr Annales Muiitpollur, Sot dAm 070 0 lull (180s, At ) 

haiity, Soc Untr d I fr IViris iSor hat d b/r.cici law < (J<oX » itctuistmc fid 
in 18tS with a \iiaa of lUAtiiictiiig HoMriiint iit on agiif ultuml mittiis), Mt n 
taxiX Lull Blieiiub, Sot Induatr (ISS*), 7XwH (is s, At ) Xiomn S(< Itdutt 
(1872), Hull , Sor da (umim7(t it de I In I '« iiid Ji in-tl An,tly, ^o d i tr 
{iHVi}, lull (1818 At) Ht Qmntm, S( i m/u / t. (Dt s), i <t// Xonloubt, 
iStic dAyr (fERMANS and Austria Hc\f a«\ flio migrator (onyroba Ikut 
acker V\lk<Moi,fthe Aist intt Ht Col ha in is Agiain, kioul rh ^lai land 
wirtht (,€9 , J latter Augsburg l/indwutks Vir , iMiidu, lihdtor B tl n, 
kerLLmyt JnrlnuikauflfuU u Intastr ; hr / hf id lU* (fiurrliejUl >n 
Hamit la ndv nth mh tentndhr Bitmin, ixi/tdif /rf/ti la bitsliu lanl 
wirthb Initial itr, StAfeu (mtnil Ofuierbt Vir Caaai], la lufuit/hn initial 
I tr . Ahtthcd Ciaiow, iknban Ln , AnnaUn Duil/lt, hUnvirths ft 
(ibOO) DarnihiatU, landairths In ^ /tuhr Di si ii K ini mm < 

K iSoc/tu I olvtuhiiu iim J Uilh, Gtunhr hr Ciat/ J\ / 'skin u\ i 
hindu rthi (its l»ieifswabl, Bail lit/ d Halit, /awd to f/t ( t 

iral I'tr U mavn f Ocuiei I m hr Imibbiiuk, A I Tanlinlln fis, Hot/ i 
scht , kamt Jndusliu a LcuciHhr Jtiw Janlv it/i Ii t K. iiRsb 
Oaprtw.'i lAindmudhH (tnhal lei Ixipsit , / /wdif »*// Ain I ir ^ J il fk I t 
(res Lin/, A. / Landuntks If JiUlKck, Liwdu Uis h.r j V tthcil Midd 
hnuBcn, sot Indnstr ^ J utl Muiiit b JAtnamiths hichhr , i lyt ihn I 
hiuicmbeiki 7 o/v^*cA)i In I'lstb, 1 Wf7(r Ahrhau lift ,Mitthi I , Jndn 1i U 
Gea ViA^i f Lokiais } ir Gfiv il 1 Vtr , fudastiif Gt ,Miith(u und Ini h 
Rallsbtiii, lAindwuths Ki(ia~hr ^ J lunijn ud Sfuttpait, Xi H urtt h 
Centred ^ti III f IVoOiiulilatf Tritatt, ihrtuni ? TtlbniRt ii, /ondu h 
Vknna, A k luuA I miu i ths (rib , /tsihr Wushulni, ( luirh hr Svin 
nrriand Btiii, Of/o; unt < <s Lnmnnt Sj dAyr df la 'sn’we Inman l 
Kurbh JVi / laiidnnths i 1 arU Uan Itai^ Bol Airana 4 n h 

Oagluii, Sor Ayi ti Ii nu lloitiiti Sf J iwiu id J/i , /in/ it 
Milan, ,So( Ayi, df Jomhaidiat ,s f ^ a difh Ayr < H Ital , *s dine i ni 
di Artie Mi tiAn.DiHoibi Itiugia, btn 1 mom &l lyi , A Ut iunn 1 it 
Jteale dt Agrifolt t ivvu iyr Jt d ^ J ^/ntaswni Vtit in, lA'oddlji If 
Beloit M ( tub dAyfi alt (lb jI), hull Olitnt, soi 1 j/ d iqr ttd J i 
fjlefft, Sot d l77r,doitrn (IbO, At) VtiviciB, bot Jvdmii til mmnt (ist n, 
Hull, Holiand JimnUii\iin\t Auidnjfl nndiq Genootsikap; hiiininny t 
VolkAiliji Di-NMAitK ( f*i i tUiOKon A ftnuihiimhokliiiHya lb t I) t Sfat t 
*JyJbelv»rk Norway Chnhtinrn4 /f /</«*; n<»/t 7 ore « im (7 Hwjtwn h l/i > 
bruke AlduUniu n Spain ami l*t>u n t a i Bai ct Ion i, sor 2 out wi . Am 

lMhm\,JMt Heal tie Agi ic , St 1 lonwk ra de Jndmtt Madrid, Sor Juu i 
Matrih nse, A nalri Oiioito, Aiod I olyk chn, Ri ssia • Dm pat, A. I ulandis / r 
fhkontmb, Gt , Jiih rhuih Ka^an, Imp 1 1 onom Sol , Monthly At rK*rt9 Most , 
Imp Sot n/Agruidturalists Oih^ai, Imp. Agroiwm Sue i/ \ Ititsmiu Riga, 
Teehmuxil Soc St Petersburg, Imp I fonom, Aoc,, I ran*. ; I tchniad. Sol. Hot 
mania. Bufhaitst Sul AoumainedAgr 


xyXL X^nBQaATvui, Hxtfomr, ami Amhmmjooit* 

lU ron^ XfU^iit^ den^ntai^ first uiHat Pkrfa In 1378 : it linua 

ikts ^ Conyns dta Amiruanistea its first meeting in 



may also be montiont d ' ' '' ^.mglas., 

Ihaobhstaiid most import ant onitv m rnglmd tbilmgwith history and 
aiciiRology IS the S> letq ifAiU ,uii j j y vvhicli uilhubiasts tiw oto 
an HRSocmliun bmndul by Aulibisli pi ul n m J r*. Jht mt tli witu not 
TublKly uttmmtuttd until TO, tbl ,, s , 1 1,., iv^^as mu . Vif dVi 7“?, 
it pubb lK8X<fc/« MonnnunUiOui , At ) h In / / r(4l , l 70 At S ami 
2/t4.df^(Svt> J84),At) IbeV Ml l.ti I , 
tbo At hwUoqi ul Juinial (181«, At ), tit I ,1 j,,/ , 

(isli). with J unial (IS Hi, A ), tb. San > jh S </y ih i m« tht» 

Alufuonfutti C/uort«Jt(lss 2,1) an 1 11 k A idU f I So f/hs« ) vnlh 
2/ttuticfmiw, iMbmg tf> i iil u, is wtll is Hit ftlloMin,. hi Inu il and anti 
qiu lan BJCitllis, all ot whrtU is m pnbli atnni 1 nil (IrflH), nmden 
(ynimroionii (17 171, n viv 1ml 0 / I ft n t (17 !)• hH 1 le 

ns77),2/arA tia(18i 1 % JfoU iJUnii n /(Ibs ) lu 7 mini MuldLisex Ardta t 
(1851) Ml datlibta ilSb i)t AJiildh tl i nhJ )(ig(lss4) I ah ginihuaLPum 
Aoll (Ibhl), Aihclai* 1 lub (J8 l), Sral (IhsJ), 's c L 11 Ai 1 t f (1870), ,S c for 
1 lot, Anc huildinas (l^*?"), X 0/ » ittq liual (18b0) Ilu So nty t f Anti juaries d 
SLUtkuid (17)0), at i/tmburgb, nnd the Jrttik AuJmokyy and nllu Society, at 
Dublin, Alt t hi Itiding assotiilions oiitsidt Itmdou Anongolbnsaiti— 
AlNitbcti,Nf )U ^lab/ wr/ ( /u5(Lbbi ), Xf d/ot/vAi/t Archaul and Anhitiit Soc. 
(ih44), Brlsltil, Ansrof awd (,/omr9ffr 4/ h Soc (lb7i), 1 awl min Anh Aaeoc 
(Ibli), l ofl5#i 7f/f hitiq Sti (IblO), Dubliu, X ov Ui t and inh "n , Dm ham, 
Suttu-t Sti (lb 1). X MxAith St< (D A, I\clii Jiim mi At h So (1841); 
Globyom Arch Sit (18 j(i), At 4rt// Sw (J'-»7), Jau, andlhibhut Autiy Soc, 
(issi), MttiuIustci.dwfAawiAot (IS 12), SfViastl onJym Sn of Anh j (lbl3); 
Norwich N njolkaml \oiu)iihAr(h S, (l8U),Oxf«d Auhttut aulHist Soc. 
(1820) and Xfmf Sk (Ibbi), X^writ / sot , SR%‘<cr 4nli btu (lN4ii), lillihhliuoU 
J city* Ijxnd Club (IMi), Aud )f rl dure Anh aidhynii Asbm (lb(> ) 

Canada Montual, stw JJit,Ahiu (1S9, Aa), S-unnam and Ant ly Soc, 
If urn (1872, At > ()ul1hi,Xi/ and II ul S> , J h ni, (18 7, Ai ) loionto, 
1ft aid Hut Six (hiivA Xiong Ktmg, A q Auutu Si Slmnglial, Roy 
AsiiUl St , hum (D b, At) inuia Btiulmy, lay Abuh '^h (7841), 
I um (isi4, At ) Cdb ul til, 4 s (r/ic It oj Iiuyal, fouin (18^2 At )andJ'*rou 
(IbC I, At ) Colombo, Xicy 4fcui/if '4tn,Joufn (1844, At ) bui^aptiie, iioy. 
4.*tf/f t I 

I Mill) ^lAiTH Ballniioit, X/Df So Bodon, Voss XXisf Soi , CiJlections 
(I70« At )uud J I H (ISh), At ), Acui J nql Jlist ( tit .Sot (Jbli), X lor , 4in<f. 
IhuuUil Soi (1S4>), Xonrit (IbP) Ac) Biimiwick, X/td ibt Clmago, 

S t ( outtird, XXiuf Soc,( lU (D.,1 At ) Ii utfoia, 4)Mer Ihfohq Sol ,HUd 
Sk ,i H (f8i>0, Ac ). Madison, flist Sx . , toll (IS 5, At ) Mmutapc>lih,/ftg& 
SitfLiiU (1800, Ac ) Montpcbti, i/u/ So 0 / k enuoni, toll (IblO, At ) New 
loik, Il bt Sol , tut (1811, Ac), hcajtaloy Soc , Jmtr Lihary 4b( (187bX 
hit foutn riiilatblphU, //lot Soc,Mim (1820, Ac ) , Namiswi uni Ann but. 
(180 ) Poitland, j1Xaiat.X/id Sor, loll (ls)J,Ar ) iTovitltnci Hut Sm , Cu/2. 
(1827, A ) ilic..moiui, ^it(7 Iltal aiulJ htl AtJt , i u52 (187^ At ) St Louib, 
jl/o>s<nf/t IfisL Sol Sa\ nth, lIiU Soc , toll (1840, Ac ) Toptl ii, I/ist Soc , 
Jntns (18H1 Ac) ‘WoTrrHtti,47af r 4nfiy Stu ,/tOL iudAnh Aw i (i8.0,Ac ) 

XiiAM I Xhc ( onqrcb ArchiAogufUL Ul la X rancr iii»t nu t in D*}4 Algiors, 
Sh Hit (1S.>( ),Iiiue (18 0, Ac ) Aniit ns, Sor dtb Anti 7 (185* ) Mt ni (18S8, 
At.)ttnlXw2/ Aiigoul me, St Anh it Hut (]s44), iw// Bt itbaux, ibou 
Atihtil (18'" ) ( icii, s ( ill Anti I de Sonnaidii (IbJi), Mi in (lh..5, Ac )antl 
Lull (IstfO At ), Stir / rau d Aul (is^l), tmiiftca Inal (ISiI, At ) tmi Lidl, 
Mils (]82«i, ) Loiititnntme, Soc Arih (is i2), Xo ueU D)J< n, (tmut de* 
.((/(//ds(l iO), Mini (lb^2 At ) 1 11110^,(1 Sw Hut cf At 1 (184 ) Bull, 
iTimSySo H st ,I lit ,tt Anh (isO"') Mini (18ui,Ai ) MoiitiilJi i,so AnJi . 
V 11 (18 '' At ) Nanc>,s d It h ik Jfnuiia (1S4H) M ni (IS 0 Ac) anti 
hum (iSdJ At) Nintts sit Anh (ISl), X*// (18 9, Ac ) Oil«aiif, Aoi. 

li h ft iit t (Jsn) Mtm (J8 1 At )nmlJaU iaim Sue Aat U h intiq dclr 

(bistd oil tilt Auid m i Idtujiu) M w (ISl , Ac)uiidXa// (lSi7 At ), Sw df 
III t (k I HI me {IS {), his pubb littl a) out 270 vols , Sor (5/7 I Aut dca 
ihaiU .9 (lSi4), I ilUith^pu St AsiutiqUL (1822), JtHrial Asiat (18 2, Ac ), 
At St I lun d il h it ik Suinisw Soc th I Hut duiiot hni , Soi de 
1 lyiiisf / , Sh j till II J olut ill nu PoditlB Vr d*s At II 1 (IbiA) 

M It Ilomn, Sff at I H f df A nu (ISOi) lull loiloum 1 h MSOik 

IX irt I urs s t J /t (isiO) Mm (JS42 A ) (.iiinam ki <l At stria 

ill NUAR itsai Jd d J> ( ibih u Alt hirni (18 2) Ap in 6 s J Sud» 

sf i All ill Altnilnii ,C sh u AlUrthims 1 1 (IS s), 1/ (I 41, A< ) 

Xii,,sbui„, // t f r (18 0,11 iigim^nl in It- 4) Jaltnbln (hi At ) liudtii, 
ill rthtt H If (18*1), SlJii fltt Bumltig Jl st hi (is i) hi (iS I, At ). 
Ibiliii, 1 1 f( 1 } tl Mail Jianhnl (J8 0) h /wH/ni(l'*n St ) hi / 

< h JUil H?(I81 ), St/ll //til Hi t 61 (18".) Mittl il , A I i I 7 1 (isllj 
hi I / t 11 \un i n 1 (ISI ) Jain Ir (184 A ) 11 1 It (IStO) 
nil (D4J), X» I 1 , io 1 (isll At ), / s / D JhtJ / 7 (I } hhrfsln 

(18 ), At) Biiiii, 1 I / ilt till (1 41) /(/ I tr Si J 1 (JS 1) Bran* 

d idwc H t I I (IM ) Jail shr (18 0 At ) Bifiunsl ij II I (1^ <)> 

// ' (IS s A. ) Bust a I f f ( h IH ^It (Db) // / (i; r,At ), 

/ /rift J) htfishul ('S(O) Cl s] hi f 11 1 / (IS 0 / f (1817, 

V( ) (tbint Xf / /// (1 1) 1 il tis a* ) Di )' }\^ ^ 

(1 1) Ir / i (Js A ) l»i titn, A / U I <*,, 

t ) ind MitUf / (IS , A ) Irirll il t t pint I 

/ tnh (Dl), hime 18 i nri I 1 pu lint * ^ ^ ’ iini),Alo}U 

( II (ls,u, Kc), 1 ft * Am /(IS ) MiW il (18 ^« ), 

Jl h'J ft 1 1 ( » h a hit 1 I /IS ) Hill Ih S h I J 

(D A ) 1) Mill! I visil) ' / Ds 1 i,A( )unl (// f t/ (18 1 Af > 

Han Ml Hi h (IS ) / / / hit J ( h 11 H 1 1 (is l, n* 

/ i,i hn / atnl Si if 41 ifJ (I* l i n 17 1 ill 1 i) I i i i r (l‘•2 , 

( Vm i 1/ ttTI (18 t\i) I I tl h f II / ' ^ 0 iS) I iurri 

\ \ r J d J) J hf tl (Is ) I ^ //t//(l (ft ) H t IhcJofU 

t ^(ish) Jiilul, Hai^i lit I r (10) Mniiif h, Jl t I 0*^ iX 

t hti (IS to. (t ). iltitlmnl (IMi) Nnitmbtti, 1 1 /mf hi llujiiiu 
(idfaVlt U) had M.fb it ml 4 tlu I t I ' 0 Imim, tr / 

f //A MdiIisIhI H sf hi (ISO) / f I If (n , &* ) nn hr f 

Miellff h If AKitluwsI (is ) 7i/i// « /< C , Au)»u I othti imblicitioni 
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m\{\xari, WurtirmlK AtUrth Vei Obi)) 

S itniia, A', fr. ikatt VfQiniot, 1). Shakrs})enre (jps (18»j 1), .Ai/n//wfA 

Ai ) Wioshaili 11, Tj/ /. jV/w.s jIfArrA. (iS21), (is to, 

y/l^^ I<» (IS.O), \i hti (IKU) \Nl) Bjiw I, lilt 11 Antif fi 

|{nii, S(A//v<; Ih-^l (n K»« ibiiijf, s w d Ifint mi, Sik tf Ihd tldAult 

|«un»i iiiix , Sill d llfd /iiiinh, S(»i djlhst , Ahtui (>!'• li\M (nin»i '* 
di s/i»M f I'lhiti Na])li *, It lifrii/ , A. Ai(ad. Lnntnnt'^t koim . Imtd Lorn 
ill \nh , sx It > n d s/ lilt lUtliut, JiihI di ton ti h , I nt nud Amn 
h(h 'n( , A l*ml h Inhifuloif /»s/ , \nli /tmf (|si * s >) uni lunn 

Itudlhfido di"'}/ lull Binjitvi. An1\v<‘t}», I itd d \nht >1 (is I 0, /»’«// 
(|S( , i\,( ) '‘W jnift ///iv* it As intin di h I lot m (IM'»), /«/#' 

II di I 111 t di J ilrfKiut I'tdd , '‘II 1 >1 \iini mi (isH) 

Jh no I di> Itihliniihdi * ([Sit'')) (Jluil^, vm Imi on hoin l/k ♦/ d h 

J itf I M«i»/i s 0 'ill WdUtm loud {\S I) I m , In I Anhui 

(JS ) I it (I'.J, Ar) i;(iu\ till, s, j Iff (|w ») t„ lu I l‘idd Mon 

filth 1/ ll >’ (I »•)), I MM «’» s(lS II A ) I, S 11 f 1^1 ill (iSln) I ut' 

(is 1 1^1 ) \(l\un, So III A 'I pH s, It II /(IHI) Jliil \M> 

Ato ! 1 II I linio hofn a. LusiMiilniiti ^ Ji I ii h I (isp ii u, ini/i I in JsoJl, 
liniiiii (Isli, ) ntruht, lint f.nnilshiii Imsmmk (N>i>< n 
1 to tl I It SfK/n/i, K Dm h sj/ / di A N odi I nl I ' I '> I I di ]{<vK|.i\ i 
{l( I ] iwi), 1 oi iilnfoi /tloif Nol \\A\ < 111 111 I Mil 1 \i / tl t I Hi linn, \oi / 

tHd 1 1 ifl I I oh. A littilii' II I ' in*ii llol '‘mihIo Hi! 

MN it Hi ( Ion I, yy. iniil ill loon I ll* I , M I In I / I ol dt Cii m Moi 

It Dill . It Anof I \p iyif /, I il ih It Ih I MIhmk ''fn 1 / In' 

. lit Kill 'toi ), / (M /fi / I / I'llojit Mil 1 ( iiIoiiIsm of J u oil 
Alt Imp yi/iss Sf,i o* III * III I In I I hmloi six Nj|\i 

Anhtv Inf Sill Olios i, >/is III I \ t I '' lo \ I *t I ll tti'y ; Hid o d 

inti I Ol SI 1*1 lull; In ll * liiMs ( n I ml inopli , so* /• 

4 di of hill nh III , 11 II nil Hull f i .i\i\N 1 < .soli ilii.i, Js/ii/i Ao. ij 
Jitp (M, hon (1 ivi ) 

\V in (il oi II in 

Till i mil lih nit 11 d J ih t ifi d inn ho //OpAl /Mf i 111 M tin t 

in iSi I III! / 1 / // fo I liOf n f/ s * I d I n I I toiliuli d ni 1 s (I, li nl n llu I 
to ll 111 111 tillov\in'\« 1 til ll in I t (1 S'-' till Ilf 1 1 s Ol (.1 ' In 
totiliihni f Inh iU I tl t I I ' iMil'^O I I III ll 1 1 « { w • ll ll III '' ! 

it iml)l In ‘ tnntt' Os *, At ) ml /i lit (iSo, \i ) lln llol I t 
So< o /i/ ( i sit ) ll I pt mil f| III tn 1 ll in , 0 \ 1 ■. ol i ii t \ \ iini 1 1 ivt 1 I li 
Him < di(|siS) wli I jiiililn ill ri ii 1 1 d I s ond f.’i i / (»' •* t .) 

•Hill I III I d {I >n 't ) III Ml i ih lini I // ol n I iii /(Jsi ,) puh'i Iiin ' 

i^nnt III m / (1 i' At > wnl ’A n nn < I in L »n Ion lln A / t 
qnnln / iiiln{i ''!) Ii 1 1 it • tinlo it i liiilnii li uni i >10% tin 

(liiniiOi It ll )h 1 1 I u M HU In sP 1 li i tl o i fo m inhi tl So o I / \t hum 

MiMtuinn ' 1 so s^dunj, t, m ltd < m.v (^nibn, t* Jf S) 

]ni»m Bomlin to *0 So / on (iss A< ) 

Um I J I) si M I 1 Ntu\i»iK linn fo in (t? n/ sAiP M s 1 Im/'(IS»» \i ) 

Jon in (IS », ) ml /‘ill (Isi’ V.i ) , lot fiio liplonhn So (Ku ) 

f iv\N I llol It in\, 1 di lit m < mmii id (Ism) Dull I muis, s» I 

<1 III (is, ) / / Mm t lilt ■. I ill <1 III (Kitt), loill I'lHH, siH ill loot 

(K I ItOl^'Ulli I m is^,) / M// (ISJJ A.I ) (iM M \N\ iHltl \l MM \ Hr M VI \ 

D to mil III j/r/(l'Sl), Inliondl , /) 1//VM In (lSt/>), // In 1 / Inliih (I't » 
So ) It Mill *0 f lidinndt (Is'S) // hi (ISjs, A. ) an 1 It/A ll (Is 
Ac ), tl nil Ol htnni I piuf Ifni is (|s7 ). ( ni 1 1 iff , it 1 1 
is,s) \{ ft' n llitintM, f t moph (As (IS77), toon 1 1 dl (aiKinli 

mil II tl / <1 ilssO), It hnntfl (jusst I In f ! ill (1 '■ ) Dinnslnlt, 

III I lull (Klti \ ill AAr/I^Js i4, At ) Du stii ii,l / / / lull (Isp ,),,/oA it In 
KianMoil I 1 1 ti tn n St did (IS *(5), .ArA/t hn flaili In / I nil (is, ) 

H ll iliiii ( !>// to (IS, l) liOnidicr, llauoMM, (Am;/ ht (is Join I 

IiMii toll to (iss(i> Milthnl lit i])sic, Vir f J nil (i-sol) Jain ' 

Lnlii i k, (o I to (lss0) MniiK ll, (ft it/r foi (Isti'l), /uAusAt / JNstli lln 1 

iom/i, Sii (!«, ) \iiniii, l\ /, to tip Ilf's, Millh (lSj7, A( ), In d 

ih MU Miiinu tom hit swii/miam» lioiu, hid in itp , hitn Him 

t'liih (It lit \ i s» It, up , M n (isnO, At ) iliHii li, / t//A m / / 1 liviv 

Hoiins '‘I ( Ip till lull (|stis A ) I iinn, itnJo (n m lid (D S) 

Hilt. 11 M \ilu Ip ; / lA (, on (1S7()), Itnll Hiiisst K -st, 1,1 h o 

iooip llttiiAM \inst 111 Mil llif iiid iildnndiii (Am •( li I An//(ls7l 

A-f ) loidl I III I t II ) hi, |)|’>MV1K (’opt nil ip U,toO(p -sildoh iSl MN 

mil roi.it i.\i ll ll II li I I, JI ,J tl (is,t» At* ) iMnlul, S, (o nfi , h I 
{|S7(, Ai ) lit i\ hluild toil >}i , I idl (IS71, At ) st JMn Imi,/ 
///ip A ts (,i »// n) Hull (I sin, ) ui i Itnll (Istii A( ) l]ttis,(o up st 
Ml III (l•'»^ At ) r I' I I (’lilt) So hli dino I d (, ti , / iV (is^ti A ) 

•I MAN lokio, ( m > i I Nil VI Hi I Sol III \mi I M V Hin iio t\\H'^,Jnt 

<ooa Ini nt Ml \i ) S) d t, I J t / / ( f ( , / 0 / ( I SI * , Ac ) Uio Jan lu , 

Jto I t, p St 

Hu Mot I VI in Tin ( if d fPmd ! Vnil infinl'nfih I/m t /mi ( 1S41) ft»li > 

‘ r “ Vi I It mu N I ml mi i h>t ol ill Hi pnliln it nn ol >01 n t n at that t inn 
in tin MHHi um lln hi-.l)iii n ui in; 1 iini pit iM\ t nl 11 4 ft 1 ifiidnni 
(ISs > '■I ) I pnlN tiilio Si ( ill) 1 m n nil /As s n 11 ih la I , mill it dt 

ritioiniii (Islo) S\o, A I III tn out Innnont, iSi » ti pts S\«), i of 0 
Pt nod I oh in loll on J di ]i1 m / mnn Ksp svo, S If Studilti, tot 0/ 
•St /(//(/ A Si I // , li.lMsTt. ( imli (IJ s ) IS. I sv . vii\ n.jiiipltlt , r F' Hnliln, 
JUiiodionnh if di I i ji J 'n n Ih A/i, issp.^i ( of ol hon ,At in 
Jiiidthpi Lit, ISSI, Svo, ' I 1 1 1 I o t nil t on 1 f tn sii,iiii.,,i,,,fn Ind ISM Svo 

HiiliJi suit In , HI now will upi.^ nii 1 in tin inn Lool of tin Ss mil In on I 

ho nod Sum to offhiofLnt ond h tool Is 4, At hit aKo Ilniin ^Intiiod 

So /iZ/tN lint Pmdinif i Inh, of flu I A , M Mi , T M nil* // / s, p, 

tirniidi Hi I |siil (i7 ilpK , II i* liolm Ifp 1 1 fold opophn Mo, nod Dr I 

Svo, f no! (did of Hook Is. is* ^ ,k iml “ ,s, u 1 n M 

(Mnlts ' 111 j\i/(M//, \ , vin loiriiiitt SI I HoIh 11, /o(/ /As So, son th h 

hon I, pi i,lS,S, r Hti'iiIJii 1, / //I ' dill, It 1 1 di P, run, ,, is, ^\n 

Lihhoiii ill's hontin Jltd it inh pi I ,01 A s ,/, /„ f,„„(i. Is*- 

At* , 410 (111 plot* ) rm (luniaiiv ainl Vn-lti i Ilnii, iiv stt 11 A stoln’ ill j 
Diit* h / .///Ms/i/n/i/A///A, lts7 ., At* , s\ ), j MuH, , />„ \ nfiiin n t, 

Ih id 1 Idon h nn htni A////// , 1SS », 41 o(im pm r > ^ ,1 \\ ,n, klm , /> , / nod Pn 

III tl J n oh , IS( ), Svo , anti 1’ \ 1 \\ ill li 1 lo (n 1 m m Insl n n it sot n I « 

(Isj ) fj Miilli r/7..tfi//M/s’, lit Mm, IS'S,, At (m ]uo ) tit s<*i iln s piihli/ • 
lioin ot sofulns ini tlm^ to 11 itni ll ‘niniut s, i d , * I i s c *on(;i ( s Si>n nti 
lii|Uis,”l(\ I’oiml ill M.iisv . Ill ( (iM/pyt* /A / i/m till t If e I dd ' js7'» l ot 
Hi l,;HHn, sn lidioil u lo hihl d, lo luhptpn ls;», l,, n d\ si 1 (•’ Mthiio, / n 

Nohiih, J noil III in ltoho,iS 7 [t,S\i} Itoi Hnssia, I'oii'-nlt (' Woldtinu („ », 

1/ //tss iohint M nnd SihulAnditIhn, St Titi* Pin, |S( svo, mi t Kiwill, 
Jht lonin in * \ ilinfo t In 1 if, ‘stlhihofli n, Hipi, JS, * , i (If jj j ) 

SO(MCTY ThLANDS. S»‘e Tviini Aip iuim i vu). 

S0( UNI’S, tlie Latinized f 01 m of tlie Jtciliaii Socciiii, 
Soziiii, or Sozziiii. 

I. Lklio FjiancEkSco Makia SoxiNi (ir)25-]5()2 X IIkhi- 
lo;L!:ical iiirpiiiTT, was born at Sioua on 21)th January 1^25. 
His fciiiuly tltvsceiideJ froiu Sozzo, a Ijankcjr at Perceiia, 


-s o c 

I 

I whose second son, Mino Sozzi, soctiod as a notary at Siena 
in ] J0*1. Mino Sozzi’s grandson, Sozzino (d. 1403), was 
the ancetilor of a line of jiatrician jurists, of whom Mariano 
Sozziiii, h(*nior (1397-1 4G7), w^as tlie first and thi* most 
famous. Lelio was the sixth son of Mariano Sozziiii, junior 
(1 IS^-iriod), by his wife (''amilla Sahetti. Tlie family 
luiim* is vaiirMisly sj celled (usually ‘"Socciui” by modern 
writers); L< lio invariably uses the form “ Sozini,” Latin- 
i/inL* it “Soziiuis’’ ; liis nephew Fausto (see below) W'rites 
“ Sti/zini and “ Soeinus.” Sozini was ediieated a-, a jurist 
umUr liis f.ither’s (‘ye at T>oloi;na. Aeeording to Me lan- 
t lit lit n, it waUiiN desire to Ji'adi the s-.y/z/vs wlijili led 
linn to Iliblic.il studies and hence to the rejection of ‘‘the 
I idolatry of IJoim.’^ Later on In* ac(]uiicd .some knowledge 
, of llclcrewand AiMbic (In* gave to I/ibliaiuler a mainiscript 
of the Koran) as wall as (Ireck, but he vsas nevr i a labori- 
ous studint. Ills father suicjclied him with means, and on 
criming ol ag(‘ ho v*.v nt to Venice, tlic he .nh|ii.Mtt rs ot the 
(‘v.uigclical inovcmiMit inltalv. A Ir.idition tiist published 
by Sand in 1078, and am(clifu‘d by substrjuent writers, 
maki sSo/iJii llu h .idiiig spii it in certain alleged tlu'olo'Mr*al 
c«>iitt‘icnccs jit Vici n/a, about Ih 10, which are saul to have 
loiiv.id the nifiin ])osilions of the Ihiitaiian lunsy; Imt 
, liu v\h(»lt‘ .jcconnt, iru*luding tin* story ot the flight ref ho/ini, 
i must bi H ji «‘ti (1 as mv tliir d. At tliisjiciiod llu* stamlpDiiit 
1 of So/im v\a-» tli.it of evangelical Ihotcst.inlisin ; his mental 
It m]u r]>r(s( utsa smgul.ir union of cnlhusListic ])ii ty with 
a lo\r’ fo) th(^ inubthtus of llu ologu til s]u ciilation. It was 
.it CMiiavi'inui in ir>17 that he ctime under llu* inlluence 
ol a gentl(‘ in^stir*, (\imjllo of Sidl}, stiinaimd “ licnato,'* 
whose ttar‘hing Hntiti]iat(d at m.iny points tint ol the 
♦Mil} ()iiak(rs. J’lirsuiughisK'ligious tiMVi‘ls, So/ru visited 
8vv it/eilai‘d, hVaur*e, Kngland, and llollaud, iilMiu.ng lo 
iSvvit/dland at tlie closi* of JhJS. lb’ li.ul comnu ml.it ory 
h tti'is to tlu* SvMss (Imiclu's from Nicol.is Miur, (u\oy 
tiom Mjltiuberg to Ital^d but Ids iamily ninu* was a 
siifliciont ]Mssport, auel vvluuevi'r he went hd piiMinal 
cliaim won liKuids. We find liim in 1319 50 at (h'luva 
ami Basr‘l (with Sebastian Munstoi), but ihu tly at /an jch, 
vvheie hi* lodges v\ith PcHican. He spi'iids eleven months 
(July 15.50 to June ] 5»5I ) at Wittenberg, at fiist iiiuler 
Ml i.iiichl lion’s roof, thin with Johann Forster ioi the iin- 
pioviini'iit of liis Hebrew. From Wittenlicig So/ani re- 
Iniiiid to Ziirieli (end of 1551) aftr'r visiting I’j.igue, 

I Vienna, and CVaeow. Political events attracted him b.iek 
I to Italy in June 1552. Two visits to iSi(*na (wlu're fui- 
dniii of s]>(eeh was lor the luoimnt jcrcssilih', owing ti) 
I the .shaking off of the Sp/inisli }r>ke) brought Inm inti) 
fiiiilful eontait with liis }oung ne]>hrwv Faust o. Ho 
w.is at l\i<lna (not at (lemwa, as is often saul) at tlio 
date of tSi i vet ns's i‘\('eu1ii)n (27lli Odolcer 155.3). Tlienee 
he ma(h‘ his vNay to (.T.inuary 1 55 I), (lenova (Aicril), 

and Zurich (]Vra}), wlu’re h(‘ took up his abode. 

( Vilvin, as wxll as Melanclithon, received iSu/ini with open 
arms, Melanclithon (though a ]>hi.int* in one of his letteu-s 
has bemi .strangely inisiuliTpreted) ni'ver regarihsl him 
v\ith theologu'.d siispiiion. To (^ahin’s ket*!! glance 
N»/ini N over spi‘cnlative tendency and the geiiuiiiene.ss of 
hi*- leligiiiiiN nature were eijually apjiareiit. A passage 
often ijiioted from one of (5ilvin\s lelti'rs to Sozini (1st 
January 1.552) h.is Imcu construed as a laeaking off of 
amicable inti reonrsr' ; but, wdiile more than once uneasy 
appiihmisions aiose in (5dvin’s mind, there was no l)r(»acli 
i)l corresponelenee or of frituidship. Of all the Ueformer.s 
Pullinger w’as So/ini’s clo.sest intimate, liis wannest and 
wisest friend. Sozini’s theological difficulties turiusl uj)on 
the n’surrectioii of the body, jircdustinatiou, the grouml of 
salvation (these W'cro Hie iioints on whitdi he corrcs])onded 
with Oalvin), the doctrinal baisis of tlio original gi^spcd 
(queries a<ldre.ssed to Pullinger), the nature of repentance 
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(to Rudolph Gualther), the sacraments (to Johann Wolff). 
Not till the fate of Servetus had directed his mind to the 
question of the Trinity did he throw out any doubts upon 
this subject. At Geneva, in April 1554, he liad uttered 
incautious remarks ou the common doctrine, emphasized 
in a subsequent letter to Martinengo, the Italian j)aslor. 
l>iillingi*r, warned by several rorresjK)ndeuls (including 
Calvin), (jucstioned Sozini as to Ids faith, and received 
from him an exi)licitly orthodox oonft‘s.si(jn, afterwards 
reducotl to writing (15th July 1555), with a frank rcsurvji- 
tion of Hie right of further inquiry. A inonlli before 
this So/lni had heen sent with Martino ]\Inralto to Ilasi*! 
to secure' Ochiiio us jmstor of the Italian cliureh at Zurieh. 
There* can be little doubt that the minds of Sozini and 


Zanelii, has heen the chirr soiirrr of thr luisronroption which repre- 
as a horcaiarch. lu Franc. (Juinio’s Drfensio Catiu Aw. 
ac A, Trin., la an Rmmynumti cmancratio of uiotlvos for 

n»lhcrmg to the doctriiir ol the 'rrimtv, hy some ascrilnd to Lclio, 
by others, with soincuhat irioic ])roli;ihility, to Fausto. 

V J'7'* ll'i Antitnn. iv,r F. 

.w,w, Aol. 11 , isu, iMil IlifTi* air x.ilufihlc iimlenal-j in lH«en, Vitn L. 
IMi.aiiilospecmlly.Sv^^^^^^ tUuv ,! inwinnom L Soc , Ac., ISJt. Wnll.ico 

n o T’ ‘"tlindij Ihiijaiiun mcw, Hlvin-' on 

nock 1)14 IVii 41, n Hi UnlMcnccki . ftlnu Uoiict-M.inn^ hnh, S<,in r/ 
Lmihsh I nit < hri^t ^ USI, cliuii I lias bcui iiiinlc almvc n) nnt.iiiitKl 

KoUKv^i. * 

n. FAfWo l>\oho SozziM (ID.'P.) ICiOl), theoIogi<*al 
VM'iter, was born at Si. ua on .5tli Dcceinhcr tlie 

only son of Ale^nidro So//ini, “])iincej.ssul)tilitatiim'” hy 
Agne^e, ilaughter oi llor-hcse P. triuci. Wv \\as ’tlnis 
descemled on the one sale trom the long line <ii -n-i'iit 


Ochino (a thinker of the same older as (Vimillo, l)nt wdth | lawyers, t>f whom Mariano the elder is tnulitionnllv said 


finer diah'ctic skill) fieted ]»owerfulIy on eaeh oIIut in th 
radical discussion of theolngical ])robl('ms. Sozini lost his 
fatlicr ill 155(1, an cAent wdiich involve<l luin in ju'cnniai^ 
an\i(‘ties. To what jirojierty he w’as entitled docs not 
aj)t>car ; he got nothing nnd<‘r his father’s will. Fortitieil 
with the most iiilliiential introductions (including oin* from 
(Vilvin), h(i visited in 155<S the courts of N’lenna aiul 
(Vacow to obtain su])])ort for his a])]u*al to tlie rcigninir 


toha\c been the liist }u‘ri‘ti«* ol the fannl>, on th. other 
from Fandolfo Fetnieci, the 1 Voniwcll ot Sil na. tli^ tat her 
di<‘d ill I5tl at the early age ot Ihiitv one. I'aiislo le- 
cei\etl no r. gular et]ui*ation ; he wa.brinight up at home 
with Ins Fillide. The iiitlnerice *)f tlie able women 

of his family e(>miniini<*atod a strong moral impiess to In^ 
thought. His ;soutli was spimt in ih'stiltory reading at 
Seo]» ‘to, tlie country seat of his family. Ills eail> mb 1- 


duke of Flor(‘nee. Hi" object was to realize In', own estate i leelnal stimnlus caim tiom Id" inwh* F(‘h"n, an tsfmt /nri^ 
and seciin* that of his fanuly. It is a sutliciiaitly cnrioit" i tliongh jil\\av.s nominally a ( 'atlndic. and the foiimUM of 
circmnst.tnci' that Melanelithon’s h'ttiT introditcing So/int j the Ai't^adi'inia <lei Sizienti n5.">l\ ol winch i’an-b. wa.-^ a 
to .\ra\imilian U. invokes tlie historic ]iarallel of tin* | member. In 15.“) (I his grandfather'.s w dl made Imn inde 
empi ror (^)ndans ri'mlernig a hos])itable r(‘ce[dion to | ]»endeiil by leaving 1dm onefomlh of tin* tamilv estates 


Atlianasiiis. when be Ih'd from Iggypt to I'leves. AVeil 
re(‘ei\i*d out of Italy, Sozini fwlio does not a[)peiir to hn\t‘ 
got beyoml Venice) found In* could do notlnuir at linnie. 
The Jnqidsition ha<l its ('ve on Ins family: hi.s lu-other 
(^)^n‘lio was imprisoned at Konii* ; his lirolbers (M'o and 
('’amillo and his ne]»hevv Fausto were ‘‘repnt«iti l.,utt'ianr' 
nl Siena, and (‘amillo had takiui refuge in flight. In 
August 155!) So/nii retnnud to Znricli, and we hear littli 
more of liiin. 1 1 is })ri(‘f <*ar('er ended on 1 Itli May I5(*i*j, 
at 111 1 lodging in tin* house oi Hans AVvss, silk waver. 

'rile m‘ws of Ins <leath reailud Ins rn phew’ «it L>ons 
tlnoiigh i\ntonio Maria llesozzo, Fausto re pa in*d toZmicli 
ami got hi i uiiele’s pajiei s, comprising \ el > little coning t» d 
WTiting, bat a good many noti .s. Fjiusto has so otb n be( n 
regarde<l as a plagiarist from Lelio that it may be well 
here to stale I hat Iiis delit to Jji'lio, somewJiat ov^ei <*sf imafed 
by himself, was twofold, (1) H<* d<*ri\(*d fiom liim in <'on 
versation (155*J 5.1) the germ of hi.s theory of salvation : 
(!2) Lelio's par.ij)liras(* ( 1 5(>l ) of d/b\V John i, 1 as ‘Mhe 
bogiiniing of tlie g«>sper’ gave Fan.sto a hint nl lliblical 
(5\i‘gesis bv hel]) of vvhi<'li In* constrncteil a new ( 'In is{4»l»»gy 
Apart, from these sugge.st lon.s, Fausto owed m*tlniig to 
Lelio except a curiously far-fetclicd inter])! ctatioii of John 
viii. 5S, and tlie stimulating remembrance of Ids pure 
character and brilliant gifts. The two im'ii were ot totally 
dideront giaiins. Lelio, impulsive and impiisitiv e, was in 


N<*vt v('ar he was enrolled in the faiicns Acc.idemia dtgli 
I Intronali, the eeiitie 4»f the intelh'd rial life ot Sieii.i. His 
I ai*ad' nnc name was ll Fnistagliai(»' . he look as Ids badge 
“nn mare turb«ito da v(‘nti, ’ with tin* nn.tto ‘Mnib.iul sed 
evtollimt.' About this tnm* Pan/nolo{/>^ (7rr//s /.f/A/. 
///A r/y) . not nublished t ill I (>.‘>7 ) describes him as a \onng 
man ol line talent, ami Ix'spe.iks lor him a liyal caieci 
l>nt Fausto despised tlie law, and pnb ned the wriling of 
seiniet.s. lb* wa." su.spi‘ctt d of ijiitlkTani in m 155^5!), 
soon aft(*r he came ot agi* (15t)l) he wcnl to Lvoii", b< mg 
piobably ein; lo\i.d tinii* in iin*r(antile biisnie'*^ , In ic 
vi.sited Italy atl(‘r iii ^ nin Ic Lelio's death, wi* m .t liml 
biiii enioll»*d tor a short time m 15(»*J a^ a. nn iiiIm r ot the 
It.diaji I'lnindi at. (Jeiieva; In* letmned to Lvons m‘\t 
vear. The t'vangelical posit e.n was not ladnal (*nongli 
lor Jdni. His ( I 5ijg ) ol the pioenitoSl .lohn’s 

( h».>j>el shows that already la* attnlmbd loom* l.oid an 
othcial iii'leail of an ess.ntial dt it v , a lett.r ot 
nji'cts the natural inmioTtalil v of man (<i ])o itioimh velojied 
long after in his disputation with I'lnci). Towanis the 
einl of I5(),‘i]ie eontonn(<I ag.un to I In* Calhojn* ( 'hriK h, 
ami sp( nl the ne\t twelve v ' ais in Italy, f)ai t ly at <*oiirt. 
Fi/y[»kow ski, rigardles, ol I'ln (»n'»IoL'y, j.laci'.s limi in the 
.service ot Fram*t*sco, grand dnke ot 'rnscanv. Hi' niipi.b 
]i."ln*d h'lters .show^ that lu* was m the "eivne on!\ ol 
Isabell.i <]e’ Mt*dici, Franci‘s< o\ . i bi. This ]m )1 I nni ol hi < 
life is obscnie, jiml he alluw.uds icgarded il ;is A\a-ftd 


quest t)f tin* sjijritunl ground of ri*jigions truth ; the dm i , _ , 

mind of Fausto sought in evternal aiitlioiiiy a basis foi 'Till 1557 he cuntimied t«> give ^onle atb'iition to leLml 
tins ftliical leacliiii}^ of (’Lri.stiimit>. ^Iiuli.-v il • fouiul time to \Mitr ( i:> 7 t 0 In-. iM.iti-.' /V 

So/ini’s extant writings arc ^1) Ih Sacntnh nfis jth'^ertaitn^ f.nn [ Ani’funintt S / t/iftd'.t . In L>( 1 he w.is in loni.e, pu 


paits, l.’iljn, and (2) VV lit^uncctiom , ii foigiiicnt wen- liisl 

j)iintcd in A’ (f L. Sornn\ itf'tn K Sunni Tnuhthiy, Anid’"lnj», 
IHjiio. To these may ht* nd.letl Ins iUjnIrftsiuH, l.Vi.. fpioi' il 
ill Ilottingcr, ///.v/. Kvrhti X, 7'., vol. ix., sc*. !<», ])ait 5, amt 

about tvv<‘nly-ibur lettiTs, soiiie still uiipiinbMl ; lait the mo^t nn 
portant will he fouinl in Illgcn and 'Pieelisel, and (the eailic'l ni 
the edition oft’alvin's works hy Haiim, Ciinilz, ainl T.eiiss S.ind 
adds a JiJiap^tudnt in Ksniam of wlneli nothing is known 

lie/, I siispneted that So/ini Innl a Inintl in the J)p nn sin* 

fnrsrquciKfi^ and to him has also heeii .assigmd the (\tnhn 

LibcUum dati'ini, , hut these a-seri})!!*)!!" vver. not made till 

Ida m‘])hevv had iitentilied his name with u<’tive Jn-u*"\, and .an* 
not au])|»orted hy internal eviileiii*e. To Lelio also Pu /,i :issigm*d 
(in 1567) •ui aiioiiynioiiH AVp/iroA'o (1562) ofthe])roem of St .lolm's 
Gosjk?!, vvhh'li waa tlm work ol Fau.sto. Tliia error, adopted h) 


Imps with III ' p}itr<‘nes.s. At Iheimiol 1 '.r)lu*I'b It-d.), 
and iifti*!* l.sjdu'Iiji’s ilejith ( tr,in*'l(<l hy In i hnw,.n I 
1571 *.) de<*lined Hu* ov ertiiii s ot Fi.inei ,eo, w In. pi c .sed him 
to return. Fnimv^co was ]»io]»i)>l\ awaie <it tin* inO'»ves 
which ledN‘//ini to mill llal> , t^r time is evciy le.i.son 
to believe the si, it. limit ol IM /\ pk.m 'kl tli.it the gi.md- 
diikc iigicMl to j.iotect him m the cnjoynmit id tin* m- 
cine of his ].ropnty so long as In* pnbli Jn d notlimg m 
Ins own name. So/./mi now fixed hims«ll at Un-el, wliere 
he gave liJinM-If torlo.se .stndv of fin Ihble, heg;m a po 4 *ln; 
version of the i\salm.s, edited pnUlmmons di.ilogiies of 
C'astellio, and, in .spite of hi.s iiun .i-mg deafm * he(‘unie o 
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recogni/eti centre of theological discussion. One of these 
tlisonsftions was on the doctiine of salvation, witli Jacques 
(^ouet. ft rcsultui in a TmJky treat Ue, Ih Jti,u Chrigto 
aSV rvatoi ( (finished J L'th J uljf J 57 8), the circulation of which 
in manuscript nf»peais to have commended Ins powers to 
file notice of (lioigioHiandiata (151 5-1 588), t ouit physic lan 
in Transylvama, and an unscrupulous ecc Ic siastual wiie- 
pullei ^ 

Tinns^l'vaniu h.id for a short time* (1^>59 71) enjoyed 
religious lihirty under an antitiinitan in ]>nuco, John 
Higisinund Hut the evisiing lulci, (’Inistoyfiier lUthon, 
fa\ouicd the Jesuits, and it vas ,iri ohpft with Hiandiata 
to limit the ‘‘Judaic” IcihIcihiis of the antitiinitaiian 
hishoj), J lane IS David (1510 I >7')), witli vliom he had 
jircMcnislj acted. JJ;v "cd disc c»’seiy of a stain upon 

F>iandiat«i\ inoials <)t the ‘niicst soit liis inthuiRc with 
DfiMd wa-. cUstro}< d Now So//iui s scheme c»f doc turn 
oncouiaoid tlie Use of s((i,iinL,l\ oitliocl<»\ laiicnmL'c man 
hi re Inal sen^e (’hii t was to he cnllcRl (loci, niid iinokcd 
with diMJic honours, tlnaiv^h witliout an^ iiiluicut title' to 
such homage hnt a “iiu l)i(» snhalterno, nl quale in un 
dnto tiinpo ]| |)io 'Nn|m‘ino ccdflle il iroNcino del inondo” 
((Vuiln) Itocdiiicd to lliainlmta tliat, if So//im could 
toiiMil till chxjiiini l)i\J(l t(» tills Ml w, all would he well 
Accotihnj’K in Noviinhc'r l^)7^ So//nn if ached Kolo/svai 
(KIaiisuil>iii ) nid did his hi t, dm mg a visit of loin 
months and n Inll unch i I^iMds roof, to teach him tin 
doctiini of tin Jinoc ition of ( IhkI Though So//ini did 
not (*is lhandiali dc siu d) urjc tin* ahsolutc necessity of 
fills m\o« rfuin tlieusnltw'i a]»uhlic explosion on fUvids 
pail AL mist tlie cultiis ot ( linst in any shape oi ioim 
ills tii.d followed, cm a ch<iiirt of innovation ho/'ini 
linrijcd oft to Poland he foie it he lmu F1( c iimot !»♦ ac 
ftiMcl of a guill^V eoiiipljcit} wdh wliit In calls tin i \ji of 
jiumdiata, lot Ik was no jirD the mciicciation of 
Dividat De\a, wlnielhe old man nuse rahl> jxndnd m 
jiiism Put lie was willing that I hivid slionld lx pi ohihite cl 
irojii ]ni idling [x ndiiig tlic derision of tlie <onliovtis\ 
In a ge in id synod, and liis lefcrence-. to tho < ise sliow 
that ( 1 ^ 111 the later iiisf uie e ^ of Jae'oho Pde.oloL,t>, < hiisiim 
Piankin, and Maitin N idil) theolognal aMiaons, though 
till) nrvfi in ide Inni u.ie ml, Iro/c' np liis kincimssaial 
hlmdr d Ills jK le ( jitioii ol cliancln Huiiidnita ult iin de !> 
coiPoimcd to tin' ( ‘athulie (Mmiih, as late .is I t 
Si // nil, always eonstaiit to the Je ,min s of lnenddii}», 
sem^lit lns])ationige foi Jii^ tieal ise A h Aatmn^ 

111 upl\ to the ('d\mist Aiiduw ^^olln 1'lu leinaineUi 
(1 )7‘.) 1 00 1) oi S<»//ini side w is sjx nt in Poland F\diiekd 
at fust h' his M ws on hapfi'^m lioiii tin Minor or Anti 
tmiitiiiiu ( hiiieli (anaha[ili t in its constitution), he ar 
cjuned ]»\ di leesa ]»ie donmi iid iidluenco in its synod*, 
lie* com cited tin An iiis hoin tin T avowal of oin Savioiu ^ 
pie I \i tcnei and tin ii i< insal to lionoiii Him hv mv u \ 
tion ; In icjnes-ed tin i m Indu/ is winmi Ik could not 
coiiMin e' Thioiijli < or o qr n.di nee v itli In*. Iiiciids in 
ofticiiil pJ i( e s Ik 1 nle d i I > fin jHihcyof the \rrtitnnitaiian 
(lull eh of 55ansyl\aiin Poie'ed to It nt (5aeow m 1 iSJ, 
liL found a lioino with a Poll li r ol it , ( ’hri dophtr ]Mr»is/tvu, 
whoa diiiiuhter Rh/alxtli in m n i n el ( 1 5S()) She. dnd 
in the follow mg yea', n* h " inonlh al1e.i 'giving hiith to 

• i'l n li il I wai St)//iiii imI lumi I m 1 1 nn <11 linnli in 

Pit liiMHit iiul • (Inc ited 111 Fr me t , l>i indr li i li 1 1 itt fin 1 )i insi il to 
tin 1th will’' (W Piotcstujtis!», and hit n ntd ht < ml jluo i niie 
tho ii]»| 1 (irhyottln In Joiiiif d, d< pi ixliii/ tf>i ] toI« trornl xU im 
inent n e ]i i il lviio\\kd;..( oi liu dlhf ist ol woiiuii hiui » i » t 
waul i sccouil tiiiit ID 1 ''»“)S ( ittei ioinndiiv inirlimil in m h it \ m 
tfui It'iluni clnrdi t>l Uunv i), In hid for tvveulv ^ttis iMtu iht i >d1i 
ckntmt t )i I nlit s oi tht' n imin^ house, in i w }*oJ iii 1 nid tin u 

iTi Tiiiii<eyhmiL Tn hotli countries ho was u devtcious nxdtiltt in 
chuithaftnn* his polii > w is tin eslnhlihhmeut ot a kind ot hion 
chmeh, with ti i iniission nikt dh Sf n plural in itsteims, and a icboluie 
buppicssjtni of all tonipionnsm^ c-xtieirifs. 


a daughter, Agnese, aftei wards the wife of Btauialaa Wi«z- 
owaty. In 1587 the grand-duke Francest'o died, and to 
this event Hoaizini^g Irkigraphers attnhnte the loss of his 
Jtalmn irroperty. Bnt he was on gcxid teiiiis with Frnn- 
ce«ico’« STicfe ssor, and might have c ontinticd to receive his 
lents had iie»t iainily disjmti^s aiise.ii rcs]»ectmg the inter 
pretation of his grandfathfi’s will. The holy oftico at 
Siena disnihiuitcel liim in OetoUr 1590, hut lie was 
allowed a jK.,nsioii, whuh clrns not seem to luxe heeii j>aiil 
The failure of sruphes fioin Italy dissolved the compact 
under wine h In', works were' In remain anonymous. JJc' 
began to [uihli'Nh michr his own name' The) consfcjiience 
was that in 1598 a mob ixpclled Jnm iienn (5acow, wieek 
inghis house' and gio>.dy ill usma ins ixuson Pin mis gave 
him a u lelv welcome at Liislawiei, 50 mih> east from 
(Vaec'W^ and lieu, iiaving long been tioubkcl witli colic 
and the h^otio, he* die don Hh \raTch JhOl A lime stone 
bloe k, with lilt aihlt' insfii])tions, marks his giavt - 

So /n 1 s works li cdjtul bx his voind ni Amnw \N is/o\mIv 
inei tilt ItMiDil ])i iifii I ]vu>ptt U( (ontiij]f«l ui two dostl;^ 
piiiitul lolios, Ariislt nl nu, Tli«> m iisiidlx itikomd Hit 

lii*.t two xoliimi' ol Hu /* /// ////fff 1 inlmw /ifnnnnnn, hut m 
fuL Hu wjik*, td fnll uui S» Idic litm^ pncidtd them m Hu 
cuts 'Him iiu liidi all So /no s cvtint Huologi d wnlnigs 
<\(cpt lust SUN On !uh tu\<inn (in wliuli Iif tltijus tint (icxi 
loll St (s Hu utioii*, ol int mIs), ]De li\t •! to ( isttllit>s Dirdnat 
J\ , ir»7S II pMiif < il le 1 an 1 los of i sHu ol m iriiial 

h stnimenlnm iHnft nnu mn I tf ht nnif ^ 111 ps< iuloii> nis, 

I isil> nit(i]«ct d,wiiil<li\ Inipio I il)r\( t inns Pi ospf i ] )v sida us, 
ifi itniins I lo |M J iiulladnnns 1 in ] j<H f i ij» h nsis ^ Smnsis; 
Soiru of hi iiilx poiiiv will 1) lonii I in Hnniillis S ulfn th 
Sian (h Ih ys/ 1 f 1 1 I sc// IT*! n ) imlid I'y'il , otln 
petiiiKijs nt given in ( intii oul in Hu Hh n n ni, llth An rii^i 
ls77 Si 'ini Inni HI t nsuhnd tint In-*. ( nft t ^lUuos wliiHi 
pe ijshi d in Hu lud ii ( no , w is Jus il Jt i woik Inlitiilif 
111 ixgin, hut IHI III 111 ] It (i, nunc tiuii tin vxoik inttiuud 1o 

I \liihil In V ti III IS vv!i i( Tlis Kpul lion as i think i nnisi 

II t cm (1 Ins /a A St i/hi i nul (1 Ins Ih .//mc 

</ isto St ti / Hu InuuT WHS 111 1 pnblislud at Si lib* 
(J )SS) }») |t)]x/ a alio diiiiutl jl is In*, own, h t ]ntJj\nl 

il»iHi(t m wliitJi nitiHix to i bin I nunial ] oMtion ol Sfv/ini, 
}( mtiiiLmis tlni m n 1 \ nitim In a liiowliiLt «d Hixl A 
I It III li Mision ()» 1 J w IS ip|iM(d l\ 11 nimisit is of Pistl, 
HI I till EiMb-li 11 jiisl iium H 7 1 bi I dw ml 1 ex ml i wi niulei 

I ikf It in e oii'-i pun I oi i)u c oinnu n 1 uioii ol t lu xvoik in iHiiig 
172S) b> J>i'.ljop Sniilbiol \\)u» >1 *. \t Hill (•ioliii'. 1 id luii 

II nil In I Ol tnlmtion \ii \ i Jf I i f /( I ( I f In u miiP 
f inpiss It anti rp t< Hi v\l d n diiu i I of Hi “nubbil t\ ’ 
wiittis, but inhvingill^ nu thin list b slmiiltl lx inuniilHit I 

Inf So /nil II mini il in 1 SI) i in t id«<|ii»lil\ iimtin., Hu 
< Hidiii il difiu nil 11 attniding Hu pi of of Hu Mui 'lanifb^um, 
iiid iibsi ijui ]it^> b III to u( mst in t i1 n on nit in In ini 

1 1 1 bnl 7 / / s S / / ? Ills In ills « n ilx ili n ton titutis 

Im 111 nil ‘■nvi t lo 1 1n (dt»,.'-\ jlviiMoi luxbtvv onlbinsv iiiiMX 
i htioiis of iuiul nin lit il int i oni-'in ind innowni flu oiiilict 
It tb> 4 I ti il mil o ctf It li M»n Of flu JM ison c f ( liii 1 ni line 

fi III t h i\s iiolbnig lit (b Ps ( \( b si\ ( H with Lh \v«il* td 

( on t, wlifb III 111 M< w opt lift u]X)ii nuui ih lu nul it is Iq 
tin p r-.idni V vilb wine li this ub i it n 1 fo ic m tint wi niiist 
t liiiiiti tlu til td o d I nils ot '^()//iiii Hioii^b bis n iiiii lias 

1 ( n iff i b I iO 1 s il ol ( i I pinion so nn nn m lu (list 1 nnu «l Hm 

I 1 ol I lu I iiiib, ml (1 Hill I lo.nc Ills uim S4 ntd adlusmu 
to MV f>u s 1 I n ( I i I n I wifl) win b lu ulnd upon tin 
t m iu in of Ins ( wii niiii I In .. t n d him Hn it pnft of i ih> in i 
ti ( ; hiP it w is In (tn tint nun to n In < md si[U]difv Hit ftirnhi- 
imnlib til f liii lim Iv iml it is iH without gita mJ th if tho 
iruUK II i] t ihl< t ilSniii in-it nptioii ))\ but i li, J S7 i tlumnlni/is 
Inni IS i Minlii ito> t| inmnn u isoii irmist Hu siipi imitui il Of 
hi nmtlutdo^i il ih turns Hu most impoit mt Ills tsi Hum of 

III mil ivvhiliu ss noi onlv of \v ii, l»ut of tlu t il iiMof hunnii lilo 
in ill} ciiniiiistm t Unite tin lonipiiitivt miblmsstif his ]iio 
]xi dr lor eh iliii williitli ions oflnnhiH, hut it e niiiot H said 
thill hi h 111 'nispi lithe full nic i id ti it ntion II m c too hiu coU* 
ti Ilium Hi it mill, isfi 11 il off n i > mil iwlul lor a ( hi i ii m. 

'h ! tho 1 1 jlivtf'* //nil flu fust iinft ri ils iiif lusltliiM lluuiaa 

nil tit 11 III ills \v Is (tilt is tn jkiViD h\ CiUifi^ s n in niii tihhslu'd 

In lose iios}» lult tu I lx (It In ett Inniflllicil , iiof- juniiji: In wtakpuiita 
n I Ii iiMi 111 or ( 1 if I onint nt Iht eulxst lilt jnflM d (witlnnieinxcd poi- 
tnif)t>f}it woj] s js 1 V I’f /V pkow iltl (it II), tnoi hitidiiil > 1 MKbMh Ivy Bxlln 
(It ) Ihis 1 . till t mu letionot the aiiiclt f y Jlayli tlie V»m tri hy loi Iniiu 

* No iratt IS (btroK iHhIe on the stoin of tlx alh^ Hpil.ph— 

“lot i not Rah) low tlcHlinxii t< c*1a 1 ufheius, 

Calvimis nun oh, aod luixlaitunra Hociuus 
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arm, WallAoe UmUHn Biocr., im, W vim, Tb« Iilretch by 

Cantu in OU Srnm d'Jttiifa liUKt, vol ii , ^vhi a goneaUigy of the Uo/^ni 
(needing some correctKm) The Vest defniieo of HoKtiui lu hie relatione with 
mviii itt by James Ifttcb, in Cf rut Pebruat) 1834, alCHH fo\ourablo 

view is takfubv fht lIuDgttrfttn biogrinliri of Dtvxl (lakib, Ikioul J* t mUle, 
1879) Of his s\-f( 111 , n >«tt gt nei ill> J iiowu tlnoiuh the luuwitt t ( 

IW (plume 1 1>v H v/iiu Imi i hn t)> cun ul i ubb\ titlu is juiiu ipalh hnul/, 
tianenl*d bv lifts IKI**) thf le ih i s{ i r tal htii ly b> }«<k1 I)h si mm tiuSy 
ISl** St e also Ih S( //hii uilOultS httol m //( / 1* it itflin 

(hi s/ J(jty 2''th \ I u-.! ISSO ^ s ins bun n il iil m <l itip iltli h I 
ite}Mis in tht anhiM ^ it I lot n«e witli ttfliLie m the auUivti, i lumm il 
hbmiv an i tniitc (i m 1 £*a In I >(i ul SKita (A ( () ) 

SO(K>Rl?(), ti Icmn of tho (JriiUtl States, in a <ount> 
of ihc Sinn iiune in Xinv Mt\no, 70 miles soutli oi Mlm 
tpumno jumtion on tin \t(liison, Tope kn, and Suita 1 
liuliuiJ, i'* l)t -inLiUill} sitniUfl m tin. Uio (iitiiuK vallt \ 

It w the cputre of a bilker and had mining district, ano 
haa a stamp mill and smelting works Fruit row mg ano 
cattle-breeding are prosecuted in Ihe vicinity The populo 
tion, including old and newtovn \ias about ‘SOOO iii 18S7. 

SOf^yrii \, oi Sf)f oioK\ ( Vi i 1)|( So/o/yu), ail ishml id 
tin InJiiii (> » in, 1 ■■)() iniKs iioiii (’iji* (kiulitm an I | 
about 220 lioni tin \i ibiin loasi It-i hngth liom ( i^l 

to Wist IS 71 inihs, its giLitist bn idtli 22 A pluii * 
to 1 niihs wnl skntsllu guitti put of Die coast, wliil 
till* jnfiiioi I-. mount iinou-» Tin. gi uiiti piaks Im hind 
Tamijfdi (x \illije ou tlic iioitli coast ,m(l tlio ihnt jdacc 
in the ishiifl )ml nowniiuli di ( avt<l) nsc to a lu i;.ht ot 
4000 t< ct, nulalmiistom ( h iin loimcf lid with those runs 
noitli ind ■.outli w th in aMiigi lu i^ht ol abmit 100) 
fei^ 'flu Innu is moi^t, but not iinlu iHh\, with mm li 
ram, (spoiiill» dun i x tlu south wist monsoon At this | 
»icason tlu t nipi i ituii H>is to ^0 oi < \cu ‘)'“i , but on tin 
wlioN thi hi it i> not I \i ^ i\( L’ln (tiniv of tin 
is \i 1 y stills in.'- witlibm loc kv In i^hts lud ttitih \iIU\ 
blit tluu H hull < uitjv ition, til mil ibitiiit^ liMiij; luiii 1\ 
b> tlicir \fi t Hoiks (it simp iml .,oits oi on dxtts, lioun 
giown uid inifioit il Mikh low ik ntiiii tons mu 
Tiiiiuifli Tlu p ijiiil ition IS lb Hit ">000 ol I'vodilmit 
t^pis 'I’ln nomnl mil lint lilt ol tin ij»l imUaM a ]»t < uli u 
1 K , \M 11 built, wuli ., 00(1 1< ituH s md long < uilm^ but m t 
woolh li in ill \ u >1 mbl inillni th \nl>s mu th 
Soil! il in Pun nidi mdollni mIIi^s a .<l towinU tin 
tisliiiMndol ‘Ii( i'.‘md tin ]>>puliti)ii 1 I inivtuu ot 
Aid), Vtinn iil otb i (bin nts, ( m ti im lading Poitu 
gu a Pin iiitiM spi ( ( il not iiiti lliiribb to ordmiiy 
Ai ib^ bill W 11 t d IN tint It i ni sonn tmn ^ Im ina«' 
out lu \i lb ti on tb( opjMsiti (MiIim) (oist in ti t, 
a(( ndmj ti Ibn Mopwii i id Ilimliiil, tin s k oti in-s m 
tin Middb \-, s w u u.,iid(d Is M iliM iml spoki tin 
M ilii i diibit Til 11 \N i> ot life 14 nidi iml sunpb m 
th( i.\ti(i»n but ihiN an Imspit ilib iml ^duiilh amI! 
Ixbivcd, lbou.,li tin \ lim ilinost im ..ovinmmit lb N 
<iu iioniin ill V <b ])i iidi 111 on tin siilluio) Kcdnii Auitim 
d(]>Lmbmi (it b i^i ot pi m south loi t ) on soun -^on* 
iiioioltln \i ibnn loist li Is I mluH d loi inmvcuituin , I 
(\ iptdhimgtli shut ^ollu.rms^ o * upition of Tmi uni i 
b> Mliinpunim li nn I '^Tt) I > 1 tin ‘■ult in ot Kc lim 
w i'. bo md b\ ti d V u >t t < i di tin i 1 nid (o i Im"* i..u p o\i i 

Ol allow sittbm iit^oi it Willi Hit tin mils nt ot Jb I uni 

In 1 it w i '(H III diN nm \‘ I b\ f Jit it Ihit mi 

'^Plus laiin i 111 I Hoi i «»l Sm oti i m [m t uli ii \s i mU 

mimnuJia tin iint t it l^ toiiml but tin oidmuA w Id 
blasts ol \itdni in imkn »\\n Tin Hoi i w i tii]n»l b\ i 
Piote^soi J»Hib\ Hid >11 111 1 md iiis nioniit ot it | 

.ibont t » In p lbb'^!M I l)\ tin l»>>dS(Mnl\ ol I dmbiii h | 
Tin ID >->t xalnibb \i « t lb! piodml m now is in 11 i 
Ml 1 II \gis d(u md (Im .. on s blood Pin Soiotiaii ib»< 

(lb J'nmb hif ifni) is cstdimd tin lust m tin woill 
will 11 unidnltiMtid In old turns tlu andni iis ot 
>So( oil a w IS also i mions 

'^(x oil i w IS known t» I In nm i > is i*^ tin idt ot Dn* fill 
tluhnaun, indtlntliA ulmlitln isl nni is now Km «n u iisii iJh 
tiaf4*(l Ui(k to n Saiofiit lonn, 1)\ ipii Stkli «ili m ‘ tin islml 
abode ot bliss, wlinli xgi-ui siiggfsts uii nb iitiluation with tlic 


cWotMorej of AgathaK^hidf s lui) The Vertplui of the 
Er^thrvan Sea speaks of tin isl md as pi opb d only lu one part by 
a mixed race of Ai ib, Imli ni in I (jifs k ti nlcrs It was bubjoct 
to tlio kmg ot tin linfiis < fiuntiv ami wa-s a moetitig place of 
Aiabuinand Indun ships ( omuis m th, oth oiitiir> says that 
th( |H up Ic spoki (link ml u,i( lomly Cluistiin witli i bishop 
sf lit tioiu Vi isia I lu Vi.l n h( 1 ils . lu I i TH hlion ol 

in fulytuuk sfUhni m wh h tl \ luliii ilh .uih, to \l(x- 
inbi; but also oi ] il i Pusun n ibun follow, i hv a s< Ul mint 

oi Miliiiitnbfs \\1 ypiillv . 1 >] i 1 U iistimily Hln Suotjaua 

itiiiaund ^t,tolllll ( hii iiii , with i 1 1 1 ,>p im.b i lln imtio. 
poll! Ol of J*f i H tin u,.! i], Ail || Vwnnin /o,u 

(oinp Mohill hi, iM Ml l( I ^ 71; but in linn nolitul 

imsilnm tln\ ha\ jciihulhl t i l 1i l « I ( hiisluuity t xi i pi 
HMitmt lortln (lo^s ai I pi ii i ib „l l \nbiaii moon 

woiship 'Jh 1 wis mil bit it 1 i i i ih t rmsd ( hiisl 
iiiniy wlun I no p ,m liiMiil li i I o 1 n tlu 1( tli ntiuy 
111 tin Ml l Ih V s S 1 »f M w ( I I 111 i c t ilu 111 I iMiiv 

wlio liii i St I til \i lb tl ] will (Il hit 11 pjiilLtnui 

Sims tluu lf» hiM }» u 1 u h I I I \ ill n will 1 f imitu 
the lighting m n it Id nno 

Sff I 1 11 1 St ,1 1 All I 1 0 / i I i i tl 

Hitl, nti s th u 1 1 A II I 11 l I , I , t , n , 

si it, , t tlu isl u ,1 ul 1 li ), I I tl 1 I It It I I I O, 

I th \i iiti 1 1 A I I m M I) // / I II A 1 II), 

I i 1 I Ih I t SI ill ( t uo\ W Ilsi { t 1 1 I f i I f I \ \ \ (hlu) I I 

II I I f I u lo At s , / / ^ / / t I 1 I 

h()( VTl S, son ot tin ^lilUiiiA Sophiomsiu and of 
tin inulAAih Phanitdc an is Imhii it Atlnns, in»( i iilur 
tiuii 171 noi Ifitii tbaii Ma\ oi Inm ll)*» l i \ i h»utli 
in utiiAcd lln (iistomuy mtniftion m gyiiinatn md 
nnisn , uul maitci yiaisln iiiub bun ill i< (jii imti d with 
gfountiy and astioiioniy ind stmlnd tin nniliods and the 
dottiiiKS of tile liaibis fd Cuitk tlnuulit aiul (ultuic 

III Ingm hit as i aulploi and m tin Jd (intiiiA v D a 
..loiip ot tin (,iif( supposid to 1)1 Ills woik u Is still to 
bi sicuoii tin loid to tin \( lopol fbil b( oon d in 
doind ait iml gi\t biinsi II to wbit iin\ btsl li lalbd 
(du ition, (omiiMii., lint in bid a dnim ( onnnission, 
AN I insstil by oMi b s du mi mil ijn^, not m b ul to Itai li 
my ]»ositi\( fUxtjnn I ut t » con\ n t nn n ol i mi mi mis-r 
i ikini/ its( It ioi kiiowb !.,« md by so (]< hm to jHoinoto 
then nittlbftiuLl md im t d mipKAiin nt ib vis on 
tfinisot jntminx with otm ol lln iim t di tiihui lud of 
bi Vtin ui in 1 ont( in]ioi u n md i my iiti mhlti Ido, 
wi pUstHjuly krioN 11 to\t'\ III my ot his b Ib»\ (iti/fiw. 
Ills donn tn uKion win it i ml uiilu|»py Hlic 
shityMshinss ot Ins wib \ ntliipjK 1 1 f mn |iov*il>iil 
with tin imnnts is j till is amMi oui 1 i \7i totli, 
m Ills uujul upon uii iin^ il (b i ii m \ (AV/ u 

I >) spi}di.s ot tsKiili s s ,11 J (iiill ill I t ituiHi and 
ill \(m]>ln>ii l/f /// // /h/f (, OI ‘ of till Ml 1 iii|iotli u 
(fi\<s I to) mil 1 bulNii 1 H uinliitiliil b» in loi ow nds In* 
ill >t]n I 

Soiiatts f 1 M d as a liopiit' it 1 11 I > i ( I >2 IJbj anIhil 
on oin <H( ision In i\id tin ld« o) \b l> nb i( hcliuiu 


(IJl) and it \mplnpoli ( P-) I i lli i « i n[ i iis Ins 
bi i\ IV and f mill m t w«i 1 1 n>j i non I d \vli b lio 
t Im j 1 toi nn d tin m Im n \ diit i ol i to ( k (ill/ n w itii 
(udit In millii aMiund in i )i‘ lit 1(1111 il Ji 1 1 >m 
I lls ‘ diA nn \oi( 1 In ml 1 nl w o i ( I bn t i i r i n 


iiom p»Ijti(s pK iiiiidU 1 ( III oiii 
tnUfI tin suiiiifi of bm | in i( 1 md ll 
ol lilspiopti A( dion \ t m )(»!• In ' 
tin sHuU , and on I II > i t d (' < I dt 1 
ot \i .mu h Im III J 1 i I 1 I tt I 1 
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Balamis and bring thence their destined victim Leon. 
Socrates alone disobeyed. But, though he was exception- 
ally obnoxious to the Thirty, — as appears, not only in this 
incident, but also in their threat of punishment under a 
8]>ecial ordinance forbidding “the teaching of the art of 
argument,” —it was reserved for the reconstituted demo- 
cracy to bring him to trial and to jmt him to death. Jn 
31^9, four yea^^ after the restoration and tlio aimn'sty, he 
was indicted as an oiFonder against ])ublic morality. His 
ac<‘us(‘r^ were MtOetus the poet, Anytus the taiuicr, and 
Lycon the orator, all of them incnibors of the democratic 
or patriot party who had returned from rJiyleA\ith Thrasy- 
biilus. The accusation ran thus; “Socrates is guilty, 
firstly, of denying the gods recogni7i‘d by the state and 
inhodneing new divinities, and s(‘<*(>iidly, <>f eorrn]»1ing the 
young.” Ill his nn]»remeditat(*<l defence, so far from seek- 
ing to I’oficiliatc his judges, Socrates defied 1 Ihuii. He was 
found guilty by 2S0 votes, it is su]ipos(‘(l, uL^inst 220. 
Meletus having calleil for ca[»itat ]nuiisliiiienl, it now rested 
with the accused to make a counter pro[)ositioii ; and there 
can be little doubt that, had Socrat»‘s without tiirther re- 
mark suggested stmie smaller but yet substantial ]>enalty, 
tho j»ro]ios{il would lia\o been accepted, lint, to the amaze- 
ment ot the jiidgi's and tJie ilistress nt hi.s rri(‘nds, SociMtes 
proudly de<‘lared that f<»r the ser\ice't which he had ren- 
dered to the city lie deseiv('<l, not ])nnislim(‘iit, but tlie 
reward of a public bcni‘factor, - maintenance in the JVy 
tanciim at tli(‘ cost of the state*; and, allliougli at the 
clone of his sjieecli lie j»rof<*^sed hinise'lf willing to jiay a 
fine of OIK' niina, and upon tin* urgent entreaties of his 
friends raisc'd the' amount of his otter to tliiity minas, he 
nnide* no altem}il to elisguise his inditterenee to the* result. 
His attitude exaspc'rated tlu' judgi's, and the pe'iialty of 
d(‘ath was de'crctsl by an incri'aM'd inajoiity. Then in a 
short adilress Soiaate's dt*clarod his contentment wnth his 
own condiiet and with tlie sentence. VV^hetln'r di'atli w^as 
a dii'amh'^s sleep or a n(*w^ life in Hades, wlicre lie 'svouhl 
ha\e opiiort unities of testing the wisdom ol the licrocs and 
the sages of antiquity, in eitln'r case he esteemed it a gain 
to die. In tlie saiiir* spirit he refused to take aihardage of 
a schemt' arranged by his friend (Vito tor an cseajK* from 
prison. I'lider ordinary eirennistanccs tin* <’ondemned 
criminal drank tlie cuj) of Jn'iiilock on thedayufttr the 
trial ; but in the case of Socrates tho rule tliat during 
the absiMice of the saered slii]! sent annually to J)elo.s no 
Diie should }»e piif to deatli caused an exceptional delay. 
For thirty days lie remained in imjirisoniiient, receiving 
Ills inlimati's and <*on\i'i>mg with them in his accustomed 
manner. How' in his last conversation he argued that 
the wisi' mail will regard ap]iroaching death with a chetr 
fill contideneo Flato relates in the I^avdo; and, wdiile 
the ecntnil argument — w hich rests the doctrine <»f tho soul's 
iininortality upon the theory of ideas must bo ac'connted 
Platonic, in all other ri*s[>ects the narrative, tliough not 
that of an eyewitness, has tlie air of accuracy and truth. 

Hut w'hat wer<‘ tin* personal characteristics wdiicli wron 
for tliis man, poor in worldly gfiods, the afiectionato regard 
of tho best of his conteniporarios ? Why was it that the 
Atiienians, forgetting his loyal iierfonnance of civic duties, 
his virtuous life, and his disinterested anxiety for their 
w^elfare, brought him to trial, condemned him, }>ut him to 
death? What were the ]»rinci]ilea tijioii which his leach- 
ing rested, and what was the message which, instant in 
season, out of season, lie carried to his countrymen ? How 
were his ]>rinci]>les intt'rpreted by his followers, and what 
influence did his tcac'liing exert upon subaccpient specula- 
tion ? 1'heso are the (piestions which demand considera- 
tion in the present article'. , 

Happily, tliough Socrates left no writings behind him, 
and indeed, as wrill liereafter ajipear, was by ibis ])rinciple 3 


precluded from dogmatic exposition, we have in the 
'ATrofivvifiov€VfjLaTa or Memoirs and otlier works of Xeno- 
plion records of Socrates’s conversation, and in tho dialogues 
of Plato refined applic'ations of his method. Xenophon, 
having no phiJobOphical views of liis owm to dovelojii, and 
no imagination to lead him astray, — being, in fact, tq 
Socrates what Hoswell was to Johnson, — is an excellent 
witness. Tho ^Avofivijfwvtvfiara or Menun'ahUitx are in- 
deed confessedly ai>ologetic, and it is easy to see iliat 
nothing is introduced wdiich might embitter iliose wlio, 
hating Socrates, were ready to ])crsccut(5 the Socratic's ; but 
the plain, straightforward narrative of Socrates’s talk, otj 
many occasions, wutli many dissimilar inti'rlocutors, carries 
xvitli it in its sinqilicity and congruity the evidence of sub- 
stantial justice ami Iruth. Plato, thongli lie understood 
Ills master better, is a li'ss trii^tw'orthy autlioiity, as ho 
makes Socrates the inouthpii'ce of his own more advanct*<l 
and even antagonistic doctrine. Yet to all ajipearance 
the Afioliiffp is a careful and exact aceonnt of Socrates's 
habits and principles of aelion ; the earlier dialogm's, those 
wliicli art* commonly called “Socratic,” repii'seiit, with 
such clianges only as are necessitated by tluir torni, 
SoiTates’s metliod ; and, if in llio later ami more important 
dialogues tlie doctrine is the doctrine of Plato, (‘cliocs of 
the master's teaehing are still diseovi*iabh', approving 
themselves as siieh by their accord with tin* Xenojihoiiti'an 
t(‘stiinon>. In the face of these two principal vvitne.^ses 
tither evidence is of small iinportaiiee. 

PersttHtd (Ihamch - Wliat, then, wore the ]>ersonal 

characterist ies of the man? Outwaidly his ]>resonce was ivrso 
mean and his coiintenam'e grotestjue. Short of slatiiie, 
thiek-neeketJ, ami somewhat corpuh'iit, with prominent 
eyes, with nost* upturned and nostrils outs] avail, w'itli large 
mouth and coarse lij>s, he seemeil the embodiment of sensu- 
ality and even stujiidity, Inw.irdly hi* was, as liis friends Moral 
knew, “so pious that he did nothing without taking *l«J^ht 
counsel of the gods, so just that he m v< r did an injury 
to any man, wdiilst he was Die benefactor of his associates, 
so temperate that he ni'ver jireferred ])leasure to right, so 
wuse that in judging of good and evil he wa.s never at 
fault, — in a word, the best and the Jia])]>iest of men.” 

“His self-control was absolute ; his jiowers of endurance 
were unfailing; he had so schooled himself to moderation 
that liis scanty means satisfied all his wants.” “ 'J\> vxaiit 
nothing,’' lie said himself, “is divine ; to want as little as 
]»ossible is the near(*st possible a]i]ui>acli to the divine 
life”; and accord ingfy he practised tem]»eranee and self- 
denial to a degree which some thought ostentatious and 
affeeted. Yet the hearty cnjoymi'iit of social ]>Ii‘asures 
was another of his marked characterist i(*s ; for to abstain 
from innocent gratification from fear ol falling into excess 
w^ouUl have seemed to him to inqily either a ])edantii 
formalism or a lack of real self-control, fn shoit, his 
strength of will, if by its very jierfcction it led to his 
theoretical identification of virtue and kiiovvledgi*, secnn*d 
liini in practice against the lascetic extravagances of his 
assiM'iate Antisthenes. 

The intellectual gifts of Socrates were hardly less ro- Intel- 
markable than his moral virtues. Naturally observant, hytua 
acute, and thoughtful, he developed these qualities 
constant and systematic use. The exercise of the mental 
IKiwers was, he con(*eiv(*d, no mere occujiation of leisure 
hours, but rather a sacred ami over-present duty ; because, 
moral error being intellectual error translated into act, ho 
who would live virtuously must first rid himself of ignor- 
ance and folly. He had, it may bo conjectured, but little 
turn for pliilosopliical speculation ; yet by the careful 
study of the ethical probJeins which met him in himself 
and in others Jio acquired a remarkable tact in dealing 
with questions of practical morality ; and in tho course of 
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the lifelong war which he waged against vagueness of 
thought and laxity of speech he made himself a singularly 
apt and ready reasoner. 

While ho regarded the improvement, not only of himself 
but also of others, as a task divinely appointed to liitn, 
there was in his demeanour nothing exclusive or pharisai- 
cal. On the contrary, dee])ly conscious of his own limita- 
tions and infirmities, he felt and cherished a profound 
sympathy with erring humanity, and loved with a h)ve 
})assing tlie love of women fcllow-ineii who had not learnt, 
as he had done, to overcome human frailties and weak- 
nesses. Nevertheless great wrongs roused in him a 
righteous indigjiaiion which soiiietimes found ex]>ression 
in fierce and angry rebuke. Indeed it would seem that 
IMato ill liis idealized portrait giv(\s liis lu'ro credit n(»l 
only for a dee]>er ]»hiloso])hical insight l)iit also for a 
greater urbanity than facts W''arranted. llt-nce, wliilst 
those who knew him best met liis aficction with a reg.ird 
eijual to his owui, there Avere, as w'ill be s(*cn hereafti r, 
some w’lio never forgave liis stern rejiroofs, and many who 
regardeil him as an impertinent busybody. 

He was a tni(‘ ]»atiiot. Deejily sensibh* of his debt to 
tin* city ill w’liicli lie liad been born and lirtsl, he tlumght 
that in giving his life to the s]iread of sounder view's in 
legaid to etliieal and jmlitical subject', be made no more 
than an ini])(*rb*ct return; ainl, wiien in the e\*« rcise of 
c()n^titutlonal authority that city bionuht him to trial ainl 
thn*atened him wdth death, it was not so iiiueli his hwal 
atla<-huient, str<iiig tliongli tliat sentiment was, as rather 
his sense of <luly which lorl>a<le him to retire into exile 
before the trial began, to acquiesce m a s(‘iiteiice of lianish- 
ment when tin* ^erdict liad bei'ii given against him, and 
to accept the opportunity oi escaiie vnImcIi wa> olfiTed him 
during his imjirisonineut. A ■‘this ]»atiJorism had none ol 
tlie narrow'iie.ss vvliieh v\as cliufacti ristie ot the patriotism 
of his (Irei'k conti'inporaries. His gmeroiis benev<»leiiet‘ 
and nnafiected ]»liilanthropy taimlit him to overstep the 
limits t»f the Athenian ilemiis and tlu* Hellimic race, and 
to regard himself as a “eitiziMi of the wmld.'^ 

H(‘ was blest with an all p(*r\ading humonr, a subtle 
but kindly appreciation of the inc<mgruiti<’s of liuman 
nature and eoiiduet. In a less roiaist character this 
quality might lia\e degenerated into sentimentality or 
eyniejsin ; in Socrates, v\li<» had not a trace of either, it 
sliovNod itself [n-incipally in what his coutcm]K)raiies knew 
as his ‘‘ accustomed irony.’’ Viotoundly sensible of the in 
I'onsistiMieies ot his own thoughts ami w'ords and actions, 
and shrewdly suspecting that the like inconsist eiici(*s w'ere 
to be found in other men, he was careful always to place 
himself upon the standpiniit of igmaanee and f<i invite 
others to j(»iii him lliere, in onhT tliat, ]»ro\ingalI things, 
he and tlu y might hold last that which is gov>d. “ Intel 
lectually the acutest man of his age,” says W. H. 'r]iomj>son 
in a lirilliaut and instructive* a]»])endi\ to his (‘uitioii of 
riato’s “lie n*])resents himselt in tdl eom]»anies 

as the dullest person present. Morally tlie puiest, he 
atFects to be the slavt* of passion, tind borrows the languagt* 
of gallantry to elescribc a benevolence too exalt e<l lor the 
comprehension of his contemportaries. lie is ]iy tinns an 
a TTpociywyos', a ^ttCTTpoTrew, a /laitertKo?, disguising 
the sanctity of his true vocation ])y names suggestive* of 
vile or ridiculous images. The* same s])irit of whiirisie‘al 
paradox leads him, in Xcuo])hoii’s JJam/itrt, to argue* tlial 
his own satyr-like visage* was superior in b(‘auty to tliat of 
the handsomest man jirescnt. That this irony was te» 
some extent calculated is more than probable ; it disarmed 
ridicule by anticipating it ; it allaye*d jealousy and }»ro]»i 
tiated envy ; anel it possibly pre)cure*el him admission into 
gay (*ire*le*s from which a more solemn te*ae*her would have* 
Ijccn excluded. l>ut it had for its basis a real greatuess 


of soul, a liearty and unaffected disregard of imblie ojiinion, 
a perfect disinterest oeliiess, an entire abnegation of self. 

Ue made himself a teiol that eitliers by his teilly iiiiglit be 
maele wdse ; he liuiiibled lumself to tlie level of those 
among wdiom his work lay that he might raise some fe-w 
amemg them to Ids own level ; he was ‘all things to all 
men, if by any iiieaii.s lie might wm some.’’' It would 
seem that this liuiiioious (hpreciatioii ot Ids ovvu great 
qualities, lids ])iet(‘nce of being no bt'Uer tluin his in*igh 
hours, led to grave ndsapiircliension amongst his contem- 
poiaiii*s. Jliat it was tlu* inundation of thi* slanders of 
the iVripatetic Arislovemis can hardl> bi* <loubted. 

Socrates was further a man ol sinceu aiul brvent pictv. T'iotj 
“No one,” says Xenoj.lu.ii, “ever kiuvv ot In, doing ov 
saying anything profane or unlu)l>.’ Tlien was uuWvd 
in the ])0])nlar mythology nnich wliuhlu < ould not uMepl. 

It was incredible, he arguerl, that the «M,ds shoiJd liave 
committed acts which would be dngraeetul in the vvorM oi 
men. Snell stories, then, must beregaiihd as tlu niv« ntioiis 
of lying poets. Hut, when he hail llms pindiid tlu con 
ti‘mporary jiolytheisni, he was able in leioncde it with his 
own steadfast belui in a Supreme Imiiil', the iiiti IJigi nt 
and licnefieeiif (Veator of (he iiidversi, and to find in the 
national ritual the means of satisf}iiig hi> n Imion-, aqiiia- 
lions. Foi proof of tlu* existence of “tlu* divine,’' lu* 
appealed to the ]»rovidentlal aiTaiig(‘nu‘nf of nalme, to the 
universalily of the belii*!, and to the revllation^ and wain 
ings whicli an* given to men iluoimh signs and oiaihs. 
Thinking tliat the soul of man partook ol lli,* liivine. lie 
inaiutained the doctrine of its inimorlalit> a-, an aititJe ot 
faith, but not of knowledge Wlnle he held that, tlu* 
goils alom* knowing wh.it is for man s In mfit, man should 
jiray, not for i)artieiihit goods, but onlv for Unit vvhuh is 
good, he vv.is ngnlar in pia}!! and |uiniiiial in sai*ijlue. 

He look(‘d to oj K h s and sign-, toi gind.niei in those 
malteis, and m thos<* miittns onl}, whuh (oiild not be 
resolved by (‘Xpeiunee and jiidgnu nl, and hi Inilher 
snp]M>^ed himselt to i(‘c(‘iv*e sjudal waininL. ol .1 ni.iiitic 
dial acterthiough what he(*allt d ITd “diviiu mjii (ofo/zm toe, 
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plains tin* niaiincr of tin* warmiig, goes beyond the farts when it 
attrilmtrs to it irrationality of uiattor. It romaius for us, then, 
modifying the lilth hyj)otlie.si8, that of Diderot, Zeller, and others, 
and the sivtli, that ol ialnt and Littre, and eomhining the two, to 
suppose that Soj*rnt«‘s uas subject, not indeed to delusions oi mind, 
hut to lirillueiu.itionM of the sense of hearing, so that the rational 
Miggcstions t)t liis own luain, <‘\ccptiuiially valuable in eonsequeiice 
of the .us iiiai y nini tielicacy ot his highly cultivated t.iet, seemed to 
liiiu t{> l»e piojei ttd without him, and to be returned t«) iiini through 
the outuaid ear It .T.i>peaia that, though in .some of the best 
known inst nices lor exuniplc, those of Coi\])er ?nd Sidney 
Walker lialhn iiiationa of the sense ot hcaiing, otherwise closely 
resemhling Socrates’s “divine sign,” h.*ive )»ccii :ic< ompaniod by 
partial dei.iiigeiueiil of reason, eases aie not v\ anting in which 
“tlir th(uigl)ts transformed into external sciisoiial impressions” 
are ]»eif('etly rational. 

)do of ^I’ht* ecroii tricity of Socrates s life vva.s not le.ss remark- 

^ aide than the ochlity of his ajqieiirancc and the irony of his 
(*on versa lion. TTi.s wliole time was sjient in jiuhlic, - in the 
inarki‘t-i)lace, the streets, tlie gymnasia. Thinking with 
Dr Johnson that “a great <*ity is the school for studying 
life,” he had no liking lor tlic country, and .seldom passed 
the gates. “Fields and troe.s,” I’lato makes him say, 
“won’t teach me anything; the life of the streets will.” 
He talked to all coitn'is, to the cTaft.sman and the artist 
as willingly as to tin* ]u)ct or tlie jiolitician,- (piestioning 
them about tin ir allhirs, about the proce.ss(‘S of their several 
occu]iations, about their notions of morality, in a word, 
about familiar m}Ltti‘r.s in which they might be expected to 
take an The o.sten.sihle jmrptise of these inter- 

rogate)! n's was to test, and thus either refute or ex]dain, 
the famous oracle which had ])r()nonnc(*d him tin* wisest of 
men. (\»nscions of his own ignorance, he had at first 
imagiin'd that the Do<I was mistaken. When, however, 
ex])<*rieins) .showed that tliosi* who esteeunsl themselves 
w'lse wen* unable fo giNe an account of their knowledge, he 
had to a<imit tliat, as the oracle had said, ho was wiser 
than others, in so far a.s, w^hilst they, being ignorant, sup- 
})osij(l them.sehes to know, he, Ixdng ignorant, was aware 
of liis ignorance. Siudi, according to Hit* - !;><>/<>////, was 
Socrates's account of hi.s iirocednrt* and its results. But 
it is (‘.i.sy to set* that the statt'inent is coloured by the accus- 
tomed irony. When in the .same speech Socrat»'s tells his 
jiidgi's tliat he w\uiltl never from fear of deatli or any 
otln*r motive di.sobcy tlie comhiand of tin* god, and tliat, 
if ilu'y ])Ut him to death, the loss wouhl be, not his, but 
theiis, .since they would not readily find any one to take 
his ]»l!ice, it beeoint's [»lain that he conceived him.self to 
liold a <*ommissi()n to educate, and w^as cou.sciou.sly seeking 
ilu* inti'llectiial and moral im]»rovement of his countrymen. 
His end eouhl not lie achieved w'ithout the sacrifice of self. 
His meat and drink were of the poorest; summer and 
winter liis coat vn.is tin* same ; he w^as shoeless and shirt- 
less. “ A .slave w lost* iiuisler made him live as y on do,” says 
a sophist in the Mi uinvahilia^ “would run away.” Bui 
by the surrender of the luxuries and the comforts of life 
Socrates .sc*(*i I red for liiiiiself the independence which was 
neee.ssary tliat lie might go about his appointed business, 
ami therewith he wa.s conti'ni. 

atem- His nios.sago was to all, but it w'a.s variously received. 

wry Those who heard him jierforco and occa.sionally were apt 

nts regard liis teaching either with indifference or with irri- 
tation, * with indifterenc(3 it, as might be, they failed to 
see in the elencJius anything more than elaborate trilling; 
with irritation if, us was probable, they perceived that, in 
spite of hi.s assumed ignorance, Socrates w’as well aware of 
t lie result t o w hich th(‘ir enforced answers tended. Amongst 
tliose who deliberately sought and sedulously cultivated 
his acfpiaintance there were some who attached themselves 
to him a.s they might liave attached them.sclves to any 
ordinary sophist, conceiving that by temporary contact 
with so acute a reason er they w^ould best prepare them- 
selves for the logon4ctciiies of the law courts, the assembly, 


and the senate. Again, there were others who saw in 
Socrates at once master, counsellor, and friend, and hoped 
by associating with him “ to become good men and true, 
capable of doing their duty by liouse and household, by 
relations and friends, by city and fellow-citizens ” (Xeno- 
j)hon). Finally, tliere was a little knot of intimates who, 
having sometliing of Socrates’s ciithusia.sm, entered more 
dec])ly than the rest into his princii)le.s, and, when he died, 
transmitted them to the next generation. Yet even those 
who belonged to this inner circle were united, not by any 
common doctrine, but by a common admiration for their 
master’s intellect and character. 

For the jiaradoxiis of Socrates’s personality and the Plato 
eccentricity of his behaviour, if they tiffended the many, 
fascinated the few. “It is not easy for a man in my con-^^^** 
dition,” says tlic intoxicated Alcibiades in Plato’s 
poniw/if “to describe the singularity of Socrates's character. 

But I will try to tell his jiraises in similitudes. He is 
like tlie piping Silenes in the statuaries’ shop.s, wliich, 
when yon o]>i‘n tliein, are found to contain images of gods. 
f)r, again, he is like the satyr Marsyas, not only in out- 
wanl appearance — tliat, Socrates, you will yourself allow — 
but in other ways also. Like him, you are given to frolic, 

L can ])roduce evidence to that ; and, above all, like 
him, you are a wonderful inusiiMan. Only there is this 
difference,— -what lie floes with the help of his iiistniinent 
you do with mere words ; for whatsoever man, woman, or 
child hears you, or even a feeble report of w’liat you have 
said, is stmek wdth awe and ]>o.s.se.sscd witli admiration. 

As for my.self, were I not afraid that you would think me 
more drunk than 1 am, [ would toll you on oath how hi.s 
words have moved me, —ay, and how they move me still. 
When 1 listen to him my heart beats with a more than 
(Wybantic i*xcitement ; he has only to speak and my 
tears flow. Orators, sueh as P(*ricle.s, n(*vi*r moved me in 
this w^ny, — never romsed my soul to tlni thought of my 
servile condition ; but this Marsya.s inak(‘s me think that 
life is not worth living so long a.s I am what 1 am. Even 
now, if 1 were to listen, I could not resist. So there is 
nothing for mi* but to stoj) my ears against this siren's 
song and fly for my life, that J may not grow old sitting 
ol his fet*t. No one would think that 1 liad any shame 
in me; but I am a.shani(*d in the jirowsciice of Socrates.” 

The Acrusatwn and its Cavaes . — The life led by Socrates l*opi 
was not likely to win for him either the affection or theP^®’ 
esteem of the vulgar. Those who did not know him per-**^^^^^^ 
sonally, .seeing him with thf» eyes of the comic poets, con- 
ceived him as a “visionary” (furciopoknyos) and a “bore” 
(dfSoAeVxT/s'). Those wlio had faced him in argument, even 
if they had not smarted under liis rebukes, had at any rate 
w'inced under his interrogatory, and regarded him in coii- 
seipience with feelings of dislike and fear. But the eccen- 
tricity of hi.s genius and the ill-will borne towards him by 
individuals are not of themselves sufficient to account for 
the tragedy of JDO. It thus becomes necessary to study 
the circumstances of the trial, and to investigate the 
motives wiiicli led the accusers to seek his death and the 
peo])le of Athens to acquiesce in it. 

Socrates was accused (1) of denying the gods recog- The 
nized by the state and introducing instead of them strange case 
divinili(‘s (5ai/*oi//a), and (2) of corrupting the young. 

The first of these charges r(*stod upon the notorious fact 
that he supposed himself to be guided by a divine visitant 
or sign (^aifioviov), Tlie second, Xenojihoii tells us, vras 
sup]>orted by a series of ]»articular allegations, — (a) that lie 
taught his associates to (les})i.se the institutions of the state, 
and especially election by lot ; (b) that he had numbered 
amongst his associates CVitias and Alcibiades, the most 
dangerous of tlie rcjiresentativos of the oligarchical and 
democratical j^iarties respectively ; (c) that he taught the 
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young to disobey parents and guardians and to prefer his 1 
own authority to theirs ; (d) that he was in the habit of I 
quoting mischievous passages of Homer and Hesiod to the 
jjrojudico of morality and democracy. 

It is plain that the defence was not calculated to con- 
ciliate a hostile jury. Nevertheless, it is at first sight 
difficult to understand how an adverse verdict iHicainc 
possible. If Socrates rejected portions of the conventional 
mythology, he accepted the established faith and performed 
its offices with exemplary regularity. If he talked of a 
fittt/ioctov, the SaifwvLov was no new divinity, but a niantic 
sign divinely accorded to him, presumably by the gods of 
the state, ff ho (piestioned the propriety of certain of 
the institutions of Athens, he was prepari'd to yield an un- 
hesitating obediences to all. H(i liad never countenanced 
the misdeeds of Ch-itias and Alcibiadcs, and indeed, by a 
sharj) censure, had earned the nn<lyii.g hatred of one of 
them. Duty to panmts he inculcated as he inculcated 
other virtiuss ; and, if lie made the sou wiser than the 
father, surely that was not a fault. The citation of a few 
lines from tlie poi*ts ought not to weigli against the clear 
evidence of his large-hearted patriotism ; and it might l>e 
suspected that tlu* ai*cuser had strangely inisr(‘presented 
Ills ap])licati(>]i of the familiar words. 

To the modern reailer Xenophon’s reply, of ^^hich the 
foregoing paragraph is in I'llect a suniinary, will prob 
ably seem siinui(*iit, an<l more than sulhcieut. But it 
must not be. forgotten that Athenians of the old school 
approached tl)e subject from an entirely dilfen'iit point of 
view. Socrates was in all tilings an innovator,— in reli 
gion, inasmuch as he souglit to eliminate from the theology 
of his ('outemporaries “those lies which [loets tell”; in 
])olitics, inasmuch a'^ he distrust(‘d seveial institutions dear 
to Athenian democrac}" ; in edneatjon, inasmuch as he 
waged war against authority, ami in a certain sense made 
each man tlie measure of his onmi actions. It is because 
Socrat(*s was an innovator that wa‘, who see in him the 
founder of pliilosojiliical imjniry, regard him as a great 
man ; it w\‘is b(‘canse Sociates was an innovator that old- 
fasliioned Athenians, wdio saw in the n(‘W tangled culfnn* 
tlie origin of all llieir recent distresses and disasters, re- 
gal ded him as a great criminal. It is, tluMi, after all in no 
wise stiange that a majority was found tirst to ]muiounee 
}iim guilty, and afte^\^a^ds, when he refused to make any 
submission and ]»rob‘ssed himself indifferent to any miti- 
gation of the juMialty, to ])ass upon him the sentence of 
(leatli. That the verdict and the sentence were not in any 
W'ay illegal is generally acknowledged. 

But, tliougli the popular distrust of ece<*iilricity, the irri- 
tation of individuals ami groujis of individuals, the attitude 
of Socrates himself, and the jirevalent dislike of the intel- 
lectual iiiovenient whicli he re]>resented go far to account 
for the result of the trial, they do not t'xplaiii tin occasion 
of tlie attack. Social i*s’s oddity and brusquerie were 
no new things; yet in the jiast, tliougli they liad made 
him uni»opular, tlicy Jiad not brought him into tlie courts. 
His sturdy resistance to tlie dcniiis in IOC* and the 
Thirty in *101 had ] massed, if not unnoticed, at all events 
unpunished. His [lolitical heresit‘s and general iinortlio 
doxy had not caused him to be excluiled from the amnesty 
of -103. Why was it, then, that in 399, v\hen Socrates’s 
idiosyiicrasitis wer<‘. more than i‘ver familiar, and when the 
constitution had been restond, the toleration hitherto ex- 
tended to him w’as withdrawn ? What wvre the si»ccial 
circumstances which iiuliK’ed three members of the patriot 
party, tw^o of thorn leading ]>oliticiaiis, to unite their efforts 
against one who a})])ari‘ntly w’as so little foriiihlable ? 

For an answer to this question it is necessary to look 
to the history of Athenian politics. Besides the oligarchical 
party, properly so called, which in 411 was represented by 
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the Four Hundred and in 404 by the Tliirty, and the do- 
inocratical party, which returned to power in 410 and in 
403, there was at Athens during the last years of the 
reloponnesian War a party of “ modcrat(> oligai-chs,** 
antagonistie to both. It was to secure the cooperation of 
the moderate party that tin* Four lliiiiilred in 4 1 1 promised 
to constitute the live Tlioiisjud, and that the Thirty in 
404 actually constituted th.‘ ’rinct' 'riumsand. Jt was in 
the hope of realizing the a.spimtjons of the inodcrabi party 
that Therauiencs, its lno^t ])romineiit r(‘]»iesentativc, allied 
himself, first wiili the Four llundred, alhTwards wdth the 
Thirty. In lll^tlie ]>olicy of 3’herameiie.s was tcninorarily 
successful, the Five Tlnmsaml supersfdmg the r,nir Hun- 
dred. In 401 the Tliirty oul wilted liini , im, tlaaigli tliey 
acted n])oii his ad\ice so far as to euiistitnte the T hree 
Thousand, they were careful U> kcej» all real powcj iu their 
own hands. But (ui both oeeasious the “ polity” ioi siieh 
in the Aristotelian sense of the t(‘nu, the ci.ii.stitmion of 
4 1 1-410 w’as, and the constitution *>1 t0l J03 prolcsst‘d to 
be— was insecurely based, so that it was not long before 
the “ unmixed democracy ” was rcst«>red. The iirogramme 
of the “moderates” vviiich lucJnded (]) tlie limitation of 
tlie franchise, by tlie exclu,“^ion of tho^e wdio were unable 
to provide themselves with tlie )>auoj)ly ot a hopbti. and 
thus to render to the idty sulhstautial servi<‘e, (IJ) the 
abolition of ]»aynient for the performance of jiolitical 
functions, and, as it W’ould si'i'ui, (3) the disuse of the lot 
in the election of magistrates loimd esjieeial favour with 
the intellectual class. Thus \l< ibiades and Antiphon were 
amongst its ])roni()ters, and 'riiiic^ dales eoiiiinends the con- 
stitution established ufrer the fall of the Four Hundred as 
the best whicli iu his tiiiu* Alhciis laid ciijoyiMl. Now it 
is e.\'prossly stated tliat Socrates dish k(‘d eliVtion by lot ; 
it is certain that, regaidiug pai<l educational service as a 
speci(‘s of ]>r(»stitution, h(‘ would account paid political 
service m»t a wdiit less odious; and tin* stri‘ss laid by the 
accuser upon the Hoiikmic (piotatiou ii. 188-202) 

wliicdi (‘lids wuth till* liiHs (Sa/pocr, (irpffias kai 
akXun' fir^ov lihovt of erto tar/ * trv u aTTTuXffW'i Ktu 

ai'aAK'K, ocTt ttot' cc TroAt/tei oct tin /Jtwky 

biM‘ouies intelligible if we may .sU]»|K)se that So<‘iates, like 
Therameues, wished to re.stru’t tin* fiaucliise to tJiosi* who 
were rich enough to seivc as lioj>li(es at their own evpmise. 
Thus, a.s might have been anticipated, Socjutcs was a 
“inodciate,” and the trcatiiicnl winch he received from 
both the e\ti(*me imrtics suggi'sts even if with (irotc we 
reject tlie story told by Diodorus (\i\. how, when Thera 
nienes was dragged from the altai, Socruti‘s attempted a 
rescue that his symjialli) vvilli tin' modcTatc ]javty w'as 
pronounced and notonoiis. F.veii in the nioineiil o! demo- 
cratic triumph tin' “ modern tc.'> ” m.nh them.sclves hcaid, 
riiorniisius ]>roposing that those alom •should excrejMs the 
franchise who posst'shcd land in Attica ; ainl it is it'asoa 
a]>le to suppoM} tJiat t Jicir position was .slrongei in 399 than 
in 403. l3ic.se eonsidci.it ions .sccni to in/licati* an easy 
e.\j>lauat ion of the indictment ot Socr.ilcs b> tJie d* niocratn* 
]H)Iiticiaii.s. It was a blow stnndv at tin “ iinMlnalc.^” 
Socrates being singled out loratl.ick l»ctau-.(‘, tlioML'’li not a 
probWonal politician. In* wa.s tin* \(i_\ tvin* ol m.iJeon 
ii'iit ]>art>, and had done mm li, prohahly iiioic than any 
man living, to make and to lostcr view.s winch, il not in 
the stiict scri.se of tin* teini ola^•lIclileaI, W’ert* (‘ontc’">i‘illy 
lio.stilc to the ‘‘ iinimvd ileiiiocracv. ’ llis ccc( nlrieil v and 
lictcrodo\>, as well a. tin- pii-^<»nal aiiimowts s w lin h he 
liad provoked, doublle.ss '•onliibiifcd, a.s Jns acen'-* r.i liad 
foreseen, to bring about tin* cons lef ion , but, m tin* judg- 
iiieiit of llie jirt'.si’iil w'ritci, it w.is the te;ir ol what may In: 
called “ j.hilo.snphicaI radnali.^u ” whuh juoujpted the 
action of MeJetii.s, Anytus, and J.yc«»n. 3’lie result did not 
disappoint their expectations. Ihe fi'KiKl.-* of Sociatcs 
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abandoned the struggle and retired into exile ; and, when 
they returned to Athens, tJie most prominent of them, T^lato, 
w'as careful to confine liiinsolf to theory, and to announce 
in emphatic terms his withdrawal from the practical ])olitics 
of his native city. 

Mfthid avd JhH'trinf.- Socrates wi 'Hot a “ philosojJier/’ nor 
} el (I “ teachri/' hut rather uu “ educutoi," liaviii^ Jor Ins fuii<*tioii 
“to rouse, ]»crHuade, and rebuke” (Plato, Ajudotjij^ 30 K). lienee, 
111 cxaiiiiniiijr his lile’s i\ork it is ])roju*i to ask, not Wliat was his 
p]iiJosoi)}iv i hut Wliut i\as his theoiy, and was Ins practice, 
ol educath)iJ ' It is true that he -was ])ronhdit to Ins theory of 
education hy the study of previous philosophu's, and tliat liis 
practice led to the Platonic i«‘vivul ; hut to attnhute to him 
]>hilosoph>, <*xccpt ill that loo.si* wmisc iij winch philosophy is 
ascrihed to one \vlio, dciiyiii;' the cxistciuc of such a thin^, can 
^ivc an account o! Ins dishcliet, is iiiisjcaiiiuj,' ami even emmeous. 
3or> Socrates’s theory <>1 education h.id lor its basis a profound and 
•duea- consistent scepticism ; th.il is to s.iy, he not only rejected the con- 
i. fhcliiig tlieoiics of th<‘ ph\sici'ts, of whom “some conceived 
existence as a unity, othcis a i»lni.ilit\' ; some unirnied perpetual 
motion, others pi’rpclu.il n st , muiu <1ci laicd hccomiiij' and nerish- 
iiijij to he uiiixi'i.'^al, otlii-is ,»Ito' 4 » flici denied such thiiif^s/* — hut 
also comhuiiiicil, as a lutil* atttinpt to traiisccml tin* limitations of 
liiiniaii iiit(‘lli<;cnc(‘, tli»*ii t^i\o<rot/>la, then* “pursuit of knowhsl^^c 
tor its own sake.” I’m oiiscioiisly, oi more prohaldy etniscioiisl \ , 
Socrates n stcil Ins .sd-ptuism upon the ]‘iofa^«>ic:ui docttiiie that 
man is the im.isun- ol Ins own sensations ami tecliii;j:s ; whence he 
inferred, m»t oiiI\ tliat kiiowlcdijM smdi as tin* pliilosophcis had 
soujj;ht, ccitaiii knowhili/c o( iiaiuiciiml its laws, was unaltainahle, 
hut also til it ni'illici lie mu aii\ other pcisoii had authority to 
iiv'cihcai tin* opniiofis <W anofh* i, ot powc/ 1o rotivoy mstnu ium 
to <uie who liul tt m*t. Accoidmi^lv, w heicas Prolayoi as ami others, 
alMmloiiiULf ]»1j\ sumI speculation ami comm*; forwaid as tcadnus of 
cullutc, <*]anm*d iov themselves in tins m‘w' ticld power to instinct 
and aiitlioiiry to do;'mati/c, Soctates, unalilc to icconcilc himself 
to tills im iuisi.'ilfiicv, pioccid<*d with the invi’sti^atiou o( piiii- 
(i/di until he toiiml a jesting; jdaci-, a noO (nu\ iij the ilistiiiclioii 
hclwicii cood and evil AVliil** all opinious wen* eciiially (me, of 
thost ojuiiioiis wlm h were capable of hciiig translated* into act 
sium. In* (oint'ived, W’cie as working liVf»otln*s<*s nioie serviceable 
than ollieis It was ln*ie that the turn tioii of such a om* as hiiii- 
self hc< 4 .iii. T]iou;,di he had iicitlici the iijL^hl iioi tin* powi‘i to 
loicr Ins opinions upon anolhci, In* mi;(lit hy a svst«*niatn* iiitci- 
it)^;atoi\ h‘nl anotlu'i to substitute a hctt<*r opninui for a woisc, 
just as a phy.si<*ian Ijv uppro[uiutc n*im*dics nniy i‘ual>h his jKiticnt 
to suhditutc a healthy sense ot tasti* lor a imulml om* 'fo ad' 
nnnistci sm li an mtein)oatoi,v and thus to he the ;hysi«iaii o! 
souls was, S(M latcs thoiif'lit, Ins «hviin‘lv appointcil duty*'; and, 
wlicii he dcsi nhcil himself as a “t.ilkn ” oi “ coiiversei,” he not 
only iie^^ativcly ilist iiiguislu'd himself fioiii those who, wlnthcr 
pliilosdplicis iU* sophists, (jillcd themselves “ti*jnhcis” {diddaKaXoi)^ 
hut jio'.jf IV i*ly iiidiiMtcd tin* nn'lho<l of (jiiestioii and aiisvvi*i 
(5*a\fK7-tiv7)j which In* consistently ])icf> iiedaml halutually ]»ractisid. 
lect- 'riiat it was in this W'av that So« latcs was hiou^xht to i(*f».inl 
‘•diahitn " **<picslion and aiiswci,'’as tin* only admissihle im*lliod 
hod. of<*dmalnui is, in tin* opinion of tin* present vviilci, no matter of 
men* (onji’ctuic. In the icview ol lln*oiies ol ki]ovvlc<l;'i wlinh 
has cium* ddvv II to us m Plato’s TJiurfrfus im*iition is made n7ii P») 
<»f ciTt.ini “ iin oiiijdctc Piota^oieaiis,” wluj hehl that, while all 
imiuc-.sn»iis aic ciju.dly tim , one inijm-ssioii is hctt«*r than aiiotluT, 
ami Hint tin* “ wise in in ” is om* who hy his aioiiuients ( auses goi>d 
iiiipn*ssioiis to takt tin* ]iljice of had om‘s, tlius ictonnin^ tlie s«)ul 
of the individual or tin* laws ol .i slate hy a ]uoei‘-.s .similar to that 
of the physician oi the f.iiun'i i 1) j ; and tlM‘se “ ineiimjdcte 
Protaiforcans ” are nlcntitnd with Soi*intes and the Socratns hy 
thi‘ir iiisisteiii*e (Iti? D) u[)oii the chaiactt*usti«*ully' Socrath* distinc- 
tion hetwi-cii disputation and iliali*( lu, as well as hy other lamiliar 
traits of So(*Mtic coiivi*isc In l.o t, this passa^o hccoincs iiitcl- 
li^ihle and si;rniiicuiit il it is supposed to relei to the histoncal 
Soi'rates ; ami hy teachiiii; us to rct(ai<l him as an “im*ompJete 
Prota^oiean ” if supplies fin* link vvlin li Conner Is Ids philoMojiliical 
ser’titicisTn with liis dialectir'al theoiv of r*ducatioM It is no doubt 
])r)ssihh* that Socrati's was nmivvarc ol the l■loson^•ss of his rela- 
tionship to i’lotagoms ; but the fact, <»m*e stated, hanlly admits of 
rpicslloli. 

Ill tliL application of the “dialectir’al” or “iiiaieiitn ’’method 
two pjor essi's ar<‘<lisf ingiiis'haldr’, — IhcrJrstnictive ])ir>ee.ss, by W'liirh 
the worse ojuiiiou was i‘rariicate<l, and the constructive proeess, hy 
which the b»*tfer opinion was imlm*ed. In /j;cneral it was not 
more “ignorance” with whir*h Sor*ratcs had lorontend, but “ignor- 
ance mistaking itself lor knowledge” or “false coueoit ofw isdom,” — 
a moiT stubborn and a inoie tormiclablc foe, who, safe so long as he 
remained in his eiiticnchinents, must bo drawn from them, circuni- 
veuted, and surpriwid. A«*cordhjgly, taking his dejiarture from 
aouie apparently remote priueiple or proposition lo which the re- • 
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spondciit yielded a ready assent, Socrates w'ould drawr from it an 
uiiexjH'cted but niideniablo consequence w’hich was plainly incon- 
Histent with tlie opinion impugned. In this way he brought his 
interlocutor to pass Judgiiieiit Ufion liiinself, and rerluccd him to a 
state of “doubt” or “ i»erploxity ” (dvopla). “Before I ever met 
you,” says Meno in the dialogue wdiich Plato called by his name 
(79 K), “ 1 w'as tohi that you spent your time in doubting and lead- 
ing otliers to doubt ; and it is a fact tliat y our witcheries and sfiolls 
have brought me to that condition ; you arc like the torpedo: as 
it bonunibs any one w'lio a])]»rojielies and touches it, so do you. 

For my\solf, my soul and iny tongue are ls*iiuml)cd, so that 1 have 
no answer to give you.” Even it, as olten hajqiened, the ivspoiid- 
ent, hallled ami disgusted by the iXtyxos oi d<*stnu*1iv<* jnoeess, at 
this point w itlidrew from tin* inquiry, he had, in Socrates’s judg- 
ment, gained soiiietliiug ; foi, W'liereas formerly, being ignorant, be 
had su])poKcd himself to have knowledge, now, being ignorant, he 
was in some sort eoiis<*ious of Ids ignoiaiice, and accordingly’^ wouhl 
hi* ft)!* the future more cii(*uiiispt‘ct in action. If, however, having 
been thus coiivineed of ignoraiin*, the lespomh'Ut tlid not shrink 
fiom a new eflort, Sm rates was icady' to aid him hy further ques- 
tions of a suggestive sort, (’onsistciit thinking with a view to eon 
sisteiit action lK*ing the end of the inquiry, Socr.ites wouhl direct 
the respondent’s attimtion to iiistames aiialogiuis to that in hand, 
and so lead him to fiame foi liiiiisclf a geneiali/alion from which 
the passions and the juejmliccs of tlic moment were, as far as might 
be, excluded. In this eonstiuctive process, though the (.lenient of 
suijirise was no longer iicccssaiv, tJic intf'iiogative foini was studi- 
ously preserved, bi’causc it secured at each step the conscious and 
lesjioiisihlc iiss(*nt of the Icariiei. 

Of the two ]in«csscs of tJic dialectmal im thod, the t\^ 7 xcs orMuieii 
destructive ]»iocess attrmted the nioic* attention, both in const*- lu Pla 
ipicim* of its novelty ami because iiuiiiy ol tliose who vvilliiiglyr oi and 
unwillingly' submitted to il stoppid sluut at the stage of “jM*rple\- Xenoj 
ity.” But to Soeialcs ami his intimatis the < oiisti m live pioiess 
was the ])ioperaml nceessaiy sequel. It is line that in the dia- 
logues ot Pl.ito the destructive pioccss is not always, oi even often, 
JoHowcmI by construction, and tliat \i\ Wu' Munorifbilut of .\(*iio])bon 
i oiisti iictioii is not always, oi (‘v» n ollcn, prccc ltd by the dcstnic- 
tivi* ]>iocess. Tlicic is, liowevu'i, lu this nothing suipiisjug. On 
the one hand, Xenophon, hiivnig toi his pnucipal ]>iir])ose the 
ih*f(n(*e ol Ids m.isti i against vulg.ii lalumny, sc< ks to show hy 
elh*cfivT example’s the* oxcellenee ol his positive* tnichiug, ami 
aeeoidingly is not euivlul to distinguish, still h’ss to (*niphasi/e, the* 
negative* proe*ediiie. On tin* olhe’r ha ml, Plato’s aim hi iiig imt so 
mm h te) ]>rcsiive‘ Sociatcs’s jiositivt tcae hing as i.itlici by wntle'ii 
vvoids te) stimulate* the* ie*aele*r tei se*ll-si iiitiny , just as the speiken 
wolds of the master had stinuilate*d the* he’seier, he is eoiiqu'lhd 
by the \eiy natuie* ol lus tusk te» ke(*j* the e*oiist im*tiv c eh*irie*ul 
in the* haekgronml, ami, \vhe*te Se>e*rat(*s wemid have* eliawii an un- 
mistakable (‘oneliisioii, to coiifnu lnnise*ll to e iiigiii.it ical liints. Fm 
(xaiiiple*, vvlicii we* eemipeile* .\e iioplioii’s Mr iiumdnfm, i\. t), 2-4, 
with Plato’s AV//e//;//e/*o, vvi* neite tli.it, while iii the foiim i the in 
tciloe-utor is led by’ a le-vv sugge-stiv c ejm-stmiis to deliiii* “ pie*ty ” 
as “the* knowledge of those* laws which au (•»me‘nie*d with the 
ge»els,” in the laltei, though on a fuitliei se*iutiiiyit a]q)eais Unit 
“pie*t\” is “that part ol jiislie*e vvhii’h is ee>me*im‘d with tin* 
.servie’e ot the* gesks,” the* eoiiv eisalioii is osteiisildy im*om liisivi 
lu shoit, Xe'iiojdioiJ, a jne*ii‘ icpeirter of Seiciates’s e«)nve*isalioiis, 
giv’cs the rc-ults, hut tioiibles Imiisi It little abeuit tlie* steps wliieli 
led |e> them ; Plato, wlm iii laily’ m.iidiood was an eehmatoi of the* 
Socratic tv pe*, witliholds the ie*sults 1h.it lu* may .sccuie the lulv’an- 
lagcs ot the* de*ne’tie stimulus. 

Wlial, the-ii, vveie* the ])e)silive e*one*lusions to wliuli Soi rale’s Ji, due 
e-aiiicd Ins lie*}iicis' and Imvv we*ic tlio.si ]»ositivc cone lusiems a,i,i (j 
obtained ? Tuiuiiig to Xenoplmn foi an answer to these (|ucstioi)s, limtio 
we note (1) lh.at the* ]e>eotd(*d e e>iiv (*isations aie* ceimcijie'd with 
pi.ntie-al action, ]»e)Iitical, moral, or artistic; (2) tli.et iii general 
the‘re is a jireicess Iroiri the* kimwn to the* iinkiiowii thremgh a 
gciiciali/atioii, evpressed or implied, (3) that the gi*iicialiriitions 
arc soni'*tiim*s rules of e*omiu<'t, jiistilicd hy cx.'iiiiiii.itioii of known 
jtistniK’es, soiiietiiiips definitions similailv (“stahlished. ^J’liiis, in 
Memo! ahiVta ^ iv. 1, 3, Se)e*rates aigues fiom the* known instances of 
lioi’scsand dogs tlnif the best natnrc.i stanel rm»sl in ne*(*el ol tminiiig, 
and tlie*n applies the ge^ne'iali/atiem to the* inst;uie*e* umie*r dis(*iis- 
.sioii, thiit of men ; and in iv (», 13-1 1, lie h*ads Ids interloe-utor 
to a defiidtiem of “thegoo«I citizen,” ;iml tJie’ii iise*s it to de*cidc» 
liciw'een two citize'ijs for whom lespeetiv’ciy Mi]»eiioritv is claimed. 

Now in the forme*!* of these ease-s flu* jtroeess wldeli Aristotle* 
would dcHcribo as “example” {7raf>ddfiyjULa\ and a modern miglit 
regard as “indue*tioii” of an une*iitic.il sort — siidie iuiitly explains 
itself. The coiielubiem is a inovisiemal assniance* that in the 
»artie*ular matter in li.aiid a certain e*e)nrs(j eif actiem is, or is not, to 
>e adopted. But it i.s iiei*es.sary te> say a word of explanation about 
the latte r ease, in which, the generalization be*ing a diiliidtioii, 
tliat is to say, a declaration that tei a given term the interlocutor 
attaches in general a spc(*iiioel im*aniiig, the* eone’lusiem is a ])ro- 
visioiial assurance that the interlocutor may, or may not, with- 
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out falling into incoiisistenrj', apply the term in question to a 
certain nerson or act. Moral error, Sociatos coiici'ived, jb lar^'cly 
due to the misapplication of geTicral tonus, ^^l^(•h, once atlWoJ to 
a person or to an act, possibly in a nioniont of passion or ]»roju(lioc, 
loo often stainl in the way ol sober and oarejiil rollootion. It was 
in order to oxolmlo error of this sort tliat Sociates insisted upon t6 
dpl^caOai KaddXou with inaKTiKol XltyoL for its basis. Jty irspniing a 
dehnitioii and the reforenee to it of tlje ai‘t or poison m cjiiestioii, 
ho sought to secure in the imlividiial at any rate eon.siHt(*iii*y *>f 
thought, and, in so far, eonsistein y of aelion. Aeeoidingly he 
spent liis life in seeking and helping others lo seek “the what” 
(t6 tO, or the definition, of the vaiioiis woids by wbieh the. moral 
quality of a<‘tions is deseribeil, valuing the. results thus obtaiind, 
not as corif lihutioiis to knowledge, but as means to right action in 
the iimltilarions relations of life. 

Virtue is While, howiiver, Soeiat<‘s sought neither knowledge, width in 

know- the strict sense of the wonl be- held lo be unal I ai liable, nor yet, 

ledge. except as a means to right .lelion, true opinion, llie n'sulls of ob- 
servation aceiimulateil until they Ibrined, not pei baps a system of 
ethics, bill at any rate a body of elldeal doctrine 11 iiiiself blessed 
with a will so poweil'ul that it moveil .ilinost without friction, be 
fell into the eiioi of igmning its ojicrations, ami w-as thus lecl to 
regard kmiwledgo as ibc soh* condition of A\rll <loing. Where thcic 
is knowledge,— that is to say, practical W’isd(»ni (<l>p6i^7ia'is\ the only 
knowledge wdiieli hf‘ reeogni/ed, - riglit action, he comeived, foi- 
low's of its<*lf , for no one* knowingly pn*feis what is evil ; ami, if 
there ai c eases in W'bich men seem to .u t against knowledge, the 

inferernsj to la* drawn is, not that knowledge and wiongtloing ar«‘ 

compatible, but that in tlie cases m <jues1ion the siijiposed know'- 
leilgc was aftci all igmnaiice. Viitiie, tlieii, is knowledge, knowledge 
at once of end and of means iricsistibly nalizmg itself in ail 
Whence it follows that tin* several viitiK's which an* coiiiinoidy dis- 
tinguished are csseiitiallv <me. “riitv,” “justice.'* “ <‘our.ige,*’ 
and “ tem]>eiaMce ” aietln* iMinesw’hich “wisdom” hears in diller 
C-nt Hpheies ol action : to hi* pious is to know' what is due to the 
pids ; to he just is to know wiiat is due to men ; to he eniii.igeous 
is to know’ what is to he- feared and W'hat is not ; lo he temperate 
is to know liow to use w'hat is gooil and avoid what is evil. 
Further, inasmui h »ih virtm* is knowledge, it can he acq lined by 
education and training, though it is ceitaui that oii« soul has by 
uutuic a greater aptitude than another for siK'h aequibtlion. 

Theory Ihit, if virl ne is know ledge, what has this kiiowdedge tor its object t 
of the To this question Socrates repUes, Its ohjed is the (Jood Wh.it, 

Uood. then, IS the (lood '<* It is the useful, tlie adv antagcmis. rtility, the 

immediate utility of tin* individual, thus becomes the mea.su re of 
coinliict and tin* Imiiidation ol all moral lule ainl legal enactment 
Accordingly, cacli picccpl of w’Incli SocMtc.s dcli\cr.s hini.sclfis rc- 
coniiiicmlcd on the gioiiiid that obedience to it will juoniote the 
pleasiiie, the comfort, the advaijcemeiit, tin* wellbeing ol the indi- 
vidual ; and I’rodicus's iii»ologiie ol the Choice of llciacles, with its 
coiniiioi) place oiVers of woildly rcw’aid, is acicptcd as an adeipiate 
statement ol tin* motives of virtuous action Ol tlicgiavcrdilli- 
ciilties oi ethical theory Sociatcs lias no i onec]»tion, liaMiig, as it 
would seem, so perfect ly .‘ihsorhcd the lessons of wh.it !*lato calls 

political vntnc” that moialily has hccoiin* with him a .secmid 
natuK*, and the sciutiny of its ciedciitials fimn an c.\teriml stand- 
point has ceased to he jXKssihlc Ills tliioiyis indeed .so little 
sysleinatic that, wheieas, as has hei ii .seen, mi I we or wisdom lia^ 
the (iood for its object, In* somctiiiics ideiitilics tin* (lood with viitin* 
or wisdom, thus falling into the eiior which I’lato ( , m 
f)0r» C), perhaps wdth distliiet refeieiice. to Sociate^, asciihe.s to 
certain “cultivated tliiiikeis.” In short, the ethical tlicoiy of 
Socratc.s, like tlio rest of lii.s t<*acliiMg, i'. by coiilcssioii uiiscicntitn ; 
it is the .stat(*nicnt of tin* convictions of a ivm.aikahle natinc, which 
statement emerge.s in the eoiii.se <d’ an appeal to the imlividna! to 
study con.sisteney in tlie niterjnelation ol liaditional iiiles of eon 
duct For a ciitical cxaiiiiiialioii of the ethic.il teachiiig w'liicli is 
here described in outline, ace Ethk's. 

77/ c Sorraftrs. ^ 

It has been seen that, .so far Iroin having anv av.stein, physical 
or mcta])1iy.sical, to enunciate, Sociatcs icjcectd “the piiisiiit of 
knowledge for its own sake ” as a ilelusioii and a .siiaie, a delusion, 
inasmuch as knowledge, propeilv so railed, is uiiatt.'iin.-ihle, arid a 
snare, iu so fai as the puisuit of it diaws us away fioiii the study 
of eoiuluct. lie h;is theretore iio claim to he legarded as the 
founder of a pliilosojdiical .school. Hut he had inadi* .some tentative 
contributions to a theory of morality; In* had shown both in Ins 
life and in lii.s death tlial his principles .stood the t<*st iff nraitieal 
application; lie li.ad invented a metliod having for its end tin* rccti- 
iication of o])inii>ii ; and. above all, he had a.saerted “the nufoiioiny 
of the individual intellect.” Accordingly, n.»t one- .sdiool hut 
several schools sprang ii]) amongst Ins a.ssoci.'ites, those of tlicni 
who had a turn for speculation taking seveially from his teaching 
flo miieh us their pre-existing tendencies and convictions allowed 
them to assimilate. Thus Ari.stippus of (’yreiio interpret eil hedo- 
nistically the theoretical inonility ; Aiiti.stheiies the t'ynic copied 


and caricatured the austere example; Euclides of Megara prac- 
tised and perverted tho elenctic method ; IMato the Academic, 
accepting tlio whole ot tin* Socratic teaching, first developed it 
hannomouBly in the seeptiial spun. „l its author, and, afterwardii 
eouceiving that he lunl tound in Suii.ites’s agnosticism the germ 
of a philosophy, proceeded to cmistruet a system which -sirould 
embrace at oner ontologv, pliy.si..s, and e-tliic.s. Ftom the four 
.schools thus established sjir.mg sul.seiiuently tour other schools.— 
thc^Epi(’urean.H being the natiiial sii(*i cssors of the f'yrenaics, tho 
Stoics of the- (.yiiies, the Sceptics oi the Meganans, and the Peri- 


)»atetic3 oi the Acadeiuj. 


entn 

in 


eganaiis, and the Peri- 
- , . TP r the- teaching of Socrate.s 

inaile itself felt thioughont the whole ol tlie post Socratic philo- 
st»pliy. Ot tlie inthii'iiie which he e\cu ised iiiioii Aristiiipiis 
Autisthoiies, and Euelides, the “imomplele Sociaties,” as t hey 
arc commonly called, us well as upon the “complete Sociiitic” 
Plato, .sometliing must nmv he s.inl. 

The “incomplete Son.itos” weic, hki Sociatis, m-. pics; hut, Incor 
whereas Aristiiii.us, who seems to h.ive 1,,. n in ,„iil.Mt with I'ro- pletc 
tiigoieaiiism hefoie ho madi* acijii.imianie with. Sum ites, r.nne toratin 
.seei»ticism, as Protagoras had done, horn the stamlpolnt of the- 
pluralists, Antisthenes, like his foiim*! m.istei (itagi is, .md Knclules 
m whom the amieiits lightly saw* :i suhismo oi /.mo, enme to 
.sceptitism from the standpoint ol Kle.-ilie monism, lu olina woids, 
Anstipjms w^as seeptical heeaiise, Piking intoareoiint the suhjeitivo 
element iu sensiifion, he found himselt (ompilled to legaul what 
are failed “things” a.*^- successions of feelings, whieh teelmgs aift 
thi‘in.selves ahsoliitely distinct fioiii one aiiothi i ; while Antisthenes 
and Euelides were sceptical because, hke /cim, they did not undei- 
stand how the same thing could at t he same moment hi Jii vuiioiis 
and inconsistent cjnthets, and i onseijueiit ly lonceived all jaedica- 
tioii Avhicli V as not iih‘nlic.il lobe illegitimate. Thus Aiisiippus 
iecogjii/.ed onlv feelings, denying things; An(istht*iies ie<-ogiii/eil 
things denying atliihutions ; and it is jirohahle that in this m.itter 
Euclidcs was at one with liiin. Foi, though .since Sehleiermaeher 
many histoiians, uiiiiecessaiily identity mg the fiHwv (fnXoi ol I’lato’s 
Sop/nsf with the Megaiians, have aseiilxd to Fan 1 ides a thcoiy of 
“ideas,” and on tlie streiiglh o( this .single ]i.issage lliiis eoii- 
jiM tnially interpieteil have adii.'d .i mwcliaptei to tin* lnslory of 
iMegaiiaiiisni, it isdilheull, ifnot iinpossibh*, li* see how, if the founder 
of the school had hioken loose fiom the ti.immels of the Zenonian 
|Kii.ido\, Ills suei es'^oi.s, and amongst ihim Stilpo, should have le 
com lied themselves, us they eii tarn ly did, to the L'j im; denial of 
predication. 

While the “ iiieonqdete Soer.ities” made no attempt to ov('r]>ass 
the limits wliU'k Soi lates h.id imposed upon hmuell, within those 
limits tliey oe(*n]ued ''acli Jus depailmeiit. Aiislijipus, a nti/eii 
ol Ihewoild, diawii to Athens by the f.ime ol Soei.itis, and let, lined 
tlnie by the simeie allei tion whieli in* eiuiceixed tor liini, intei- 
)»ieted the < .Ideal doi trine ol Soi i.iti's in ai‘«‘onl.nne with his own 
theory of ]»hasnie, whnh in its tiiin e.ime iindei the rehmng in- 
llueni*i' ot ^oerate,s's llieoiy ol ('oiiti.iiiwise. Aniisthenes, 

a nigged hut not iingeneioiis ii.ituie, a Iialer ol pha^iiie, timihled 
hmisell httle about ethie.il theoiy and g.ive Ins lile to lie* imita- 
tion of Ins inaslei’s aseeticism Vnlue, he hi Id, ilependi d upon 
“woik.s,” not upon aiguineiits or lessons; all that w.ts nieessrirv 
to It was the -slieiiglh ol a Soiiales (l>iog P.n it , m 1M Yet 
hell* too the Soei.itii llieory ol i/ffHfv rfiTis had a ipi.ilihing elh 1 1 ; so 
th.it (’Aiemili hedonism anil ('vine aseetn isni s<nin tnne.s evldhit 
une\]>eet« d .ippioMiii it lolls. The teaelniig ot Fan Inlcs, 1 hough the- 
(JiKid IS still supposed to he tin* hlglnsf oiijcit oj Iviiowledge, can 
haidly he said to li.ive an etlin al element ; .mil m i onsenueiiee of 
this dclieieiicv the di.ilei tic of .Sociatcs (lee< nei.itcd in Meg, man 
liaiiils, tiist into a .senes of i\enist.s m lill.'iii", smiumIIv into a 
vulgar ami tutilc eii.stie In 1,i< I, the ]).ii t i.d .Si» mI leism ol tin* 
liieoiiqilele .Soeiatics iiceessanlv sulleied, 'ven within tin n own 
iianow limits, h\ the disinemhermenl whitli ihe '-ysftm h.nl imder- 
goiie. A]t]»aieiilly the m.iieiil ii theon of i iliic.ilion w is not \.»liied 
by any ol the three, anil, liowevei tins mav’ he, they ilevialed 
fiom Sociatic tradition so tai as to esi.ihlish si hoot *, .mil .i . it would 
.seem, to lake fees like the piotessional cduiatoj' > died Sophists. 

Of the rel.itioiis m whnh tin* luftaphv sn* of |*la o lood to the Plato 
iSoi*ialic sianli foi ilelmilioiis tln-n an*. it uu*is>!l\ .ilumst a m my meta- 
theories as then* .lie mieijuelatious ol the I'litoun ■-J mu Ileuee ph)si 

in this pl.iee the wnlei must eiuiti iil Inmsi ll w it li .i .‘-•lujiniiv sf.ite theon 
mont of his own Mews, linti.ited into philosoplneal "j*'^ ul.itioii 
by the ller.ielitean thatvliis, PI.U" ndelleMu.il life .s .an 

.llKsollite seeiific, the tollowers ol Ilei.nlirus having fowaids the 
end of the .^,th leiiturv pusind to if. com lusion tin* iiinou.seions 
•scepti. nm of then* Ilia ter. Tlieie would li.tn* 1 h* u Ih. ii notlniig 
to provoke suipiise, if, h.ivmg sj.eMil.itnui 1*1 ilo h.nl civmi him- 
self to iiolitics. Ill 107, how«*\ei, he hei'iine .n.]uani1<d Mith 
Socratc.s, who gave to his thoughts a new dne.tiou I l.de mivv 
foimd an oe.-up.iliou fm hu mti He. uial en. rgic , .is .So, i if. . nail 
■ i.i tl,..s,iutn..Vol hi. IhIi.'Is aT„l tin' M.t. ol .1 . 

of .uUori. Ihit i. nol 'ipil 
tlial l*Jii(o f-av,- Iiinis.]!' to In'. Ill' '''"-k- 

iHjlitii'al ambitions, li« .tinu' loiwartl as tin- uulhoi ol Jiaiofraot 
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which aimed at producing upon readers the same effect which the 
voice of the iiiiister had produced upon hearers. For a time he was 
content thus to follow in tlie steps of Socrates, and of this ]»eri(Mj 
wo have records in those dialogues wdiicli are eurnmonly designated 
Socratic. Ihit Pluto had t<io decided a bent for niota]>hysics to 
linger long o'n r propa-deiitic stiidies. Craving knowledge — not 
merely prciviMoiial and subjective knowledge of ethical concepts, 
such as that uhiidi had satisfied Socrates, hut knowledge of the 
causes and laws of the universe, such as tliat whicli tlic jdi^'sicists 
had sougld he asked himself what was necessary that the “light 
o))unou” ^^hlch So< i ales hud obtained ]>y absiraetion from ]>aiticular 
instances Tiiiglit he converted into *‘kiiowle<lge ” pi operly so called. 
In this \\<iy Plato uas led to assume for every Socr;iti<‘ universal 
a coriespondiiig unity, idernal, imiuiitahlc, siipiasciisual, to Ik) the 
cause of t hose j).irt u ulars which are called hy the ( oninion name. On 
this assuiuptioii the Socratic definition oi statement of the “what” 
of the unnei sal, being obtained by the iijs]»ei*tion ot particulars, 
in some sort lejuvsentod tlie unity, loini, oi “jdea”fioin wliich 
they derived theii chai act eristics, and in so f.ir vas valiiahle ; but, 
inasmuch as the insjieetion of the ]»aiticulais uas partial and 
imi>orfect, the Socratic definition was only a partial and imperfect 
reprcsentafioii of the eternal, immulahle, sujuast'iisual idea. How, 
then, "Was tin* iinjicrfect representation of the idea to he converted 
into a jierfect repiesentatioii ? To this question Plato’s answer was 
vague and tentat i\ e. 15y constant levision of the piovisional deliiii- 
tioiKs whii’h iinpeileifly rejireseiifed the ideas ho ho}a*d to biing 
them into sucli shapes that they slioiihl euliiiinate in the de- 
finition of the siqueine luilieqtlc, the Hood, tiom W'liich the Meus 
IhciiKselvcs deiive tlieii oemg. If in this wa}' ue could pa.ss from 
iiiicertirn*<l gemial notions, refIi‘ctions of ideas, to the Hood, so 
as to be aide to s.iy, not only that the flood causes tlio idca.s to he 
what they aic, hut also that the (T04>d causes the ideas to he what 
wo coins i\c them, we might iiifei, he thought, that our definitions, 
liitheito ]u<)\ i-mnal, aie adequate representations of real existonecs. 
liut the Platoiii'im of this peiio<l liad another ingrethent. It 
has been seen th.d the Fleatie >5( no li.nl rested Ids denial of plural- 
ity ii[Mm eeitain .siipiaised diflicullies of piedieation, and that they 
conliiiiied to pi'ijdex Antis(hem*.s as well as perhajia Kuehdes and 
others ot Pl.ito’s ( onlempoiaries. These dillieiiltiea must he dis- 
posed of il the new jdiilosojdiy was to hold its ground; ami ae- 
cordingh, to tin* fumlamenfal as.sertion of the I'xisteiiee of eternal 
imniutuhle idisis, the ohjeets of knowledge, Pluto added tw’o sub- 
onliiiate ])ioposi!.ions, namely, (1) ‘‘the idea is immanent in the 
jiartieulai,’' and {‘J) “there is an idea wdieiever a plurality of 
purtieiihirs is < rdh d hy the same name.” Of these jiroiiositions the 
one was iiiteinh d to explain tlie attwhutioii of vaiious iiinl even 
ineoiisi'.tent ejdtliels to Iho same p.aiticul.ir at tlio same time, 
wrlidst the olln ‘1 was iieeessary to make tins explanation riv.iilahle 
in the 4 -as^* «d eommon terms other than the Soerafie universals, 
Sneh was the JM.itonisiii of tlio Jiepuhhf and the , a provi- 

sional ont(dogy, w ith a si hcme ot seieritdh* lesearch, which, as Plato 
hoiK'stly conlc'-scil, was no more than an iiiinsili/isl aspnalnui. It 
was the non -SicTuf ic element wliidi mmle the w^eakuess of this 
the earlii r tln oiy of i<l4’;is. IMiilo .soon saw that the liyjM)the.ms of 
the ide.i’s immumme m ]»artn*uliirs entailed the saeiilleo of its 
unity, whilst as a llieorv of pHslicatmii that hy]>othesi.s was in- 
sntlieient, because applhahle to ]»artieiilars only, not to the idea.s 
themselves. Put witli 4*learer vn-ws about lelatioiis and negations 
the ]>aradox of /ciio cease4l to jieiph'x; and with the eoiiscipient 
withdi.iw.ll «»f the two .sup|)h*iiientaiy aitieles the develojmient ot 
the fumlaim'iital assumption of i4lea.s, eternal, inimntahle, .siipra- 
BOiisu.d, might h'* attempted nfu'sli. In the more detiiiite the4)ry 
whi( h Plato now jtiopimmleil the iih'a W’as no longer a Socratic uni- 
versal, jK'ileeb'd and hyjiostuliz4*d, hut ralluT the perfect type of a 
natural kiml, to wlinli type its im]M*rr»’<'t members were related by 
imitation, whifst tlii.s i4daiioii A\as metaphysically explained hy 
means of a “ tlior4Highg()iiig nh-alism ” (K. I). Aicher-Himl). Thins, 
whereas in the e.iili«*r tlieoiy of i.h^as the ethhail universals of 
Socrates had lieeii held to liuve a first 4-laim to liYj»ostatiz{\tion in 
the world of idi‘jis, they are now jH'remiitoiily exeiuded, whilst the 
idealism w’hieli rc4*oneiles ]dur.ali1v ami unity gives an entirely new' 
signilieanee to so mueh of tlie Soi-ratic eleim*iit as is still retained. 

The grow'th of the inctapliy.sii'iil system ne4*essarily infliiem*ed 
Plato’s ethnal jloetriiios ; but here his linal jiositioii is le.ss remote 
from that of Socnites. Honteiit in the jmrely Social ie ]»erioil to 
ehihonite and to rccoid ctliieul definitions sutdi ns Socratc.s himself 
might hav(* ])r4qKUinded, .na soon as the theory of ideas ollered itself 
to Plato’s im.igimitioii he looked to it fur the foundation of ethics 
as of all otli4‘r s4‘i»»iices. Though in the earlier ages both of the indi- 
vidual and of the state a sound utilitarian morality of the Socratic 
sort W’as useful, nay valuable, the morality of the future .should, 
he thought, lest iqxui the knowdedge of the Hood. Such is the 
teaching of the Jirpithhe. liut with the revision of the metaphysical 
system eame a 4*om]»lete change in the view which Plato t(M)k of 
ethics and its piospeets. Whilst in the previous period it had 
ranked us the first of sciences, it w'as now no longer a science ; 
because, though Hood absolute still occupied the first place. Good 
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relative and all its various forms —iustice, temperance, courage, 
wisdom— not hein^; ideas, were incapable of being “known.” Hence 
it is that the ethical teaching of the later dialogues bears an in- 
telligible, though porha])s unexpected, resemblance to tlio simple 
pmetical teaching of the unphilosophicul Socrates. 

Yet throughout these revolutions of doctrine J'lato was ever tnie 
to the Soemtie theory of education. His niunrier indeed changed ; 
for, whereas in the earlier dialogues the characteristics of the 
iiiostur — 

“Tlie soft and iiifricate discourse, 

The wit that iiiakes us tolerant perforce, 

The iiiysUc legend, and the verse tliat 4lr<ip8 
Ah Miowllakes shower 4111 wintry forest t4>jis, 

TIo* ({Ut‘Mti4>n8 working wc4lge-likt‘ to the pi oof, 

Till* threails 4if prayer fioni old religion's wo4>f. 

The coiirtcoUH skill of keen lehiikes that elude 
The learner’s t4>lly ami the sopliist's ]>ride''*- 

aro studiously and skilfully j)re.scrvcd, in the later dialoguea 
Socrates first hecomes metaphysical, then (‘eases to be protagonist, 
and at last disappears fiom the scene. Ihit in the later dialogues, 
as ill the earlier, JMato’s aim is the aim which Socrates in his con- 
versation never lost sight of, namely, the tlialcctical improvement 
of the learner. 

Ihhlioffmphjf. Of till* liistctries of Greek philosophy eniiiiierated in the article 
Paumknjdkh the most niip4>rUiut for the study ol K4icrateH’8 life and work is 
i5ellet*s /Vu/oiop/io it th iiilini. The pari in ipiestam ]ihh Iwi'U trejislated into 
Miiglish nii4h*r the title of .Soem/es unit the StM'fotir Srtutnls, Lfiiiilon, 1877. 
Hehwcgler'st/Vsf/nr/iO d. prurhiHchi’a J'hihmojihie will also he found iiistnietlve. 
it IS plainly impossible to supply heie such u list of sp4>cial tieatisns as is 
given by lJelH*rw‘4*g in bis (innidnss d. (irsrhuhtf d J^hitnsiqdiH, and still more 
hit to provide .<1 c‘om)>b>(o biblioguipliy. lint tlii' tollowiiig honices of informa- 
tion may' Im* ineMl.ttiiiefl : — F*. Hebb'mrmaeher, “Ui'liei d. \H-i-th d. Kokiates ala 
Philos«»phen,” in Ahh. d. lii'rhnrr Ahul. d. l/'issnise/i., ISIS, and Ti'rrfce, hi., 
2, 2‘<7-:K)8, trniihlated into Ifliiglisb by (*. Tliirlwall, 111 llii* r/iitusnptnwl Afwfvm, 
G.Mrnliii4lge, isaa. ti .'iSS-Wj , L. F. Leluf, Dh Dimmi de Snet (if Pans, I SHU, 1866, 
levM'weil by E J, litre m Medecini^ et MfiUrnit, Pans, 18711; G Wrote, 
nf(,utcf, eh. Ixnii , uinl Ptido and the uthir CnnijifuunuH of Sohiati'i, London, 
ISiift: C. P. Ibnniuiii, 7)r SiH'ridts (uviimtonhut^ Gottingen, ISf)!; W 11. 
Tiiongmon, The Thu>drn\ of TiOiidoii, lh(5rt, Appendix I. ; T. Wildaiier, JK 
/‘m/thohigie tl IViltens b(i .SoArfib^ .^c , liinhbiin'k, lh77 Koi llie mcw taken 
111 the piesent article with legnrd to tlic daipdiuoPy see the wiitci’s ]>a))er 
“On the HaifiitvLov 4»f Sociates/’ in the.fmn imf of Thilolodij, v. ; and eonip. Chr. 
Meiners, TerwiMhte philosophisrlte Sehriftm, Li'ipsic, 177n -“in nnnm'iitH of 
‘.Sehwann4*i4 r Hocinti's took f<»r the voiei* of nn afti-iulanl genius what was in 
n*aiity an instanfaiii'oiis iiresciitiment in regnui to tlie issiu^ ot ii contemplated 
net " Pol a (iiller Htati'iiienl of the writer’s view of Pinto’s lelatioiis to Socrates, 
see a piip4*r on Plato’s ItepohJir, vi 601* , in the,,/(;Mrim/ of Philnloffif, x , and 

a series ot |Mipers on “ Plato’s Tlieor> ot Mens," in >ols x., xi , xiii , xiv. 4>f 
the same jieiUHlical. C'om]i. Soeirisjs aiul (by ail m4*aiis') Ernies. (11. JA.) 

S()(^]{ATES, clnircli historian. In the course of the 
last twenty-five years (42r>-450) of the reign of 'llieoclo.siua 
If. (tlie first thoroughly Hyzantme emperor) at least six 
(‘hiircli libstories were written in (Ireek within tin* limits 
of the Eastern empire, — those, namely, of l*liilo.storgius 
the Arian, of I’hilipj»u8 Sidete.s, of Soeratt's, of iSozomen, 
of Theodoriit, find of Hesyeliius. Of tlie.se the first, no 
longer extant exeejit in fragmeiit.s, st*ems to luive been the 
mo.st important. Tho.se of J’hilip and of lle.syehiu.s (the 
former an untru.st worthy and dreary jierformanee) liavo 
also perished. The remaining three are now our main 
.sources for (‘hurcli liistory from ( Viiislantino to Tlit'odosiua 
II. None of them has ventured njxm a fre.sli treatment 
of the ]M*rl()d dealt wdtli by bhisebius ; all three begin 
their narratives about the }>oint wht're his elo.ses. In the 
West the Chujr/i ///.s7o?y/ of that, author had already been 
continued by niifiniis and his Chnmirh* by .leromo, and 
the work of liufinus was certainly known to the Hyzaiitines. 
Nor did these write indej*cnilently of each other, for 
iSozoMiCN (y.c.) certainly had before liim the work of So- 
crates, and Theodorkt (y.e.) kncNv one or bolli of tlicni. 
The three histories togetluM’ became known in the West 
from the 0th century tlinmgh the selection wliicli Ca8.sio- 
dorus caused to be made from them, and it is to this selec- 
tion (if w'e leave llulinus and Jerome out of account) that 
the Middle Age.s wiTe mainly indebted for all lin y km*w 
of the Arian controversie.s, and of the period generally 
between the councils of Nice and Epliesius. 

The 'EKfcAcfrtaoTtKi) ‘loTop/a of Scu'rates, still complete, 
in several books, embracing the period from 300 to 439, 
W'as written about, or at all events not later than, 440. 
He was born and brought up at Oonstaiitiiiople ; the date 
of hi.s birth is uncertain, but it can hardly have been be- 
fore 385. Of the facts of liis life we know practically 
nothing, cxce]>t that he was not a cleric but a ‘‘scholas* 
ticus ” or advocate. Of the occasion, ])lan, and object of 
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his work he has himself informed us in the prologues to 
his first, second, fifth, and sixth books. It is dedicated 
to one Theodoius, wlio had uiged him to wiito such a his- 
tory. He had no thorough jireparation foi the task, and 
for the period down to the death of ('onstaniius (3G1) 
was practically dependent on Rutinus Ills work finished, 
he became a student of Athanasius and came to see how 
untrustworthy his guide had been. He a((oidingl> n 
wrote his first two books, and it is onl^ this icvision that 
has reached us Tin chief sources fiom wlucli he drew 
weie— (1) the Chmth Ihstory^ the Lift of Constaniim, 
and the theological works of Eusebius, (2) the Ghuuh 
JTibtoiy of Ilufinus , (3) the woiks of Atbana-^ius , (4) the 
no longer extant i/niayo)*y»y tC>v wi»io(Soct«li of tlie Mart 
donian and scmi Anaii Sabinus,— a colkction with com 
mentancs of acts of councils, hi ought down to the uign of 
Theodosius 1 (tins was a main source), (3) collections of 
letters by membtis of tlio Aiiaii and orthodox partus, 
(6) the Amoratu'^ ol Epipliamus , (7) woiks of Aiclitlans, 
Giegoiy ot Jjaodicea, Kvagiius, Palladius, (nations of Ncs 
tonus, Ac Theological littratuie }>ioper - as, foi example, 
the wiitmgs of the ( ^ajjpadoc lans- he quite neglected 
On the othci hand, he appeals to have known some ot 
Origen s woik, and tlie Aytifoqia yro Oiuym of i*ainphiliis 
It IS to Origen and Oiigtns imiiKdiate di^c ijdts that lit 
refers when he speaks of “the old (huieli wiittis, ’ oi ol 
“the (^hnstian philo>i( (pixels’ , the last designation, how 
eiti, also includes the monks Jeej) alleges, but does not 
adduce any adeejuate jiiooi, that Socriles mack iisc of 
J’hiloslorgius As legal els piofane liistoiy his matciials 
were exceedingly detertne Thus, foi e\im]»k, he eon 
fcbses his It isoii f<»i not lelating tlic ]m)1i1i( il lijst(»i> of 
Constantine to be that lu has heun unable to as( itain 
anything about it »k( p has instituted an exaininition 
into the containing histone al notes mack use ol liy 

our authoi with the following n suits His chionologic il 
data with tht lads he a])]unds to tluni aie ot tlie highest 
value, cs]ie<iall> in those < iscs when, as soinetinies hap 
j»cns, data die ]U(sciMd which an less ]»re( isc jy given in 
otlicr fasti and chioiiKles Soincwheic* about tin >ear 
31)3 400 his Use ol these, pieeiscly diti d itcouls of jnotaiu 
history comes to an < ml 1 loiri this point his iiitoi mation 
isjmuly ec(ksiisti< il (elites ot oidination and death ol 
bishops and tin like), tlmt is to sa>, he inakis use of 
church lasti Tin scculai tasti c>f Sociatcs (oiiie clown 
prc'cistly to the siinc point as those whuh 1 1 > in the lust 
rank befoie Jdatins ^ Ills mkcuungs by ()l>nipiids aic 
geneially wiong, tin eiioi aiising not lioin any systciualn 
source but mcul> lioin caiclcssness It is not all(»gcthci 
impossible, howevei, aflti all that Sociatrs may Invc 
taken the historic il data of hi-, fasti at second li uid from 
the piofane histoiiins He (citainly nude use of Eutio 
])ius , but that he had any lecouisc to huiix|nus and 
Olymjnodoius is more doubtful, and linked would be (jiiite 
improbable il it could be pioved that lie liad riiilostoiguis 
bftoie him TIkk is no cvidtinc of his hiving known 
the woiks of l)cvij>]nis and Zosiinus Tint he is giea.ll> 
indebted to oial tiadition and to tin Icstiniony of eje 
witnesses, especially eit meiubcis ot the ^ovatian com 
inunity in (\)nstintiiio])k , some thing alse> he has set down 
from pcisonal knowledge Tin (oiitcnts ot tin closing 
books uic* loT tin most jiait d« lived fioni oial liadition, 
from the nariativfs of fiiends and eountiymcn, fioni wlnt 
was still generalh known and ciirnnt in the c xpiial about 
jiast events, and tnmi tin ephmieial hteiatnn ol tin day 
The thoolognal position of SonaUs so f ii is lu « in 1 « siul to 
httvo had OIK. is It oiKi disrlosid in his iinliinilid idimi itimi loi 
Ongen. All th» (in thus ot tin* gn d Mtvuiliiin In 
meiely as empty aiui vain obsi ui intistb , foi tho oitliodov yo n s 

* See iloldei-Egger. Nuns Aichivf diuUh* Heath , u 01 


hero he apptxlb to Atliuusius Closd> connedid with Ins high 
Tcgiud loi Diigon lit Ills ippTt ( 1 itioii ol SI K lice geiKijJlv tiiul Uit* 
modtiatioii ol his jiulgiiu nt on all dtigm itn mu slu>iis At i online 
to hmi, i\\7iviK7j iraiBtui is intli,pciisiblt witliin Hit tinutli , 
ininy (obtk nhilosoplu rs i, not tii hum tlu knowlttkc ol (,otl, 
isispio\Ldh> Hull (inimplunt uguimnt- i^runsl itluist^ iiul 
gamsiytiaol diMiit ptovitltmt H, i,, sp, ,hd not st t tlu ni 
stives agiiust tlu stntl> «i (,n t k lift lalui iiul sutiui 1 ml Imd 
cvdi iiudoathoiough sink ol tlu m Inmstli ) lu S iintuus it 
IS tiiu, (ontaiii all Ihil jiptitiumto iuith md lift l.uf n, i„» 
tint to tin dit o! (onfnfin^ ^tinsiMis ( i.tk smiut, tli nlon, 
iiiust not IK binislutl fitnn tlu thuuli iml tlu tt n It n \ witliuc 
lilt* thunh so to deal with il ls^\l(,ll^ this )init ol m w w»s Iho 
common out of tlu iinj(.iit\ ol t hi d \ ( l,n tims li lint imh,] 
ant! isnottoht itgaitUtl »sc\ iitioinlh 111 i ,l ]}, holds 
tiimot tin position ol SotIlt^^ m i 1 t ,l nnti iiusiums 
On tlu oiu hiiitl, indtcd, oith kI i\\ iml h h \ u m 1 / tl to 
Ills inintl by tlu wlu it and tlu tuc u \i tinh )m m 1 > lln 
iimt opiintm ol (. itholu ism, tint (( iiti mj nn.ill 1 w his pit 
vaihd within tlu thuuh tiom th tiist h n m ih< tiu 1 nth 
onl> 111 Hu in>s!(i\ of Hu liinit\ , lu pi k h » ti t h hut 

hifii die itli (oiuhniinil is intcilopns i u i| u 1 im mu \ it i , 

ttclmtt I 1)> hid 'iiul St U sttknu nu tin hi ij i , i 1 i 1 imu I 
so luut li ns tit itid of Aiiini'*m it nil in In li tti\ o tli dmi 
he bilit \(s in tlu inspii itum of tlu t th ii ti il m ils i mu h 
IS in th it oi tin St nplint s Hu msi l\t s 1> 1 on Hi tllmliiulh 
tikes absolnttlv no nittust in tlogmituil sul il ti s ml dui il 
dispute s Ik rt gaids Hu in is tlu soun t of u it t \ il m I • \pi s s 
his I isving foi ptito “oiu ought It uloit tlu iiullillt m\ t 
insiltiut Ihis tittitinh, whuh w is tint ol u ost t iu iti 1 1 \ 
/intiiK livnnn, Ins in piilnnlii t ists ni id it jios liih hi him 

to Hint at i(i\ lit I jmlginiiits 1 \t n ^i iiiting Hi it s uiu Itlih 

Kill nils of antique Kscict iiij\ hi\i (oiitnl iifi I to this ml \ui 
iilthougli somt of il IS tcTfunh to lu stt tit \mi to hisili po ilim 
ititl tt inpi lanu nt. still it w is hi tili^ious ]>issivit\ thit h u 
chttnnintil tlu thiiKlti ot Sotiitcs iiul mil him i t>pi d i\ 
nn|>lt of Hu laid Ik/mtiiu (}iiishniit> If s> iitts Iiul Inttl 
ihoiit tlu veil lil lu <<ituni\ woultl not hn i inkttl Jiinist If 
on Hk suit of Atli'iiiisuis hut woultl Im\< |om I tlu pnt\ of 
nieiliition Hut tlu o/xooi noi li is Ikiu lul lowii ml nmst he 
itcogiii/td istonttflv tvphssin^tht in\stii\ onlv oiu on^ lit to 
list satisluti with tint woitl nitl with Hu iipii Inti ii ol \iimi iii 
4 ntthiiignit (,(\oi> lu w clistim tit ii, is mis hi \tiii '1 h ttm 
tiovtisy in ils eh f ms is i iiKTo^axu* to him lull ol niisun h i 
stiTithngs S mu tinus lu gins ]uoiiiiiun t iiul t au tl ti tlu 
f It t tint tlu disputints ]iaitnll\ I iih I t i uiul i t itul t m unth i, 
1)1 < iiisl tlu \ luti Si pn iti intiii ts it li ill Hiost i n tlu t m suit 
d< suing ihoii t n I V t liiiig to gii iitl i^imst p>hth<isu thos on 
the oHu I lx g most ifi ml ol Siht lli mi lu TI ililimtful h »« 
(iti, toittogni/t o tint tlu i ontioM isu lit jii nth ind tii ii 
loot lUiiKi cniulititm slniihi, md soj hi li\ IS t umIi ju ntl\ 
lu pissts vii> simp jiukini nts on \lu h ^loiijs ol I sh j in 

flu ]»i( f ttc to Ills fifth hottk hi ( \i lisi s Im Ik u hug n tl i »ii 

of jiohtit il hi*»tt)iv on tlu ground oi Im d« ii f » ^| lu hi i i hi 
tlu tiiigu f whuh jMiusd ot tlu null s', di i nt I 11 li h ps 

ttmhi not lul to t \t itt , iiul in tint I li nth I 1 h jul 

hiinstll on 111 \ii liiMiigflnth ud ( Mil th tillil 1 i h | ^ I his 

ittitiuh of his his givtnliim i (titun im i iii I iiii| iitiiditt 

( oiistintius anti tnn Tulnii ml \ d iis it i iri ii « li 
iinlttl vtiy Tlu Ainu (u>th who tli I I i th ii i luion 

ail iitogni/rtl isgtniiiiii iniitMs Ills th nit ii di n «l (Mil 

and Nistoiins, iml his niiiilm mil nti i m <1 th 1 u iiiii/s 
ol Hu ( hiistidogi il (ontU)nrs\ u nu 11 I it 1 ii u I lus 

ton il tonsil iitioiisnts'. In In pi nt m ii iii t i h 

atknowUdgts his tiwn im oiiijM ft lu \ t ^i\ m ] nu n I nils 

tlu (Jill stioii o\ 1 1 tet tlu I h ) V 1 1 th 1 1 \ i i A I 1 m 

split ol Ills t iitit i lu of intliM In ds 1 1 i tli \ i \ In 1 ( ) ^ 

as list) foi tlu nionks willuni inin 11 lu d in^ iM m h d 
It ligioiis ]>iolt si ms In i s[ I 1 (1 t \ in u < f i il I 1 1 i Hi 

lit Ins pud » tiilmti (»1 Hu In^lust <i 1 i t t ii ) i i I m 
Ins (hu wtt 11/ ituiii 111 1 hi otlosiiis 1 1 d » wl I 1 1 i I ns 
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ol tlu hiigldt st I olouis) he dt t s n 1 I n’ t ] id 
till iiiijxioi I ouhl ilniost lomp tt s il tli n 
fiojii fIi(S( twotlnjit is (n .. ni 
t oultl It nil fiom till pigt s ( f S > Ml 
as inoinsluism in Ihost iIias 
If iiiovnl fioin till (liiinh till 
to 1 (fnt thi piiiu iplt s of nu 
squnif ins M wsofhis<oi\ ni , 
goiu so f 11 as f iiij dl\ t » I \ pi 1 I sMo| d h\ witli 1 | 1 i n i i 
tlu ihaTiipion of tlu ic Id 1 1 I i h i t » n ni s 

As a smut loi tlu j i no 1 w ill m \\ 1 i h h wi H s' H •! 
Sixiitcs IS ot Hu gn lit 1 s t' It 1 id i h I is 
f\Ln the most moth t t \j) » 1 iti n In 1 ni dt ? i 1 J « 1 ni 
f oiitcptioii of wh it is int lid I a 1 ni h ! i 1 i ^ ' J ^ i il s his 
HOIK “As loll/ is flu It is j I t tl ? I II n» d mil i i hi ‘ 
oitheLliuuh , hut, on Hu otiuihinl n iHu r I luu u l \ ii/lns 
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come into the story. What, tlieii, is left for it ? A collection of anec- 
dotes and :i senes of episodes. In point of fact this is the view 
actually takcMi l)y Socrates. His utter want of care .ind consistency 
appears most dearly in his vacillation as to the relations between 
cis'lcsiastical and jiolitical history. At one time* he briii^p in |)olitics, 
at another he e\cu.ses liim.self from doiii^ so. He has not failed to 
observe that church and state act mid rt*act njioii each other ; hut he 
lias no notion liow the relation ouglit to be conceived. Never! hele.ss 
In'. Avliob* nunativc follows the thread of jiolitieal — that is to say, 
ofiuipeiial history. This indeed is eharaidciistie of his ISy/aiitine 
(’linstian ])oiiit ol\iew; ehnieh liistoiy liecoiues inetaiiiorplio.si‘d 
into a Instory of tlie em]M*rors ainl of tlu* slate, because a special 
cliiireh history is at bottom impossible Hut e\en so one hardly 
hi*ais anythin*; about state op coint exccjit ^Mcat eiitei prises and 
ane(dol(*s. Political insi{;bt is wholly wanting to Socrates; all 
tlie orthodox emperors bla/e tortb in a imifoim light of da/zling 
splendour ; even the miserable i\n‘ndiusis piaised, and Theodosius 
1 1 . figures as a saint whosi* exemfilar}' pidy tui iu‘d the ea}»ital info a 
ehuieli. It in addition to all tins we bi-ai in mind that in his later 
books the Iiistorian’s boii/on is i ontined to the eily and patriai eliate 
of Constantinople, that he was e\eeedingl3'^ ill intoiined on all that 
related to Koine and tlie West, that m order to till mit his pages he 
has introduced nairatnes of the most uniiiiiiort.iiit deseription, that 
ill not a few instances he iias • vmeed his eiediihty (although wlien 
coinpanMl with tlie m.ijonty of his eonteinporaries lie is still entitled 
to be. called eiitnal), il becomes sidlieiently clear that liis jrislon/, 
view'cd as a wliob* ami as a lilerar> production, can at best take only 
a seeoinlaiy place One gieat eveelleiiee, h(»W'ever, (*annot bo denied 
him, liislioiiest .'ind simcie ilesiie to be im})aitial. He tried also, 
as iar as he <-ould, t(‘ (iislinguish between the eeitain, the probable, 
the doubtful, and Hu* uiitiue. He made no pretiuiee to be a 
seaiebei <»f beaits and fieijueiitly declines to unalvso motives. Ib* 
has ns.idi* li.udv eonlissiou of his ne.seience, and in certain passages 
his eiitieal |iidgnii-iit ami sober sense and eireuinspeetioii arc ipiite 
stiikiiig. lie vMMli's a plain and unadorned style and shuns siip<*i- 
lliious woids Oeeasionally even then* are tom hes of good humour 
and ol tiemhant H.iliie, aUvays the sign of an honest wnter In 
slmit, tlie rule to be ap])lied in the entieisiii of Socrates is that bis 
learning ,111*1 l\nowle*lg(* can bo trust e<l only a lilt b* but bis good- 
will .jud sliaiglitfoi wanlness a great <leal ConsubTiiig the ein'Uin- 
sfaiin's und*i A\iiieb lie wrote and the miseries of the time, it can 
onl\ lie mat t<*r tor eongiatulation that siudi a man .should have 
beo(»im oni informant ami that Ins wink has been preserved tons. 

Finally, it is to la* noted that Soerat<*s was either himself origin- 
ally a No\atianist who bad afterwards joined the Catholic Church, 
or tlM« wlielhei thioiigli Ins ancestors or by edm*iitioii he had stood 
ill im»st intniMte it*l itions wdth tlu* Novaliaiiist (Jbuveii. In his 
Jlistont be b**li{ivs great sympathy' with that body', has gone wdth 
e\a<*tiiess into its Instory in Constantinople uml PJirygia, and is 
iiidebteil toi mu* li ol the m.aterial of Ids work to Novatiaiiist tradi- 
tion .and to bis int**nonise with prominent niernbeis of the sect. 
Hotli direetU .111(1 iiulm'*'tly be has declared that Novatiaiiists and 
Catholics an* l)i*)tlieis. that as sueli tliey ought to s(*ek the closest 
relations with one aimtber, and that the former ouglil to eiij’oy all 
the privilcg**s ol the l.itt*'r Jlis etfoits, Imw’evei, had only tins 
result, that lie bim-<ll alterwanls fell under suspicion of Nova- 
tianism. For bibliogi.ipby , see Sozomiin. (A, HA i 

SODITM ANi> SODA. Sodium is one of Hit* two ]»rin- 
cipal alkali inetiils, regard iiig the general jiropertiea of 
which the reader is rel'i‘rred to (^iikmistey (vol. v. p. hLM) 
and the. iiitroductoiT]3()rti(mof J^otaksium (vol. xix. [». 58S). 
In eonibination sodinni is a gi*neriiJly diH’iised and most 
al»undant element. Tin* salt dissolved in sea water consists 
ehiefly of ehJoridi* of sodiiini (Na(M), and according to 
Dittinar's (*al(*iilation (see Si:\ Watkk) llie oceans ot the 
world (‘ontain of sodium ealciilated as ehloride not le.ss 
than .‘10,000 x 10^- (/.c., 30,000 million million) tons, whilst 
of potassium calculated as sulphate tlie amount in sea water 
is I HI X 10^- ( 1141 million million) tons. From seawater 
have l)ei*n ilejiosited the enormous beds of rook .salt found 
in many j>j;irt.s of the world (sec Salt). Sodium carbonates 
are also widely di.spcsrsed in nature, forniing constituents 
of many mineral waters, and occurring as jirincipal saline 
components in natron or troua lak(*s, as efflorcseences in 
Lower J^lg}']>t, Persia, tind F*hina, and as iinio in Mi’xico, 
C^ilombia, and A'eneznela. The solid cm.sts found at the 
bottom of the salt hikes of the A raxes jilain in Armenia 
contain about IG ]>or cent, of carbonate and 80 of suljihate 
of soda. In New (Iranada there occurs a double salt, 
NayOO.j-f CaCXL 4- known as gay-Iussite. In 
Wyoming, California, and Nevada enormous deposits of 


carbonates, mixed in some cases with sulphate and with 
chloride, occur. About Szegedin in Hungary and all 
over tlie vast pusztas (steppes) between the Theiss ami the 
Danube, and from the Theiss uj) to and beyond Debreezin, 
the soil contains sodium carbonate, which frequently 
assumes the form of crude alkaline crusts, called “szekso,” 
and of small saline ponds. A purified specimen of such 
Debreezin soda was found to contain as much as 90 per 
cent, of real carbonate (NaCOg) and 4 of common salt. 
Natural sul])hate occurs in an anhydrous condition as 
thenardito (NuoSO^) at Tarapaca, Peru, and in the rock- 
salt deposits at lilspartinas near Aranjuez, Spain. Hy- 
drated siil])hates occur at several localities in the pro- 
vince of Madrid and in other provinces of Spain, and at 
Miihliiigen in Aargau, and ctipious deposits of glaubcrite, 
the double sulphate of sotliuin and calcium, arc met witli 
in the salt-mines of Villarrubia in Spain, at Stassfiirt, and 
in the jirovince of Tarajiaca, Peru, &c. A native nitrate 
of soda is obtained in great abumlauce in the district of 
Atacama and the province oi Tarapaca, and is inqiorted 
into Euro])e in enormous (juanlit ii’s as cubical nitre for the 
jireparation of saltpetre (see Nituookn, vol. xvii. p. 518). 
(Iryolite, a fluoride of aluminium and sodium, AlF.j + 3NaF, 
is extensively mined in Orecnland for industrial ])urposes. 
Tliese form the jirincijial natural scairees of sodium com- 
pounds, the chloride as rock salt and in sea watt‘r being 
of such predominating importance as quite to outweigh 
all the others. Put it is tpiestionable whether taken al- 
together the mass of sodium they rejiresent is as much as 
that disseminated throughout the rocky crust in the form 
of soda felspar (i.c,, as sili(*ate of soda) and in other .soda- 
containing rocks. From this source all soils contain small 
proportions of sodium in soluble forms, lienee the ashes of 
plants, although tlu'y preferably imbibe potassium sails, 
contain traces and sometimes notable quantities of sodium 
salts. Sodium salts also form essential ingredi(*nts in all 
animal juict*s. 

Considered industrially, by far the most im}>ortant bodies 
are the carbonates, the sul]»hutes, and caustic soda (sodium 
hydrate), the manufacture of which forms the basis of the 
soda iinhistry. Immense quantities of these bodies are usiid 
in tin* manufacture of soaj) and glass, and under the niiim* 
of “washing soda” or “soda cry.‘<tals ” the eoiisumjition of 
the hydrated carbonate for domestic washing is also very 
great. Tlicre are indeed few olieinical industries in which 
soda in one form or anotJier does not play an iiiqKirtant 
])art, and the combinations of economic value into which it 
enters are numberless. It will be conveiiii'iit to treat of 
the manufacture as a wliole by itself, after speaking of 
sodium and its salts in their chemical relations. 

/SW/'/o//,in Ganimu N<ttn um (symbol, Na; atomic w'eight, 
23-053 ; O- 16), is a univalent metal. It occurs nowhere 
in nature in an uncombined condition, and was first isolated 
in 1807 })y Sir Humphrey Davy through tlie medium of 
voltaic electricity. It is jirepared by distillation of an 
intimate mixture of carbonatci of soda w'ith cliarcoul. The 
jirocesH is quite analogous to that followed in making 
inetallie. potuvssiiim (Potassium, vol. xix. p. 590), but much 
easier of execution, and free from certain dangi*rs whicli 
attend the ])reparati()ii of the other. The distillation is con- 
ducted in cylindrical iron retorts protected against tlie fire 
by means of fireclay tubes fitting closely round tliciii. Jn 
tlie charge is inchuled a certain proportion of chalk, w'hich, 
giving off carbonic acid, aids in driving over the metallic 
vapour and ]»rotccts the distillate against oxidation. The 
metal cast into the form of cakes or ingots is protected 
from the air by a coating of paraffin and secured in closely 
fitting soldered-up tinned-iron boxes. Metallic sodium is 
very similar in projierties and appearance to potassium. 
The princijial points of difference are its pure white colour. 
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its specific gravity (0*9735 at 13" *5 C.), and its fusing point 
{9 5" *6 C.). In thin layers its vapour is colourless, hut dense 
fumes have a purple tint. It decomposes water violently, 
])ut the liydrogen evolved does not take lire, although the 
reaction is more dangerous than the corresponding plieno- 
niena develo])ed hy ])otassium, because it leads fre<iuenily 
to most violent explosions. Yet the process serves in 
practice for the })re 2 )aration of jmre soda hydrate. In this 
<>]>eration a 2 )iece of sodium is placed in a silver basin 
standing in a shallow cold-water bath. T)roj» by <lroj) 
water is added — the metal between the additions being 
alloweil to expend its energy —till the desired quantity of 
hydrate is formed. The jirocess, in short, is so condiictiid 
that, exce 2 >t at first, the metal never touches water in any 
other form than that of a strong soda lye. Sodium is 
largely made for use as an agent in the manufacture of 
aluminium and magnesium, and as a rcagmit in laboratory 
o])erations. The metal does not afiect carbonic oxide at 
any temperature ; it acts on hydrogen as potassium does ; 
but the compound is less stabh;. On ammonia gas it acts, 
as ill the parallel t*ase of potassium, with the formation of 
NlIoNa, only the riaction is less miorgetic. Sodium has 
less powerful alliriily to oxygen than ])otassiuni ; in dry 
air or oxygen it burns into tJie dioxide Na/)^,-— a product 
obtainable also by heating the. nitrate or nitrile. A 
white, solid soluble in cold water, forming a hydrate, 
N€aoC)jj + t*^lT.iO, is obtainable in crystals, the solution of 
which is strongly alkaline. With acids it yiehls sodium 
salts and j>t*roxide of hydrogen. Sodium t(‘iroxidc (Na^O^) 
is not known to exist. 

Cuuiitir Soda (NallO) is ]»repared from carbonate by 
iiKNins of caustic lime, just as caustic. tJola.sJi is made, 
fioni its carbonate (.see roTAS-siiJAi). The analogy hetw(*cn 
the two eaiistic alkalis is so jierfeet that we need only 
Miinmariz<* the points of diftenmeo between them. (\>ni- 
]>ared with caustic ])otasli, caustic soda i.s less ea.'^ily soluble 
ill water, less caustic, Jess energeticfilly basilons, less prone 
xvheii fitsed in air to j)a.ss into ])eroxide, lunee less de- 
structive to ])latinuni, iron, nickel, and silver ves.sels. 

Soifiiau V/i/orldr (Na(M) occurs in nature in a nearly 
pure state. Absolutely pure salt i.s made from conimtTcial 
salt by precipitating troni a solution the lime and inagne.sia 
by ]uire carbonate of soda, filtering, neutralizing with ]»ure 
liydroeliloric acid, coiU’ent rating by evaporati<ni, aiul then 
2»n‘cipitatiug the. pure .salt by a stream ot Jiy<]rochIoric 
acid ga.s. Tlie cry.stallim* pre<*i])itate is collected over 
glass xvool, washed with tmre fuming h;vdrocl)loric acid, 
and dried by heating in a [)latiiium basin. Jt forms non- 
hygroscojiic. cry.stal.s, fri-c fiom eomhined water, having a 
specific gravity at IG' Cl of 2*1 Gii (Stolha), and according 
to ('’arnelley fn.siiig at 77G"Cl The solubility i»f ^lunj 
.salt in water is almost independent of tem])eralure ; JOO 

parts of water (lis.solve — 

at 0* II oO’ 100' JOS" 7 

(iMiilinr) 

3rcr»2 y5-87 ^7-25 yo-jil 40f)3 pjutsof NaCl. 

Regarding its eonnmu-cial relatioiLs, itc., see Sm.t. 

Chlorate of Soda (NaCK)..) is a salt of some industrial 
inqiortance, from its use in tlie manufacture ol aniline 
black, it may be made from the ])otasli salt {a) by de- 
eompo.sing this with hydrofluosilieic acid (^vhich precipi- 
tates tin* ]>otassium as fluosilicate and yiehls a solution of 
ehlorie. acid), and neutralizing the chloric acid solution 
with soda, or (/>) hy double decompositiou with bitartrati* 
of soda, NallC^H^O,.,-- tin* cream of tartar (KllC^H^OJ 
sejiarating out almost completely, wliilst the chlorate ol 
fioda remains in solution. According to Widdoti, it is best 
manufactured from caustic soda by the direct action of 
chlorine, the two salts NaCJI and NaClOa being sejiaratcd 
by crystallization. Chlorate of soda forms cubes which 
often exhibit tetrahedral faces ; 100 jiarts of water dis- 


solve at 0" 81*9, at 20" 91), and at 100" C. parts of 
the salt. Hence it i.s much more soluble than the ^lotasb 
salt, on which aicouiit it i.s [ui'ferred for aniline black 
j»rinting. 

(Na^SOj) is the mo.st largely produced of all 
soda salts in inauiitactnring oj»e.ratmiis, although it is re- 
garded princi2>ally a.s an intoniiediate product. I'he an- 
hydrous salt readily combines with water into a cry'-falliiie 
soluble compound, known as Clauber’s 

^It. Ihis forms large liansparcnt mouocliuic crystals, and 
is characteristically prone, to l\>rm sn[)ersaturatcd stduiions. 
100 jiarts of water dl^solve - 
at 0' 11 «)7 

12*17 2(;*38 99*48 322*1 312*1 nails of Xii ,sn. nO ILO 
5*02 10*12 28*11 50*05 50*4 ]ui1s of Kslsoj " 

As the tenqieratiire rise.-, beyond about :V,\\ the solu- 
bility decreas(‘s (C.iy-Lussac). (dauber’s salt, when ex- 
posed to dry air, e.s])ocially in snmnier heat, gradually 
tails into a powder of anhydrous sulphate. It is imirh 
less volatile than the chloride. 'J'ln* thiosulfdiate, Na.,S.,(), 
(commercial hyposulphite of soda), and soda salts of other 
lower suJ])hur acids, are reserved for Sm.riiUK. 

Of all .sodium com])Oiinds, (*xcept common salt, the car- 
bonates are by far the mo.st iinjxu'tant, both indu.strially 
and chemically. These coinjirise the following. 

Manual Carbonate, Na^( !() ,. — The anhydrous salt usually 
j>re.sents itself in the form of a white oi>a(|ue porous solid, 
.s])ecitiG gravity 2*()r> (Kar.sti'n). According to Carnelley, 
it fuses at SIS’ (I (dull red heat) into a «'()lourles.s Ji<|uid. 
On fu.sing it loses some of its carhonic a(‘id, and at a bright 
red heat it volatilizes a jun’eciahly. The [lorou.s salt alworhs 
xvater from tin* air ; wlien moistened with water it givi*.s 
otr heat and unites into ciy.stallim* liydrates, of wliicli the 
im])ortant eom])inmd is 

Derahf/dntte, N a^( ’< ) . 1 01 LO. — This salt, k nown as 

.soda crystals or wa.shing .soda, form.s large tran.s]>arent 
monoclinic rliomboidal prisius nr double pyramids. The 
salt dissolves readily in water, forming stiongly alkaline 
solutions, wdiieli emulsionize fats, tJioiigh less readily than 
is done by caustic lyes. lOl) parts of w'afia* di.s.solvo — 

at O- r> *20* J'.u* ‘IS* JOl’ 

21*33 ()3*2() 92 S2 273*6 1112 2 .539 6 of n y si a Is, 

6 97 16*20 21 71 2 1 51 67 16 17 of 

(Lowel). Ac'cording to this observer, tin* di.s.sohc(l .salt 
troin 38" C. U])W'ards assumes thi* form of lower hy<lr{ites, 
hence the diminution in .solubility at higher t cm pcT.i lures. 
A saturated solution, when eva|)orat(*d doivn by lu'ut, 
deposits a granular salt of the c<»mj>o.uiu)U Ma >('()j(lloC> 
or 2I!.,()). The decahydrate, when exj»nsed to dry air 
evt*n at ordinary temi»eratures, lo.ses water, with tin* 1(u*ma- 
tioii of nionoliydrat(‘, It al.s<» readily take.s 

up carhonic acid wdlli the. formation of 

liica'rbonate, NalK'O . — Its formation ma\ be Hum for- 
innlated Na/JO., -f- lOlLO 4- dK 2NaHV()o-4 9II.;(>. 
The bicarbonate remains as a cry si alii ne mas.s, while tin 
liberated watcT runs ofi* wiili more or h‘s-i of lissolved car 
bonatc and the salim* inipuritic's which may he pic.sent. 
llicarbonate forms .small four sidetl inonoclnuc p!al»*s with 
a feebly alkaline taste and reaction. ]UU //arf-. of watci 
dis.solve — 

at 0" 20 40’ «’,() 

6*90 960 12 70 U> iO (»/* TsalP 


(l)ibbits). From about 70 ( I upward.s 1 he .solution gives off 
carbonic acid witli formation of Semfuiearlmnate, 2Xu/> 
+ 3(^0., 1 1 IIX) - Na,,( \ ) ;JNaH( ’( ).; + 311/ ). Thi.> .salt, 
found in nature as tiona or umo, forms in its pure state 


crystals which do not lose water in the air. At 20 (’. JOO 
}»arts of w'atf'r di.ssol\e I8*.‘l parts of the .salt calculated a.s 
anhydride, 2Na.>03(l),. llotli bicaihonate an<I .st.^juicar- 
bonale when healed dry bleak up readily (below redness) 
into normal earlionate, water, ami carbonic ai'id. 

XXII. -- 31 
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Other salts of soda which are of importance on account 
of tlicir acid constituents — nitrate, silicate, phosjihato — 
are dealt with under Nitrogen, Silica, 1*hospiioruh. 

The. estimation and analysis of alkalis arci suliicicntly 
dealt with at the close of the article J\)Tasshjm. 

/S'fx/rr Mo nufactiire. 

The annciitH j)rol)al»]y »lul not know sotla in oilier tliun its native 
forms, mill till about the end of the IStli iTiitiiry potash was, of the 
two alkalis, the unni* iibmulant and f'uiiemlly nsed substauei*. In- 
deed it was not till well into that rentury that tin* rheuuoal <lis- 
tinctions of tin* alkalis wore established; they wen* jnevionsly 
spoken of inddferently as nitniiu, natron, kali, alkali, and soda, 
names simply meanin*' a lixed alkali. Soda has properly a separate 
liistory only lioin 17tU), W'heii Duhamel established the faet that 
eommoii salt and iiiineral alkali have the same basi*,- -a body 
ilitfeient fioin the salt of tartar or \egetable alkali. Yet soda, 
Irom both mineral and vegetable sourees, liad long previously been 
used in Kiirope, the Aralis liaMiig jiiohabiy biought into Spam a 
knowledge ot the alkali ami its sourees. Apart from the tioiia 
and soda lakes, &c., alieudy alluded to, the only souree till the 
elose of the IMth i eutury was tlie .islies ol eertain plants wdiieh 
grow on tlin sea-coast and in salt-iiiijnegnaled soils, riiese ])hints. 
principally species of Sniso/a and a tew other genera of the natural 
order yltnjihtnK^ on ineineial urn \ield an ash containing in some 
eases about fiO )»er eent. of earboiiate of soda. Tlie ash of these 
plants, flu\(‘d by rod beat into a jiasly mass and^ bioken into eoii- 
veiiieiit lumps, forms the barilla ol eommeree, vvhieh in lormer times 
was a ])]oduet ol the fust imjioi tarn e on tlie .shores of Spain, Sicily, 
Sardinia, and other eojists ut the lUeditenaneaii. In JS8I as mm h 
as 1‘400() tons ol barilla w'ere intiodueed into England Irom Sjuiin 
alone, and, in sjnle of the elnapm.ss of nrlifieial soda, the maim 
faeline of baulla is still —or at least w'as till recently earned on at 
vaiious localities on the Mediteiianean. On the w’cst coasts of 
Scotland and Ireland huge ainonnis of iinjmre .soda carbonate were 
obtained from tlie kelp buinod liom eeitain sea W’eeds ; but the 
intiodiietioii of nrtitieial soila eaily extiiiguislied that iiidiLstry, 
although in eouiiexion wdlh the juodiietiou of iodine and other 
piodiiets a small ipiantity <if sea-weed soda eoiitinues to be made m 
Scot land till the pie.sent day. 

The ineieasing price of tiotash salts and the discovery of 
Diibaniel le<l to stieiinous attempts to produce the carbonate from 
eominon silt. In 177r» the Kreiieli Academy of Seieiiees olfered a 
pri/e ol ‘J400 livies for a practical method of eon vert nig salt into 
soda lint it was ni'ver mvarded, although tlie jinddem w^as soon 
triumpliaiilly .solved. Imleed in that same year Seheele .succeeded 
in making soda fiom eonimon .salt by means of lith.irge. Seveial 
chums w’cie made for I be ])ri/o, the lirst being ba.sed on a jiruiess 
iiiveiiteil bv a Beiiedietim* monk, JMallieibe, m 177?<, wdiieb was 
xvoiked with some snecess for several years. Some time about or 
before J7h7 Ih* la Wellierie ])ropo.sed a plan for ealeining wdth 
ebareoal the sulphate ])rej)ared liom chloride, — an impracticable 
nopo'ial, beianse iieaily all the re.sulliiig ])rodiiet is suljdiide ’ 
iiil this proj)o.sal has histoiieal iuipurtanee, because from the pub- 
lished aeeount ol it Ijc I’lane received in 1787, according to his 
own statement, the lirst suggestion of his ]n*oeess, jnobahly the 
most valuable and fertile eliemieal iliseovery of all tiiiie.s. Nicolas 
Lo Illane, bom at Issoudun (Indie) in I7b.*l, w'as miv.itc surgeon 
to tin* duke (»l Orleans He was a chemist as well us a surgeon, 
and the ]nospeet of the Academy pri/e attracted his attention to 
the .soda pioblem He added to the sulphate and charcoal mixtnie 
proposed by De la Mellii lie a certain })roportiou <»f chalk, and by 
nu.xiiig the luixtnn- mrimiblcs succeeded m elfei'tiiig the desired 
transformation Tbeeliemisl D’Aicel and his assistant I )i/e, liaMug 
rceogiii/ed the soundness of tlie ])ioeiss, tin* duke of Ol leans, early 
ill 1700, agreed to provnli^ a capital of iio0,0()0 francs ibrwoikmg 
the proee.ss. In September 1701 the National Assembly giaiited 
Le lllanc a ]»atent for fifteen yeais, and under the siijiorinteiideiiee 
of liC Blanc himself, with Dize and lb*ini Slab*, the steward of the 
duke of Orleans, aw'oik w'us eslabbslied at Saint Denis. But on 
the tall and cxeentioii of liis ]»atrou Lr Blain , and all others owning 
and w'oilyiig soda proeessea, were ordered 1o lesigu them to the .state 
for the public beiielit, lie receiving tin* miseiable eomjjcii.sation of 
4000 fianes In 1800 his works were iveonveyed to him, but in 
1801), biokeii in hojM*, liealth, spirit, and resouret, ho jierished by 
liis own hand in a workhouse. 

Le Blanc’s proicss coiifiiined tohold the field against all compet- 
ing schemes fill within tlio last few years, and that essentially in 

^ It is well e-stuhlished, however, that carbonate of soda can be pi*o- 
duced in this manner. It was Liebig, W'c Iielieve, who showed that 
the first step in the Le Blanc proees.s is approximately thus — 
iJNa„S()4 + f»('-Na,jS.j4-Na200.,*t r)CO, only the disiilphide and the 
carbonate on rontinued heating act on eaeli other and on the carbon 
to form NoaH.— Na.jSa-l-NajjC03 + 2Ci.2Na2S-l-3C0. 
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its original form. Owing to the raw materials employed in it 
and the jiroducts evolved, it beeaine the basis of a series of import- 
ant industries, and inaii^ interesting collateral processes nave 
been grafted on the manulacture. Its origin was contemporaneous* 
with the introdiietiou of bleue.hing-jiowder (see Chlokink, vol. v. 
p. 678), and the hydrochloric acid given olf in the conversion of 
clilorido into sulphate of soda became the raw material of that 
industry, the two processes being worked in eonjunetion. Siiieo- 
the days of Le Blanc many other methods for more directly manu- 
factuimg artificial soda have been jiroposed ; but only one — the so- 
called “ ammonia process *’ — has seriously threati'iied to supplant it. 

Le Blanc s Process . — This eou.sists of two stages. In the first stage 
common salt is converted into sulphate of soda by tlic action of 
Huipliiiric acid. At lir.st acid sulphate of soda is i)rodueed thus — 
2NaCl t 112804 =HC1 + Nall S04-t-NaCl ; but subsequently at a 
sutlieient temperature the acid sulphate deeom poses the remainder 
of the salt thus — NaIlS04 + NaCl — N112SO4 + HCI, so that all the 
chlorine is ex2>cllcd as hydrochloric acid with lormation of normal 
sulphate of soda. In the second stage tin* sulphate mixed with 
liiiie.stone and coal (charcoal in JiC Hlam’s original jirojiosal) is 
calcined in a leduciug ilame, wdieieby a mixliirc of sulphide of 
calcium (OaS) and carbonate of soda is loniied, oxygen being gen- 
erally Hiippo.sed to jiass olf as carbonic oxide, (’(). According to- 
liUiigi*, liuw'ever. the gas produced consists eliicilyof cuibonic acid, 
so that the reaction should correHi»onil essentially to the ('quatioii 
N a2St>4 + 2C + — Najf ’O3 -f C JaS ■+ The sulphide of cal- 

cium being prai’tically insoluble in water and only very slowly acted 
on by a solution ol carbonate oi soda at ti*iiiperaturc.s under 46“ C., 
the carbonate is extracted by .systematic lixiviation with water at 
a temperature under that limit and i.s recovered from the solution 
by evaporation If an excess of hmc is used, more or less of tho 
soda assumes the caustic lorm (NallO). All crude soda-a.sh lyes 
contain some caustic alkali besides the following impurities: — • 
chloride of sodium, sulphate of soda, suljdiide of .sodium eombined 
with sul]»hide of iron into a soluble gieen eomj»oiind which occa- 
sions much troubh* to the manufaeluier. This solution contains 
also occasionally cyanide or ti-iiocyaiiMo of sodium, jiroduecd by 
the action ol cyanide on the soluble form of snlpliidc of iron. 

SalH*akcMah'init. — The conversion ol the salt into sulphate, called 
“salt lake,*’ is ellccted by means of siili>hiiric acid ol about 60 per 
cent. (ehatiilMTacid), and may be, and still veiy commonly is, carried 
out in reverberatory furnaces Inning fiat soles orca.st iron, attached 
to one end of wliicli is a yian of the same piat(‘nal. The waste heat 
Irom the level heratory furnace isiitili/eil to heat the ehaige yilaced 
ill Die pan, where the iitsl pait of the cliaiige is efiected, the reaction 
beginning biiskly with evolnlion of copious iumes of Jiydiocbluiic 
acid immedialely the ai id and salt me mixed. Before the Alkah 
Act of 1868 hydrochloric acid was freely allowed to escajie thioiigh 
the stalk with the smoke and file gases, carrying df'struclion to tlm 
vegetation of vast tiacts around tho works; but now’ all the acid 
is cveiyw'hero carefully collected, ])olh because it is a source of 
yuufitand from sanitary (*onsidcratioiis. Hence in modern “open 
ioastei.s,” as thc.se reverberatory furnaces aie called, the pan and 
the culcining .sole are sepaiated, so that the eom])aiatively puie and 
undiluted Iumes from the pun can be led away and collected by 
themselve.s, leaving the mixed air, lire gases, and acid fumes from 
the turiiacc hearth to he 8eparatel3’ dealt w’ith. In anotlwr class 
of lurnacc, called a “bliiul roa.ster,” the calcination of tho half- 
finished sulydiate is carried out in a inufile, so that none of the 
hydrochloric acid is mixed with air and fire gases. Certain ad- 
\aiitages attend each class of furnace, hi working the.se hand- 
furnaces thi*re i.s much iiiijileasant inaiiunl labour, to avoid which 
inecliaiiical furnaces have been devised, 111 whi«*li the stirring of 
the chaige, Ac., is accomplislicd 1>3’ machinery. Tlic first methaiiical 
I ouster actually used wa.s ])ateiited by .lones & Walsh in 1876. In 
it the w’liole operation from beginning to cml is carric*il out on the 
.sole ol a large cu.st-iron jian heated fioiu above. Tlnougli the loof 
of the chuniber enclosing tin* pan p.isscs a \crtical sluilt geared to 
rotate, to which are attaelicd four liori/oiital arms, and to thc.sH 
slanting rods arc fixed wliich terminate in .scrapers. I’heso serapcis. 
aie fixed at dilfercnt lengths from the shaft centre, so that when 
the .shaft is in motion t}i<*y pass through and turn over tho wdiolo 
t)f the charge strown over the solo of the pan. The acid is passed 
into the ])aii b^^ a pijMj from a lank .situateil above the roaster. The 
hot mixture of tire gase.s and acid fumes is led through a long pij)0 
to cool down hefbre reuehing the eondeiKSers. 

JJaryrmvcs's Proeejts for making sulphate without the direct use. 
of suljihuric acid is bused on the eTn))loymeiit of sulphurous acid 
obtained by the ignition of pyrites aideil by air and steam. In 
this way Mr Hargreaves may W said to get his sulphuric acid ex 
tempore. The jiroeoss has only bi‘eu elaborated as the result of a 
most extensive series of investigations and experiments rarriod out 
in conjunction with Mr Kobinson, tlieir first iiateut having been 
obtained in January 1870. The leaction on w'liicli tbo process de- 
yieiids maybe thus formnlatod — 2NaCl + S()2-f lUO-f O^NajSO^-b 
2HC1. The salt used is rendered porous by "first moistening it W’itli 
water and then redrying it by passing it through a hot-air channel 
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on an endless chain of plates. Tho salt so nronared is distributed { 
in a range of not less than eight cast-iron cylinders, which arc per- 
vaded successively by a current of mixed superheated steam and 
sulphurous acid given off by pyrites. The reaction begins at about 
400® C. and incrc.ases in energy with the rise of temperature, but 
it is irnnracticabli* to force the heat beyond 500 ’ to 550®, as the 
charge tneii begins to fuse, and ceases to l)e perinealde by gases. 

The condensation of the hydrochloric acid given off in these 
processes is effected by a variety of means according to the purjaise 
in view in securing tho gas. In Continental works a favourite 
method is to pass the gas through a range of Woulfe’s bottles 
arranged in an ascending series, — fresh water entering the topmost 
and passing tlirongh the whole, till in the last and lowest, highlj' 
churgi^d with aci<l, it meets the gas coming direct from the roaster. 
After leaving tho last and highest hotth' the gjis is gimerally washed 
thoroughly out b}’^ passing it into a small coke tower, in w’hieh it 
meets a downward trickle of water. Iti Knglish works Woulfe'.s 
bottles are not employed, and the gases are e<uuinonly conducted 
by a long range of j>iping, in wliieh tliey are eooleil, to one or a senes 
of coke towers, in which they arc e\pose<l to an cnorinously extended 
condensing .surface of water trickling over the coke, stones, or hriek 
with which the interiors of the towers are tilled. 

BUtA'k Ash Afal'unj. 'Phe <‘ouvei>in»n of tho crude suljthatc or 
luilt cake into earhonale of soda, ])e<'iiliarly the ]m)c(‘ss of Li* Hlane, 
is eondiieted in what is termed a “ balling furnace.’* In its bimjdest 
form lliis consists 4>f a hmg iev<‘rberatory fninace in uhi<*h the fuel 
occujiics a lower grating at one extremity of the Hat stile, on which 
the whole reaction is earned out This sole has usuall}" two beds, 
that more distant fnnn the tir(‘>bihlge being a little higher than 
the front division ; ami on front and linck beds two se])ar.it<‘ cliarges 
at different stages ol advancement are tieattsl siniultaiieoiisly. The 
salt-ealve is taktm as it comes from the roaster, mixed with lime- 
stoiK' or eh.ilk fcnishctl to picL'cs not bigger tlian a walnuOand ivith 
coal or unthiacitc in the loim of slack tir culm. The proportions of 
those iiigre.ilients used in ililVereiit works vaiy whlely ; Imt, generally 
stated, to each 100 p.irts ofsulphatt* there are addled fiom 100 to 
140 jiarts of chalk or limestone and fioni 40 to 70 of <*oal. These 
ingn*diciits roughly iuinimI are passeil by a Imppcr into the h:ick 
bod of the funiace, where they ln'eome dricMl ami healed, while a 
previous <*harge is being linished on the hot front or vv (irking lH*d. 
Wlioii the charge on the ns oi king IkmI lias been isutlidrawn, tlie 
mixture on tin* linck bed is pushed Ions aid and sjiread o\cr the 
highly heated sole. Iliiriiig the trim* it is exposed to tho tlanies 
.ho hall-furnaeemaii is <‘onstantlv at svork Nvith a paddle or i. ike 
turning over and exposing <*fpi,illy the ns hole charge to tin* action 
of the ihiine. Very soon the mixture begins to soften and fu.se on 
the surface, and by degi’ees the ivliole jiiass assumes a stiff pasty 
form Meantime (nibbles ol embonic aeid gas are copiously gueii 
off, the material becoming of tliiiiiier consistence ; but aft<T\N«irds 
tho <’hargc Ix'eomes again stiff, and carbonic oxide iiisl(*ad of caiboiiii* 
acid is ovols'cd, Nvbicli as it is given off burns in long pointed 
flames, called “pipes ” oi “candles.” The copious upjiearaiiee of Ihest* 
flames indicates the coiiipldion of the ojienitioii, and the hall of 
black ash must iioNV be witlidraNVii NNitlioiit delay. The lime 
reimired for NVJiikiiig off a charge is from forty to fifty minutes. 

Tlie inaiuial labour of blaek ash balling is extremely haid and 
trying, Nvliile it demands for its success considerable judgment and 
experience. On these accounts the 4*iroifs of iiiamilacturers nvcic 
early directed to the introduction of mechanical hiriiaccs ; and iii 
1848 W \V. rattiiisoii patented a rotating ball-lurnace, which, Iionn- 
ever, ONViiig to .scvi'n* tear ami Nvear, was unsuccessful. Impiove- 
ments on the revolving furnace were elfectisl by Elliot & Kusst'll, 
Stevenson h ’Williamson, Ma<dear, and others, which have lendered 
the working of levol vers a coinplclc success. In its g<’iieral features 
a revolvju eonsi.sts of a large boiler like cylinder of ca,st non, lined 
internally Nvith lire-brieks, and suspended lioii/ontally so that it 
can be made to rotate about its axis. One of the luo opm ends 
commiinieatcs with a fiinm(*e, Nvliudi sends its thiiiie through tin* 
cylinder. From the ot her end t he hot gases are led nw ay for evapo- 
rating black -ash Injiior Tlic oliiidcr is surinoiintcd by a jilatfbiin 
or railNvay from Nvhich it receives the charge tliiongh a manhole in 
its .side, 'fhe cliargn is niatle in tNVo separate iiistuliiieiifs, the 
whole of the eliulU and tNvo-thirds ol' the coal being first intioduce<i, 
and thccyliudei slowly rotated till a jiortioii of the chalk bus been 
burned to Iiiikj. Then I he sulphate and the remainder of the coal, 
well mixed, are added, tho icNolver going .sloNvly at first, but nioie 
rapidly as the end approaches, the whole hulling being eomplebsl 
in from two to tNvo and a half lioiim. Tho inaiiholc <loor being 
opoiiod, the revolver is turned round to alloNV the tluhl black ash 
to pour out by it into a series of v<*sHels ])lae4*d beneath it. Under 
Maetear’s imiiroved process the wliole of the eharg<* is introduced 
into the revolver at first, and after the decomposition is eomjdole 
a small projiortiou of eausth* lime is throNvii in ami ijuickly mixed 

with the charge, Nvhieli is thereon at once drawm. 

Tho lixiviatlon of tho black ash is eoudueted in a systematic 
manner so as to extract all the soda nnUIi tho minimum of water, 
^ho apparatus generally employed— tho Buff- Dunlop system- 


consists of a Berios of ut least four tanks each provided with a false 
bottom and two outlet pipes, and so ai ranged tnat tho liouid part of 
tlic contents can bo math* to How from any one of the tanks into- 
any other, ihe method of working consists in making fresh water 
meet ii(*arly exhausted ash, and the Inpiui, iiassing on through the 
series of tanks and becoming giadu.dl;^ stioiigei, meets ash less and 
less exhausted, till in the last tank of the .senes tlie Nvaterv solution 
111 its most coneeiitruted statt* conies m couluf I NNitli fresh hlaek ash. 
As soon as the ash in the tir.st tank is ( omph 1. 1 v exhausted the waste 
residue IS Nvithdraivn and a iiesh eh,ug(‘ intioduced. It then ho- 
coines tlio last ot tlio series, mimbi i two taking the first iilaco ; and 
so tho Nvoik goes on in regul.iv rotation. Tlie l\e oblaineit is alloNved 
t<» clear in large tanks, fiom NNhit-h it is di.iwii lor evaporation, 

JioiJuig The evajioi.ition of tin tank-lii|uoi is generally 

offoet('d in flat non pans, hr.it. d fion. th.- top !,> the waste heat of 
the blaek-nsh funiaees So soon us a eutain dcgiee of concentia- 
tion is passed, soda begins to s»]ui.ii. out in the foiin of ramihir 
ciy.stuls. These are ladled out un.l allow. .1 t.i di.im toi subse.inent 
cnleination and conversion into soH.i ,isli The puniN c f tho 
gi*aiiular salt decreases as the e\apoi.i1ion pio. ee.U, t blonde ami 
sulphate of sodium, with the .sulphides of u.m ami vivlmm, m p.iiat- 
ing out with tho eaibonat** The red Inpioi winch r.-m!iins with 
the salt owes its colour to tlie non sulpluih* it e.intains It is 
intensely caustic, conlaining niucli caiisti. soda In ili.uniiig liom 
the soda it carries oil with it mm li of tin* .sulphide ami iniiioi 
impurities from the tanks. The iin]iur»‘ .soda obtained Iroin the 
evapoiatiiig nans is kiiow'U as hhick s.ilt .iml lonsi.sts ess.-ntially 
ol a inonoli 3 Miiale, !Niij( *Oj-f 11.^0. A pioc.*s‘. bn ev.ipoi.ition from 
the bottom is also Nvorked in Ijancashiic dml on the Conlinenl. 

Carhomtfhitj. — Salts that are fished out of tin- cvajiorntiiig ji.m in 
the early stage ^'f boiling doNvn, being coin]iiiratively pure, le.juire 
littlo treatment for linishing ns soda ash. TTiey haNo siinplj' to be 
dried at a moilciate lie.it to exju l the waf<‘i of crv.stalli/.ition But 
with tin* ordinary blaek .salt, NNhieh eontaiiis a eonsider.ible aiiiouiit 
of both caustic .soda and sodium sulphid.-, a sjieeial purifying and 
iiiiisliing treatmenl, i ailed “ c.ai bona f nig,” has to ]>»• adopted For 
carbonating l)la<‘k salt thc'sirong he in tin* ev.ijioiatiiig tanks is 
mixed NNith sawdust ami evaporated d.iNvii to iIi n ness. The mixture 
is then int rod ueisl into a laibonating luin.i.’e, wheie tlie heat is- 
gra.Iiiall}' laised till the wdiole of th.‘ .sawdust it .onf.inis is Imrnt 
off, and by tlie agency ol the carb.mi.' m i.j gi\eu otf in its com- 
bustion the Huljdinle of so.lium ami tin .'auslic soda jiicsent are con- 
verted into caibon.ite. MechamcMl caibonnting f.n naces have been 
intiodiicisl, tlic most siu'cessful of whn b is that oi .Macic.u, in which 
theie is a rotating eiiciilar he.irth acted on liy scr.ipeis oi jiloiighs. 
Ordinary .soda ash is at best an impiiie jiroilnct eontaining iihvays 
.some caustic sod.i, W’hndi, however, coii.si<h*iing tin jiiii poses for 
winch it IS used, can s.*aicelv be n'ganhsl as an impuritv oi defeet. 
Its value is dete, mined by aiialysisaml is caleiilated lu.in tln^amoiuit 
ol anliydrous .soda (jK JJ) it cont.aiiis as laihonaU oi liNdi.ile, 

In iiiaii}^ h>da Nvorks the lilmk-ash jnoee.ss is ]iui]>o.sel\ so con- 
diietetl as to jiro.luee much caustic so.ia, ainl fhc i.’.l lii|uoi is then 
worked up info caustic soda in tin* following inannci Jt is iiist 
highly concent r.xtc.l by b.uling in a ch*. p iion jian T\) tin* con- 
e.'Utiated solution niti.ite of .s(i.Ia is ad.hsl, N\hi(l) 'le. onip«.ses the 
.sulphide jireseiit NNith evolution of ammoni.i .'iml f.iMu.itnui of 
sulphate, thus N.i.,.s I TS’.iM ), l 2ll..( > Na.iSOj 4 N II , I NallO. 
The evaporation is .»ontinue(I till j.i.’u f n-alJv ail tin* w ifer is cx'- 
pelled, and the heat is loiced till fusion sets in T’ln n th.‘ remain 
iiig sulphide of siuhum Nvilh fh.‘ cN.mnh- is oxuli/. d l.\ the nitiatc, 
which breaks up thus- UN i .^O. witli tormafion 

4 )f suljiliate of .soil.i and oxide ol iniu. P.irt of the eailmn of tin* 
cvaiiogeii .sejiarates as gra]ihife ( Fauli) T’lic tiis. il mass is alloNNcd 
to stand, when the sii.s]icmled maticr, iin imliii", siij./mI uIn, most of 
the .aluiiumi, scttl.'s iIonnii, leaving a pciic. tl\ < 1* ar li.|unl. N\hn h ls 
run into iron drums, where it .solnlilics. !’> mc.ins of this ].i(ii tbs, 
W'liich has been juiin ipally clahoiatcd by Hcii IMi I’.mli ol Jlochst 
nc.ii Wiesbaden, a reiiiaikably puie juodin t laii 11* obt.iim d fiom 
a very dirty ln|Uoi. 

Jtfjhmf A U ah . — Ordiimrv soda ;ish i.i siifli. n ol l\ I'lm f..i im.st 
]mipos<'s foi which the alk.ali is iMjipn'd iii bulk; Imi* foi glass 
making,, ike , it is iiccc.ssaiy to icnmv.* .ill fi.ic. ^ ol non l’‘.i tins 
imrpose tin* asli is dissolved in n\ itii, .'ind il .i w. H ."iilio iili.i ash 
lb under treatmenl il is in.T.dj’ nn< 11 agit il.d .ind all.iw.d i • ‘•t-uni 
4 jui.'tly till inipiiiitics sitll.* Bv '-'O'm. ni.mijl t< uih i ■> •• 'mail 
anioiint of curhonate oi linn* is :iil(li .1 lo tin tiling f.ink I., cniv 
doNVii the im]iuritie.s Ash .oiiliimm' non sill-, s'llphnie, ami 
ctdonred inijninties is tr. ale.l wiih a miciII j.iop'ution of (hloinle 
ot limo to oxi.ll/ 4 ' the ir,-n and . aiisc it. pmipil it ion a^ hvdialed 
feme oxide. Tin-settled Iniimi is (hiNvn, tin ( ivsf.dsdi imcd, 

dried, and Jiea^cd in a icveih. latm > Inniue, and tin.'dlv gioiiin! for 


the market. , , , , , 

Soila Vrvstah fNVushing .soda) arc sin’ilnlv pn par'd, hv joimmg 
a strong solution of soda ash, all.iwing fin- Iniuor f<. sc tic, ami 
running it into huge cooh-i.s <ir ci n st.illi/ing cones iii wlmh the 
crystal ' form in from oin to two NV'*«k«, accoi.ling to the <-ooliie^ 
of the ]>o8ition. When the crv-taBi/at ion is comnlet.* tho crust la 
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bmki^n, the mother-liquor, still holding a largo amount of soda, is tinned Ludwig Mond, tho process has boon so perfected that its 
run off for future use, aud tlie crystals ai*c broken up, drained, and general adoption now appears to bo only a matter of tiine« Already 
^Iricd for packing and use. Soda crystals contain 63 per cent, of on the Continent it has practically displaced tho Lo Blanc process, 
•w'ater, an«l tlicir primdjtal cmploynicht is for domestic washing, for but in the United Kingdom there is as yet only one establish nie.nt 
■wbicli thcii' com])arativo non -causticity well lils them. manufacturing ammonia soda. 

Siilphvr JiWonri/ -Of tlio several raw materials of the Le Blanc Tho first essential stage in Solvay’s process consists in saturating 
proce.ss, sulphur, imw always used in tlie tonn of pyiitcs, is by far the brine with ammonia. The brine, treated with milk of lime and 
the most e\j>eiisi\<*. The sulphuric acid employed msses mit in ammonium caibonato to preeijnta to magnesium and calcium salts, 
valueless eoinhination as t riido sulphide of cnh'ium, and aeciimulatc.s and of proper density, is placetl in two cylindrical close iron tanks, 
in Inige mounds. Under the influcin'e of nun sulidiitle of calcium which c•omnlUllicnto by pines at top and bottom ivith tlio aninitmia 
in these lieaps gra<lu}illy assumes the forms of siiljihide of hydrogen dis.solver ]ila(‘ed hetween them. The ammonia dissolver is a eylin- 
and hydiated o\i(le oFealciinn, - CaS-f 2FInO "“CaOll-jO I fh^S. Tho drieal vessel liaving cho same height as the tanka and provided with 
hydrogen snlphi<le eombines in its turn uifli anoflier quantity tif a perforated false bottom, douii to which a tube, is led through tho 
suljdiide ol' caleium into (^aS.dlo, wbieh being soluble in water runs ( entre of the vessel, and by this tube the ammonia gas is introduced, 
olfas yelhiw Ihpior to cont animate sti earns ami give off sulphuretted C<nled witliin the c\ Under is a worm i»ipe, tbrongli which cold water 
liyiirogeii gas with its disgusting Miiell. By the action of .atnio- eirenlates. Each brine tank is jmt Jilteinately in eoniiexion with 
flplieric oxygen part of the OaSJl.. loses its hydrogen as water, and the dissolver. Cireulal ion from tho hiiiie tank into the dissolver 
tlie reinailiiijg CaS.j pass(*s into Ihiosiiljjhatt* of <‘aleiiim. CaSj).,, is ke]>t up }»y mechanical agitation. As the ammonia hecomes ab- 
"with simiiltaijcoiis formation of ]»olysnlpliides. Upon this latter sorbed by the brine the temperature of the liijuid rises rajiidly, and 
tendency Mond foumled liisoiiLon.il me(ho<I for rec(»vcriiig.siilpliiir. the cold water circulating W'itlim tlic coiled pine keeps the tcmjicr- 
Ilo hastened the oxidation ]»v bloving air through the iiioi.st viuste atnre down. As soon as siiflicicnt nniinoTiia has boeii ])as.sed into 
till a certain proportion of the sid]ihiile w’as converteil into thiosul- the brine the stirrers m the brine tank aro stoppisl ; the sludge of 
]»liate, and the residue into sul])hlivilMle (’ail«Sj,, or jiolysuljdiide. lime and magne.sia pieeipitato is ilrawn oil as it .settles at the bottom 
The, mass is lixivia I (mI with w.it« i, the lujiior decanted olf, and mixed of the brine tank, or when such pieeipitate i>i abundant it is settled 
with (*x(H‘ss of liydroehI(»ne .leid, whii h produces H„S, and in general and witlidraw ii m a special decanting tank. 'flie dceanleil liquor 
sulphur, fiom tlie siilphhydiate and siilpliides of ealcinm, with SO* is lilten-d through line cltdli by })ressiire, and the filtrate is cooled 
ami snlpliur liom the thiosulphate. But ‘ill.^S f SOo dceoinpo.se cai'h ilowii in a refrigerating a]ipaiatiiM pievioiis to the ne\t opei.ition. 
either info 3S i 2ll./) lienee it is obvious tluit, if the process of TmtUnq the Ammotiutcal lirnte wtfh Vathunr Arid. - For this 
oxidation is ^titpixsl at the light ]»oint, the whole of the sulphur purpose a eyliiuliieal lower is cmploxed, ilividtil intiTiially into a 
w’lll he reeo\enil as sik h. The prccipitatisl siiljihiir is mixed with serns of superimposed segments hy diaphragms consisting of per- 
W’atcr jilaeed in a closed lylinder and fused by raising the tciiqici- ior.ited dome-shajied plates The tower is about 40 to fit) feet in 
Atiiie oj water loiind it in an outer easiiigaboxe the iiieltiiig ])oiiit of Inaglit and is kept msiily lull of liquid, whiili is iiitiodiieisl by a 
sulphur. Tin* sulphur then runs together in the low’cr part ol the pipe lialf way up its side. (\*irhonic acid imdcr a prc.ssiiic l*r» to 2 
cylindei, wheiK e 11 IS di.uvii oir hv a ])ipe and cast iiit<» lulls. The at inosphcus is forced in at the bottom of tlie tower and wairks its 
Mond j»u»eess, of all the many suipbur-ieeovery pro( esses yet intio- way giadiially ii]iw’ards tbiongh the perforations in the diapbiagm.s, 
diired, isfhi b»*st ; but ev»*n if no more 1 ball pa y.s working expcii.ses, thn.s coming into intimate contart with Ibe aininoni.n’al bniic. 
and enables the iiianufaetnrer to eml his nroeess w’ltli an innocuous Every half hour a j>art of the pasty luixtuie of bieailn)nate (4 .soda 
4hloiidc iif (iilciiim B’uCI.,) w'lthonf actual loss of money. and ariimonium chloride solution is diawn off ami icplaced hy fiesli 

About 1.SS0 coihsulerahle excitement was caused liy a sulphur- Inpioi. The .solid bicarbonate is sepaiated out either hy eentrifugal 
ie(i)\ei> juoiess ])atenfe<l by Sehatliier and llelbig in 1S7<*^, which action orby a^ aeiniin filter, as thus obtained it isstill eontaminaleil 
w.'iH e\j>e( fell to n volnfioin/e the .soda liade. As tlie.se hopes have w'lth ammonia, of whiefi it .smells. To flee the bicarbonate from 
not been n ali/<‘d, W'e mcn*ly state tbc ])nnciplc of the proct*ss. Tbe this impm ity w.ater is .squirti*il over it till tin* .smell almost entiiely 
.soda WMsle IS digested with a solution of eblonde of magi le.si inn, di.sappear.s. 

whieh in ibe fiist inslame leads to the formation of (’at’Ljand MgS. (\nivvmon into Soda Ash of the biraibonale is essential, beeaiiso 
Ibil the latteris.il once deeompos<‘<l, w'lth foi uiatioii of magriesi.i there is a eompaiativi’ly liiiiiti'd demand foi bieaibon.ite, and that 
jiiid sulphuretted hydrogen, .MgS t 2HjjO -MgOJI/) j IJ.X The salt, moreover, oh.stiiiately retains aii aniimmiac.il odour, wdiich 
.snlphnietted livdiogen is eaused to net on .snlpliiirou.s ueid w’ithin lessens its value. The ])re])aration of soda nsli is attended with 
SI solution of I'hloiide of eah'iiim, when the sulphur sittles ni a fonsideiahle praetieal ditlii’ullies, owing to the ne<*e.s.sity of relain- 
filtrable foiiji. The liquor remaining after the exjuiLsioii <»f 1L>5 iug the contained ammonia. The bieailxmatc is linst exj)o.sed to a 

tioiii the mixtuie of waste and ehloiide of magne.snim consists of emu para lively low heat in a closed roasti'i, after whidi it is hinshed 

A piei ipitate of m.'igiiesia and a solution of chloiide of calcium. By in a inufllo furnace at a bright red hint. The gases given oil aro 

hh»wiiig eailioiiic aeiil into the mixture tho following deeomposi- draw n by an air-juinip into a W’ashing ap})aralns, when* the ammonia 

turn IS ellectcd Mgt) t I Mg(ll« — so that the is retained, and tlie caibonie acid, wdiieli ]»asses on, is conducted 

iiiagnesium is I'ecovcicd in its original foim and the ealcinm of the to tlie absorption lower for again impregnating tho aninioiiiacul 
waste oht.imcd as cai Inmate, which may again bo returned to the brine. By tins j»roc*rss tin* whole of the ehloi me of common .salt 
black asb ioa.stei. Tins very jnetty and c<)m})leto process miglil comes away as w.'iste in tlie form of ebloriilc of e.-deium. To obtain 

piobably have been W'oiked out as a praeti«*al siieeess hail the i-on- that body in combination as liydroi*blot ic acnl, Solvay projioseil 

victioii not arisen that even with inohtable snlpliur iceo\eiy the in his paToiil of 1872 lo einjdoy magnesia iu pl.ne of lime in the 
Le Blanc pioeesswill not long 1)0 able, to hold its ow 11 against the decomposition of the siil- ammoniac, the solution of ehlorido of 
aiiimoiii.i pioeess. iiiagiiesiuiii lemaiiiiiig alter the di.stillatnm is boiled to dryness, and 

Soda This process is ba.sed on the fact that being by tho action of steam .separated into m.i”nesi.i ami liydro- 

bicarbonate of a mmoni, I, when added lo a si long solution ot eoiuinuii ehlorieaeid, MgClg t H.jO MgO I 2IKM. Tlu* magnesia tlieoieti- 

salt, decomposes the salt with foniialion of a pieeijntate of biear- rally wmiks in a csrele, being ebanged into dihuide on the libeiation 

honate of .soda ami a solution of ammonium chloride (.sal aiiimoniae), of the ammonia fiom tho sal-amimmi.ie, and reioveri'd again as 
thiisiVaf’l 1 (Nn 4 )llF()t— NIl 4 ('l -f-NallCO.,. The amnionia is re- magnesia with the foi mat ion of liydroehloiie acid, as above iiiili- 
<’overable fiom the .sal-amimmiae by distillation W'ith lime, and, rated. But tlie expense of tlie pioi'ess has hitherto been greater 
«nppo.siiig no ivaste to o( enr, is \\sA\t]r ad in/fffdmn. Fiom bicai- tJiari the valiio of the prodnet obtained, and the one w’eak jinint 
boiiate the normal .s.ilt is lasilv pn pared by the ap[»lication of heat of the Solvay j»roee.s.s is the loss of the liyilroeliloiio acid, wliich 
— 2Xa]l(U)., -'N’ajjUO, t ()<).,-, U.O. Thus liy th(*ory one-half of the forms an inijmrtant element in the Le Blam* eyde. The loss ot 
carhoiiie arid is reiovered, ami, siqiposing the quiekliiiie for the ammonia caleiihited as siiljihate in the early days of the Solvay 
<leeom]) 0 *-ition of the .sul-amimmiae lo be made by heating limestone, jiroeess was as much us 1» j»er cent, on the e.nboiiate of soda pro- 
tlie loss of carbonic acid is madi* uji im identally from that source, duced; hut by .successive improvements it has been reduced to not 
The only wa.ste ]»rodm*t which remains lor ilisiiosal is the entirely more than 5 per cent. 'Phe Solvay plant isveryex]>eiisive,aim)unt- 
inno(‘uunsehlonde<if caleiuin made 111 recovering aMiinoiiia]>y ineaiKs iug, according to his own estimaie, to £1600 ]»er ton of soda ash 
of lime iiorii .sal-aininoiiiac Tlie aminoni.i i)roee.ss w’a.s first cuun- produced daily ; but other authorities put tho cajiital cx]>enditnro 
dated and jiateiited in Eiighiiid by Dyar A 1 lemming iiil83S; and as high us £'2400 per ton woiked daily. 

wxirks on the system were estahlisln-d ni Cheshire ami .some localities (injolite. Sxnla , — Of llm many proccs.se.s other than tlioso above 
<m the Continent, wliere it attracted great attention. Numerous mentioned, whieh have hecn pro]»osed for smbi- making, the only 
patents, both English and (%nitinental, followed, nml many expeii- fine practically employed is that in whieh cryolite Ibriiis the raw 
mental works w’ere ereeteil, which all failed to susl.nu themselves material. Cryolite, a fluoride of uluniiiiiiim and sodium, AlFg + 
in eonijietition w'ith the Le Blane works. The principal dillieiilties 3NaF, is a mineral .suh.stam*« found in extensive deposits at Ivikat 
to be overeoine were iinjierfei t conversion of the salt, and more (Iviglut) (61® 31' N. lat.) in sonth-WTst (Ireenland. For soda* 
^•.sJ»(‘cial]y tlie loss of iimmonia ; and it was not till 1861 tbaf real making the mineral is treated by a process di.scovered in 1850 b] 
ccoiiomic.al success in the aTurnonia recovery apfiaratiis was attained Frofessor .Inliiis Thoin.sen of ( Vijieiihagcn. It is ignited W'ilh chalk 
by Ernest Solvay' of Coni I let near Charleroi, Belgiiiiit. Works on or limestone, whereby (arboniu acid i.s driven off and iliiorido of 
the Solvay jirineiplo w'cre establi.shed at Couillet in 1803 ; and .since calcium and alumiiuito of soda aro formed — 2(AlF3-l-3NaF)-H 
tliatds*e‘by the inventor and otiier.s, among whom ought to be men- 6CaCOs=6CaFa+3Naa(),AlaOa4 600^ The aluminatc of soda is 



S O D — S O E 


245 


aeparated from the aitifmil fliiorido of calcium by lixniation, and 
ihe solution so obtained is duomposul b> tuatiiuiit with caihonic 
acid, whnli prodmts a piMipititc ot alurniiu u uUbk foi alum 
makiuf;, &( , leaving .1 solution of (diboiiiU of sodi About SOOO 
tonsot ciyoliti iic duiiiuUy trcdti d lu Pcims} 1 \ am i iiid 111 1 )c innaik 
StaMu’t of Soda Ttadi — No imaus exist foi obt iimng an 
acdirati ^taUmiut of tin extent of flu sodi tiadc , and smli 
fcstim it» s IS aic published (an only bo a( c« ptt d is appi oxiinations 
basfd on knowkdgo of the piodmtiK fapuilyol existing woiks 
and tlu in 1 il 1 0111 so of tiaife S}>« iking at the So( n t> of Cln mi 
lal Indiistii (Lon Ion section) 111 Jinuuy 1 *^^! tin lilt \\ ilt i 
■Weldon give tin following estimate (lu tons) ol tlu soda piodii 
tioii of tbi woild at tint ditc — 
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8 000 
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In tins ligntisfli vvlioli ol tin piodin ts in ide so ii ask ei>st ils 
bicail) nil insli soli U in c iIi iilatid in tc nus ol ]inn 1 n 
lioiiil N i( Assuming llu iiiin ss of tin id ulili n m n 

w iiianb 1 111 si iliii <■ tin ])i suit fl ss 7 ) ])i > bn lion ol ilkili is j m 
riiboniti to Im not b ss thin tl 1 < ijuaitusoi 1 iinllion of tons 
aiinnill^ (W I> I PA.) 

SODOM \M> (lOMOKUMI Sic Di \i» Si v, vol mi 
]>]» 1 1 (oni]) PiKi NU IV, \(il XMii J) MO and Loi 
SODOM \ It ( 11 , moK iuojmiIv, Sodonv (f M 79 
15 J 0 ), It ill 111 jUMltll (flWNAMONin 1 > V//t (w ho Until 
lutiit >( us avis iimneonsh nunul Uv//j) ap]M iis to 
hi\( Loiin ilso tin n ujk <»I ‘‘Socloiu’ as a 11 imi , 

it IS signul upon sonn of liis pu tints Mliib ^ w is 

toiiiH»titl into ‘ li 1//1 ‘ Sotloiu ’ VMS toriin>lt<t into 

“ Sodom i ainl A isui, followi d by olliti vvrittison ul 
ationidsioi fin littti 11 line liy n uions and t \plitit 

(ktids wliitb vst it i\t undisuisstd loi, it thepuntu did 
not II ill> ]>iss 1 )} tin ap]»( 1 ] itiou of “Sodonn,'\vt luiy 
laiil\ mill tbit i \jd ni itions vvliub would have Iki n Ml 
luam to tint ijipt 11 ition au not gtnniiK to the nun 
liiiiistlf I11//1 w u bom at \( It till in rudimuit tow uds 
1179 , and i|)|k us fo li im been in Ills niti\> ])lut a 
stholii of tin ])iinlti (uomuoir \( «jujnu^ thus tin 
•»tiong (oJoiiiiiig uidotlni diMnntivt inuksol (Ik Loin 
bud s( bool, In w is bi ought to Sicni low irtL tin t lose ol 
tin l^lli u iitui > b> sonn agtiilsol tin sp iiuiou lii i lunlv 
and IS flit bulk ot Ills pioftssionil Jib w is jiissttf m this 
Tust in cifv, lu (onnts is iiinmbu of fin Suiitst school 
ahbongli not tii(fl> ilhintlto it in point ul stvk Ik 
dots not St ( Ml toJiiM liccn i stt itl> 01 UIkuious student 
in Sum, ajuit liom sonn ittintion wliuli he bcMoweil 
upon tin siuljdiiics of .1 ko]m) dell i (^lueit 1 1 Along with 
Ihiituiit c hit) lit v\ IS out ol tin lust to est iblisli the it tin 
inatuitd t\Ii of tlu ("in /m i/ift Ills eulustwoiks of 
Itputi au sc M ntt c II iiestos 111 tin lltindictinc iiioiustciy 
of Monte Olive to, on tin 10 id iiom Sitni to koiin , illiis 
tratiii^ tin lite ot St Ih in du t, in t ontinii ition ot the sc ins 
whieli Lin 1 Sigiiou Ih h id be gun ni 1 l‘ls l>a//i (ennpltted 
the set m 1 ti)J Iltnte he w is mvited to ilome by tlm 
tclebi itid Sieinsc meiehuit Agt’diiio (liigi, and w i cm 
jdoyed b> Lojit. liiluis li in the (knniaelclli Scirnatuiv 
in the \ati( in Ik eveeultd two gie it e oniposit ions and 
various oiiianunts and litter au still 

txtuit, but the liigei works did not satist> tin jmpt 
who eiigigtd lUjdiAcl to snbstitufe his Tustiee, Toeti), 
and Theology In the Ohigi pilato (now runcsini) 
Sodom ju-intod sonn suljtets iiom the life of MtMndu 
the Oicat , Ak\andti 111 the Tent of Daiius and the 
Nuptials of the. OoiKjueioi with IJoxana an more partnii 
larly noticed Mheii J^to \ was made pojie ( 17 ) 13 ) Ba//i 
presented him with i jiietuie ol the Death of Lucietia (or 
of CleoiHtia, aeeouliiig to some accounts), Leo gave him 


a laigc sum of money m ucowiptMise and eieatcd luma 
cavaiieu IW/i afbiwuds utninid to Siena, and ala 
laid date^went in qinst of vvoik to Pisi, ^o]teIIa, and 
Luf ea i^rom Luce 1 he it tinm d to Sie n«i, not long be foie 
his death, vvhnh took pint on lllh J ebrnny r»D) (the 
older nanativcs siv 1 ))J) He hid sqinndt ud his pio 
])eity aiiel died in peiimv in tin it liospital ol Su na 
Da//i hid niiiiitd in jonlh i 1 id> ol gtiod jiosition, but 
tlu s] muses ells igre t d intl se]ui i1i d ]»ii Itv soon ifterwuds 
A daughtei of the its nuiiit d llutoloiuim o Ncitnu, named 
also liie(U) S iiiesi 01 ^Liestio Luii > one ot j>i//is piiini 
])il pupils 

It is su I tbil Li/zi 1 « 1 1 It lli // / f ft! f, t ^^lut(n 
by A isin. Ill I lb il \ isai nsi ju nils n i lu U ut 1 nub 

In gives i Dll I omit of l>i//i in 1 il ml 1 m u u u \ ^ 
iiig-ru llv tow 11 I til iiKiits t 1 1 I t V 1 Im i \ j i 1 th 

i I 111 ! in nun 1 v win b Siul n i w i In iwu w i II M t n 

(tin M wl( ip tin Mmii tin ) ilii t ! in^ 1 I 1 t w I iq n 
liim b\ tin monks ol Mont Ob\ i) (i b 1 m hi hi i 

111 mnt hink bis li nisi >\ is 1 p il t \ il ul \mi 
stung mis ihnv i)f minnls whi h li 1 ]t tl 1 11 mis \ 

( I i 1 1 1 of |okis in 1 1 >11 I 1 1 n n I ii 1 in s tn ] m ni]) )s( I 

bv Innisdi on 111 1 i ns siil )< 1 In In iit \ ism lU tint 

I 11//1 w is tlwivsn diguil hi nl\ n iss in Si n v\lni b 

I unt( 1 min> ] nit iits, D hm pnth In t > w ml 1 mi} titim 
I As li llv line 1 in In 1 mn 1 D v ImmiI niv iito 11 

i )i 111 fi s s I nt d ml 1 1 h ni M n^bt i 11 ii] n tin w ill \ j n 

I limit', n viitl) b ss lliil 1 1 / 1 1 1 In 1 it ml i\ils»s>ii w nl of 

i V IV ton ipiilit^ ill I ilnim^ 111 Jil tmn li t |niitim 1 >llti li 

I 1 h 111 1 il V < 1 h 1 1 tl 1 S 1 11 1 i\ IS in i) 1 Ul I t< 1 in ( V 

I pii si ni me tint ml < loin Mis tt I wi s m flim^, lil i tbit 

< I ]>i \ iiKi I p lillv 111 Ml li_,iii s ( i w( rn I w In h It m gi 1 
I wci tn s mi tin iiiiik n inn tn s Ii 1 in t uniniit lit 

di iwin^, giin]nii>,( it t tl < I m clI tin lit «i Ipntui 

lit 1 iH Mis n I 1 i I il 1 w I s It 111 Si n I Jil S 

Doin in in lb tbi] 1 >1 St ( ill im IS n 1 n 1 v\o In o 

I null 1 in J'' ( sli will < dll inn t \ ml 1 untiii^ is 

sin is iD ut t 1 t\ lb In lull t tl 1 ni ml i I mtilid 

111 I ) illn tl t I atm n In tl i 1 it iv >1 S 1 n n hiu i in 
li in tl hist IV < 1 tl M i I in 1 niit I 1 \ I 1 i m nijiin ii n 

will 1 1 In i md I dim I 1 < t > 1 s \] \ 1 it n 1 11 m I tin 

Vssiiinntion ik 11 ti ill in s I i m in tb J) {iisitioii 

tioni tin ( lo s 1 m 1 ( In I t s mil 1 v in inv 1 nl 1 on 

o) otli 1 (fill s ] imtin 1 1 n i I I I 1 i ini 1 t]>i In 

111 h II oi M I iDu b d 1 1 1 1 i tli si nli 1 t A 1 1 ili mi m t 

111 tl lib i\ ( 1 J 1 ) n i SI S I isli m 


sol SI, in iin n id indusliid town in Westplidii 
Piusii, i'» sitiiitid III a 1(1 lib I I LIU sb/ /> / /e), 
J7 imles to the e isl ol Jloitiiuind einl »f t > tin soiifli 
eit of Miiustei Its i uh inipoiliint 1 bnin vvitins 

fo b\ iLs sj\ fun (Iniidns (dwiii b tin 1110 t stiiUn^ Jiu 
I Si Pefei s, Sf AI u\ in tb I 1 I 1 f ninded in 1 >1 I uid 

le toied 111 fSiO ij and tin b >in in ( ^boln ( itliidiil, 

fomideel ill tin lOtb einlni> l\ l»iun>, biotb of ()lb> 
the (kk it, tlioii.di till jinsint bnildiiu vv is n did m Un 
IJtbeentud 'J lus i i t with it veivciuiiii' ti il u 
oin ol the nedib t e c li si isl n li in iiiiiin I (f toiininv 
Keiiiuiis of llie bio id will (now j utl\ i in lo 111 ^ ^ mien 

and fnlels) ind one ot tin ^ ib s till i m mi I iit (In 

tliii1> MX stioii^ loweis will li (11 deb lid I tin town 
hav e dis i|)pi u ( d uid th in d li im 1 ( ( 11 ( ( n\( i t* d int 
]iioiiu iiade s lionwiikin tin nMinifidni f s ij Ji d 
eigtrs, and bri( ks md tile limn wtiviii 1 1 1 in md 

bu wing, tog( tliei with iiiulil iidiniiu 1 Inniiii.^ in 

tin iieiglil>f>iii hood, and ti tde in 1 dM( m J 1 n tin 

J( iding indii tl n s 7 be jcjiiilititn in I w i I b'' », 

md 111 lJ,s|s nt wh in d> mt ( (MUt vuk b n m 


(StllolK S 

Mditi 11 ^ 111 d> mil rd 1 i f\ t bl i t in s 1 w i 
cm ul 111 111. St md IM t 111 } Id t Mm ‘ ^ 

Midib A as wiMi I 1 ijiild 11 nn d I d 1 1 0 »00 t (O > 

lt^^ason I th dn t M - •• " ^ u ti . In. 1 ni I 

lwniiA\esi|l 111 mil wiSniv 1 1 I nnmi ij d i w 

:a.li.st.iMl t ill! SI. 1 .null ..1 1 ' ' 

^dlof IhiJi} Ml 111 f'd I Si ii\ I }M I vMt tm lut 

>f An^na to r ologij in un 1 >Mi nliitv tl tub I tw di lD 
townsmen and tin ii hlisl ij O lok o d in oien w ii, mid in 1411 
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the strong fortifications of tho town withstood a long ait'ge by an 
army of 66,000 incii. The women of Soest are said lo liave distin* 
^lishcd tlK'iiisfl vcM ui this eontt‘st (Socstcr Fehde), Pa^iul interven- 
tion ended the strife and Soest was permitted to remain under the 
protection of tlie dukes of Cleves. Tlie j)rosperitv of the town 
waned in more moilern times : in 1703 its po])nhitiou was only 
3800 ; iii,isi0 it was tUiS?. 

SOFALA, a seaport town on tho east coast of Africa, at 
the iiioiitli of a river of the same naino to tins south of 20“ 
S. lat., the seat of a Portugu<\se eoniUiaiidaiit. It is now 

wret(‘la‘(l ]>laee of about 1000 iuliabitauts, with not more 
than twenty European n'sidonts, and, as its ])ort is ol>- 
struct(‘d with sandbanks, there is only a small coasting 
trade witli (^liiluan and Iriliamhane. J>ui SofAla was 
formerly a town of consitlt'raldo importance, with a harbour 
capable of liolding a imndred largo ^L^ssels. Previous to 
its conquest by the IV>rtiu'nes(‘ in 1.50.") it was the chief 
and populous centre of a wealtliy .MoLaiinuedau state ; and 
tlui iirst governors of the Portaguese East African jiosses- 
aions were entitled eaptairis-geiieral of Sofala. The identi- 
Jicatioii of SofVila witli Solomon’s Ojdiir, to which Milton 
alludes {Par. f.oat, xi. is untenable. 

See BhU. *SW. MuvrtnhttpH* (18H2) fer nil account of tlic 

mines; and, generally, Edris{,67/7acr/^ i.,«tli section ; Dapper; 
liaincs, Tiif <!nhl AV,/nn/.s o/* Soiitk Africa (1877); and Burton's 
notes to his editnni ot ('amoens. 

SOFIA, sinee 1H7H the oa]»ital of Pnlgaria, thongli 
previously oul}" a district town of the Tuna (Danube) 
vilayet of Turkey, is situated ITHf) feet above the sea, in 
tho midst of n dreary ])lain between the Stara Planina or 
main range* of the Western llalkans and the barci but ini- 
])osing granite mass of the Vitosh Mountains (2i00 feet), 
ft stands at tin* miieting of five great routes from Nish and 
Belgrade, Loin and Yidin, Phnna and Rustclmk, Pliili]»- 
])opolis and (’onstantinoplo, and Rostendil and SaJonica. 
At present ( 1SS7) it is two days' journey from the nearest 
railway station ('Fatar-bazarjik), and as the seat of govern- 
nitnt is inconvc'iiieiitly near the south-west extremity of 
the kingdom ; but it lies on the j>n»s])e(’tivo great radvvay 
route betw(‘en (\)nstantiiio]de and llelgrnde, and xvas in 
the eyes of those who selected it the [irosjieetive capital of 
a much more extensive territory. The climate of Sofia is 
.subject to sev(*re seasonal and diurnal changes : in January 
the theniioinetcr sinks V below zero and in August ap- 
jiroaches 100', and the daily range is Ireijuently 27 or 2S 
degrees. Minarets and gardens give a <*i‘rtaiu ben-uty to 
the as])eet of tin* t<iwn itself, but the outskirts arc pain- 
fully (lestitute of foliage. In an eastern suburb stands 
the royal jialace, a vast liuildiiig wdiieli cost, more tliaii 
4,000,000 francs; and in that iieighbourliood, on the site 
of an abamloned 'furkish ijuarter, (piite a new “ 10uro])ean" 
town lias sjining u]>. The rest of Sotia retains its Turkish 
charact«‘r, with tortuous streets and mean wooden houses. 
The inodt'rn cathedral ami tin* archbisho])’s juilace. are both 
large edifices of no special note. Of the many mosques 
tho most striking is the liuynk-Jaiiii, wdtli its nine metal 
<;upolaH ; but niorii liistorieal interest attaclies to the Siqdiia 
mosque, occupying the liighest point in the town to wliich 
it gave its name. It is now" couqdetely in ruins (the result 
of an oarth(juake), but trailition, w"hicli in this case is con- 
firmed^ by tlie architecture of the building, asserts that it 
w"as a Christian cliurcli erected by a certain Byzantine 
princess Sophia. Kanitz in 1S71 still observed remains 
of old Byzantine frescos in tho narthex. The public 
baths occupy a very extensive building, witli sojiarate 
suites a])artmcnts for different nationalities or ratlicr 
religioiiH. The w'ater as it i.ssuos from the sjirings has a 
temperature of 117". Sofia ex}»orts hides and skins to 
Vienna, <kc., and esjiecially goat-skins to Marseilles; its 
principal impoi-ts are Indian corn, wheat, and alcoholic 
liquors — the last a very large item. Formerly tlie popu- 
lation was 50,000. In 1870 Kanitz found 19,000 — 
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liberal estimate — 8000 being Bulgarians, 5000 Turks, 5000 
Jews (a colony dating from the expulsion from Spain), 900 
Gipsies. At present (1887) the total is 20,000. Close 
to the north of the towm are extensive remains of strong 
Roman fortifications. 

Sofia ia tho Serdien or Sardica of tho Romans and Oreoks (so 
(tailed after tin* Senls or Sards'), tho Triaditza of tho By/antiiie 
writers, and tho Sredre of the Slavs. “ Sardiea is iiiy Rome,” said 
Constantino before ho thought of his new capital on the Bosjihorus. 
It iiad already been mado tho (‘iqiital of Daoia KqH'nsis by Aurelian, 
and about 343 it bi‘camo famous as the seat of a church council. 
Tho town w’as pliiiideieil by Attila ; and in 809 it was captured by 
the Bulgarians, who hold it until tho 'J’liiks got possession of it by 
stnitagoiri in 1378, or nion* probably 1382. In 1443 Sofia was for 
a brief period occiijned by the Hungarian .lohn Huiiyady (Corvinus), 
aiul on the defeat of his enlequ-iso was laid waste by the retreating 
army. In 1820 it was the heathpiartcrs of Wustapha Tasha of 
Scutari, wdiose ravages have mado Iho namo of Alhanian a word of 
terror to tho children in Solia evi'ii now'. Tho Rnssnin.s ontcred 
Sofia on 4th January 1.878, nftor (hmrko’s passage* of the Balkans 

See Kuait/, Donnn Jjlilaarn n, 1877 , l.:i\ele}e, Jti J’^nnmilc dts Jlulham, 1880. 

SO(»i)lANA, or Soudiank, in f)Jd Forsiaii Sinflntda^ a 
province of the Ailneinenian einjure, the cighteentli in 
the list in the Behistmi inscrj])tiou of Darias (i. 16), 
corrt*sp()nded to the modern districts of Samarkand and 
[iokliara ; that is, it lay north of Bactriaiia between tho 
Oxiis ami the Jaxartes and embraced the fertile x^allcy of 
tlie Polytimetus or Zarafshan. Ihider the ( JreeLs Sogdiaua 
w'a.s united in one satrapy with Bactria, and siibseijiiently 
it formed ])art of the Bactnan Greek kingdom till tho 
“ S<*ythian.s " (the A'ue-chi) oeeupieil it in the middle of tho 
2d century n.r. (eonqi. vol. xviii. ]>p. TiSfi sv/., 592 svy.). Tho 
valley of the. Zaralshnn about Samarkand retained even 
in the Middh* Ages the nami* of the Soghd of Samaikaiid. 
Arabic* geograph(*rs reckon it as one of the four fairest 
siiots in tlie world. 

SOnAli, the second ]>ort of ‘Oni/in, Arabia, situated 
on the Gulf of ‘Onuiii in 24“ 22' N. lat. and 50" 45' E. 
long. It is a phi(‘(‘ of eonsiilerable trade and industry, 
well built, fortified w'lth w'alls and a castle, and inhabited 
by a hospitable and far fiom bigoted jiopnlation of tlio 
Mbddi sect. The anchorage is good, sheltered between two 
promontories, and tlie surrounding country is jiopulous 
and fertile. lmh*ed the coast land of ‘(Jnni^n is naturally 
tlie most favoured jiart of Arabia. 

Tim town ol Soliai is oldcM* than Islam, and its cloths arc ineii- 
tioiicd 111 the lilc ol Mohammed (Ihn llislium, p. 1019). ikdom 
the Moslem conquest it was in tin* hands of tin* PcTsians, and the 
Persian name Ma/.un is not iiiicominoiily upt>lM*(l t») it hy older 
Ar.ihie writers. ITinler Islam it l«*L!ime flu* <*apit.il of ‘Oman, and 
it is .sonn'times ealh*d ‘Oniiin, fiom which fact it h.is .soinelimes, 
hut very jirecai iously, licen ideiilihed witli tin* Omana ot classical 
writers. Jn the c.iiln*r Middh* Ages Sohiir w'as one of the first 
commercial cities ot Islam on tlm Indian Ocean and had an active 
p-art ill tho ("Inna trade. 'J’his piospciit} was nii.ihatc*d wln*n 
Mokaddasi wiotc* of it ( p. 92) towaids the chese ol the lOlh ec'iHiiry ; 
ill the 12th century, W'hcii Kdrisi wiotc, the Ohinii trade w'as a thing 
ol the past , and alioiit 1230 Ihn Mcq.iwir descrihc‘s it as a ruin iii- 
hahited hy the di*mons of the desi^it. Its chray u]»peais lo he 
conin*eted with the rise of otlic'i ports— KaUidt on the Arabian 
and Ormii/ on the iVi.siaii bide of llu* Persian (Jiilf hnt more 
e.specially with the ixditical convulsions of ‘Oman. This district, 
which has always had an isedated ])Osition in Eastern history, early 
became a slionghold of the Khawdiij (Thdcii'ya) and paid very in- 
termittent ohedicTice to the ealijdis till it was reduced hv Mo’tadid 
about the year 900. Even after this coiuiuest tho native imdrn** 
held thfiir ground in tlm mountainous inland country at Na/wa 
(Lstakhri, p. 20), and renew c*d tlm struggle for iudejuiiidciu'e with 
the Buwaihid und Seljiik sovereigns of Kars, who siie<*<*eded in thc.so 
regioms to the iiower oC the ealijdiate. Ibii Mojaw’ir coiiiieets tlm 
de.struetioii of Iwhar w'ith these struggles, and, tlioiigh he Bet*nis to 
imjdy a latc*r date, it is jvossible that hia statemeut is to be com 
bineu with wliat Ibn al-Al liir (ix. 387) tells of the rising of Al-Rp ,ftid 
billdli about lOoO. After this event there is a jieiiod of obscurity 
in tho annals of ^Oinan ; the. indepemlenee of the country waa 
ultimately secured under the native (Azdite) princes of Nazvva, but 
Soluir never recovered its importance. It is mentioned, liow'ever, 
by Mareo Polo, undcT tlie name of Soer, as trading in horses with 
Malabar, and also by Ibn Batdta, and must therefore have been 
resettled soon after the time of Ihn Mojdwir. i^liar was seized by 
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the PortuguPBi in 150S and held hy Dum till about 1650 In tlu 
18th CPiitiny Nicbuln RjnaksoJ it as a (^uito luiiiiiportaiit plm 
Wellstul in 1836 assigiiul to it a poj)ulitioii ot 9000 , Palgrait in 
1863 estiiuatcd tbo popubition at 34,000 an istiniati the nioit n 
tmaikablo tbut in tlu iutu\al tlu town had suffticd scvtrtly tiom 
Tthe Wahhabis 1 hi Itnl Si a l*ilot (1883) gives the niou niubibli 
£guie ot 1000 to ^>000 

SOLSSONS, a city of rraiicc, in the dtpartmtiit ot 
Aisne, the scut of a bishopric and a fortified jiost on the. 
left bank of the Aisno at the luiulion of the Ciisc, lus 
65 mxhs north cast of Pans by tlu lailway to laon The 
population in lb81 was 10, SO*") (1 1,1 12 in tin coninnnic) 
The cathedial of Notre DiineM (lcI^ilsand M PioUis, 
begun in tlu second hilf ot the 12th ct ntuiy and fiuisluil 
about the end ot the bltli, is .‘328 fut long and 87 ^m(P ^ 
the vaulting of the nivi is 100 feet above the ])avc 
ment The single town datis ironi tlu middle ot tlu 
13th c( ntuiy and is a i ml} good imitation ot those ot 
Notre T)xme ot Pans, Axhich it npiils in height (216 iect) 
The transi])ts aie ol dittcrcnt elites and dissimilai in then 
ai ran genu nt In the iioitli tiansipt lluii isaveiyhno 

door on the e ist , the south tiansei>t is tlu old* st and 
most grweful poi turn ol the whole cdifu ( Tlu < hoii is 
siiiioundctl witli eight scjuaie chapels, and tlu apse with 
five laige p»»l\gonil diapils, of whuli the thin m tlu 
middle^ (is wi U tlu Jii.di window ^ of the ehoii) still 
retain thnr liiu 1 Itheiiilui} glass Tlu lose window ol 
the iioith tiiiisi[»t iipiesents tlu lib of the \n^in in 
twelve nudillions 'I he hiji altai is 11 inked by two 
maible iigun s ie[)U si ntiiig the aiiimnention ind ibove it 
IS an Vdoiatioii ot the Slu]iherds ase iibed to Pnbins, tlu 
eatludiil also lus somi iieh Ihtli centur} tapistius (^)ll 
bidiiable leiiiiins still t\ist of the niagnifuint abbey ot St 
Jim des Yi^mis, whm 1 horn is x Picket resieled for a 
blunt time*, and w hu h w is n built in tlu l.3tli ee ntiir} , the s 
irulude tlie rums of two eloisteis (tlu snialli r d iting ti *m 
tlu IleiiaissaTK < ), tlu iffntoiy, md aliove all tlu e itliedi il 
like ta^iib of tlu (IiukIi (iecentl> list on el) Ot the thiee 
poitals with twislid (olumns the (iiitnl one is adoiiied 
witli st itiu s , a])o\e tlu m inns a g ilb i}, o\u wliii h ag iin 
is a liigi wiiub)W , tlu two unequal towels (2>() and 
216 feet) of tlu Ibth and Kith eintiuies aie smmountid 
by bi intifnl slom sjiiies, whuh eomnuiid tlu town 
The nuns ol tins hiu building an nidoituii ltd} omijiud 
by the militiiy ujlhonties ^JJio diuidi ot »St 
eieeteil in 11 39 ind lebuilt it tlie be giiiiiin^ *d the 1 »tli 
lentiiiy, wxs loimeily all ulud to in ibbi} ot thedenoM 
fains 111 math aie two iiypts ol tlie IJtli and J Jlli 
centimes Ot tlu alibe} dimdi of ht Pieiii, built in ilu 
12th eeiitiity 111 the Pominesipu st^le, tlu onl} itiiiaiiu 
aie tlu lai ide ami two lays ut tlu dioii Ilu loyal ibbe} 
of Notre Dune w is fonmled in G(>() toi monks iiul nuns 
by Liutiidi, wite*)t Pbiom, the* cehbiati d mayoi of the 
ipaliee Tlu nuiulxi ot tin mins (210 in 8 >S), tl * wealth 
of the lihiai} in manusin])ts, the \ iliialile ulus, the liigli 
birth of the abbesses, the jioiuiluity ot tlu piUniii i>*e s, 
all contiilmted to the inijuntaiue of tlusabhev, ot whidi 
there exist only some* iru oiisidei able leuiiins 'PJiew* ilth 
lest of all tlu abhiys m Soissoiis and oiio of the. most 
import xnt of ill Inane e dining tlu hist two dynasties w is 
that of St Med ml, on tlu light bank ot tlie Aisni, foiimh *1 
in 560 by Jjothaire 1 , beside tlu villa of Syagniis, whuh 
had become the ])alace of tlu Fi inkish kings St Med ud, 
apostle of Vermaiidois, and Kings Lothaire and Sig*l)iii 
were buried m the luonasteiy, wliidi became the re suit me 
of 400 monks and tlu meeting plate ot sevtiil eountils 
It was there that ChiJdoiic HI , tlu* last Mtroxingiaii, wxs 
deposed and Pippin the Slioit was erowntd by the papal 
legato, and there Louis the Pious was kept m eaptiMtx 
iti 8.33. The abbots of St Mttlaid coined m out}, ind in 
Abelard’s time (12tli eentuiy) wore lords of 220 villat.,es, 


farms, and manois \t the battle of Bouvines (121 4) the 
ibbot commanded 150 \ issals Tn 15 30 St Mitlaid wa? 
Msited hy a protession ot 300,000 ]»ilgrinis Put the 
leligious wais mined tlu abluy, and, although it was 
itslortd by the Pt m tlu lint s m 16 37, it luvei utovered 
Its foiimi spltmioui ()j th, sivLii tlnuthis nul tlu ttm- 
\entual buildings tif Iht im leul toundation tlaie li lully 
itmuns a tiaee Phi it( i*, ouujiutl I y adtal ami tlumb 
nistitutiou, the thapel oi whuh t nuts tnei tlu trypt of 
tlu glut abbty dnntli, wliuh w is ill ud lu the 12th 
ccntiiiy In tlu eiypi is i stoiu eoflni sndtoJiive hien 
Ltdhaiie s, iiid tlo t it hind u in untUi.ionnd «liniil»er, 
It putetl to hive been tin | 1 u i nl < \ptivity *t 1 )ins tlu 
Pious Hie tivil buiklni s oi Nh oiis lu u 1 i unu h 
luttust Tho Iiottl (h villt ( ntini , i i un i with 
siuntitu and ait li i olo.^u id t»>K(ii>iis tlu 1 1 dun 
gt)t sbitk to tlu 1 3tli et ntuiy tluiilunv Mil ini 10 ()()() 
vtdimus iiid cuiums in iinisc iipt \iiioi» th nulntiid 
estxldishnunts ait tiinuiU'., iw mills in I i »inuhu s nul 
futoiU'* toi the piodiution o( st»\»s uiuuliuiil im 
pit mints, e iiulh s, nid thoioliit (aim lloin linuot 


be xns ot i\*t]>tional ipiihly, pe is* , woi 1, h(ni|) fi i\, 
(itth, linibti, xnd thiitoil iit Iht ])inui)al ntuh of 
licule Tlu It is also i 1 n b )lth iutoiy, iiui wnk is 
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laid the rlmrches in ruins and, suiiported by the i)rince of Condo, 
ftmnt of Soissoiifi, kept iiossossion of the town for six months. 
During tln^ League Soissons eagerly joined the (yatholio party. 
Mayoime insuie the town his principal residenoo, ainl ho died there 
in icil, A Kuropean congress was hold there in 1728. In 1814 
SoissoiiH was I'aptured ainl lecajitured by the allies ainl the Fiench. 
In 18ir», aft (T Waterloo, it was a rallying point for tlio vanquished, 
and it Avas not oecupied by the llussians till the 14tli of August. 
In Jb70 it eapitulatod to the (Jermaiis after a hoinbirdnieut of three 
days. 

SOKOTO, an imjiortant b’ulah kingdom or ompiro in 
Central Soudan, coiniirising 'VAhat .are frcijncntly called the 
Iliiussa states. Its boundaries (see a\» 1. i. pi. 11.) are irregu- 
larly marketl off by the plateau land^ of Air or Asbeii on 
the north, the kindred Fulah state of (lainlii on the west, 
wdiile the river Himt6 ])raetieally fnrms its s(»iUhcrii limit 
as far as the meridian of 10 ' K.; I»c;yuiid this it runs south 
into the CVmgo ba.sin. On the east lies the kingdom of 
JJornu. From north west f<» soutliH'ast Stikoto has a length 
little short of 000 bhiglish miles and its average breadtli 
is about 2S(). 'Pile Avhole aica li.i'^ been ronglily computed 
to be equal to that of Spain (about 105,000 s(juare miles), 
and to have a ]»<»pulalion of fnmi ten to twelve millions. 
The eountry ina> b(‘ described as a great undulating jdain, 
rarely exeeeding lOOO feet in height, with the e\ee]»tion of 
the provinn' of Tlauehi in the centre, wdiieh runs into a 
highland regiun with heights of .‘lOOO feet, and the still 
mon‘ inqiosing masses of Ailaniawa iii tht' south, wdiieli 
are .s.ii(l to attain .*in altitude of 10,000 feet in !Mount 
Alanlika. In other respects Sokoto pre.sents more varied 
featiirt‘.>, chiefly deti'rmim'd by the amount of rainfall, 
llioniih the \arying fertility of the soil is a not imimjiort- 
ant fa(tor. In the southern parts, where there are almost 
perpetual rains, large streams and riveis are numerous, 

tlie feedois of the liinue, the gieat easlern (left-hand) 
trilaitary of the Niger. Here grow’ the virgin forests Avith 
giant growths and exiibeiant toliagi*, Avith ert‘e[iers, Avith 
bananas and plantains, iialm-oil tie* sand yams. In tin* 
more tenqierale because more eleA’ate<l districts of the 
middle area, with a smaller rainfall, the A’egc'tation is less 
luAuriant, and such fruits as the d.itt‘, liiiu and ]M)nie- 
grauiite are cultiv.'itc'd. lu the iiorlluTU p.iit^ the climate 
is still more and, and the <*ountjy is burned np for the 
greater part of the year. This i*. tlui region of aciieias and 
mimosas, of baoliabs, of the brain*liing dum palm and the 
curiously bulged del(^d). Here are no forests nor rank 
glass, while the exigi‘neies of a tlense )H»]>ulaliou have 
caused tile clearing aw’ay of tlie bush except on the 
most barren spots, A\dicre it sup]»li(\s the necessary fuel for 
domestic jnirjioM's. In this northern district there are no 
streams <*\cc|it in the Avet season, and tlu’. w^aiits of the 
])(‘oj>ie an* su]»]>lied by fountains in the more favoured 
]daees, ami by Wfll.s frequently very deep— in tliose not so 
adAanlagi*ously situated. Ly ing a\ illiiii the tropic.s, Sokoto 
is subji'cL to execssne lieat, - damp ami steamy in the 
south, dry and Jiirnaee-liko in the north, Avhore it suffers 
from the liot AAunds from the Sahara, lii AdamaAva the 
raiiiy'^ season — or, to be more eorn'ct, the .si'usoii of excessive 
rains eommeiiees in April and lasts till October or later, 
while in (hiber in the north the rains eimimern’c in June 
and stjdoni last more than three mouths, during Avhieli the 
country becomes transformed from a repellent <lesert into 
a well cultivated nursery garden. 

Kor ('cut lal Africa Sokoto may b'* «lcscnb( <l as fairly hi*althy, 
thougli, as may Ikj cx|»f-ctctl from a coiijum tioii «»f » xcc.ssivo heat 
Avith c\ccs.sivi’ ram, fevers aiv not uiicomnmii iii the suiithcrii parts, 
Avhilo ophthalmia is prevalent in tin* north, r.sjM*<’iully among the 
poorer classes, avIio are coni]M*lleil to cxj>osc themselves to the hlind- 
ing du.st from tin* de.serts ainl the excossiA'e glare ot tin* sun reflected 
from the huiriing sands. 

The natural ])roductioiis of Sokoto are such as are more or less 
coiiimou tliroughout the Ai’hoh* of the SoiJUAN {q.v,). Among 
cereals rice and wheat are culth'ated in many parts, though the 
aiaple jirodiictioiis arc Kaffre corn, millet, and maize. S wx'ct jKitatoes, 


-S O K 

ground nuts, yams, onions, and other vegetables are largely grown. 
Of fruits dates, pomegranates, citrons, and Imnanas abound in 
mc»rc restricted areas. Tho Sliea butter tree supjdies un excellent oil 
for lamps, and also for cooking, though it is only used by the poorer 
classes. Tin* palm-oil tree is only fouud in the damp basin of tho 
Hinuc. The most imjmrtaiit A’cgeUible products are cotton and 
indigo, Avhich are universally grown. 'Hic cotton is manufactured 
into cloth, being used by tho native population as Avell as largely 
exported to neigh lion ring countries. In some parts n stiecies of 
silk found in the forests is largely used, and the people of Yakoha 
in bauchi arc said to roar tho .silkworm. Of mineral products there 
seem to he fcAV, though if is kuowu that hotli sih’er ami lead oecur 
111 the Hmuo area. Iron is exten.sively diffused and of excellent 
quality. 

i The inhahitaiits «)!* this extensive region, hehl together by a 
<*oiiq lie ring race and not hy any natural tie into one common 
kingdom, are. of diverse tribes and afliiiities. They, hoAvever, may 
be roughly divided into three group.s. (l)l'’ii.st cniiu* the pure ><egro 
races of Adamawa, of Avliicli the chief tribe is the batta. (2) The 
Haussa loim the mass of the po]»ulation except in AdaniaAvu. They 
aie. pio-eniinent among Negroes for their physical appearance and 
intellectual abilities. Tliey aic AAonderfully skilled iii vaiiuus aita 
and industries ami noted for thcii eominercial genius and enterpnse. 
Moliammedaiiisiii is theii jeligioii, and indeed in all res]ie<*ts they 
are well adiaiiccd on tho load to civilization They are very fond 
of voluiumous clothes. (8) The Fiihihs me a llaimlie lace, A\hi> 
liom being siiu|)le henlsinen in the beginning ot the 19th coutuiy 
have become the jiileis and imi.steis over a bundled alien raees l>e- 
tween the Atlantic and bake Tcliad. Tin*)- liavo not tlie commercial 
oi iiidustiial .skill t»l the Ilaiissa, hut in otlier resjicets have leached 
a higher level. The) aie of slendei build and aie distinguished by 
their light <*oppery <*oIour. The inhahitaiits of Sokoto live mostly 
ill Luge loAAiis, many 4)1 Avhieh contain fiom 19. OoO to 20,000 m- 
h.ibit.ints '^I'hcsi* tiwvns an* all ]»rot4*i*tc‘iI hy stioiig mml amiIIs ami 
outer diy moats. Tlieii iii tenor is divuled into a s<*iies of eoiii 
poumls, each cut<*re«l tliiough a flat -H)4)l4*4l midn*m*c (‘hamliei. 
Inside are the lu*ehiv 4‘-shap4*d lints of th4* household. ''J'he gati*- 
AAuys an* also stiongly Joi lifieil. The iiihi ovf*i S«»koto is a Kiihih 
sultan, AA host* poA\ei is absolute, tlioiigii t(mp(*ied l»y a species of 
lendal system. Tlie govcinois of sonn* of the larger jirovinees, 
though owning allegiance to the .soveieign, aie nKislly hercdifat), 
and lM‘)ond sending a )eai I) tiihule me ]nacti( ally indcpemleut. 
Tlie tie imh*ed is nion* leligioiis than aii\ thing elst*. Tin* gre.it 
AVi*akne.ss ol tin* cini>irc is its Avaiit of cohi*rem*e ami the ah.som*e of 
a stiong cinti.il (loverninent. ^4*1, tliough al\\a\s appealing t4> 
1)4* on the ])oiiit of tailing to pu‘et*s, it contriA'cs to ket]» togelliei. 
'fhe comhtioii in Avhieh barlli foiiml it in isrif) was juai tnally tho 
same as w'hen the present am iter AUsitetl it in ISSf). 

The cliict ])r4)vinccs of S4)k4>to are Zamphoro, Zaiia, Katseiia, 
bauclii, Kano, ami Atlaniawa The most imporfmit towns are — 
Sokoto, tin* aeknoAAl edged capital of tin* 4*nij»iic, laineil (*hi4 fly for 
its lent ln*r>AV4>rk ami sli.iw hats (it divnles with Wuinu the dis- 
timtion of bi'ing tin* icsnh*m*(* of tin* sultan; CMapji4*iton ilied 
hei4*in t8!>7); Wurnu, about 18 mili*s iaither east, tin* pieseiit (1887) 
he.i4hjuait4'is of Hit* coiiit ; Kano, tin* gi4*at ci)innn*ici.il enijxMiuiu 
ol (Central vS4)ud.iii ; anti Yakoha. < hielly noted loi its large size, 
saitl to (*4mtain lo0,000 mhahitaiits 

'fhe history of Soktilo may he said to haie eomnieni*(*d witli the 
19th <*eiitiiiy. J’reA ions (o t hat dale litth l^ known furtliei tlimi 
(li.il the country A\as diAudt't] among a nimihei of sni.ill chiefs, 
a ])iey to tlie pow’ciful kings of boimi, Kelthi, mitl Songliwai 
^Song'hai). In 1802 the Kulalis, then little leganhsl ami semi- 
s<*rfs in jiosilnm, Avcie .scattered all 4)vei tlie couiiliv, appar4*ntly 
without any nalitinal tie to iiiiitt* tln*iu to eonimun ai’lioii. At 
la.st, hoAATvei, an imam one Uthuian ilmi Ftidio iqipenred, who- 
with the Axab liAvoiil of Isl.im gn\e a in w lift* to his tnix'snien ami 
in an incredihly short time lianstonm*d them from pe.n 'cable min tads 
into .soldiers of tin* (h’<*sci*nt, ami alter a h*w initial reverses sw’ept 
like a AA'liiihvind 0V4*i an enormous ar4’a, estnhlisliing hiin.s4*If .as 
lulei ami JMohammeihimsin as the religion of tin* aaIioIc of (Viitral 
Sondaii. At hia di'alh tin* pmts noAV knoAVii as Sokoto tell to the 
share of his son Ik'llo, and in the family of Othmaii the reins of 
governmenl have since remained, though the descent is not as a 
rule from fitlnr to .S4)u, but either to a bi other or a biolbei’s son. 
The latest ])ha.se in tin* hi.story is tli4* jiroclaiming of a prot»*etor- 
ate ovci u part of Sokoto on the binue by tin* biitisli (Govern- 
ment, and the handing over of the a<Iimiiisti\ition of the Nigei 
region to the Uoyal Niger Company, 'fo tin’s eonqiany the sultan 
has conceded all his rights on the binue and a inoiiopolv of tuide 
throughout lii.s dominioms, lhu.s making them practically masters 
t)f all fori*ign intercourse. 

Tilt* 111 4jst ii»}»ortaat H4)ure<*3 of liifonnuti4Hi r4’^'jirdnig Sokoto a’*o—napper- 
t4»n'h Joumrys m the early jmrt 4)f tin* lyth century ; Uarih's Tmveh in Cfiitral 
ifi im tx't wei*n 184ft uiat IS-V) a pei feel mine 4)t int4)niintion ; and Iloliirh's 7iei.se 
tiunh Nonhijrdn vom Mittelmccr marh dem THt'hiul’Sff in ISfiiia*)?. Amoiii' lattT 
and minor lni\4*Ilers hiiV4* lM*pn Flej^rl, who visited S4ik4>tn in 1880, ttH4l Tli4)mson, 
Avho rori4luet4‘d a eoinnieic'ial and political iiiission tu the court of th4* snltair 
in issr,. (J. TH.) 
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SOLAN GOOSE. See Oannet. 

SOLARIO, Antonto (r, 1382-1455), a painter of lead- 
ing importance in the Neapolitan school, is commonly 
called Lo Zingaro, or The Gipsy. II is father is said to 
have been a travelling smith. To all appearance Anhmio 
was born at Civita in the Abruzzi, although it is true 
that one of his ]>iclurcs is signed '‘Antonio de Solario 
Yenotus,’’ which may possibly be accounted for on the 
ground that the signature is not genuine. Solario is said 
to have gone through a love adventure similar to that of 
the Flemish jiaintor, Quint in Mas.sys. He was at first a 
smith, and did a joli of woik in the house of tlie prime 
Neapolitan [lainter Colantonio del Fiore ; he fell in love 
with C^ilantonio’s daiigliter, and slio with him; and the 
father, to stave him olf, said if he would come back in ten 
years an accomplished ])aintcr the >oung la<ly slioiild he 
his. Solario studied the art, returned in nine years, and 
claimed and obtained his bride. TJie fact is lhat CoIuntoni<» 
del Fiore is one of those painters who never existed , 
coiis(>qiU‘nlly his daughter never existed, and the whole 
story, as nOating to thc^^o particular personages, must l)e 
untrue. Whetlier it has any truth, in rcdatioii to some iin- 
identitied painter and his daughter, is a separate question 
which w'o cannot decide. Solario made an extensiv'o round 
of study, —first with Tjip[)o Dalmnsio in Jlologiia, and 
afterwaids in ViMiice, Ferrara, Flortuice, and Home. On 
returning to Najiles he lapully took the tirst ]»!ace in his 
art. His [>rincq»al performance is in the court of the 
monastery of S. Severino — twenty large frescos illustrat- 
ing the life of *St Jlemulict, now gnsatly decayed; they 
present a vad variety of ligures and details with 
dexterous modelling and colouriiu;. Sometimes, liowever, 
Lo Zingaro’s colour is crude, and he generally’ shows 
weakiicv^ of draughtsmanshi]> in hands ami teet. ills 
tendmicy is lliat ot a naluialisl, the he.ids lile like ami 
individual, and the landsctipe Iwkgrouiids l)etter invented 
and cared for than in any coiitenqiorary . In the Studj 
gallery of Na]>h‘-> are three pictures attributed to this 
nuiNter, the most remarkable one being a Madonna and 
Child FiithroiK'd vuth Saints. TliC hciuS lien‘ aieieputed 
to be mostly’ pui traits. Solario initiated a modi’ of art 
new in Naple-^' ; ami the works ]),unteil between his time 
and tliat (>f Tesauro are locally termed “ Zingareschi.’’ 
lie had many scholars, but not ol pre eminent stamliiig 
Nicola Yito, Simone Pajia, Aiigiolillo lloccadirame, Pietro 
ami Ipjiolito dal J>ony.cllo. It has ofti’n been said that 
Solario painted in oil, but of this there is no evidence. 

SOLDFli is a metallic alloy or iiudal employed for 
cementing or binding together two metallic surfaces. The 
sohler is ap])lied to the surfaees to be united in a molten 
state, and it is tlierefor’e gerier*ally either a mon' lusible 
body than the metal to be aclctl on (u* it is ]>resented in 
a inoie iusibh* cimdition. The ])rocess of aiPngemms 
soldering consists in uniting tlu’ individual metallic edges 
themselves by melting and i using them in the heat of the 
oxyhydrogun blow[)i[»e or by means of an ignited blast 
of ini.xed coal gas and air. Autogenous soldering is 
extensively used in connexion with large plumlM*r work. 
Ordinary solder’s are divided into hard and soft classes, 
the hard comprising such as reqiih’c a red heat for their 
melting. The soft sohh’rs used by plumbers and tirismirlis 
consist of variable mixtui’es of lead and tin, and for 
pcw>'torors’ usii bismuth is added to these. The hardest 
brazing sold(»r has e(|ual ]mrts of copper and zinc, and for 
softer qualities increasccl amounts ot zinc with tin and 
sometimes antinrony arc employed. For fine jewellery 
alloys of golil, silver*, and oo{)per are used ; silver solder is 
employed for inferior qualities, and even common soft 
solder finds extensive employment in the jow^cllery tr’adc. 
Silver is the proper solder for German silver manufactures 


also ; and gold is the medium for joining the edges Of 
platinum vessels, lu soldering, the metallic edges to be 
united must bt‘ free from oxidation and dirt ; and to keep 
them uno.xidi/.(*d during the optrntion several iluxo.s are 
used, such as borax in brass scildering, rosin and solution 
of zinc chWidc for tin plalc, zinc cliloride for zinc, rosin 
and tallow for Iciul and tin, and olive oil in pewter work. 
Special machinery has l.ivn dcvi.srd tor the soldering of 
the tinned cases now so ovb-n^ivcly omployed in Iho 
preserved food trade. In common H>It soldcrin:-* the .solder 
is melted and ai)plied to tlic joint by a hi^ntod iron or 
copper soldering bolt, lait solders are afsoapphrd by being 
nu’lted on in the open fire, nr in the nmllle {umaee, by 
immersing the joint in a luth of molten soldei, or by 
pouring the molten material on the joint In dealing 
with hard solders the heat ol the ])lt)v\j)ipi ILime i used. 

SOLE. Soles ar*e a group of Plat Pislie'- (/’br/naoc 
fi(7iv)^ which is rc])i*c.scnteil hy numerous specie^ m all suit- 
ahlc localities within tiie tenq»erate and tropical zones; 
they become, however*, scarce in the southern pari.- of the 
.southern tempcrati* zone, and arc absent altosn ther in .some 
districts — for instance, on the coasts of .southcin \ustralia. 
]dany of the sjiecies luiler iresh water friely, and some 
Jr.ivo become thoroughly’ acclimati/id in it. SoJe.s area 
liighly specialized type of Hat fidi ; their mouth is very 
nari’ow, twisted round to the blind side, and small teeth 
are dcvclo]»ed on that side only. As tliey always lie or 
swim on one side, tlic poetoral tins have cea.^ed to have 
a funelion, and consequently’ tin se org.ins are r»*diieed in 
si/e, and in many ol the .specks are mi’re riuliments or are 
h»st entirely. The eyes are small, in variably on the’ right 
side of the fish, th(‘ upper oceupying a jiositiori more 
or less in advance oi the lower*. Soil's an Iittnial fishes, 
inhtibiting ^ truly bottoms, shifting with the sOiisorr iroiri 
slrallow into sonrewhat deeper w a ti’i*. lake all (1 at fishes 

llu'y are carnivorous, but feed on small animals only, 
none attiiiir te a large size, scari’cly r’xiveding that of 
2 feet. Of the forty sjn’i'ies known i»l the gemi 
four are Itsind on the llritidi coast , the oiu most gLite- 
rally’ known ami (ommercially most impoitanl is the 
(V)mmun Sole .soAu); it seems to oeem in greater 

or less abundance on all Hat coasts of J'lniopi, but its 
numbeis have been considerably thinned witliin tire last 
quarter Oi a century, at least on tlic lh*iti.sh co.ists, doubt- 
less in consequcm’i’ of the introduction ot the tr.ivvl. At 
any rate, that ov(*r fishing is the cause ol the dei lease of 
this valuable taide fish is amply tn’ovi it by tlu ia»t that 
simnltaneously with the (luantity’ the nverairi' weigJit of 
the lisli has bei’u tlirninislicd, .soles of 12 inches in J<*ngfh 
and of 8 ounces in weight being now in many localities 
the Jarge.st that can be obtained. At |>n m nt }oung 
Kpeein ‘ ns foi m tlie majority ot the .so’<‘.' in thi nuiiket, 
and ai*e .sold under the )lanle^ ol “slijis’ oi ‘ toneuts.” 
Durinir the breeding season, which tall-, in the montiis 
from VohvLiar} t(> April, .soles Jo-.< mmirol tluii llavoiir. 
it is a siiig'iiUir fact that male .soles .'-iiiii to be alni(»st 
unknown, and some iclithyoJogists ai’count for it by sup 
juKsing lhat tin* iiial ^ I’omain mm h smallM Ilian the 
females, ami arii overlookcil in coriM'ijuem ( . "I In lainoii 
Sole (Sofi'ti ittfnutfnfni) is mm li Ic'-s (“-henad tli.in tiro 
common .sole, and more laitly st‘< ri in tlu mar kit, prob 
ably becausi* it is Im’all} dj^iibiited indeejui watir ft 
i.s of a y’eliovv colour, niiiibhil vvilh brown and uoeulaily 
.spotted wilh ]»lack; tlu* peitoial fin k oinaimiitcd with 
anovah black spot on its lundir haJl. Kvdiwl.cn Ihi.s 
bright (‘ol oration has disappeared in the fish altd death, 
it may always be di^tingiiish.'d fi**>m the i .riiiiioii v- ole by 

its large dilated na.sal (»pdiinL' on tlu* bJiiuI suh, w’hrch 
is suirouiided by a ]»i*oa<l friime. 'Hie \ an curated ^ ole 
vaneaata) is at times taken in eorisidirable numbers 
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on the south coant by means of the trawl, and esteemed as 
a table fish- It differs from the two preceding species by 
the rudimentary condition of the pecdoral fins, tliat of the 
blind side being minute. The colour i.s brown ; darker 
bands <Toss the body, and are darke..t on the dorsal and 
anal fin.s, wlieie they appear as a row ol about six largo 
spots. It doe.s not »ipj)ear to grow 1i» tlu same size a.s the 
common sole Tlie fourth liritish .s]»eeit‘s, SoUft mhntlUj 
is still s!TiaII«‘r, not much exeetnling o iiirlies in length ; it 
is tlierofore> not of commercial imjjortance, although it 
may be caught at times in the tiawl in large numbers. 
As in the preceding fi])ecies, the ])eet iral on the blind side 
is minute, but that of the rigid side is large enough to 
show a distimd black spot. The colour ol the body is 
brownisli or greyish, with .small bhuk spots, and every 
sixth or seventh ray of tlio doisal and anal fins is black. 

Fljit'lishrs iVM*]iil)]iug sf)I( s a I win rid on the shores of the* Iiidiiii 
Ocean Ix'.side the line lint the) li.'ive the eyes on tlie h ft 

side of the herel .lud 1 i<h jm *(m il 1ms lier. They lin\( l>eeii 

TofciriMh then Ion, !«• deiiiiet genera, such as Plarfiism and 

SOLKriHC, or SoM'TniTUN, is one of the cantous of 
Switzerland, raid^irig as tenth in tlie (Vmfedcration, and 
taking it > ii.iuip from its chief town. As it consists simply 
of the tcrril u-ie*, won by the cily, its irregular shape is 
easily acet.imf»d for. it lake.s in most of the valley of 
the Aar bilween the towns of SoJeure and Olten, hut 
stretchc*' jutoss tin* on stern Jnra to Dornacli not far from 
Basel, while to the south it tends in th(i direction of Bern. 
The total area is Ildo-P Rtpiaro miles, of which all but htl*! 
squan* miles is ( hissed as productive,’’ 103-3 square miles ^ 
of this ])oing ( overod by f^»l•est^. In other words, 01*7 }>er 
cent, is fertile. The higlio.'.t point in the canton is the 
Haseninatte ( 1734 feet), in the range behind the tow-n of 
Soleure, in vshich too is the Weissensteiii (4LM3 feet), so 
well knowm as a great ceiitie for the air and whey cure, as 
also for it.', tine view', in l^HO the population of tlie 
canton wjI'. 80, -ll!! (an increase of 3751 on the censu.s of 
1870), tlie w-onieii outnumbering the men by 170k. Of 
the.se no fewer tlian 79,5 1 1 are (lerman-speakiiig. 

Soleure now' includes G3,037 Roman ('‘atholics to 17,1 14 
Prntcstnnts, but in tlie ten years 1S70 18S0 the latter 
iiicrea.sed by iiloG, the former only by 003. Ecclesiastic- 
ally the district>t now forming part of the cant on belonged i 
till 1814 to the dioec^es of Latisaiine, Basel, and CVi- | 
stanee ; but since 1 lie coin])lete reorganization of 1828 it j 
is part (d llit' ilhn (*.se of llasel, and the bi.shop of Basel 
lives in the eity of Solenie. 

Tin* only places of any si/.e in tliocjuilon are it.s capital, 
Soleure (TtWhS inhabit ants), which i)Oh.sesscR the finest 
armoury in SwitzeilamI, and Olten (31170). Tt is counted 
as one of tlie nioM Itrtile and productive cantons in the 
Coriiederatiow, and e\[)or(s iron, wood, mail, marble, glass, 
&c. In educational nuttcr.s it takes a high pl.ice, and its 
two chief tow'iis aie connected by a raihvay, <)ltcn being 
one of the priiici]>al iMihvay jn net ions in Switzerland, and 
the meeting place of the St (lottli.ird railw'ay wdth the 
main lines bramliing off to tin* m»rth, i.ist, and -wed. 

All olil ihyme clnins for llu* town ol Sol un tin* t.iim of being 
tin* oliUst in “(Irtllii” ‘i\e <'»'itiinly it.s nninc 

" Sal<vlnun»r’ is lonnd in Romm in-' npiioii' ,tlu* termination 
possiUlv p«»iMtmg to M Celtic oij.jiiO, uiid il-* position us roimnaud- 
iiigtle .ippiofiili to the Iihiiie trom llie .-.oiith \\cs1 li.is led to it.s 
beiiec molt ilun onee stionglv foitilml. Sitii.Ui d ju.st on tho 
hoidei.of A] iin m'ju and I'lnguntly, it h eins lo ]iav« inclinnl to 
the liltn liN'O.unc, and it w.-is at Soleun* tli.it in tln 5 

Burgun'lnn noUiis nu<le their final •‘Uhiniision to the uiqieior ' 
Coniad IJ. flu* medi.eval town grew np lonnd the hou.se of 
seeiilar canon ^ toiinded in lionour of 81 Eisiis und St Vicloi (two 
of the Till hail hgionwhoaie said lo have }»eeii nnii tyred here in 
the Jid <‘cntnr\A hv <^)a<‘cn liertlia, cither the motlier of (Jharlornagne 
and w-ife of Pippin t^vth century) or the mon* famous wdfe of Rudolph 
IL, king of llargundy (lOtli century), and waa naturally in the 
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dioceso of Lausanne. The nrior and canons had many ri^ta over 
the tow'n, btit criminal jurisdiction and tho advocatia^' of the 
house remained with the kin^s of Burgundy, passed to tho Zarin^u 
dynn.sty, and on its extinction in 1*218 reverted to the omporor. 
The city thus became a free im|»erial city, and in 1252 shook off 
tho jurisdietiou of the eanons and took tliein under its jirobeetion. 
Ill 129.5 wc iind it allied with Hern, and this connexion is the key 
to its Idler history. It helped Born in 1298 in the great fight 
.against the nobles at tho Dojuhtihl, and agaiii at Idinpeii in l,*18ti 
against tho jeiilous Burgundian iioldes. It was l>esieged in 1S22 
by Duke Leopold of Austria (the defeated of Morgarteri) during the 
struggle for the empire, but he was eompelled to w-itlidunv. In 
the 1 4th century the government of the town fell into tin* hands 
of tho guihis, which jirdctieally tilled all the public ollioes. Tlirough 
Bcra(whi(b boeaino a merntcr in 10.53) Soh*ure wo,s draw-n into 
association with tho Swiss Confederation. An attempt to Hur)>riso 
it in 1382, made by the decaying Kyburg branch of the Hapshtirgs, 
was foiled, and resulted in the admittanco of Solcuie in 138.5 into 
tho Swabian League and in its sharing in the Seinpaeh w-nr. 
Thougli Soleure look no p.srt in that battle, she is included in tho 
Sempaeli ordimineo of 1393 and in tho great treaty of 1394 hy 
which tho Hdpshurgs lenouiieeil their cKiinis to all territoiies 
witliin the Con fed ei at ion. Tn 1411 slie in vain sought t«» he 
admitted into tho Confedcialion, a privilege only granted to her in 
1 181 at the diet of Stan/, aftor .she hod talon part in the Aargiui, 
Italian, Toggonhnrg, and Burgumlian wars. Jt was also in tlie 
15th century that hy piiieh.aae or conquest the towui ao«|uiie<l the 
main p.iit of tlie teirilories foiming tho pieseiit eaiitmi. Jn 1529 
tho imgoiity of tlie ** e»»mmiiiies ” went over to the Reformers, and 
men wvre sent to fight on Zw-ingli’s side at Kappel ri531), but in 
1,533 the old faith repjained its sway, and in 1586 Soleiue w-as a 
member of tho tloldeii or Bonomean League. Though the eity 
ruled the hurrounding liistriet^, the peasants were f.iirly licatej. and 
lienee their revolt in Ifio;) was not sr» dcspiiate as in other jdaees. 
Soleure was the usual iedd<‘nee of the Fieiieh ambassador, and no 
doulit this helped ou the foiinatiori of a “ paf rieiate,’’ for aftei 
16S1 no li»*sh eiti/ens weio admitted, ami Iaf( r we timi only twenl)- 
fi\e inling families dislributed 0 M‘r the eleven guilds. Seifago 
was jjholished by Soleiue in 1785. The old s)stem of the city 
ruling ovei eleven bailiw-U‘k.s came to an end in M.iieh 1798, wlieii 
Soleure opened its gates to the Preiieli aimy. She w’ns one of the 
six “direetoii iD* cantons under the 1803 eonstitution. In 1814 tin* 
old aristoiratie govenniient was set njingiun, but this was linn lly 
bioken dow n in 1^39, Soleiue in IS.32 joining the League of the Si've'n 
to gunnuitee the maintmanee of the new < .intomil < on-titutu)n,s, 
Tliough di.stinetl.v a Konuin Catholic e.intou, she did in»tjoiu the 
“ S<unierbund,” and voted in tavour of the fideral eonstitutioius of 
1S4S and 1874. Since 1830 S1U3 lias ievise<l her eonstitutimi in 
1.840, 18.50, 18.50, and 187t), besides lliuo paitial levisioijs of 1807, 
1809, and 1881. The present eoiistitutiioi mny be deseiibed ns «u 
nltiniuoutano democracy, tbo jinesfs ha\ing very gi eat infliunee. 
The “ Kantoiibrath” or logi -.latiV'C asHcinbly is cleet*Ml by all 
citizens ovei twenty )ears ol age, in the pioportion of one number 
to 800 iuluibiUnts. This ussemldy .selects tho “ Regimiiig.srath" 
<»i executive, t'onsisling of fiv'c iiieiulieis. In both etis<*s tin* ]n*riod 
of is hve yc.irs, though on the ilemand of 4000 dti/eiis a 

]>opnl;ir vote must he taken ns to wdiether the L'xi.sting memhors 
hleill eontinue to .sit or not. In tho eantoii tho “obligatory 
lelereiidimr’ and tlie “initiative” are legal. By the foimer all 
liws passed by the assembly, and all fiti.'iiieinl rcholutioiis involving 
the < xpemlituro of 100,000 tranus or of uii animal sum of 20,0OO 
fi lines, must be ap]iroved by a po|mlur vote. By tho laltn ‘2000 
citueiis can compel the as.seiJibiy to <*<»ii.sid<r an) pioposal for 
making a new law or for amending an old one. Vuither, tho 
ilemaml of tho majority of the assi-mbly or of 300O eiti/eiib is 
suflieicnt to m'cessitate ti jiopular vote ns to tlie advis.ibility of 
revising tlie constitution, the revised dr.ilL itself roquiriug o 
fuitlier populai vote. 

SC>Lr, ail ancivnt town of Asia Minor, on ilio coast oi 
Cilicia, between the rivers J.,amuH and Pyramas, from each 
of which it is about 02 miles distant. Colonists fiom 
Argos in (Ireece and Lindii.s in B bodies arc de.seribed a.s 
the founders of tho tow'n, wliich is first mentioned in 
history at the time of the expedition of tlie younger 
C’yrus. In the days of Alexander tho (Ireat it was so 
wealthy that that conqueror exacted from its inhaldtauks a 
fine of 200 talents. In the war between Mithradates and 
tho Romans Soli destroyed by Tigranes, but it was 
subsequently rebuilt by Pompey, who settled there many 
of tlie pirato.s whom he liad cuptureil, and called the town 
after himself, Poinpeiopolis. Soli wa.s tho birthplace of 
ChrysippuB tho Stoic and of the poets 1‘hilcmon and 
Aratus. The bad Greek spoken there gave rise to the 
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tern iroXoacrcr/Ads, ** solecittft,” which hfts found its way | 
into all the m^ern languages of Kufope. Extensive ruins i 
still mark the site of the town ; the place is now called 
Meretlu. 

SOTJCITOE. See Attorvfy It should ho noticed 
that by the Supiome Court of Judicature Act, § b7, 
all ptrsons adniittcfl as solicitois, attonu oi [>roctors of 
any Enj^hsh ooint, tht junsdictjon ol ^\ln( li ^^as tiausfuiod 
by the Act to the High Coud of Justuc op the (V)uit ot 
Appeal, wcie Ihiucttudh to ho calkd sohcitois ot the 
su]>rime couit The title of atlorhc} gaioial, howivcr, 
still 11 mams as that of the highest law oflu ci ot the trown 
The Logcil Piactiiioncis Act, 1^70, and tin Solicitois Act, 

1 h77, enabled sol ttirs to piac tn e as ])io( tor in the et eJe 
siastical ct»uits («>♦ ♦ Piukkil) The < Vnvi jcuiciiig Act, 
1881, having made great changes in tht piadin <»f con 
vejanciijg, it hocainc neiessary to place the umninralion 
of solicitor^ u[»on a new basis. Tlii'^ was (hme by the 
Solicitors Ptcnmneration Act, ])dsse<l on the simc day as 
tht (Jonvtyjm ing A(t It provides toi the fiaming of 
general orders, fixing the prnu iples of icmuneratioii \\ith 
nicieiice ivt y filia to the skill and responsibility invohed, 
not, as vvasg»*nfi illy the case bofoie, ^vith n tcrom c sim]dy 
tf» tin lengfli of the dociinunls ]»eius(d or picparcd 
Gfiieial oidcTs jn pursuame of the Act were issued iii 
ISt'J 

In StolUnd soli lU is m lln su])oni( (t»uit ii»* not, us in 
liiudind, tin oid> juisons nildlid to i I is law igt nt Ihty 
slnu tin pn\dtj« with wiihistotlu sigiu t in tin suj n nu «onit, 
with soli il Us It I iw ind pio( ni it us in the luhiin muiu Ihis 
ddhuTiM how«\«i, ii<»w o( litth imp ut 111 i, is h\ tin I iw 
Agmts \ t, in\ p i on dul\ idinitod i 1 w nt is < ntith 1 

to ] IK list I f i u in\ (tiuit 111 Siotlniul In tin I ’ml <l Slitts 
tin t 111! soli Pol Is UM I 111 Miiin ^1 it< s m tin st list whnh it h i 
111 1 ngl iinl 1 d Ml ill bidi itui< \<t \i , a 1 in i » iit | lo fising 
Im ’ u 1 I oiirt of < ijUitN 

Many ot tin cit tt puhln oMn i ^ ni I ngl nid m I Mn I ni t I St tt< 
hiyt Ihtir solnilois In I mdind Iht tn isai\ s »li itn Idls an 
csptiiallv iiipt>itinl po iti m lit is usponsihit 1< t tiu tnliot 
in lit ot pivnn nts d n t » (In to isuiy tin o(h<‘« of ji nspiiMloi 
is now coinhnn I w dh tli it of in isniy soln il r I inh i Ins p >wt is 
fl iputiis piKloi tin ti( Huiv soln itoi i (s is a Innnisti ittu of 
tin pri )on d < st iti <if in int< NMIt wliuit hi 1)])S( 1 to tin ttowii, 
an L mill VI 11 s ,n t \si s of tliviui wlnio collus, )u is all ad ( < 
iMvowi) Siiiti tin I’losit ulioii ot ( )lh in t s V i l^sj h is il o 
athd i tint I *ot ot ]iid In iiisnutions In tin I inii I st itts tlu 
olhn oi sol 1 11 u to 1hi tn 1 ni\ w is < n iti d In ' tot (oiiots in 
is }() ills nnipd liitiis m to t iki nn isnits tor pi »ti tin. tin 
itvtnin ml l di d VMth 1 iinls in {iiiii<lh\ In I niltd Mitts} , 
judn III pi ) I s u \< sj(d in tin in hy sti nut} I u pty nicnt ot d Ids 

KOLI(1ToK(}rAi:il\L iSe Vnoi xiv (Hmi \i 
The position ol tin stdintoi goner d for ScolUnd ni tlic 
mam coirt >]a.)nds with lliat ot tin Piigli h soln iloi 
gtTuml. lb ]s in \t in iiink to tin loid idvoiAtt In the 
I’'^nited Sliltsllif odne ^.if soln itor gi in i vl oi tin rniUd 
State s \y IS ( It iltd I y \i t ol Congii ss in !sH) 

SOLIM \\, tu NTiiiyiw, Milltin ot tin *>t!onims 
wiinannrl 1 1n AI i^nitnciil, born ,iboii( I4*hl, wis tin onI> 
feon of SlIhii I , whom he succudid in r>J0 lb diul 
wliih he was b. Slipping S/iget in Hung ny, on Mjituiibti 
loGd St I TniKrv 

SOLIM \N, Ol Si i j JM w, sh »1 j of Pusia Piisi\, 

\ol. will p Cftii) 

SOTiINGKK, a Piussuii town, in tho provinct oi Hit 
Khin(», stands on a In ight rieai the upper, I i miUs c i t 
by south of Hussthloil It is one of ihi <hul stai . ot the 
dninan iion and sled hidusliy, ils s]a.(ially (oiisislmg m 
all kiiub of fulling irri]»Ienients of shtl {solingtn svvoid 
blades have lain rclebialed for (inturies, and ]iiubibl> 
foiiii pait of the cipiijdrKut ol e\er>ino(Uni army, whih 
bayonets, knives, scissors, siugnal instiumuits, fih s, sU< I 
framob, and tho like are also jiiodiutd in tnotmoiis tjiian 
titles These articles arc hugely made by the workmen 
at their own homes and sujiplied to tho depots of the hirgc 


I dealers ; there ai;e about 30,000 workers in steol in Soliu- 
I gen and its vicinity Tin population of the town in 1885 
was 18,6 i3, ot whom three louithswere i’lotcstants. 

, 1'' nndtiit p’l ( ml 1 uiMtl it town Hiartor in 

vSword bluli^ hi\t uh li« ii iiui tlm i uly pirt of 

llu Mid«lK Agis mid Iniin ii dhiin tint tlu ut w«s mtio 
diudl diiiJiigtiH ini^iKshy miithsli.in Dim is us 

80L1S, Antovjo in (lOlO Spanish di irmlist 

and histoiian, was born in IGlO at Ah ala de Ibiiaics, 
and studied law at tsalainaucji, win m 1m i, said to have 
jiUHlnced a foimdy wlmh wi acUd in log? About 
JGlOhe ba-anic stcrilnyto thi duki oi < )io]m si, whom 
he arcornpameil in aaimus ollu lal missions, m IG >1 he 
became one ot the -ecitidiits oi 1\ , and alt iw nds 

he was appointed cbioiiM hr In hi> hiUi y ii^ 1 m foimd 
one of the religious ordtrs lb dud at Mai’rul in ibSG 

Of tho mm extant ]il lys ol Soils two u 1< ist h iv ni 1 1 u i m 
tlu histoiy of tlo diaiiii,- 7/ Ini / tri / s» i Dmi i U Mi 1, ) 

hiving att< iwnrds hiui 111 iphd hv 'I rumilh whil laf.tmUu 
ih Jhi (4ip V of M idiiil ), it < II louiuli ionthi ii \ih’ 

ol (\ivuitis, lus IxMi mnh ni of hy Jtowhv iml AlildhPii, 
1* A. Woin, Old, (Inntly oi imliuftlv, Iv othu m m u rnt 
luthois Thotiths of tlie r< in iiiinig h \mi lu Imuil s I imor 
n rot tuna, Fiuh i/Oifio, J*l Al if n d ' /S iff , /os / n int\ 
2JI Tmu/oi ('n)liv(u f fi 7* >/> > hit t • f nf , mil A iijtii o I u m tfa 
Till Jlislona th la iUnttjutsta ih M / <o, toviring tlu llii i yi ns 
hetwi in tlu apjiointnu lit ol ( oit« to < oiinn md the ni\ nlmg ton t* 
md till fill ot thi city, ihsiividlv i mbs as a Spun h pioso 
ilissi It (list appe »rid iii l(>St , thin liivi luuj niini lous 
itp'iiits tlu mot iiiiiit hung tint jnihlislml with ijop liy 
Kivilli (This, isr>s) in I nglish timslition hy Townslund 
ipncariil in 1721 A volium ol J of sat saffiatla** u htfiffattas ]»v 
Soils w IS pnhhshid in ih‘>7, ind < \ < i il nnimpor mt lith i > ol hm 
* nil} h If III III till f tn ) / s^mnul ol Liv i hmyii 

»S( )1jO\1(>'N (Hi buw ifiwa loi Sin hmion, “man 

ol piaic the i n^tdi form lollow > tin ^oAo/xoie of j\ T. 
and Josephus, the Jalni hahmio agriis with ^uAid/jkov, 
I oiH )f sevnal Mniant forms diovvn m MSS of ilu Jj\\ ), 
son ol David b^ ikithshcbi, and his siuicssor in tho 
kingdom (d f'-itul The nign of Sdoniou has been 
‘•kitchtdm 1 si\il(\i>I xin p 10 >}, ami hi . ii lation to 
the philos |»hi<al and jnovt ibi d Jitf lalnie ol tin. Ibbuws, 
the hocallcd ft if nuf, oi “wisdom, lias bun (ntiialiy 
consuhrod in the ntide IhoWKes Thi ymlilit il systim 
ot Solomon fill to pKiis nt his di itli, but tin ftnif of lii» 
wisdom and spkndoui in sucu tiling giiieiitiou was all 
tht gu itt I that nom. ol Lis sum. '»sois at .kin'-iUin was 
m a position to iiv.il him I lie niiny floalnij. ind flag 
nuntuy uoies of vaiions d itcs Ih it h ivi IoiiimI a pluc in 
tliL tiKOimt of 1 ji> reign in tlu book oi I\in< s ( / r ) show 
how iiiiK h Hthicw tr ulition was oicujind with tl.i iiiontmli 
undirwliom tlu tliiom oi I iiiJ leulud i^s liiglust .^lory, 
and tint time onh mi‘.nitu(l in jtopnl ii inn^iii dion tho 
pr(»poitions ol so striking ii ni iijn u cd k« in tin 
unfiMiidly ])icluic of Solomon ii th son ^ ol S iloinon 
foikmilly* it woiihl slmu, ^IvUilud in tin AmIIuhi 
kin«.dom, liowcvii much ?l imy hivi b <n nloufluil aid 
o\cil ud b\ nddilions ot Iilii dik d ( \>ii‘if J find 
III tlu iiionolo 010 ot I (II . \ 11^ {/ I |1 m(i! i tiu 
111 >iiH of tlu Wd( kii \ ho III! I» iMi d hii II (tin 
lolbi by <»iu ot till 1 ill t win «Mh ( iP 1 ( im nl 

In tlu a])Oiiy}>hil boi k < t W i ih m i ho i < up i 
I mil of an Iky [)’ Mil 1 1 Uni w)i b *• n ti n ii lui 

li puk(d to hi\c li'(-d s ill \ h ( ( iilui 1 1 u 1 hilo, 
Solninoii is inliKluMil iPtiiiTi void t ulni niti'iii, 
iinbiu 1 V Hi Hm on I / M imI f Inl oj In i I > h. h'mu 
ovLii . .1 Till so. d' I I iJt'i P N I m. i I n t . ilur 
hind, a loll limn ( t 1 Jmii . | din wiiH.n m Ibl o w 

soon iltii tlu tikiM (t Km i! i. hy rom«.' n.i pit 
suvtd I » lu cnlv III a ni d n, 

with Solomon oi tlu ti ulitionil ( mm. j lion of Jim p( i on, 
and sLUJis to OWL Jmmm in i tini (uln wlui thus 
ciistmgmHud these mwd pii its fioiu Hu older 1 vilms 
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of David. In Now Testainont times Solomon was the 
current type alike of majriiificcnco and of wisdom (Matt, vi. 
29 ; Luke xi. .*51 ). Diit Jewish lepmd was not content with 
this, and, startinjjf from a fiKe interpretation of Eccles. 
ii. A, fi^ave in'iii so\ereipity over demons, to wdiich were 
added (hy a {)ervcr‘>ion of J Kingh iv. J.*>) lordsliip over all 
beasts and birds, and ilie ])ower of UTidei\standin;jf tlndr 
sj>eeeli. These fables passed to the Arabs before the time 
of Mohviinmed (NAbiijjha, i. 22), found a idace in the Koran, 
and ^i\e Solomon (Suleiman) a lasting tame throuijjhoui 
fho Moslen) JCast. The story of SoJon'on, the hoopoe, and 
the (jueMi ()l Sheba in sur. xxmL (»f the K(H'aii closely 
follow^ the second Tarpjum to Esther i 2, ^\hcIe the Jewish 
fables about liim ina> be read at larij;(‘. Solomon was 
BUppr>sed to owe his sovereif^nt} o\er demons to the 
possession of a seal on which tin* “most great name of 
(iofl" Avas engraved. See Lane, Ar^thum Nhfhts^ iulrod., 
note 21, and cha]> i. note lo. 

SOLOMON, So\(. or. See Ovnticlfs. 

SOLOMON, Wisdom or. See Ai’oCKyrn^. 

SOLOMON bsliAN DS, an extensive group of islands, 
the laigest and as \et liM'^l known of any in the Tacific 
Oeean, though anioiiii tin* ver^ first that xverc discovered. 
They form a double i Iriin ol sexcui large and many small 
islands, i*\tending foi o\ir (500 miles in a north-west and 
southeast diretfion befwetm o' S. lat., 154 40' E. long., 
and 10 51 S. lat., ir»2 *50' E. long. The mu them 
extremity .sti»'tches to within 120 miles of New Ireland, 
the south ( a in noiiit to 200 miles west of Santa (’’ruz, and 
tliem.ueJ juation of New (liiinea lies about 400 miles 
to the south WLst of the grou]).*'^ Sec vol. xix. Thvte ill. 

Tin Sohumni Islands \ary eonsidernbl)’’ both in si/e 
and chaiaelei. It is as \et doubtful whieli of them is the 
larg(*st, but seven aie from 50 to over JOO miles in lengtli 
and fiom 15 to 50 null's in bii'adth; several must tin re 
fore e<|ual tin* <ount} of (V>rii\va]J in area. Tin*} aie 
wvll wateud, thoutrh Ibe stn'anis seem to be small ; their 
coasts atloifl M)ni(* good harbouis. * All the huge and some 
of tin* sinallti islands np]»ear to bo compose I of ancient 
voleanie rock, with an incrustation of eoial limestone 
flhnwimr hen and tlieie along the coast. Their interior is 
mountainous, and ( in.idalcanal, wlure there is an active 
volcano, rme]i(*s an altitude of bOOO feet. Malanta and 
('‘liristoval aie over 1000, Ysabel and (5ioiseul 2000 
fei't high. 'J'lie mountains of the latter fall steep to the 
sea, and the whole of its northeast poition forms an 
elevated wooded ]>l.nn. Tlicre is some level land in 
I5ougainville, w Inch is also said to possess an active volcano. 
Every liavoller lias (\tolh«d the beauty and fertility of 
the islands. In Sail Llnistoval deep valleys separate the 
gently roiindetl ridges of its foiestciad niounfains, lofty 
s])UiN ilescend from the interior, and, running down to the 
sea, terminate, on the north, in bold locky headlands SOO 
to 1000 feet in height, while, on the south, they form and 
shelter bays of d(*e]) water. On tbe small high island of 
Florida tliere is inn<*h undulating glass land, interspeised 

^ 'J'ix' aiM a Tit tiaditjuTi, tlKit nf tlx* LX\ , pives Hohuioii no 
part 11 ] tlx* autljDi-liip ot tlx* ( .Hixuiii’al i)siltti ; \ol. x\. p. 29 

“ Island'! of tfo A}(htpelif4tn. Tlx* l.ii irt r ai t -lu the ea*'teiii ( iiairi, 
Bouguiivillf, ('hoisuil, ^ salx 1, Malniit i. aix! m tlx* wcstfiii chain, New 
Geoiiriii, Gii.'xlali’aiial (ottcn nnss])elt (Ju.xlah aiiar), San (tastoval, 
Tlio sinilhi an* liulva (tlx* iixist iiorthcnO, Sltoitland, Tie.isiiry, 
Faix, Siinba (KiMv ), lliihiaiia, ILirniiioixl, Maish, Savo, Jhic'iia 
Vista, Amxla, N}vl i /'riinidn), TJlawa ((\mtiaix t»'), l'gt,TJiiceSisteis, 
Sta Anni, Sl.i ( atalina, Jh*ll«)nH, Hi‘inx*l (tlx* most houtbeni) 
MendaTia iiieiition* sciiii^ neai Buemi Vibta. a ‘email islmd iii a Malt* 
of violent eriijition; he named it Sesarga Ongtong .lava is a prouj) 
of coral islands in the ixn tli-east, hut it does not, gt'ogiajdiu .illv, foiiu 
port ot the gioiit> 

'* lllanehe Biy, Jtoug.iinville; Port Pruslin, Ysahel; Maiuvo, New 
Georgia; Poit Wiseman, Florida; (Hira^oa Harhom in Maiaii Sound, 
Guadalcanal; Hedicrdx* B.iy, MakiraBay, and Vanga Harbour, Ban 
Christoval. 


I with fine clumps of trees ; but patches of cultivated land 
I surround its mtmerous villages, and plantations on the 
I hill sides testify to the richness of its soil. To the south 
I of (lioisoiil lies a small cliff-girt islet, Rimba (Shortland^s 
' Eddystone), with a peak ending in aerator 1200 feet high, 

I on the side of whieh are o solfatara and tw^o boiling s[>rings. 
It is inhabited, and has a small safe liarbour. Surgeon 
Oiipjiy, late of H.M.S. “Lark,” has recently made valuable 
gt*ological observations in the north and south ol the 
group. Tlie vvliole chain of islands appear to be rising 
, steadily, and traces of ‘ancient uiibeaval are vi*ry geneial, 
for instance, Tieasury Island, whcie a i oral-encrusted 
voh-anic peak has been raised 1200 feet, and the atoll of 
Sta Anna, tlie ring of wdiich now stands hundreds of b*et 
above the present level of the sea. Some of the smaller 
islands arc of recent ealcareoiis formation. Lanier and 
fringing reefs, as well as atolls, occur in the groiq), but 
the channels between the islands are dangerous, ehieHy 
from the strong currents which si't through them. 

The climate is \eiy damp and debilitating. The rain 
fall is unusually lieavy. Fever and ague jirevail on tlie 
coast, but it is liktdy that the liighlands will prove much 
more Jiealthy. Tlie dr} season, with north-west winds, 
lasts from December to May. 

A comparatively sboal sea — under 1000 fathoms — 
.sniTounds tin* Archipelago, and, including tlie New liritain 
and Admiralty Islands, stretches to New CUiinea and 
thence to Australia. This sufliciently accounts for the 
Papuan character of its fauna, of wliich, however, it is the 
eastern limit, in spite of the fact tliat this shoal v^at(‘r 
extends to the extierm* south of the New llebiides. 

I the -.traiige little marsupial the cuscus (s]‘(‘ lhi\iv\(.fu) 

' is still to bi* nu*t vvitb; Ihe liornbill, Hit i«xJvat«x>, tbe 
j crimson Jorv, and birds ol a dozen otlit*!* gi'nei.i have already 
bt‘en discovered, “all,” as Wallace reniaiks, “Jiiglily 
chnracterislit* of the Moincc.is ami N<‘\\ (hiinta, and quite 
unknown in any t)t the inoie remote l^uific inlands.” 
Hut, like the New Hebridi*s, the Solomon Islands 
]iossess a m(‘ga])ode (J/. hmuhhnfi) wliith is tieculiai to 
itself. All alligatoi li(‘qu(‘nts the coast, ami the -^I'a 
teems with fish. Insects set rn to be fairly well n*pie- 
I senied. The fioia has been even less studied tlmn the 
zoolog}, but it also shows strong T’apiian iiniiiities. \’ege- 
trition is most luxuriant : unbiokeii tracts ol magnifieint 
forest elotln* the mountains, wlu*re sandalwood, ebony, and 
lignum vita* have already been found. Mangnive swanqis 
are common on the coasts. 

Tlx* Sxloinoii Islanders, excepting those of Hi Ilona aiullhiimll 
in tlx* soutli, and Oiurton" .lMV.a in tlx* iioitli -who m pnu* 
l^olvnesi.ins- nie a .siixill stiiidy Mtl.tncsi.in j.xe, l.ilUi in the 
noith th.iii in the soutli, hut aveiaging ahoxit Ti li et 1 industor 
iixiK nixl 4 tect 9 iix lies ioi wonxii Thiv an* v\ell piopoi tioin d, 
witu iiidly loiinded hiuhs I'lojuting hums, duply -sunk ilok 
IMS, shoit nosis, tillxi stiaighl »i an hed, but alv\a> s di ]ue‘'St d 
at the loot, tUxl inoilei.itely lliiek lij>s, with a somewhat lending 
«lini, an* geinial i lian'mteiistx s 'fix* cxjuission ot tlx line is 
I not iinj»h using. Tlx* nx soi « phalic appeals to bo thr pn‘]»oixh laiit 
I foiiii ot skull, though tins is unusual among Mel.iix si.m laexs. 

In loloui tlx* akin varies Inmi a hlaek hiovvn to a eoppeiish hue, 

I hut tlx* d irker an* tlx* most coiiimori shades. The hair is daik, 

I ollen dved ml or tavMi. Gnsj), iiu lining to woolly, it natuially 
hangs 111 a mop of linglets 3 to 8 iix lies in lenglli ; hut, when 
caietully ti'iided, it tonus one smooth hush — the usual fashion for 
both sexes. Kpilation is juMetisecl; little hail, as a luh*, glows 
on llio face, hut ban y men aie not rare ^ Skin iliseasisaie jiro- 
vah lit 

I The .Solomon Islanders nio intelligent, of a ipiick and jxtvous 
temperament, Cl ally, thievish, and levcugeful, yet, (piiekly amen- 
able to good tieafment, they make faithful servants. Diey nro 
' fmid of dancing; their music is a nioiiotoiious ehant with an 

* On tlie islainls in Hougaiiivillw Str.iit tribes with lank, almost 
siiMight, black hair and very dark skin are found I’he nxnintiuiis of 
the large islaixls seem to ho tlmily inhahited hy*^ a siualJer and iiider 
race, with whom the coast tribes wage periietual war atul tor whom 
they express great coiitexupt 
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accompauimont ot bamboo drums. They make pan pipe<^ atul 
Jew’s harps. Of their lelifirion and mauneis and customs very httlc 
w Known. Thoir laut'uane is of puu‘ MtUinesun type though a 
nUtnbur of diiltctsarc Mpokoi thioughout the giouji, iiuui> tvm 
on the same isl.uul. Ihokcii into nuim ions il ins, the> ait iu(l> 
at pca(e with cut h otht r , hut tin* niUutiou htstoutd oit plinti 
tioiis ]»rovts thorn gtxul iiiriu ultuiists Yjius, aiuiri-ioots, hnatl 
fiuit, loiod mils, uitl tish (oii''titiiti tilt chut ot tin n loud Tigs, 
dogs, iind fowls irt aUo t Attn, aiul, as thest aie mcntjoiiul bj AUii 
dtiiu, llity must hut bttn known in Iht islands toi o\(i thne 
Imndiul yt us 'llio islimhih an gu it bt it 1 1 In w< is, but hitb 
palm Miiatk 01 kav j mimiis to bi diunk lla nsptt t ]»dnl to tint Is 
and Lldt IS > lilt s 111 difh itiii islunjs 'liny at (.uiiiiiids, llmuglt 
to wiiittxtdil IS unknow 11 Tio])liirsof hum in skulls lu (uinnitm, 
andpiist ivid licadh- the latt inlaid with shrP — hue bu n plot mid 
in (iii'idah iiial and ilubiami Tiny an said In pay boiioui to 
dtpaiUd spiiils tan nigs u jiu suiting bolh im ii uid aminals 
often turn tin postsol liousis and sheds, and ubnn tin plows oi 
i niocs 'JliUi Iniustb an sipiin oi oblong stiongl} buill, with 
high piojeiting itiols, win h sunnlimts, ,is in tluii lainn slnds, 
almost i( n h to tin gnmini 'I'lit llooi mats ah vu^ longh 
Ijaigi hills and pint hoiisi s (\i I in ‘*om« ot tin villages, in I 
gnat ( iK and skill m bistowid on tin ii <b(outiou^ (ni it 
unity of iiiiish ( h n u t< 11/1 s tin 11 wi ipon liny ih niostly light 
and gi III Ini aid loiiast ot hiws iiid mow**, spins, iiid ilubs, 
the sling sitin', unknown Sum of th q i ns lu i tin hiihiil 

h nl I iiMil out of I hum in 1 oi iim bom otliiis if nut i ut out 

of till solid wo )d, h LM bom s, thoi IIS oi splintilsof wood ittnlnd 
111 i most jjusti ily nunin 1 \iiows m imi’ u Jy t isinoin d, nni 
tlnu iLi I slnlts oinuinntiil witli iiiiistd Inns TSon of tlniii 
appi n ti bi poisomd lln bow oftiii liu nid | wiiiiil no 
iindt oi I ilm wt oil OI i stiiD « f bimbo > elLibs\ny onibiibly 
111 sb ipt tluii butts III siimtimis i niii I with (im l\ pi iiti 1 

lolnih 1 gi I'-s Suim, wbn n in long iml slight iii •■i kit oi 

Mytln Ilk otln IS 1 nil I oi ill oi spoon shiipid, and somi sinilbi 
iisimbli iNiiy lioidiliggii '1 Ins is in tin 1 ‘itilii tin iituii 
iimit ot till shii I i it is III ii ikm wn wi ipoti in (In odii t i i in K 

Ml Inn si 111 dswill isrolyn nii. but to tin wist, iiitlu "Niw 
iliitiin gi m]i ind in Niy^ taiiin i, \ iiious loinis ot it o un 
win Ml I, lliiou^b tin Miliy isl u ds it m ly bi tinul bi k to tin 
\snMi nmtin nt Min sbn id t ilso ii i I by Hit Au tiilinis 
M b it oi tin Soloifioti 1 I tmb IS 1 , 111 nl oi hi Is and is ut in m n 
oi obbm ' foiiii lln 11 < iiiot s an built ot pi inks siwn to.^i11iii 

ami I lulkiil ml nt lln m t bi nitiiul in tin Pnitii J In \ 
ah Miy light, slim, iml t ipu Jo to bu li 1 1 in lin^iii, with 1 to 
tilt bi im but tiny bLliiiu so will llul in outiig.ii i dispiiisid 
with lln bjghiiivid plow nid sti in — wbn b ui siid to ait is 
.1 sbi 111 iioin mows \lnn stun on .^ivi tin uiit ihnost i 
(hsiint ''hipi Tin i nnl tin guuw ih iii iistiJully mind 
witJi motlui o( pi 111 nnl wnatlnd with shills ind li itlnis Siils 
an not usid, bit tin nniow p int d pnbibs |iopil tin i inois 
with gh it spn 1 tlnongh tin wihi - tnniliil liwl with some 
bn 1 OI nnmilioi modi 1 uk ilainiidt lln\ lu tut out ot tin 
solnl iiid soiin tlim s un isuii o\ii S fti t iii liiigth Mom nd/i s 
appi 11 to bi now usid only in tin iiiltiioi iml in tin noitli <f tin 
giotip Tiny in will gioiiml, 11 it nid pyiitoim in sha]H, nnl 
\uy dilh 11 lit iiom any nuuk iii tin nt ighbuiiiing gioupsot isluids 
< lollniig IS oi the siuiititst l^oth nun nnl woiiiiu not unfit* 
qui nth go Hiked, but, is a nili , som slight iomiiu., is wiiii 
and in itl\ iiuiii tiiugid gihlb s an Usui lu sorui distints 
Tittooing and si in mg of tin hody is but slightly jnutiid 
Oiniiinnts are iisiil m piolusioii and oitiii an mi\ tistitul 
(Jiued wooiltii bilti, I oloiih <1 sin 11 bi id bin Is, and i \ nitty ol 
aimhls, lombi, and it itlni In id diessis m woiii ilso shill disl s 
tovtitd with loitow sin 11 til twoik ?^i t kl n i s of tietli mdslnll 
ill ooiiimon and multiloiii, om iiiu h pii/nl is mnb ol hum iii 
musnis Mill Ills, mil, in im ii tin septum ot tin nosi , n 
piehid, fiiqueiitly , also, lilt i iililigi ot out oi bolhmstiil In 
tlnsi tin sti nigist oiumniits an iiisiitul sin h is toiloisi sin 11 
iini»s, bunts, tilth, slnlls, iiabiJiws, and lln liki ^ 

llistiini rin Sp iiiish niMgitoi Mi ml ifii iinisl bt utditidwith 
tin dlsioMiy of tluse island, llioiijh it is soiinwlial doiibttul 
whethei In was aitiiillv tin tiist iMiiopi in who set i\i> on 
tlnm Hesiilid liom C all to in 1 >i 7, by i mini mil ol tin goviinoi 
of JVni, todisiovu tin MUithi in i ontim iit, tin pit sunn d i \is1i m « 
i)t whn h m tin tin n unknown n gmii bilwun Imiiiiiaiiil \su 
lial aliiady guiii iisi toiiiinb sptinlitioii but In suiiistoliiM 
bun sti nigt 1} iinloitiui iti Sailing wi st In dis« ovtii d only w 
toidl Islets (/llliii gioiitd until, liiMiig iiossid moii than 7(Wb) 
miles of ou ill in ftll in with in m Iiijm 1 igo of laigt isluids Ih 
then si/e ind position In (oiisnltud tlnm to loim jiait ot tin Imd 

^ Sni iiontispitiie to Biemhliy s CttnKoa 

** Kudt* ontiiggei canoes with m it sulsaieusid m soim jairts of 
the dll hi pel ago 

^ Of tbo island mauutaiUnis fine spermuns may be seen m the 
Biitish, Cambridge, and Maidfi^one museums 


ho wa? m ocaioh of, and m idoasing ontiiipation of tlion uatuiol 
11(11(8 he named them Islas di Salomon. The expedition buixeyod 
the 8 outhtni)»e>ition of the gioiip, iml n lined tin tniu laige islands 
Chiistovul, (tutdili Mill, imi ^sild (>u Ins utiiin to l*eiii 
Muidani umiavoincd to oignn/i motlui ixpulitnn to loloui/e 
tin isliiius, but it w IS Hot bi ti n Jmii J »o,» thit lu , with <,fuih)S 
< umm iiid, w IS iiiilUd to mi sii! ioi this > uiposi 
J ill M iiqin s IS and Sintitiu/ Islimlswiii now dis( uvi u d , but 
1 111 tlnsi littei isiinds ilpi ^ umusdiliy uul tu ublis \ 1 imlina 
I dnd, uid till t']»tdition I \< iitiiilh lollijsid 

1 Kveii lln ]>osit]on ol tin S loinoii Jsl imls w is n . miImI m 
uincitimty and liny wm qniK 1 si sj bt <1 until, iii 1/07, two 
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utiiit visits III tu SI of li M s ( 111 i^i I jn iso’’ li M S 
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‘‘lovely isiand, as In e died it, in aslmit jioMn wlmli lu 
jiubjii Jy iMitid, fMgnnig it Js sud tin. iMitinnnt of a 
I madman Mhiougli Spntan intiniiition m flu win 
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Athenians, and Solon had tin oidit oi tin iisult In 

■‘’rill dntiu of ill, biith md di ilb ut q pioMmdily < JS and 
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594 B.G. he was summoned under the constitutional title 
of “ archon ” to undertake the work of swceiwiig political 
reforniH, which, in conse(]uencc of Utter party strifes 
and the jjoverty and indebtedness of the small farmers or 
propri tutors uf Attica, were sorely needed. The Athenian 
like tlic IJoinaii debtor had often sunk, under the legalized 
oppression of his creditor, info an a<*tual sla\e, and had 
from lime to time been sold and e\[»orte<l. Many poor 
Croat uri‘.s had fled away from liimie, and \M‘re supi)orting 
thein-jclvfS by tJie. labour of llndr hands in foreign 
countries. Many men v^liv) .still dung to their little ]»ro- 
pei-tic.s could, with all tlieir pinching, ban >y ketip their 
heads above water. Tlie go\t ining clas.sos thenisehes felt 
that a crisis was at hand, and they a[»pealed to Solon 
and m.ido him practically dictator. Ibul ho chosen to 
w^ork on Hut pojmlar diM-ont-wit, he might liave easily 
crushed the ari.stociac^ ami become a despot, or. as tlie 
Greeks called it, a l>rant, us many had done in other 
statc.s of (Greece by corning forward as chanipioiLs of the 
peojile against flic gnat ruling funiilie.s. Solon obej^cd a 
nobler impiibo and ainicd at saving his couiil ry wdthout 
too ^'iolent a ii‘\oJutiori. Uis lirst step was to give 
immediate riiiet to the jroor debtor, to the WTeicliedly 
impoverished sinaJl farmer or proprietor, and to inlcr]>obe 
between him and his creditor and landlord. On very 
many of the Jiitle properties of Attica w^ere to be seen 
stone pillars with the nunie of the mortgagee and the 
amount of the mortgage inscribed on them. l>y a relief 
law^ “a shaking-off of burdoms'’ {aratrax^^ia), he aunulled 
all mortgages, justifying no doulit so extreme a measure 
by the Imrshnes.s of the contracts imposed by mortgagees 
on needy tenants and proprietons and by the urgent 
necessity of prompt release for the multitude of such 
small dobtois. Thus the “mortgage piiJai’ft” were sw’cpt 
away and the laud w^as once more free. Such a setting 
asidi of the rights of }»roperty, cxjiedierit as it may ha\e 
been under circumstaucc.s of acute public distri*.ss, must 
have inflicted a heavy los.s on the wealthier class, and 
the landlord and the mortgagee W'ould also have a fair 
claim for relief. This, it apjiears, Solon accomplished by 
a device wliich has been variously explained, a deprecia> 
tion of the ciirreucy which relieved to a considerable 
extent —27 j)er cent., according toG^ote^s^ <*alculaiion — 
the wealthier debtors of the landlord and mortgagee cla.ss. 
Grote here remai’k.s that, had Solon cancelled all debts 
and contracts, there would liave l>oen no ru*ed to interfere 
with the currem*y and lower the standard of money. 13is 
relief law could not have been so sweejiing and revolu- 
tionary as it has sometimes been repri\sented. TJiere was 
no redistribution or confiscation of the land, no univerbal 
remission of debt-.. For the gnut majority of the people 
indeed there .substantial relief. The laud was free 
from incumbranci*, and llio small cultivator had a fresh 
start in life; lluie wii^- no impri.sonmeiit or slaveiy for 
the debtor ; and it would sj*tin that debtors w'ho had 
sought ridugc abroad were ]Mircliased buck and restored to 
their homes. Such on the whole aj‘])ears to have been 
the character of Solon’s first gieat reform, though some of 
the detaiil.s remain obsi-ure. 'Fhe reeonstructioii of tlie 
political system on the princijde that every citizen w^as to 
have a sliart' in the government was Solon's next wwk. 
A few noble f.miilies, Kiipalriils, as they were called, liad 
hitherto had all the power in their own hands. Solon 
made ]>rojM‘rty tlie mi'asure uf political power, and con- 
fined the higlitr olhres of .state to the wealthiest citi/eii.s ; 
but election to the.^e oflices xias to be made by the whole 
body of the jieopJe, the tenure of otlieo was limited as to 
time, aud an account had to be rentlered publicly as to its 
exerci .so. The citizi'iis w’erc ilistributcd into four classes 
* lltUory oj Onfce, di. xi. 


according to a graduated scale of ]^operty) the first chas 
being alone eli^ble to the archonship or highest oflico and 
to military aud naval commands. The actual administra- 
tion of jmblie affairs wus thus restricted to the wealthy 
few. The second class were the knights or horbemen — the 
men wlio could keep a war-horse for the service of the 
state j these w'cre assessed at three fifths of the amount 
of the first class. The third class answ ered to our yeomen, 
and liad to serve as heavy-armed infantry. These three 
classes were sulject to direct taxation in the form of a 
graduated income tax, which was, how^ever, simply an 
extraordinary tax, levied only in special emergencies at 
varying amounts per cent, on a eit'zen’s j*aU‘abJe jiiroperty, 
as set down in a public schedule. The fouxtU and lowest 
and most numerous class, which Mii»plied light troops and 
sailors for the fleet, was exempt from all direct taxation, 
but paid indirect taxes ; it would bo made up of sinall 
farmers, tradesmen, and artisans, and consist in fact of 
quite the ]>oorebt and humblest class of citizens. Its 
members could not hold any office ; but tliej had a large 
amount of political power llirough their voles in the 
popular as.sembly wliicli elected the mogistratcb and called 
them to account, and through tlie very great judicial 
powers with which they were intrusted, and in viitue of 
which tlie Athenian juror practically deculeil fpiestions 
both of fact and of law. Solon’s constitution thus gave 
the people ample means of prolei ling llicmscdxes from mis- 
government and o]»pression, every mngi.^trale being directly 
responsible to them. Not that Solon himself contemplated 
anything like pme democracy; tlii're is every reason to 
believe he shrank from it ; but pure democracy was i>retty 
sure to follow as soon as the jieojde di.stinctly leaJi/.ed 
their jiowxr. Solou’.s council of 400, taken exclusively 
from the fir^l three classes, must have been meant to 
furnish the jxopular assembly with judilical guidance, and 
this it did by pn*paring and introducing meiisure.s for 
discus.sion and .^u]>eriIl tending its meetings and exi'rcisiiig 
some direction over its proceedings. It is iiiipos.Mble for 
us to define its peculiar functions precisely, it w^a.s, how- 
ever, ultimately under the control of the popular assembly, 
by which jirobably it was annually elected, and to which 
it had annually to render an account. We are not to 
su])|K)se that either the euiincil or the jiopulur assembly 
originated wdth Solon. Wliat he really did was to put 
them on a new footing, and to the latter, wdiieh previously 
in all probability had hardly any weight or iiitluenco, 
ho gave greatly enlarged pow'crs. The urchons and 
magistrates and tlie council itself wore elected by the 
popular assembly, and were responsible to it for good 
beliaviour during their term of ufiice. In this a.ssembly 
met the citizens of all four classes, and eonscipivntly the 
great majority of its members would be j»oor men and 
almo.st peasants. The voting was by show of Lands; 
every voter w'a.s allow^ed to sjieak ; and iu tlie voting there 
was no distinction of classes, all being on a jierlecUy eijual 
fooling. Although tlieoreti cully they could not originate 
any nioa.surc, but hail U> accept for discusaion what liad 
been prepared for them by the council, they hud an 
absolute ])ow'er of veto; and, as the election ot the council 
wa.-> in their hands, it must have been t‘asy for them to get 
that body to bring forward any propo.sal which the} might 
wisli to discuss. Thus it may be truly said that Solon 
laid tlie foundation of the future dcnioiTacy. And through 
the HeJia*a, a?) it wa^ calhd, — a body of GOOD I'llizens 
annually elected by lot to act as jurors for the tiial 
specially of ]»olitical offence.s, —the iieojdo acquired a 
comjileto control over jiublic affains. There was but one 
proviso: the Athenian juror must be u]>wards uf thirty 
}ears of ago. In the Athenian courts which were formed 
out of tliese 6000 citizen's the functions of judge and jury 
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were united in one and tbe game }>erson, and i)olitical 
questiong were continually decided when, as often 
happened, a citizen was put on his trial for some alleged 
ilJcgal or unconstitutional proposal, lly such ineuns 
popular riglits and privileges were efFectmilly j)rotertcd, 
and the democratic clniracter of the constitution enlarged 
and confirmed, as we see in the bubsetpient lii^tor^ of 
Athens. Solon, indeed, retained (he did not crualc) the 
famous senate of the Areopagus, and aimed at making it 
respectcnl and cai>able of exercising a general siiiierinleud- 
ence over the morals and social life- of the citizens. It 
to be an aristocratic body, consisting only of archons 
who had acijuitted themselves well and honourably during 
their yt‘,ar of oflioe. Jt seems that he did not altt‘ni]>t to 
pre.sc'ribe to it any si»edal or j»articuhir duties, hut that 
he rather trustod to its making its infiuenco felt from the 
fuel 1 licit if was, as every one know, ooni]>osed of men of 
acknowledged merit and ability. Cun<c(]uentl3% as Thirl* 
wall observes (7//,s^. o/'f//-., eh. xi ), “it could only exercise 
its power; wdlh advantage as hmg as it letained the 
confidence of its fellow' citizens ; when that was lobt it 
bc(‘amo time that its legal authority should cease.” Solon 
evidiuitly felt that, for a time at least, there must be 
4*h(‘clvs (HI ]»0]uiliir government. Had it been hinted to 
him that under his constitution power must finally drift 
down to the lowi'.st social stratum. In*, would perhaps have 
replied that In* had endeavoun'<l to su]»jily the entire 
[leople with a political training w'hicli should by degrees 
(qualify them for absolute self gov('rnincnt. 

Solon encouragtid commerce and manulacluring Indus* 
try, and drew a number of settler'^ fiom lorcign ])arts to 
Athens, on condition of their paying an annual tax and 
putting themselv(>s under the prolecti(*n of a citizen who 
was to bo their legal representative— their “ i>atronus,'* 
according to Uomaii ]>hraso. These settlers (/AcrotVot, 
“ Indies”) had noin* of the jioJitical privileges of the 
Atlicninii citizen, and they could not ac(^uiro landed 
property. Many of them, however, flourished and grew 
rich, and had every reason to l»e satisfii'd with their 
jM)sitif»n, which, in a kindly and tolerant eommunity like 
tliat of Athens, was continually improving. Solon, too, 
like ail the legislators of anticjuity, end<*avoured to 
regulate ewry de[>artment of life, coinpelhng the attend- 
ance (d the youths from sixteen to eighteen at the jmhlic 
gymnastic schools, and nsjuiring Iheintoseivc the next 
two }ears on garrison duty. ]lestraint> were put upon 
W(»meTi as to their ajjpearance in jmblic, and even as to 
ibeir mourning at funerals. Solon's ]miushim*nts were for 
the mo-.t part rather lcnii*iit, and indi(*atod a humane and 
generous ti‘mper. It is of course net to be sui)posed that 
ail the details of In's legislation were maintained, but the} 
undoubtedly left their mark ou the Alhenmn cliaracter. 

Having done his work, Solon leJt Athens and travelhd 
for ten years in Kgypt, CVprus, and Asia, gatlu'iing frcHi 
stores of kn(»\v]('dgo for himself and giving (*ounstl to 
others. One would like to lu'lieve the beautiful stoiy 
Herodotu.s tells of his interview wuth CVosus, king ul 
fiydia, vvliom lu* warnid with the mcmoiablo saying that 
“ w^c must not jironounce any man hap\>y till we liave seen 
his end.” Hnfortmiatel} , Onesm did rud hegiu to rt ign 
till several ^seir> aftu Solon’s travels, and willi (h'ott w«* 
must be content to take tlie story as men 1> an “illustra- 
tive* fiction.” ( )u hi •» H t urn to -\then.> in his old ci'c he 
found the old fends oiu*e more rai-ung, uiul Pisi-tratuv hi> 
kinsman, and hi^ Iriend »n jiasl da\.s, inlngning forpovvei. 
The two men had, it s'*i‘ms, a sincere lespuei lor one 
another, but Solon ]»r( ‘tested against tin* com [»Ietc surreudei 
of the government to I'isistratus, the danger ol which lie 
publicly pointed out, though without effect. The crisis 
•ended in the rule, in many re.spccts an eulighicned and 


l^ncficent rule, of Pisibtra(.U{j and ms sons, of which Solon 
lived only to sec the first beginning, lie died, tioon after 
having made hi.s bonourable. protest, at the age of eighty, 
leaving b(*hind him the irood ellccts of a work which only 
a man of rare inti-lhgi nee and wide syrnpathiis could 
have ac(*omj»Iihhed. He was somotliijig ol a ]»oet, and 
several fragments ol his potins, wriHin geneially with a 
2 )ractical ])ur])use, Lave (oine down to us, and tliiovv light 
on his political aims and sentiment. 

tliotc and Tjiiilwall in tbdi In.tou. , ol Ciut. i;ivf a lull ac- 
count of Solon's h-^isbUioii. Pintail b s lit.* ,>l Soloji, not a very 
ciitnnl pi itoiin.iiur, is oMi «lii. t 0.1' iii.il aiitliniiu .w J li ) 
S()L()THlTliN. SteSoiHur. 

St^MALl, SoM vi., a ilrimitK* pi itph ot cnU (initial 
Africa, mainly coulimd to Hi i.i ti ru “hom of the 
conlineiit, which from them tukt ^ Hu iimu iif SiUnfiJi 
Land, }nobably the Punt ol Hu* Kir>ptj.u» u*r(»jds. Hero 
they are contermini>us lowaids tlu* lunilivt^ \^ith the 
kindled Aiars (J)iinkuli), and ilscwheu with tlu‘ more 
closely reldtt'd (falli-, fiom whom thes .in* .*i pa rated on 
tin* soulh-vve.'^t by the river ,luba. 'rnjuiia Ikty, with the 
lower couise of the Haw ash, is usually i:»\en a- Ibe imrtb* 
we.st frontier; but, uccordiiig to the rci'eiit explorations of 
Abargues do Sost<‘n in eastern Abyssinia, Hutc appi'ars to 
be here aii ovorla])])ing of the three [>cuples, the Isa 
Somali encroaching on the Afar d(nnain north of Tajurm 
Jlaj'' nearly to tlie paralb*! of Asab J»uy (id N.), while the 
Hawaii ( Jallas penctiule b(dwe«*n this Somali liihi and the 
lower Haw'a-sh eastwaids to the coast at (>h(»k ( 1 :^ N.). 

line drawn from the Strait ot Jlab el Mandeh through 
the Harrar district and the licadwatcrs oi tlu* Haines river 
(Wclibc-Shebeyli or “f.(‘opard liver') .southwards to the 
equator at the mouth of the Juba will roU‘:hl^v dilino the 
laud w aid frontier ol the Somrdi teintoiy. which i.s else 
wdiere st‘a girt,- by the Hull of Aden on the north, by the 
Indian Ocean from (^^pe Guardafni to the ijuator. 

Our fir.d eoniact with the Sonnlli people nia} be .said to 
date from tlie Englisli occupation of Aden in itSdp. Hut, 
ijotw’ithstcinding ihe caily vnibs ot (Vuttenden, (^h. 11. 
Jo)nj.ston, (Vijituiii Ihirton, and oiu' or two ollK*r.s, very 
little vva.Mcnown about tliem befuie the .‘•li/iuc ot lleibcrab 
by the I'^gyptians in IS71. This 4*\cnt bd to the e.,tdh 
li.shiuent of jicrmaucnt illations with tlu* coast tiilu* , and 
Was followed by several e\( iii*<ion.s into Hu inlirioi, of 
vHiicli the most Iriiitful in lesuits liave bien lho^c of 
Saccoiii, Kevoil, F. L. Janus, I'anlilsclikt, \**n ll.iidt eger, 
and Jo.sef Menge, the ia.st tiiree bnnenig oiu jiifoniialion 
down to tlie year JShd. rroni tlu* lej'oit* ol tlusc ob- 
servers the tiiu* relations of tin* Somali iiave )»ecD gradually 
deti mimed, and we now know llial tluv (nun a (lutinct 
branch ot the eastern (“ h^tliiopic’ ; llaniitie em k, o which 
the other chief inendicrs aie tlu* lu i;.!i]»oUMni' (kill. is and 
.\t.ir.s, the Abyssinian Agiii,uiid tlu- Hij is (I'l Im]i)o 1 tbo 
, lep])C land •» between Hie iSubiau >il( fiTu! tlu led.^i u 
Tlieir < lose aflinitics both m pliV'U.iI t vpi aiuJ in '«>cech 
with the .«• n. "rounding (J.'dl!^ an nl Mmi .ml 1 Ki ibi in 
I they aie d« a I ihed a.s ;i lin i.u l,‘ t dl, lu s ' \ » no t, 

I with fciiily Kenl.ii Ualun , but v -1 Inc loun i niln j.iu 
I of N(*gi<» blo<»d, as shown both r' Hun o..il « *1 ' chnosl 

I black comiji MOM, and nu-n in lln.i i.'nkv . d (ven 

I wiiolly li.iir, .•untliiiu ' iioit 'Uik lin>' h i'* • noi,- ii lo he 
j ]»lailid in ti\ ^ h,o..'in d»'W‘ i Hi i oubbi laH* 

I * Wlhiit.* I ' ' 

manon.i .. i.h tin < . ' h* mi i t 'li. 'i. i 

I soiiH* t I .!« i* “I 111 * I ii 1 ' ' I ' I i •\ I '1 *' 

I l»ut >\jUi >’.1 ]!' 1 f 'I , 

I r.ipiiiii I M llmM r’ i. - ‘ P-''). .. I 1 f H 

I iHM.iib, ^^Uh ! 1 ‘ h . I" I I. > - *i, mil I I ^ti I 'ilu 

I 1.*4tb, 1.0 Mil iiol, M , I II I ' ' " I MS. “ ‘ • •* 

' (rtl* nhUf /./ titt f f I t! ( 1 III. A 

I Th< m< iMond • '< n.,‘N . (1 l-'ori ‘Iwum* tUat 

oil thohekMtuusttii.uuil.uil,t. il Mil. n. -lo n.t.*i n.iM-iu- 
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the Gallas also they are still in the tribal state, broken up 
into an endless number of clans and septs, variously groujjed 
by diffiireut writers. According to Captain (luillain^ there 
are three main divisions — the Aji on the north and north- 
east coast, the JIuwiya on the south-east coast, and the 
Rahhanw in in the interior. Jlul these are reduced by James 
to two, Isak an<l Darodt* (a])}>arent]y the J^dur and Darrud 
of old(‘r ()l>^ervers), with stsveral main branches as under 

( ll.d>i tinli.iji, south from IJciIicimIi, ]i<‘\ond tlu* ctKist 
I ruii}jri\ 

Isak Huhr 'lyikli, cast from BciImimIi, north of tho coast 

I ian^(c. 

lll.ibi A\v;U, Hcrbcrali district 
I MejiTtain. cast co.isi from CSn.ii.bii'iii lo d'’ north. 

( holboJiaiiti, Noi'.il Jiivci 

l)aroJc-| Waismgucii, nortli coast, st fioin tiininlafui. 

I Maivhan, bct\\ccn Ibc jMrji-ilain and O^adain, 
i, (>».uiaiii, \Vcl)b(‘ basin, and wid< -.pn'.'iil in interior. 

To these, however, must be added the powerful (Jadabirsi 
west from Herbeiali and the Isa (Issa) of tlie llawash 
basin, besides the three low caste tribes dispersed amongst 
the ollim-s, — 'i’onial (ironwurkei.'^), Eldr (dealers in 
charms), and IMitlgan (ostrich ]»rci‘deiv>). 

Tin* Somrdi, wlio aic Mniinl> Mtiliaimiicdans of a Hoinewlisil 
fanatical l\])c, aiv n ficn <* lawli's-, jusipb*, iiiijuticnt of ciUitiol, 
and yicldiiii^ a icbn’tanf obtdn'iu'c c\cn to tlicir own ru]< i*s. 
Hem’c the tiiliiil ducts cnjo\ little nnne than ii nominal nutboiity, 
althoiigb some of the iiioic powcilul aniongsi tbiMii allcct the title 
ofsidtaii. At pic.sdif the gOMt l/abi dcilmj! natnni appears to 
he split into two stM'tioiis, oaidi nndcs a <diid claiitiing tins lank. 
All go nimed with spear, slneld, and short swoid, the latter 
cxiicil} Jike Ibat of the aiieient K^Njdians, wlioni the Somali arc 
otbciwisc said to lescmbb* luoic than any other Afrienii jicoplc. 
Tlic weapons an* tri ely used in then disputes, although the tribal 
Jaw's against liomieide aie scv'cie, lica\y fines of e.imds or other 
property being imp«)sed, wbndi mu-»t be jiaid eitlier bs the erinnnal 
or the eoniuuinit>. 'riiev aie gieal talkeis, keenly Hi*nsitiv« to 
ridicule, and «|iiiek-teiijpeied, aUboiigb amenable to reason if they 
can be iiidMccd to argue tin* point A'm tndiiig to the < haiaet«*r of 
the soil and idimate they li\e a sdthd or mnnad life, in sonic 
])luccs breeding iiunit*ions benU of camels, goats, and fat-tailed 
ftlieep, in otbeih growing laige eiops esjieeiidly of diiirab, or collect- 
ing the gums— liankiiweiise and inynb for wbnb tin* land has 
always been lainoiis. Tho Alarebaii (jiio]»eilv !Mni ban) tribe is 
said to have given its name to the iiiyrrb, wbu b is obtumed in the 
greatest ]»ei feel ion in tbeir disliict, altlnnigb llie term seems loo 
old to admit of this <lei'i\atioii, and is nioie ]>r<diably eonneeted 
with a Si'inilie root /nrt/’, /a//e bittn Tbiongb the polls of Ih r- 
beiab and /eyla, a <'onsideia]ilc expoil tiadi to Arabia, Kg>]>t, and 
India IS (‘allied on with the.su aitieles and the other natural ))io- 
duets of the eoiiTitrv, sueb ns liide-., Ikh'iis, ostiieb featheis, eoHeeof 
a veiy fine (pialitv, indigo, salt. Jhil the n!itiv«*M take little ]mrt in 
thia movement, wbieb from i emote tinn's has been in the bands of 
the Indian banians settled at vaiious j»oiiilsoii the coast. In 187^-80 
the total v.due of the exiiorls x\.ih cHtimated at about i;i4(),00l>. 

Like maiiv otliei Mobamnit'daii jasiples, tin* Soiiiiili elaini Aiab 
deaeciit, tbi'ir piogeiiitor having hem a certain Slieiif Ishak b 
Alimad, wdio ei(».ssed over liom Uadiaiiiaiit with foity rollowers 
about Ihe bniidred Mais ag(» Other traditions go farther back, 
tracing tbeir origin to lla* llimyarilie ebiets Saiiliaj and Sumainali, 
said to liavo been e(»ev.d wilb a King Afiikiis, who is .sni»jH».se«l 
to have eompieied Aliica about *1U0 v. n. These b‘gend.s bliouUl 
perbajis bo iiiteiju'et« d as pointing at u sciies of Arab inimigra- 
timivS, the last two of wbieb are leiernsi to the lIUli and l.^ith 
ceiiturioH. Hut tli(‘.s(‘ inlniders se(*m to liavo been »uece.ssivelv 
alisorbed in the Sonuil stock; and it is lemaikidilu that tho Arabs 
iievur succeeded in establi.shing j)ernianeiit settled or iioiinul eojii- 
inuiiities in this region, as they lone done in so many other parts 
of the emitiin*!!!. I’heir influeiu'c has been veiy alight ci'en on 
the Somai language, wlioso strueluie ami voeahuhuy are e.s.sentially 
Hamitn*, wutli marked aflini ties to the Oalla on the one hand and to 
the Ddiikali (Afar) on tho other. Captain Hunter’s (irnminnt\ with 
exercises ami vocabularies (IJoinbuy, 1880), utilizing tho niateiials 
published by CJeneial Kigby in the rroimhmjs of the Iknnhay 
Geographical Society (18411), is tho only eomprohensive treatise cm 
tlie language, \vhi( h ajipears to be s|M>kcu witli gieut uniformity 
throughout the whole of Somali Land. Hunter mentions an 
oasterii and a western dialei t, differing, however, Imt little fiom one 
another, wliieh i.s the more ’eiuarkablc that tliere i.s no written 
standard and little oral literature, beyond some proverbial sayings, 
short stories iiienloating certain iiioml teachings, ami some siiiiphi 
love-songs. Although tlie rhythm is defective, these chants hk* 
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not lacking in rioetical ideas, and often betray an unexpected 
refinement of feeling not inferior to that of similar compositions 
amongst more civilized jicoplcs. (A, II. K.) 

iSOAIKKS, John (1052 -1716), was born on March 4, 
1652, at Worcester,— tho eldest son of John Somers, an 
attorney in large practice in that town who liad formerly 
fought on tho side of tho Parliament, and of ( 'atherine 
(^eaverne of Shropshire. After being at school at Wor- 
cester he was entered as a gentlonmn commoner at Tiinity 
College, Oxford, and afterwards studied law under Sir 
Francis Wiiinington, who became solicitor-general, and 
joined the iMiddlo Temple, lie appcius, in addition to 
his legal studies, to have written several ]>oem,s and 
pamphlets. lie .soon became intimate with the leaden; 
of the country party, os]>ecially with Essex, lliissell, and 
Algernon Sidney, but never entered into their plans so far 
as to commit himself beyond recall. He was the author 
of the I/lstun/ of ihe Sncr^saioti of the Crown of EtojUnul^ 
collerlid out of IM’onfft, Ar., and was rei>uted to have 
written the Jn.d and Modrst Vindiraiitni of the Two Last 
Pa rli amenta^ wliich was juit forward as tlio an.swcr to 
Charles 11. s famous declaration of his reasons for dis- 
.solving them. This, however, wus by Sidney, though 
probnlily Somers w^as resjionsible for the final draft. 
When the grand jury of Middlesex threw out the liill 
against Shaftesbury, and WT.re vehemently attacked for 
so doing, Somers wTote in defence of the rights of grand 
juries. In 16S.‘) he was counsel for the sheriffs Pilkington 
and Shute before Ihe (Vmrt of Kings Pencil, and si‘cured 
a reputation vvliicli continually increased until tlie trial 
of the seven bishops, in which he was junior couiKsel, 
“Somers rose hist. He sjiuke little more tliun live 
minutes, but every word was full of weighty matter; 
and when he sat down Jiis rcjmlalion as an orator and 
a cinistitiitional lawyer was establislied.’’ in the secret 
councils of those who were iJaniiiiig the revolution SonicrH 
took a leading part, and in tho Convention Parliament 
was elected a member for liis native town. He was 
immediately ap|»ointed one of the managers for tho 
Cuiiimons in the conferences bot\vi‘en the Houses, and in 
arguing the questions whetlier James II. had left tho 
tliroiie vacant by alidication and wlietlicr the Acts of the 
Convention l*arliamcnt were legal — tbul parliament having 
been summoned without the usual writs ho disiJayitcl 
great learning and legal subtlety. He w\as fiirtlier 
distinguished by being made chairman of the committee 
which drew u]) the celebrated Declaration of Eight. On 
May 9, 1089, Somers wa.s made solicitor-general. He now 
became William 1 1 1. 's most contideulial adviser. Jn tlio 
controversy which arose between tho liouscs on the 
<jUcstion of the legality of the decision of the Court of 
Kiiig^s Pench regarding Titus Oates, and of tlie action of 
the Lords in sustaining this decision, Somers was again tho 
leading manager for the (^omnioiis, and lias left a clear 
and interesting account of the debates, lie was next 
employed in January 1690 as chairnian of tlie select 
committee of the House of Commons on the Corporation 
Pill, by which those corporations wliich had surrendered 
their charters to the crown during the last tw^) reigns were* 
restored to tbeir rights ; but lie refused to associate liim- 
self with the violent meiisures of retaliation which the 
Whigs on that occasion endeavoured to includcj in the 
bill. In April a sjieech by him carried through the 
Lower House, without oi»})osition, the bill which tleclarcd 
all the laws jiassed by the Convention ]*arliatiieiit to bo 
valid. As soJicilor-general he had to conduct the prose- 
cution of Preston and Ashton in 1691, and did so with a 
moderation and lin inanity which were in marked contrast 

I to the customs of the former reigns. He was soon after 
appointed attorney-general, and in that capacity strongly 
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opposed the bill for the regulation of trials in cases of high 
treason. On March 23, 1693, the great seal having mean- 
while been in commission, Somers was appointed lord- 
keeper, with a pension of £2000 a year from the day on 
which he should quit his office, and at the same tiino was 
made a privy councillor. He had previously been knighted. 
Somers now became the most prominent member of the 
Junto, the small council which comprised tho chief members 
of tho Whig party. When William left in May J G95 to 
take command of the army in tho Netherlands, Somers was 
made one of the seven lords-justices to whom the adminis- 
tration of the kingdom during his absence was entmsted ; 
and he was instrumental in bringing about a reconciliation 
iKjtween William and the i^rincess Anne. 

The question of improving the currency now becaino 
pressing, and Somers was the author of the l)old sugges- 
tion that a proclamation should be issued simultaneously 
all over the kingdom, announcing that henceforth all 
clipped and hammered coins were to be reckoned only 
by weight, liut all possessors of such coins might, by 
delivering them up on a certain day, receive a note 
entitling them to draw from the treasury at a future time 
the difference between the actual and nominal values. 
The difficulties of the plan, however, rendered its adop- 
tion iin[)OsHiljlo. Ill April 1G97 Somers was made lord 
chancellor, and was created a peer by the title of Baron 
SoiiHTS of Evesham. When the discussion arose on the 
qui‘stion of disbanding the army, he summed up the case 
against disbanding, in answer to Trenchard, in a remark- 
able pamphlet called “ The Balancing Letter.” In August 
1698 he went to Tunbridge Wells for his health. While 
there he received tho king’s letter anuounciug the fii'st 
Bartition Treaty, and at once reiilied with a memorandum 
representing tho necessity in the slate of feeling in 
England of avoiding further war. When the king, on the 
occasion of tho Disbanding Bill, expressed his determination 
to leave the (*ouTitry, Somers boldly remonstrated, while 
ho clearly expressed in a speech in the Lords llie danger 
of the course that was being taken. Hitherto Somers’s 
character had kepi liiiu free frcuu attack at the hands 
of ])olitical o[)ponents ; but his connexion in 1699 with 
the notorious Kidd, who, being sent out to put down the 
pirates in the Indian Oeeaii, turned pirate himself, and 
to the defraying whose expedition Somers had given 
£1000, afforded an opportunity ; the vote of censure, 
however, proposed upon him in the House of (Vuiimons 
for giving Kidd a coininission under the gie.it seal \ias 
rejected by 199 to 131. The attack was renewed shuitly 
oil the ground of his having accepted grants of crov.n 
property to tlie amount of £1600 a year, but was again 
defeated. On tho subject of the Irish forfeitures a third 
attack was made in 1700, a motion being brought for- 
ward to request the king to remove »Somers from his 
counsels and presence for ever ; but this again was rejected 
by a largo majority. Tu consequence, however, of the 
incessant agitation, William now rc(j nested Somers to 
resign; this he refused to do, but gave up tJie seals to 
William^s messenger. In 1701 he was impeached by the 
Commons on account of tho part he had lak<^ in the 
negotiations relating to the Partilion Treaty^ 1698, and 
defended himself most ably before the answering 

the charges seriatim. ^I’ho impcachmf^v was voted and 
sent up to tho Lords, but was there On the 

death of the king Somers retiree^ entirely into 

private life. Ho was, however^®'^® oppos- 

ing the Oeeasioual Conformiy -BmI* and in DOC was one 
of tho managers of tho Scotland. In the 

same year he carried a'-M+^ting and improving the 
proceedings of tho law'***'*^, “ f 

the council in 


power, and retained the office until their downfall in 1710. 
From this time his powers of mind rapidly declined, and 
after being almost imbecile for six years he died of 
apoplexy on April 26, 1716. Somers was never married, 
but left two sisters, of whom tho eldest, IVIary, married 
(Charles Cocks, whose grandson, Sir Charles Cocks, Bart., 
became the second Lord Somers in J781. 

For a conteinpoiary dmuictor of Somers Adiii^oirs jiaTMT in tho 
^tet'holdcr for May 14, 171(), shouLl bo uTovumI to ; and thoro is in 
Macaulay H (vol. iv. p. 53) ini tdoqiuMit and worthy Irihute 

tfi Ins staiiilosH eliararti'r aiul <*()mj»roli(*iisiv'o It'urnin^. A catalogue 
of his jiublioalious will bo lound in Waljud.-’s JtumI nnd ^ohlr 
AuthovK " ) 

SOMERSET, a maritime eoui.ly in the southwest of Plata 
England, bounded E. by Wiltshire, S.K. by Dorset, S.W. 
and W. by Devonshire, N.W. by the Bristol (’InmiKd, and 
N. by (lloucestershire. The total area ot land and water 
is 1,019,815 acres or 1640 square miles. 

The shape of the county is didermined by the nearly 
rectangular bend taken liy the coast not far from Bridg- 
water. It falls into three natural divisions, w'hieh answer 
remarkably to the three waves of West-Saxon conquest 
and to the parliamentary dixisions as they stood till tho 
latest changes. The range of ^lendip, breaking off from 
the high ground in the cast of the county, conqiletely 
shuts off the northern part, between Mendip and Bristol, 
itself hilly. Mendip itself, running slightly north west- 
ward towards the Channel, has for its summit a tableland 
sloping much more gt^ritly tf) the north than to tho south. 

Its most striking though not its highest points are 
tow^ards the Channel, where it ends in tlic‘ promontory of 
Brean Down, W’hile the Steep Holm stiiiidh as an outpost 
between the hills of Suiiierset and thost) of (Jlamorgan. 

Tho sides of Mendip are broken liy many passes or nmhesy 
the most marked ot which arc Ebbur locks near Wells and 
tho greater pass of C'heddar cliffs, whose varied outlines, 
in the many turns c)f the pass, are }>ro\>ably the most 
noteworthy of their kind in England. Between Mendip and 
tho region of loftier hills in the south lii‘s a great alluvial 
plain, known gene»aily as Sedgemoor, but with different 
names in different parts. This plain, intersected by ilitcLes 
known as r/ilnes, and in some parts rich in peat, is broken 
by isolated hills and lower ridges, of which the most con- 
spicuous are Brent Knoll near Burnham, the Isle of 
Avalon, rising with (Jlastonbury Tor as its highest 
j)oint, and tho long low ridge ot Bolden ending to the 
west in a steep bluff. In the south is Blackdowii on tho 
border of Devonshire, the higher range of (Juantock 
(highest point 1262 tect) stretching to the sea, and to 
the west again the mountainous region ol Br(‘ndon and 
Exmoor, commonly believed by tourist.^ U) he part of 
Devonshire. Here are hills of much greater Inight and 
bolder outline, the highest })oint being that of Dunkery 
(1709 feet) above Borlock. Tho two jiriiicipal rivers are 
the Low^er Avon and the Barret. The Avon, alter forming 
for a short distance the Inmndary with <‘i'osseM the 

north-eastern corner of the county, encircling Bath, and 
forms the boundary with Clonceslershiie till it readies tlie 
sea 6 miles beyond Bristol. It is navigalJe for baii'cs as 
far as Bath. Tho Barret from South Berrott in Dorsed, 
on tho borders of Somerset, crosses the centre ot tho 
county north-westwanls by Bridgwater, receiving the Ivel 
or Yco and Cary on the right, and the Isle and Tone on 
tho loft. Among other streams are the Axe, whicli rises 
at Wookey^ Hole in the Mendijis and Hows north westward 
along their base to the Bristol Chaunel near Blackrock ; 
tho Brue, which rises to the east ot Bruton, near the 
borders of Wiltshire, and enters the Bri.st<»l (Jhaniiel near 
the mouth of the Barret; and the Eve (with its tributary* 
tlio Barle), which rises in Exmoor forest and jiasses south- 
ward into Devon. 
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The diversified surface of fhe county ia accounted for 
by the variety and cbmplexity of its geological structure. 
The Old Red Sandstone, composed of sandbanks and mud- 
banks of a land-locked lake, is met with in the Mendip 
Hills and on the banks of the Avon, but presents no 
feature of importance. The Devonian rocks, after plunging 
l)eneath the Triassic strata of the low ground between 
Willitoii and Taunton, rise again to the surface in the 
well-wooded Quantock Hills. The Carboniferous strata 
occu])y a considerable area between Bristol and the Mendip 
Tlills, forming a portion of the Bristol and Somerset coal- 
field. Tho Carboniferous limestone, built up mainly 
of petrified shells and corals, forma a truncated arch in 
the Mendip Hills, which owe tlieir steepness and rugged 
contours to its compact and jointed structure, and their 
ravines and caves to atmospheric influences and to streams 
acting on tho formation at and below the surface. It 
overlaps to the south the plain of Somerset, and plunges 
northwards under tho coal-measures and Triassic rocks, 
reappearing in isolated and picturesque masses. The coal- 
measures, which have u thickness of about 7000 feet, 
include an upper and a lower series, Be])aratcd by beds of 
grit about 2000 feet in thickness, also containing beds of 
coal (see Coal, vol. vi. p. f>2). It is supjmsed that similar 
beds undfTlie the marshes to the south at a depth of from 
1000 to 1200 feet. A large j[)ortion of the CJarboniferous 
rocks are covered unconforinably with the New Red 
San<lstoiie and Liassic and Ot)litic strata. Triassic rocks 
[ircvail over the whole western area, from the Mendi}»s to 
fexmoor. The highly fossiliferous Rhmtic strata rest on 
the grey marls of tho Trias, and constitute the lower part 
of the bold scarp of the Lias limestone and cla^s of the 
ranges from the sea to the Poldens. Plunging beneath 
the Oolitic strata, they occu])y a large but scattered area 
in the east between Yeovil and Batb ; and these in their 
turn pass under tho Cretaceous strata of the serried Blaek- 
down Hills. A largo extent of the county is occupied by 
alluvial deposits. Caves aro <*ommon in the body of the 


hiila, ambng which the gi^eatest are thb bone cate 
Banwell, the stalactite caves al Cheddar, and 
Hole. Hard by tho last-named is the hyssna cave dis- 
covered in 1852, and explored in 1857-C3, when, besides 
animal remains belonging to a great variety of species, 
fiint and chert implements were also discovered. 

MiiMraU, — Though the exposed area of the coalfield of Somerset 
is only about 14 square miles, it U estimated to extend over 288 
square miles. Tlie amount of coal raised within the county in 
1884 was 848,437 tons, valued at i!29.'>,202. Spathosc iron ore 
has been long worked in the Jhendon Hills, but the industry is 
declining, — 26,041 tons, vahuMl at Jlil3,021, having been obtained 
in 1868 and only 3682 tons, valued at i'2619, in lh84. Lead mining 
has been carried on i!i the Mendi)»H from time immemorial, but the 
industry is of much less importance than it was in earlier times, 
tho amount of dressed lead ore obtained in 1884 being only 664 
tons, of lead obtained in smelting 178 tons, of silver obtained from 
the lead 2760 ounces, and tlie value of the ore at the mines £1066. 
Next to coal the most important miueial production is freestone 
from the Oolitic strata, the larg(‘Kt (piarrics being in tho neighbour- 
hood of Bath. Oojtpcr and inaiiguuese ai o obtained in small quanti- 
ties, as well as fuller s earth, mail, eemoiit from the Lias, and ochre. 

liailways.-^TUe county is so completely intcisected by branches 
of the Great Western ILiilway in the north and west, and of the 
South 'Western in tho soiitli and east, that theie is i>Grhap8 no 
hamlet more than seven miles from n railway station. 

Man ujitef urea. — Woollen and worsted goods aio manufactured in 
a largo number of tow^ns ; silk at Fromo, Taunton, and Shepton 
mullet; gloves at Yeovil, Taunton, and other places; crape at 
Dulverton and Shepton Mallet. I'here are laige potteries at 
Bridgwater and Wesloii'supei-Marc ; at the former town and at 
Bath there are extensive raniage-woiks ; and there are }>aper-nii]]s 
on several of the streams. Most of the eoiiimeioe of the county 
passes through Bristol, whieh ia situated mainly in tUuuecstershu'o. 

AffricuUure.-- In tho hilly distiicts much of the land is unculti- 
vated and barren, although affording some pasturage for sheeji. 
There are large tiacts of rich meadow land along the banks of tho 
nvers, and the vale of Taunton i^ wvll ada})ted for W’hoat On 
account of tlie extensive damage fuMjuently caiiscil in the lower 
gi'ounds by floods, the Somerset Diaiiiage Act was passed by 
pailiaiiient 11th Juno 1877, ]uoviding lor the a])pointmcnt of 
commissioners to take measures (or the drainage ol lamls in the 
valleys of the Parrot, Ih', Veo, Brue, A.xe, (’ary, and Tone, whexo 
extensive damage is fic(|itently caused by floods. 'J’ho following 
table gives a classification of tile holdings m 1876 and 1880: — 



50 Acies and 
undfi. 

i-ioiii 50 to 100 
Acif s. 

Fioni KN) to 300 
A( If'' 

1 Ft nni 300 to 500 

1 Acicf). 

I rom 500 to 1000 
Aucs. 

Above 1000 Aofs. 

Total. 


No 

Acres 

No. 1 Aciufl. 

No. 

Aiifs. 

' No. j Acres, 

No. 

Ariifg, 

No. i Aucs 

No. 

Acies. 

1875 

1880 

11,90!) 

13,300 

]:)(|,(h:8 

140.012 

1 l,hl2 , 1.12,687 
l,7.'i0 1 129,8,18 

2,354 

2,310 

402,121 

1 341 1 127,111 

1 358 182,745 

02 

72 

37.966 

43,168 

4 1 (.,;r,4 

4 1 5,780 

16 '>72 
17, Ml 

836.401 

851,870 


Out of a total aiea of 1,049,816 at^ies there were 807,469 acres in 
1885 umler culture, of which 025,957 acri's, or nearly threc-fouiths, 
weie in permanent pastuie, 58,803 under clover and rotation 
grasses, 115,005 under corn crops, 61,650 green crops, 560 flax, 
and 6434 fallow. Of the corn crops the largest area- -41^190 iktcs 
— w^as occupied by wdieat, liarlcy occupying 27,934 acres, oats 
24,783, beans 11,349, {K^ase 1576, and rye 164. About one half of 
tho urea nndci gieen crops was occupied by turnips, which covered 
80,891 aucs, inangold comiug next ''vith 10,867 acres, while 
vetches ocr-iqued 8881, potatoes only 7617, and canots 212. 
Hoi’ses 111 1885 numbered 34,848, of which 23,229 were used solely 
for ]mrposes of agriculture. The number of cattle was 236,899, of 
which 110,008 were cows and heifers in milk or in calf. Cattle- 
feeding and dairy-farming aie the priucqial branches of husbandry. 
Large nundicrs of cattle aie brought from Devon to l»e grazed on 
tho ricli Somersotshire moailow’s. Tho district cost and w'esf of 
Wolls, with that of C’heddar, is fametl for the cheese of that name, 
and cheesa is also extensively made in other districts. Slice]), 
chiefly Loieesters and Southdowns, are gr’azcd, the nnmher in 1885 
bi'ing 091,020 The iuimU»r of pi^ in 1885 w^as 111,739, and of 
poultry 41 4,803. In the extent of its orchards, chiefly «|)ple fiees, 
SomerMet comes next among tin* counties nf Knglaiid to Jlcrefonl 
and Devon, the area in ltS85 being 23,660 acres. The apples are 
prim*ij»ally made into cider, W’lmdi is tho common drink of the 
|>easautry. The niea under market gai'deus w'as 759 aci'es, and 
under mirseiy grounds 370 acres. There were 39,850 acres in 1881 
under wood. 

Aeconling to tho Landowners Return Somerset in 1873 was 
divided among 32,76.5 owneis, posseasing 940,483 acres, at an 
annual value of £2,705,893, ISs., or an average value all over of 
alKint £2, 17s. 6<l. per acn\ There were 20,370 proprietors, or 
about 62 per cent., who possessed less than one acre, and 19,246 


acres were common himl Tlie following posscsM*d over 9000 acres 
each: Viscount Portman, 24,171 ; Sii T. D. Aclaiid, 16,320 ; Sir 
J, H. G. Smyth, 13,543 ; Karl of 11 Chester, 13,169 ; (». K. Luttrell, 
12,732; Karl of Carnarvon, 12,732; Karl Poulett, 10,118; A. G. 
Lethbridge, 9103; and Sir A. A. Hood, 9008. 

Adminintration auA Population . — Somerset conqirises forty hun- 
dreds, two lilaTties (Hainjdon and Clavetton, Mells and Leigh), 
the cities of Bath (i)opulation 61,814 in 1881) and Wills (4634), 
part (38,131) of the city of Bnstol, and the municipal boroughs of 
Bridgwater (12,007), Cihnul (2411), (ilasloiibury (3719), Taunton 
(16,614), and Yeovil (8479). Kor jiarliaineTitary ])urpo8cs the 
county, which was formeily divided into I^ast, ‘Mid, and West 
Somerset, was by tho Act of 1885 jiaitcd out in seven separate 
diviMons — North, South, Kust, West (or Wellington), Bridgwater, 
Krome, and Wells. The borough of Froinc was in 1885 merged in 
its county district. The city of Bath loturiis two members, and 
a ]mitiou of the East Division of Bristol is wd thin the limits of 
the county, lii addition to the boToughs the following urban 
sanitary distii'ds aio situated within the county: — Burnham (1904), 
v’levedoii (4869;. a rising w^atering-place, From© (9377), Midsomer- 
Norton (4422), Kadf»toc‘k (8074), Shepton Mallet (5822), Street 
^2614), Wellington ( 6360 ), Wcston-suiier-Mare (32,884), afavourito 
watering-]»lace, and W *veliscoinbo (1624). Tho county has one 
court of ipiarter sessions, -nd i« divided into twenty-two petty and 
special sessional divisions. The city of Batli and tho borough of 
Bndgwatcr have commissions of the iieace and separato courts of 
quarter sessions ; and tlie city of Wells and tho borough of Yeovil 
have cuinmissiuns of the yieace. .Hie county contains 489 civil 
l^ianshes, with parts of three others. Kcclcsiastically it corresponds 
closely to tho diocese of Bath and Weils. From 278,677 in 1801 
tho population had increased in 1831 to 40^,795, in 1861 to 448,916, 
in 1871 to 468,483, and in 1881 to 469,109, of lyhom 220,582 were 



femalfiB* TKe utiinbor of j[>eT«onB to an acre in 
1S81 was 0*46 and of acres to a person 2*24. 

iTiflSpttf. — Somerset, the land of the &%mor8iitan, is one of the 
Wost*Saxon idiirea which grew hy gradual couquest from the Welsh, 
as opposed to the Mercian shires iimpped out iTimd a town and 
callod by its name. Tlie name may w<dt enough be what it sooniH at 
first sight, as it is called in Welsh }n<id-i/r*haf, and in Latin some- 
times watim Tfgio, Anyhow Uie land bears the name of the folk. 
There has never been any central town or ackiiowled^d ca]ntal, 
though Somorton Itoars a name coguate with tho land. Assizes, 
elections, and tlie like have been held at diflfereiit ])lai‘cs at different 
times. There is no distinct mime fur tho land earlier Hum the English 
(‘onquest ; it does not preserve the name of any British tribe, like the 
nei^ibonring Danninnii and Durotriges. But there are abundaiu'e 
of remains both of prehistoric and of Bomaii times, beginning witli 
the stones which have given Dmir name to UtanAxm I>row aud tho 
great giant’s chamber at Wellow. M any of the h ills are crowned wit h 
camps, os Cadbury, seven acres in extent, tlie remains on Hnm])ton 
Down, near Bath, tlie fortress of Maofelmry Castle, remarkably w«*ll 
preserved, tho camp on Worlebury Hill, containing a number of hut 
circles, Dolbnry camp on the Mendips, of great extent and sur- 
rounded by a stone ditch and rampart, and Norton Kitzwarreii, near 
Taunton. At Bath the Bouiaiis hud an ]m]>ortant city, AfjunsSuliH, 
on the line of tlio “fosse” wdiich crossed the centre of Somerset, 
skirtiug the eastern ridges of tho Mendips by Sliepton Mallei and 
Ilchester {Ivhalia) to the ancient MoMuuam, From II Chester an- 
other Roman road ^mssed to Durnocium (Dorcliostev). From Brean 
J^owii, wliero there was a Honiau port, a road erossed south-east- 
wards by the Mundi]>saiid Shopton Mullet to Sorbiodunum (Salis- 
bury). The eomxdcteness of the Roman oecupatiou is ovhlenccd 
not onl> by the vanety and iinjiorlniico of the relics which have 
been dikeovered, but by tlio wide area over which they are spiead. 
That lead was wrought by the Konums in the Mondips is evidenced 
by ?{niii>iun found at various places bearing the imperial stamp ; 
from tho remains of <)ld ]>ottery kilns that have been discovered it 
would appear that this industry then as now was of considerable 
iini>ortanee ; the* foundations of Koman villas aie very <*ommon, and 
there aie many rcniaikabjy fine specimens of Roinau pavements. 
After tho withdrawal of the Roman powoi, the elislnet foinied 
part of the British kingdom ot l)aimioiiia or W’est M^iles, and it 
plays its jiart in tho legends of Arthur, wliich seem to lia%e grown 
out ol tho history of that kingdom. The religious history gathers 
round tho Isle of Avalon ami its monastery, known in Welsh as 
Vnysvitrin and in English as (Huston bury, names of .somewhat 
uucertuiii oiigin and use, ami which must not be pressed too 
strongly. Wild legornhs connect tho idaci* with Joseph <d 
Arimatluea ami a crowd of saintg from Ireland and elsewhere. It 
is enough to siiy that it undoubtedly w^ns a religums house, though 
perlia])s of no very gi-eat antiquity, befoie the English conquest 
reached so fur, and that it w’us the one great church (us Exeter was 
the one gloat city) wdii<*h Jived on uni n term ptcdly thiough the 
English conquest. That eomjuost began in 577 with tin* campaign 
of Ccawliu, when, after tlie battle of Deoiham, he took (Ilonoester, 
Cirenwster, and llath and advancc<l his fi<»ntier to the Axe. This 
was the last heathen coiiqnesi ; bolore the second advance under 
( Vnw^ciilh the AVest-Saxons had become Christians. 1 1 is two victories 
111 6.VJ ami 658 carried the English frontier to the Turret , and took 
in (llastonbuiy. Tho later stages arc less clear; CVutwino in 672 
“ drove the Brotwealas to the sea,” and Iiie fought w'ilh tlie A¥elsh 
kiugCerost in 710 ami made Taiiiiton a bonier fortress at some 
time before 722. By this tiino the eoiifpiest was coiiiplete. In 
tho DaiiLsh wars yEIfrctl in 878 found slielter at Atlicliiey and then 
wont forth to his victory at Ethanduii (Edington lu Wiltshire), 
after which ]»eace w’as iniide with the ])aiie.s at Wedmorc. Wc 
hear of several later Danisli iiivasioiis, but the Danes never made 
any aettlwuonts. Under Edward the (''oniehsor Somerst*t formed 
jiart of the earldom, first of Swegeu ami then of Harold. It prob- 
ably submitted to the Noimaii Conqueior after tho taking of 
Exeter in 1068, and an English revolt in tlio next year was jiiit 
down. In 1088 Ilchester stood a siege in tlio cause of AVilliaiii 
Rufus, ami the county plays its part in tlio wars of Stejihen. 
During the Mhldlo Ages onward to the jioiiod of tho civil war the 
historical events of Somerset — with the exception of the episode 
of Pcikiii Warbeek, wdio seized ami abandoned 'rauiiton in 141)7 — 
an* chiefly associated wjHj BiUhroii {g.r.). The great mns.s of the 
people, ospei'ially tliose in the towms, touk the Parliament side in 
the great confliet, but from ]04»3 to 164,5 tlie shiio was in the 
hands of the Royalists, w'ith the exception of Taunton, which held 
<*ut heroically under Bhikc till rell(*ved by Faiifax on tbo lltli 
May of tho hitter year, wdin-h w^us ioIJow’ed by other siiecessos 
until the whole district was regained hy the Cromwellian ]>arty. 
Tho continuance of a strong Puritan feeling iu the dipitricl w’ks 
evidenced forty years later by the support given to the Monmouth 
rcbelliou, the latest historical event of special importance con- 
nected with the county. 

The history of the county and its existing remains of antiquity 
have been largely affected by its ecclesiastiiial history. First part 


of the single bishonrio of Wessex at Winchester, then of that of 
Sherborne, the land of Sumorsa*tan became a distinct diocese in 
909 with its bishopstoul at Wells. 'Die sent and stylo of the bishop 
have changed soveriil i lines, but tbc buiimlarieR of (ho diocese have 
chaufmd remarkably liti le. owbere except iu Hussex have the shire 
and the diocese been so iieaily the same thing at nil times. The 
great possessions of tho bisboju-ie ami ol tin abbe^\ of (Jlust<»nlmry 
led to a remarkable lack of castles in the mid ]»art of tho county, 
and also tended to ovei shallow* all other ct elesiastieal ioumlatioiis. 
Even ill tlio other parts of the county castles are not a prominent 
feature, and no inonastie church rcnmins peifuq ixcept those of 
Bath and its cell Diiiister. To liath the hisho])stool was leinoved 
iu 1088, and after some shift mgs, imliuHiig a tiansler to ilhiston- 
bury, tho double style of lUth and Wells was ostabU‘hctl, the 
monks of Bath and the canons of AVdls foimnig two separnte 
chapters for the bishop. At the dissolution i»f inoiiasteiies Bath 
was suiipressed, Wells liceamc tho solo chapter, but tlie name of 
Bath W'as still kept in the bishop’s .style. The inonastei y oi (Haston- 
bury w*as destroyed, ns w'eie most of the smalh-r immasteiics also. 
Of thosft which have left any remains, Woodsjning, Montacute 
(Cluniac), (’leeve (Cistercian), and Miehelnc) aie then.tist n mark- 
able. Atheliiey, fomideil by zEltred on tho spot wheie he fiumd 
shelter., has utteily perished. Montacute and Dnustei fill a j dace 
ill both ecclesiastical and military lii.story. The castle of Robert 
of Morttiin, the Conqueror’s hrotlicr, was Imilt on the ]»eaked hill 
(mans ttcuhis) of JieodgarcKbuih, wlieie the holy cross of Waltheui 
was found. The piiory arose at the foot. Duiister, one of the few 
inhabited castlc.s in England, .stands on a hill ci owned by an English 
mound Besides tln*se there arc also remains at Nnniicy ami ('astle 
(*arey; but castles aic not a strong point in Somerset uiitiquities. 
In ecclesiastical architcclnro the Iw’o groat cliurclios of Wells and 
Glastonbury supply a great study of tbc development of the 
cailicr Pointed style out of Ronmiiesipie. But tin* architectural 
strength of the (‘ounty lie.s iu its great jiarish churches, chiclly in 
the Pcix>cndicular style, of ivhich they ]>reHent a characteristic 
variety. In the same style among gi eater churches are Bath 
abhoy, Shei borne minster in Dorsol, and Saint Mary Redcliff at 
Bristid (locally in Somerset and till lately in the diocese), a parish 
church on the ty[»e of a minster. Of cjjliorwoTk theic Ls little 
Norman, and hardly any Primitive Koinaucsque, but there is a 
characteristic lotal st\le iu Rome of the siimllcr building.s of tho 
14th century. The earlier (huidies weie often crucitoim, and 
soniotiines with side toweis. in domestic rcimuns no district is 
richer; Someiset stimUs alongside ot Noithumjdonshiie owing to 
the abiuultim'c of good stone in both (*lev< ilon t'ourt ls a very 
lino inhabited inaiioi-house of the 14tli lentuiy, and the hoiifles, 
gieat and hiiliII, of tho J51h, IGtlj, and 17th centuries arc endleMS. 
Indeed, the stylo lias never quit<* gone out, as the gable and the 
mullioncd window have jingeii*cl on (o this ibiy. Baiiington f’ourt 
in the 16th century ami Montacute House in the 17th arc s]m'( billy 
fine examples. There arc also soim* vi'i) line barns, as at Ghistoii- 
bury, Wb'lls, nml Pi I ton. 

Among the more illustrious mitives ofSonieisetslnre aie Dunstaii, 
Roger Bacon, Joliii i^icke, Admiial Blako, rjm, Bishop Keii, 
Fielding, (Judivoitli, and the poet D.niicl. 

See of Sotnn t , 'A ^ols , l7tM ; T’hrlps, Motinm SumertH' 

18311; Protndinm oftht Axhoohuntu! awt Autinal //isfocv 

fittcit'fvi tSotfn>tf.et iiUft'tjf, *2 m)Is , IssO, Hunt, HmdutH //tnlf iif of Jiatk 

tttul ; liediiuii, llngU'^h Touvs ami Disti nt*-, i»p 103 hfj 

HOMPHbSET, EnwARi) Skyakhjr, J)i kk or (r. 1500- 
1552), eldest brother of Jane Seymour, Henry VlfL’s 
third wife, was created earl of Ilertlord in 15, *17, on the 
birth of his liephew’, afterwards Edward In 1544 

ho comniaiidcd in the war with Scotland, and sacked 
Edinburgh. Next yi^ar he again oouimandcd ugmiust the 
Scots ; and he was employed by ITcnry in iiuui\ irniiorfaut 
negotiations throughout the latter part of his leign. On 
tho accession of Edward VI. he WU'. nmtle piotcctor by 
the council, and wa^ soon afterwaids (‘leatca duke ol 
Somerset. He at onec made use of bis }H)\\('r to eneour 
age tlio extreme Ueformers, and a general deNtruetion of 
eeeksiastical works of art was tlie result. Iu Sejifember 
1517, finding tlie Scots unwilling to li.steii to liis jiro 
posals for a marriage between PMwuid mid Mary Stuart, 
he marched au army into Seotluiid and won the bulllo of 
Pinkie Cleugli, — a wortbless victory, wliieh only threw 
Scotland into the arms of Fninee. War with that country 
foilow*ed, aud the result w'as the loss of J»ouI(>gne. 
Equally disastrous wus the jiroteclors domi'stic policy. 
He was animati*d by' a di.slike of nrbiliMiy goveruineni, 
and by a desire to improve the condition of the pour, but 
was at the sAine time a slave to his own ambition. He 
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pushed on the Protestant Beformation with inconsiderate 
speed, repealed the Treason Acts o£ Henry VIlI/s roi^, 
and issued a coiimusMon to inquire into agricultural 
distress. The agitation into which these iiioasuros threw 
the eimutry ])roducod insurrections in the west and east, 
which were with some difficulty suppressed, irritated by 
his ariogauce, rashness, and incaj>acit^\, the council, in 
October 1^)11), lurned against him, dei»ri\ed liim of the 
piotectoratc, and confined him in the Tower. lb*lcasod in 
IhhO, lie recovered Tnuch of his influence through the 
misgovernment of his successors, and contemplated a 
return to pow’er at tlieir ev[»cnse. 11 plans being dis- 
covered, he was tried on a chuigi of fehmy, and executed 
on January 22, 15r)2. llis popularity was immense, and 
in some respects deserved; l»ut he aspired to a tyranny, 
and hud he retained or reeoNcied ])Ower he would have 
gone far towards ruining the nation. 

AiUhontifs, lIohiisliLd’s i^hnnnt‘h'\ of Atntt Papirs 

for tin UnynoJ EihmntJ I J., Ahuionah^ Uistot ii 

^of JKoylamf 

SOMKKSi:!’, 1km itr Cvim?, K\ul or 0\ JhOO IGin), 
came of a good Scoltisli tamiJy, the Kers of Fcinichurst. 
Tlie dati‘ ot liis biilli sivms unceiiain, but he was a lad 
when James 1. ascended the l^iiglish throne. When this 
event occuried (Urr gave uj) the poaition which he had 
hitherto oceui>it(l as page at the St(»ttisli court, and sought 
for a time to make his tori une in France. Jleturning to 
Fingland lie enlensl the service of I^ord Hay, and .soon 
attiueted the aU(‘ijtion of the king. Faitirel} devoid ul 
all liigher qualities, C^air was endowed with gooil looks, 
excellent spirits, and considerable ))ersonal uccoiiqilish- 
ments. These advantages were sufficient for James, who 
knighted the >oung man and at once took him into 
favour. In 1G07 an o])j)ortunity enabled the king to con- 
fer upon him n more sulistantial mark of his affection. 
SirW. b'aleigli had through his attainder forfeited his Jile- 
interest in the manor of Sliei borne, but he had previously 
executed a couveyanci* by w’hich the property w'as to pass 
on his death to his eldest son. This document was, 
unfortunately, rendered wc)rthU*.^s by a flaw wliic’li gave 
the king eventual j»ossession ol tlie property. Acting on 
Salisbury’s suggestion, James lesolved to confer the manor 
on (^arr. Tlic case w^as argin‘d at law, and judgment was 
in KiOll given for the crown. Lady Ualcigli received 
some <*onij)t*nsation, aiiparently inadequate, and (^arr at 
once entered oii possession. His iiiHuence was already 
such that in IGIO he persuaded tlie king to dissolve the 
parliament, whieh had shown signs of attacking the 
Scottish favourites. Next .year ( Vrr W'as made an English 
peer, and took his seat in the House of Lords as Viscount 
Rochester. Shortly afterwards he became a privy coun- 
cillor, and in the autumn ol IGl.'l he was cr(‘atcd earl of 
Somerset. In IGl 1 ho b(*caine lord ehauiborlain. 

Ho was now at the zenith ut hi.'* power, but tbo evrnt 
had already oceurretl which was to prove his ruin. Before 
IGOO, w’hilc still only Sir Robert Carr, he had commenced 
an intrigue with Lady Jissex. In IGlIl that lady set 
about procuring a divorce from ber husband, with the 
object of afterwards marrying (\in. James favoured the 
cause of Lady Essex ; the court pronounced a decree of 
divorce; and in December 1013 she married the earl of 
Somerset. 'I’imi davs liefore the court gave judgment, Sir 
Thomas Overbury, w^ho apparently knew” facts concerning 
Lady Rssex which would have been fatal to her success, 
W’as poisoned in the ^Pou'cr. No idea seems to have been 
entertained ut the time that Lady Essex and her future 
husband were implicated. For two years more Somor.set 
continued to exercise a ])ciraiiu)unt influence over James, 
and it was not till IGIT) that his arrogant behaviour 
began to alienate the king, ills fall was due, however, 
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not to the loss of the king’s favour nor to the oombinatioiii 
at court against him, but to the discovery of the circum- 
Btances of Overbury’s death, fn July 1615 Somerset 
obtained a full pardon from the king for all offences which 
ho might have committed. Soon afterw^ards the truth 
about the murder came out. Coke and Bacon were set to 
unravel the plot. After four of the principal agents hod 
been convicted and punished, the earl and countess were^-' 
brought to trial. The latter confessed, and of her guilt 
there can be no doubt. »Somerset’s share is far more diffi- 
cult to discover, and probably will never bo fully known. 
The evidence against him rested on mere presumption, 
and he consistently declared himself innocent. Probabili- 
ties arii oil the whole in favour of the hypothesis that he 
was not more than an accessory after the fact. James let 
matters take their course, and both earl and countess wore 
found guilty. The sentence was not carried into effect 
against either culprit. The countess was pardoned 
immediately. The earl ajipears to have refiLsed to buy 
forgiveni'ss by concessions, and it was not till 1624 that 
he obtained his pardon. Thenceforward he disappears 
from public view. Ho died, without licirs, in 1G45. 

Aulhontus — SluU Truth; Carew LUttn; Ltjt aiuf Litters of 
lUuoUt ('(1. Spediling; Spudding, fStadif m Eiujlish History ^ 
(laidiiioi, Hisioty of Lntjlaiul, 

SOMERVILLE, previous to its recent incorporation 
with Jloston a city of the United Slatt's, in ^Middlesex 
county, Ma'ssacliusetls, lying on Mystic liver, 2 miles 
north-west ol the Jloston slate house. It was named in 
honour of Richard Somers, a naval officer, and was incor- 
jiorated as a city in 1872. The population w^as 24,933 in 
1881. O lass- works, bottle works, lloiir-mills, a bleachiry, 
and a bt ass tubing factory are among the industrial 
establish men is. 

SOMERVILLE, Mary (1780-1872), scientific writer, 
w^as the daughter of Admiral Sir William Oeorge Fairfax, 
and w”as born 2Gth December 1780 in the manse ol Jed- 
burgh, the house of her mothers sister, wife of Dr Thomas 
Somerville, author of J/y Own LtJ\ and Thnesy whose son 
was her second husband. She received a rather desultory 
education, and mastered algebra and Euclid in secret 
after she liad left school, and without any extraneous helj*. 
In 1804 she married her cousin Ca[)tairi Samuel Oreig, w’ho 
died in 1800; and m 1812 she married another cousin, 
Dr William Somerville, inspector of the army medical 
board, who encouraged and greatly aided her in the study 
of the physical sciences. After her marriage she made 
the acquaintance on the Continent and in London of the 
most eminent scientific men of the time, among whom her 
talents had attracted attention before she had acquired 
general fame, Laplace paying her the compliment of 
stating that she was the only woman who understood his 
W'orks. Having been requested by Jiord Brougham to 
translate for the Society for the Diffusion of Useful Knowr- 
ledgc the Mecanit/nv (Udeste of Laplaci*, she greatly 
popularized itsfoim, and its jmblication in 1831 under the 
title of TVw Jlrckanuni of t/te Heavens at once made her 
famous. She was elected an honorary member of the 
Royal Astronomical Society, and her bust by Cliantrey wras 
placed in the hall of the Royal Society of London. Her 
other works are the OonneHton of the Physical Hriences 
(1834), Physical Gtoyraphy (1848), and Molecular and 
Microscopic Science (1 8G9). Aiucli of the jiopularity of her 
WTitings is due to their clear and crisp style, and the 
underlying enthusiasm for her subject which pervades 
them. Jn 1835 she received a pension of jC 30() from 
Oovornnient. She died at Naples 28th November 1872. 
In the foilowinj; year there appeared her Personal 
Pccolltctions^ consisting of reminiseences WTitten during 
her old age, ana of great interest both for what they 
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reveal of her own character and life and the glimpses 
they afford of the literary and scientific society of bygone 
times. 

SOMME, a department of northern Franco, formed in 
1790 of a ’argo part of the province of Picardy (compris- 
ing Vermandois, Santerre, Aniienois, l\)nthicu, Vimcu, 
and Marqucnterro) and a small portion of Artois. It 
is bounded on the by Pas-de-Calais and Nord, E. by 
Aisne, S. by Oise, and S.W. by Soine-Tnfericure, and 
its sea-coast extends 28 miles along the English Channel. 
Two streams flowing into the Channel- -tlie Authie on 
the north and the liresle on the south-west — bound it in 
these directions. The surface consists of great rolling 
plains, generally well-cultivated and very fertile. 'J'he 
highest point, hardly 700 feet above the sea, lies in the 
south-west, not far from Aumalo. From the mouth of the 
Authie to the Bay of the Somme the coast is lined 'with a 
bolt of sand-dunes about 2 miles broad, behind wliicli is 
the Marqu enter re, a tract of 50,000 acres reclaimed from 
the sea by means of dykes and traversed by drainage 
canals. The Bay of the Somme, obstructed b}’ dangerous 
sand-banks, but containing the three ]»ori.s of (Votoyin 
the north, St Valery in the south, and ffourdel in the 
south-west, has also been considerably encroached upon 
by the same methods. Next come the shingle banks, 
behind winch the low fields of (Vj^enx (2;\000 acres) 
have been reclaimed ; and then at the liainlet of Ault 
commence the chalk cliffs, which continue onwards into 
Normandy. The river Somme travel ses the di'pariment 
from south-east to north west for a flistance of 125 miles, 
through a marshy valley abounding in jKiat, (kmiiuandt'd 
by Ham, I’^ronne, Amiens, and Abli(jvillo, this valley 
forms a northern line of defence for i’aris. Apart from 
the water-power it au[>plics, the Somme is of great com- 
mercial value, being acitompanied by a canal all the way 
from its source wherever it is not itself navigable. From 
Abbeville to St Valery its lower course forma a maritime 
canal 165 feet wide, 13 feet deep, and 8 to 9 miles long, 
capable of bearing at high tide vessels of 300 tons burden. 
From St Valery to Hie open sea the channel is bounded 
on the south by a towing-path embankment 2 miles long, 
and on the north by a dyke, capable of being laid under 
water, 1 mile long, and there the current hollows out a very 
variable bed accessible at certain tides for vessels of 500 
tons. The most important affluents of the Somme- the 
Ancre from the north-east by way of Albert and Corbie, the 
Avro from the south-east by lioyo, and the Scllo from the 
south by Conty — join the main stream a^- Amiens. The 
Authie and the Bresle are respccuvely 6i> and 45 miles 
long. The latter ends in a maritime canal about 14 feet 
deep betwoeu Eii and Troport. Tlie mean temperature is 
lower than that of Paris (49° Fahr. at Abbeville). Kain 
falls on 175 days per annum (33 inches at Abbeville). 

Of the total area of 1,522,520 acres, 1,178,184 a<’res arc under 
tillage, 68,844 are under meadows and ])aHturc land, i;C3,837 ai-o 
occupied by wood, while 30,514 acres arc heaths or uneiiltivatcd 
tracts, fn 1881 the live stock included 78,069 horses, 940 
mules, 6125 asscH, 140,512 cattle, 449,675 sheep (wo<d clip 1117 
tons), 82,755 pigs, 21,726 goats; there were also 27,902 hives 
(116 tons of honey and 36 of wax). The department, esra’cmlly 
in the north-east, is one of the best-cultivated lu France. l\eetroi>t 
for sugar is the staple crop of the IVtohuc arrondissjjinent ; cereals, 
fodder, oil plants (especially the poppy), hemp, ami jiotatotvs are 
grown throughout the dc]jartinent, tlio latter more larg<*ly on the 
seaboard. No wino is grown, but the cider harvest of 1883 
amounted to 8,904,100 gallons, and beer is a cominoii Iwwemge, 
In 1884 there were grown 7,072,106 bushels of wheat, 1,810,437 of 
mealin, 1,008,982 of rye, 1,789,089 of barley, 4207 of buckwheat, 
11,197,392 of oats, 4,930,067 of potatoes, 1,161,665 tons of beetroot 
for sugar, and 208,686 tons of beetroot for fodde ^ 40 tons of hops, 
242 tons of heinpseed, 651 tons of hemp fibre, 112 of flax, 5245 
tons of colza seed, and 240,81 1 tons of fodder. IVanC^tting (84.335 
tons in 1882) gives employment to 2640 hands, qualities 

and the deepest workings being in the valley of the me, between 
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Amiens and Abbeville. Tin* )>eat of inferior (piality is burned on 
the spot ami the nsh.^ used as n.aiiurc. Textile industries employ 

06.000 hands. Hie linen 'ind hemp maimfaeture is carried on in 
dressing establishments and spinuing niid weaving factories with 

50.000 siumlles, 2250 }iouei looms,' ami 4000 hand-looins, and 
the manuiaetiires eiunpi jse (,mv.is lor packing and sail-inaking, 
ami linen (iinluding damask). 1 otton is s]iuii by 72, *^00 spindles 
and woven by 745 power-h>om.s and 50oo band-loonis. Moleskins 
ami velvets for upholstcjy and oilier puriioses are among the 
articles innnufactuied. Wool ts wiouglil in 41 oslabhshments 
with 124,000 .Spindles, 120 ]»o\\cr looms, and 400 Inuid loonns, i»ro- 
dueiiig yarns uf all kinds, “ Siotch cashmeivs,” ‘M’hina satins” 
ser^-es, merinos, repps, ],oplnis, fn Tulles, cmbioideiy, laces, 
iibbouH, jdush, carpet*', cotton, and woollen Jiosi* an* also manu- 
factured. The last, industry t*mp!oys luilf the ])opulalion of 
Santerre. About 6400 woiKmeu aii »*ngaeed m the iron and 
<‘op])er industries, steam-eiigiiie au.i boiU-i umking, and the urn- 
duetioii of spinning-mill maehmery, railway jilant, and umbrella 
lianies. The arromlissciueiit of Abbe\ilIo n, the cenUe ot a great 
loek-mamifactuie, employing fioni 4000 to 5000 Wfukmen. There 
are nlsri chemical factoriis, ble.iehi*n(*s, taiiriciies, pa]»ei -mills 
(470 hands, jirodiiet 6108 tons in 18811, saw-mills, and .soap and 
candle works. Hcetroot sugar is imjuuf.u tuied in <50 establish- 
nients (5090 horse-power and 6450 woikmen). In 1881 53,177 
tons of sugar wcie produc'ed and 2,247, 146 gallons of spirit distilled 
from the molasses and the beet, Tlie ttdal nuniliei (»f bands 
enijdoycd in th<‘ imlu.stries ol the department is 61,000, and the 
total horse-pow'or 13,181. Tliiriy-.seveii decked boats witli 400 
hiimls are engaged in the (!ee]i-.se.a hshenes, in tlie co.ist lisbery 132 
.small boats with 300 hands. Cereals, hoi.ses of the Boulogne or 
Norman breed, cattle, hem]> and linen, and the manulhctured goods 
aie the exjmits ot tlie di-purtmeiit. Vegetables and other food- 
stiiHs are sent to Kngland, and shingle foi the inanuiacture of 
earthenware Besi(ie.s the inw mateiials foi llu* riiaiiuiaetiiriiig 
industries, wines, timhev, d^e-stulfs, and eo.il ^727, 783 tons in 
1882) lire impoited. Theie aie 385 milts of national ami 5033 
niile.s of hx’ul roads, 119 luih s of mivigahle river or canal, and 379 
miles of laihvay. Admini,-ntiatively the departim iit coiupnscs 5 
arioutli.s.seiuen(s (Amun.s, Abhe\ilie, Doullcns, Montdidiei, ami 
Peronne), *11 I'antons, and 836 communc.s. Tlie pt»]mlntion in 1881 
W’as 550,837. The deii.iitmeiit constitutes tin* dioces<* <if Amiens, 
wliieh city (population in 1881, 67,874) is also tlie seat of a court 
of appeal and the lieadimarters of the 2d coips dhinuec, in wliieh 
the department is imduded. 

SOMMEUFELD, tiu industrial town of rniKsia, in tbo 
province of lirandcnburg, lies on the Liibis, 40 miles 
to the souili-cast of Frankfort-on-the Oder. Its iiiami- 
factures of woollen cloth are iinjiortant, - the. annual value 
of the goods jiroduced being upwai'ds t>f Jialf a million 
sterling ; and it also contains fini.shing and dye wtuks, an 
iron foundry, boiler-work.s, <tc. The p<>])iiJation in JS85 
was 1 1,364, almost all iTote.stants. 

SOMNAMBULISM. See Slkei», p. J57. 

soainAth, an ancient but decayed city of ]»(jninsiilar 
(Jnzerat, India, with a po]>ulation in ISSl of 6644, mostly 
Mohammod.'ins, is situated on a bay of tlie Arabian Sea, 
in 20' 53' N. lat. and 70” 2J' E. long. The port, which 
is called VorAwal, is distinct from the city proper (I leva- 
Fattaii, SomnAth-Patlaii, or IVabhas). The latter occupies 
a prominence on the south side of the bay, U surroiindi'd 
by massive fortifications, and retains in its ruin.s and 
numerous tombs many traces of its foriiu'r gn ‘at Hoi'S as a 
commercial port. But the city was nu>st famous for the 
temple just outside its walls in xvhicli .stood the great idol 
or rather columnar om]>lem of xMaliadt'o called Somn/ith 
(Moon’s lord), which was de.stroyed by Malinnid <»f (iliazni; 
seo the details in vol. xv. ]». 2S7. For Hu*, .so-called 
“gates of SomnAth,’’ now at Agra, .see (Jtiazni, vol. x. p. 
560. The temple was ngiiin ]»lundered by Ala el-Din in 
1300, and ap])ears to have been converted into a mo.sijiic, 
Hee Yule’s edition of Marco l*olo, vol. ii. p. 389 xy. 

SONDEUSTIAIJSEN. See Scuwauziu^rk Sondkijs- 

HAUSBN, 

SONNET (Ital. Snnettit^ dim. of Suono^ Fr, Snunri). 
The sonnet in the litemturt* of modern Eumjio i.s a brief 
poetic form of fourteen rh} mod ver.ses, rangcjd according to 
prescription. It does not, how'cvcr, belong to what has been 
called, properly perhaps, under IIondkau (y./;.), the poetry 
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of ingenuity. Although in a language like the English it 
does no doubt require considerable ingenuity to construct a 
satisfactory sonnet of octave and sestet running upon four 
rhymes, this ingenuity is only a means to an end, the end 
being properly that a single wave ol emotion, when 
emotion is either too deeply charged with thought, or too 
much adulterated with fancy, to pass spontaneoTisly into 
the moveiiumts of jmre lyric, shall be embodied in a single 
metrical flow and return. Whether any given sonnet be 
compohcd like that of Pier dello Vigne (ot two quatrains 
with rhymes running a, b, a, b, a, b a, 1), and of two 
tercets with rhymes running c, d, e, c, d, e), or whether the 
verses be arranged (on the authoiity ol Shakespeare and 
Drayton) in three quatrains of alternate rhymes clinched 
by a couplet, or, as in the sonnet of Petrarch, in an octave 
of two rhymes and a sestet of either two or three rhymes, 
— in each case the peculiar pleasure which the car derives 
from the sonnet as a metrical form lies in the number and 
arrangement of the \cises being preacrihtfj^ and distinctly 
recognizable as being prescribed Tliat the imjiulso to 
select for the rendering of single phases of feeling or 
reflexion a ccrlain rec«>gaized form is born of a natural 
and universal instinct is perhaps evidenced by the tact 
that even when a metrical arrangement discloses no 
structural law demauding a prescriptive number and 
arrangement ot \erses, the poi‘t will nevertheless, in certain 
moods, choose to restrict himself to a prescribed number 
and arrangement, as in tin' cases of the Italian aionu^lfoy 
the Welsh and the beautiful rbyineless short ode 

of Japanese jiootry, for the knowledge of which we are 
indebted to Mr ( 'hamberlaiu. And perhaps, if space 
pormitied us to probe the matter dec]»ly, we should find 
that the recognized prcsciiption of form gives a s(*nse ot 
oneness that nothing else save the roiiaiu can give to a 
poem which, being at once too long for a stanza in a 
series and too sliort to have the self-sustaining power of the 
more extended kinds of poetic art, suffers by suggesting to 
the ear a senst of the fragiutnlary and the inchoate. It is 
not then merely the number of the versos, it is also their 
arrangement a*- to rliymes,— an arrangement leading the 
ear to expect u prescrilxYl sequence and then satisfying 
that expei tat ion, — which entitles a form of fourteen versos 
to be called a sonnet. 

Hence the so called irregular son nets of S. T. (V>leridge, 
which load the ear of the leader to ex]>ect the pleasure of 
a prescribed arrangement when what they have to offer is 
a pleasure of an exactly opposite kind — the pleasure of an 
absohiti* freedom from pi escribed arrangement — are un- 
satisfactoiy, while (as the present wTiter lias often pointed 
out) the same [loet’s fourleeii-line ])oem, Work without 
in whicli the reader expects and gets freedom from 
prescription, is tntnely satisfactory. Tliis same little 
poem of Coleridge’s al affords an excellent illustration 
of another point in connexion with the sonnet. If wo 
trace the histoiy and the development of the sonnet from 
Pier delle Vigne to JRossetti we shall find that the j>oets 
quest from the very first has been to write a poem in 
fourteen verses so arranged that they should, bolter than 
any other number and arrangement of xersi's, produce a 
certain melodic effect uj>on the e.jr, and an effect, more- 
over, that sliouhl bear iteration and reiteration in other 
poems similarly constructed. Now’ if we ask ourselves 
whether, beautiful as is this poem, ‘‘ Work without Hope,” 
taken as a single and original metrical arrangement, we 
should get out ol a series of poems modelled lino for line 
Uimn it that pleasure of iteration which wo got out of a 
series of T^etrarchan sonnets, wo shall easily see why the 
regular sonnet of octavo and sestet on the one hand, and 
what is called the Shakespearean sonnet on the other, have 
survived all other competing forms. 


NET ' 

In modern Euro|>e the sonnet has always had a peculiar 
fascination for poets of the first class — ^poets, that is, in 
whom what wre l^vo called poetic energy (see Poetry) and 
plastic power are equally combined. It would seem that 
the very fact that the sonmst is a recognized structure sug- 
gestive of mere art — suggestive in some measure, indeed, of 
what Schiller would call “ sport ” in art — has drawn somt' 
of the most |>assionate jioots in the world to the sonnet at; 
the medium of their sinccrcst utterances. Without being 
coldly artificial, like the rondeau, the sestina, the hallade, 
the viUatitUe^ d'c., the sonnet is yet so artistic in structure, 
its form is so universally known, recognized, and adopted 
as being artistic, that tbe too fervid spontaneity and 
reality of the poet’s emotion may be in a certain degree 
veiled, and the i»oet can whisper, as from behind a mask, 
those deepast secrets of the heart which could otherwisi 
only find expression in purely dramatic forms. 

That the sonnet wns invented, not in Provence, as French 
critics pretend, but in Italy in the 13th century, is pretty 
clear, but by w’hom is still perhaps an open question. Mr 
8. Woddington (Sonnets of Lwing ^Vnteri) and several 
other contemporary critics attribute to Fra Cluittono the 
honour of having invented the form. But Mr J. A, 
Symonds has reminded us that the sonnet beginning Fei'o 
di amorey attributed to Pier delle Vigne, secictary of state 
in the Sicilian court of Frederick, has (‘Jaims which no 
student of early Italian poctiy can ignore. 

As regards English sonnets, whether the Petrarchan and 
the Shakespearean are really the best of all possible forms 
we ncetl not inciuire. But, inasmuch as they have become 
so vital and so dominant over other sonnet foims that w^hen- 
ever we begin to read the first verse of an English sonni't 
wo ex^iect to find one or other ol those recognized riiyme- 
arrangements, any departure from these two arrangements, 
even though the result bo such a magnificent poem os 
Shelley b “Ozymandias,” disappoints the expect at ion, baffles 
tho ear, and biings with it that sense of tlu' fragmentary 
and the inchoate to wrhich we have before alluded. If, 
bow ever, some writer should arise with sufficient originality 
of metrical endowment ami sufiicieut poetic power to do 
what Keats, in a famous experiment of his tried to do 
and failed, —impress the public car with a new sonnet 
structure, impress the public ear so pow’erfully that a new 
kind of expectance is created tlie moment the first verso 
of a sonnet is recited,— tlu'ii theie will be three kinds 
of English sonnets instead of two. ^ 

With regard to the Petrarchan sonnet, all critics are, 
perha2)B now agreed that, W'hile the form of the octave is * 
invariable, the form of the sestet i.s absolutely free, save 
that tho emotions should govern tho arrangement of the 
verses. But as regards tho division between octave and 
.sestet, Mr Mark Pattison says, with great boldness, but 
peihaps with truth, that by blending octave with sestet 
^^iltoll missed the very object and end of the Petrarchan 
scheme. Another critic, howo\er, Mr Hall Caine, in his 
preface to So7m€fs of Three Centuries, contends that by 
making “ octavo How into sestet without break of music 
or thought ” Milton consciously or unconsciously invented 
a new form of sonnet ; that is to say, Milton, in his use 
of tlie Petrarchan octavo and sestet for the embodiment 
of intellectual su}>stanco inca2>able of that partial disin- 
tegration w’hich Petrarch himself always or mostly sought, 
invented a species of sonnet which is English in impetus, 
but Italian, or partially Italian, in structure. Hence this 
critic, like Mr William Sharp (Sonnets of t?iis Ce^itnry), 
divides all English sonnets into four groups : — (1) sonnets 
of Shakespeare*^ n structure; (2) sonnets of octavo and 
sestet of Mil hxiic structure ; (3) sonnets of contemporary 
structure, t coiali sonnets on the Petrarchan model in 
wrhich theA ^’rical and intellectual “wave of flow and 
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(as origitifbUy fo^xilateid b; the preseat writer in a 
ecmnet jcm the soanet, which has appeared in most of the 
recent anthologies) is strictly observed, and in which, 
while the rhyme-arrangement of the octave is invariable, 
that of the sestet is free; (4) sonnets of miscellaneous 
structure. 

With regard to what is called the contemporary form, 
— a Petrarchan arrangement with the sestet divided very 
sharply from the octave, — the crowning difficulty and the 
crowning triumph of the sonnet writer has always been to 
so handle the rhythm of the prescribed structure as to 
make it seem in each individual sonnet the inevitable and 
natural rhythm demanded by tho emotion which gives the 
individual sonnet birth, and this can perhaps only l)e 
achieved when the richness and apparent complexity of 
the rhyme-arrangement is balanced by that perfect lucidity 
and simplicity of syntax which is the special quest of tho 
“ sonnet of flow and ebb.” 

The wave theory has found accc[)tance with most recent 
students of the soTinet, such as ilossotti and the late Mark 
Pattison, Mr J. A. Hyinond«i, Mr Elall Caine, and Mr 
William Sharp. Mr Synionds, indeed, seems to hint that 
the very name given by the Italians to tho two tercets, 
the volta or turn, indicates tho metrical moaning of the 
form. ‘‘The striking metai>horical symbol,” says lie, 
“drawn from the observation of the swelling and declining 
wave can even in some examples be applied to sonnets 
on tho Shak(‘spoareau model; for, as a w'ave may fall 
gradually or abruptly, so tlie sonnet may sink with stately 
volume or with precipitate subsidence to its close. 
Kossetti furnishes incomparable examples of the former 
and more desirable conclusion; Sydney i)obell, in Home in 
War Time^ yields an (‘xtreme specimeti of tho latter.” 

And now as to the Shakes], »eari*an sijnnot. Some very 
acute critics have spoken as if this form were merely a 
lawless succession of three qualrains clinched by a couplet, 
and as if tho number of the quatrains might just as well 
have been two or four as the present prescribed number 
of three. If this were so, it w^ould unquestionably be 
a serious impeachment of the Shakespeaiean sonnet, for 
save in tho jioetry oi ingenuity no metric arrangement 
is otlierw’iso than bad unless it be tho result of a deep 
metrical necessity. 

If the ])rescriptivo arrangement of three quatrains 
clinched by a couplet is not a metrical necessity, if it is 
not demanded in order to prevent the couplet from losing 
its power, such an arrangement is idle and worse than 
idle ; just as, in the case of the Petrarchan sonnet, if it can 
be shown that the solid unity of the outflowing wave can 
be maintained as completely upon tliree rhymes as upon 
two, then the restriction of tho octave to two rhymes is 
simple pedantry. J5ut lie who Avould test the metrical 
necessity of the arrangement iu the Shakosjn^arean sonnet 
has only to make the experiment of writing a poem of two 
quatrains with a cou[)let, and then another poem of four 
quatrains with a couplet, iu order to see how inevitable is 
the metrical necessity of the Shakespearean number and 
arrangement for the achievement of tho metrical effei’t 
which Shakespeare, ])rayton, and oth<»rs sought. While 
in the poem of two quatrains the exiioctcd couplet has 
the shar]> epigrammatic effect of the couplet in ordinary 
stanzas (such as that of ottava rhna^ and as that of the 
VentM a7ul A<lonu stanza), destroying that pensive sweet- 
ness which is the characteristic of the Shakespearean 
sonnet, the poem of four quatrains is just sufficiently long 
for the expected pleasure of the couplet to bo dispersed 
and wasted. 

The quest of the Shakospeareau sonnet is not, like that 
of the sonnet of octave and seste^^onority, and, so to speak, 
laetrieal counterpoint^ but sweetness ; and the sweetest of 
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all possible arrangements in English versiftcation is a 
succession of decasyllabic quatrains in alternate rhymes 
knit together and clinched by a couplet — a couplet (‘oming 
not 60 far from the initial verse as to lose its binding 
power, and yet not so near tbe initial verse that the ring 
of epigram disturbs tho “linked sweetness long drawn 
out” of this movement, but sufficiently near to shed its 
influence over the poem back to the initial A 

chief part of tlio pleasure of tlie Shakespi*urean sonnet 
h tho expectance of the dinmclerie re^t nl tlio couplet 
at thi‘ end (just as a chief part of the ]»le(isure ol the 
sonnet of octave and sestet is the exi»ect.\!ne of tho 
answering ebb of the sestet when the (Wot the octave 
has been reached); and this expectance is gi.itilittl too 
early if it comes after tw^o quatiaiiis, while, it it comes 
after a greater number of quatrains than thri'e, it is 
dispersed and w^a&ted altogether. 

The French sonnet has a regular retiuichan octavo 
with a sestet of three rhymes beginning with a couplet. 
The Spanish sonnet is also based on the jmio Italian type, 
and is extremely graceful and airy. The same may be 
said of the Portuguese sonnet -a form of which tho 
illustrious Camoons has left nearly three hundred 
examples. (t. w.) 

SOPHIA DOROTHEA (1606 1726), the daughler and 
heiress of Duke George William of llrunswick-Jmneburg- 
(^elki, was born on September 15, 1660. On November 
21, 16K2, she w'as married to IVince George Louis of 
Hanover, afterwards George 1. of England, to whom she 
bore in lOK.'l a son, afterwards King George TL, and in 
1687 a daughter, So[)hia Dorothea, afterwards tho w'if(» of 
Frederii'k AVilliarn 1. of Prussia and the mother (»l Frede- 
rick the Great. For her illicit relations with (Vunt Philip 
Christopher von Kdnigsmark (see vol. x. ]>. 120) Sophia 
Dorothea was divorced from her husband tho elector in 
December 1601, and tho remainder of her life was spent 
iu a dignified captivity under a military guard at her 
ancestral scat of Ahldcn. She died on November 13, 
1720. Her correspondence with Koiiigsmaik was dis- 
covered at Lund by I'rof. Palmblad, and ]nibli.shed by 
him in 1817 ; sec also the (bunt von Schulcnbuig’s 7/(r 
zo(/fN van Jh/ftnt (Leijisic, JS.')2). 

SOPHISTS. Sophist, or “man of wisdom, ”wus llie name 
given by the Greeks about tlu' mnldlo of the 5lh century 
B.C. to certain teachers of abU[>orior grade who, distinguish 
ing themselves fiorn ])hiloM)i»hers on tho oik' hand and from 
artists and cTatlsiuen on tho other, claimed to pn'pare 
their pupils, not for any particular study or prolession, but 
for civic life. For nearly a hundred years the sf^pliists 
held almost a monopoly of geiicrul or liberal education. 
Yet, within the limits of tlio profession, there was con- 
.sidurable diversity’^ both of th(*ory and of j>ra<*tico. Four 
princi)>al varieties are distinguishable, ami may bo 
describf'd as the sophistries of culture, of iheloric, ot 
politii's, and of eristic or disputation. Eadi «»f those 
predominated in its turn, though not to the exclusion of 
others, the sophistry of culture beginning about 117, and 
leading to the sophistiy of eiisfic, and tin sopl.i try of 
rbctoih' taking root in central Gn‘ece about 127, and 
merging iu the sojjhlslry of i^ditK . Fuilliei, fint*e 
So(*rates and the Socratics w'cic cduc.itors, tliey loo might 
be, and in general were, rogaided a.s sophists , ]»ut, as they 
conceived truth — so tar as tiulh wa*^ attainable latber 
than success in life, in the law court, in the assembly, or 
in debate, to be the riglit end of intellectual effort, they 
were at variance with their rivals, and aie commonly 
ranked by historians, not with tliesoidiist.-., wlio confe.ssedly 
despaired of knowledge, but with the philosophers, who, 
however unavailingly, continued to seek it. With the 
establishment of the great philosophical schools— -first, of 
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the Academy, next of the Lyceum — the philosophers took 
the place of the sophists as the educators of (rroece. 

The fiophistical movemout was then primarily an 
attempt to provide a general or liberal education which 
should su]>]>lcmcnt the cuvstoinary instruction in reading, 
writing, gymnastic, and music. But, as the sophists of 
ilie first i)eriod chose for their instruments grammar, style, 
literature, and oratory, while those of the second and 
third developments were professed rhetoricians, sophistry 
exercised an important influence iiixm Jiteiaturc. Then 
again, as tho movement, taking its ris(j in the philoso- 
phical agnosticism which grew out of the early physical 
systems, was itself peroisteritly scc]>tical, sophistry may 
be regarded as an inteiliidc in the history of idiilo- 
sophy. Finally, the pi.icticc of iholorie and eristic, which 
presently became ])r()min(Mit in sophistical tca(‘1iing, had, 
or at any rate seemed to h»i\c, a mischievous effect upon 
conduct ; and the charge of seeking, whether in exposition 
or in debate, not liufli but victory — wdiich charge w^as 
impressively urged against tho sophists liy Plato grew 
into an accusation ot holding and teaching immoral and 
unsocial doctrines, and in our own day has been the 
subject of eager controversy. In tho present article tho 
matters above indicated will be dealt with under the 
following heads:— (1) the genesis and dcveloimient of 
HO[>histry , (2) the relations of sopliistry to education, 
liteiaturc, and philosophy ; (3) the theory of (^rotc. I 

(J) ami l)ei}elopmint of SophUtr^. — Sc'phistry j 

arose out of a crisis in philosophy. The earlier Ionian I 
physicists, — Thales, Anaximander, and Anaximenes, — in 
their attemjits to trace the multiplicity of things to a 
single material element, had been troubled by no misgivings 
about tlie possibility of knowledga But, when Heraclitus 
to the assumption of lire as the single material cause 
added the doctrine that all things are in per]>elual flux, 
ho found himself obliged to admit that things cannot be 
known. Thus, tliough, in so far as lie asserted his funda- 
mental doctrine without doubt or (jualification, he was a 
dogmatist, in all else lie was a sceptic. .Again, tho Eleatic 
Parmoiiidc.s, deriving from the theologian Xenophanes the 
distinction between hnornipyj and ^o^a, conceived that, 
whilst the One exists, and i.s the object of knowledge, 
tho Multiiilicity of thiugs l)e<*omes, and is the object of 
opinion \ liut, when his successor Zeno provided the system 
with a logic, the consistent ajipJication of that logic 
resolved tho fundamental doctrine into the single proposi- 
tion ** One is Oue,’^ or, more exactly, into the single 
identity “ One One.” Thus Eleaticisin, though professedly 
dogmatic, was inconsistent in its theory of the One and its 
attributes, and ojienly sceptical in regard to the world of 
nature. Lastly, the philosophers of the second j»hysical 
succession, — Empedocles and Anaxagoras, — not directly 
attacking tho great mystery of tho One and the Many, 
but in virtue of a scientific instinct approaching it through 
the investigation of phenomena, were brought by their 
study of sensation to jierccive and to proclaim tho inade- 
quacy of the organs of sense. Thus they too, despite 
their air of dogmatism, were in effect .sceptics. In short, 
from different standpoints, the three philosophical succes- 
dons had devised systems wliich were in reality sceptical, 
thougli they had none o1 them recognized the scex>ticai 
inference. 

Towards the middle of the fith centuiy, however, 
Protagoras of Abdera, taking account of the teaching of 
the first, and possibly of the second, of the physical 
successions, and CJorgias of Leontini, starting from the 
teaching of the metaphysical succession of Elea, drew 
that sceptical inference from which the philosophers had 
shrunk. If, argued Protagoras in a treatise entitled Truth, 
till things are in flux, so that sensation is subjective, it 
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follows that ** Man is tlio measure ox all things, of what is, 
that it is, and of what is not, that it is not’’; in other 
w'ords, there is no such thing as objective truth. Simi- 
larly, Qorgias, in a work On Aafvre, or on the Niment, 
maintained (a) that nothing is, (/>) that, if anything is, it 
cannot be known, (c) that, if anything is and can be 
known, it cannot bo ex])reshed in speech ; and the sum- 
maries wliich have been preserved by Sextus Empiricus 
{Ath. Math., vii. and by the author of the l)e 

MdiuHo, itc. (cc. f), 6), sliow that, in defending these pro- 
positions, Gorgias availed himself of the arguments which 
Zeno had used to discredit the jiopular belief in the exist- 
ence of the Many; in other words, that Gorgias turned the 
destructive logic of Zeno against the constructive ontology 
of Parmenides, thereby not only reducing Klealicism to 
nothingness, but also, until such time as a better logic 
than that of Zeno should be provided, precluding all 
philosophical inquiry whutsoi‘vcr. Thus, whereas the 
representatives of the three successions liad continued to 
regard themselves as j»hilohoplicra or seekers after truth, 
I’rotagoras and fJorgias, plainly acknowledging their 
defeat, writhdrew from the ungrateful struggle. 

Meagre as w^ero the results vvhicli the earlier thinken 
had obtained, the extinction of pliilosojdiy just at the 
time when the liberal arts became moic technical, and 
consequently less available as employments of leisure, 
threatened to leave a blank in Tlellenic life. Accordingly 
Protagoras, while with the one hand ho jnit aw’ay pliilo- 
80 ph 3 % other offered a substitute. Emphasizing 

the function of the li‘acher, which with the philosojdmrs 
had been subordinate, and proclaiming the right end of 
iiitolloctual endeavour to be, not “ truth ” (dAiJ^cia) or 
“wisdom” which was unattainable, but “virtue” 

or “excellence” (rlpm;), he sought to communicate, not 
a theory of tho universe, but an aptitude tor civic life. 
“ The lesson which T liave tv> teach,” I’Jato makes him say 
{Proi., 318 E), “is prudence or good counsel, both in 
respect of domestic* matters, that the man may manage his 
household aright, and in respect of public affairs, that he 
may be thoroughly qualified to take* part, both by deed 
and by word, in tho business of the state. In other words, 
I profess to make men good citizens,” As instruments of 
education Protagoras used giammar, style, poetry, and 
oratory. Thus, whereas hitherto tlie young Greek, having 
completed his elementary training in tlie schools of the 
ypaft/iaTtcmJs, the KiOapum]^, and the TraiSoTfu/Sr)^, was 
left to prepare himself for his life's w’ork as best he 
might, by philosophical speculation, by artistic practice, 
or otherwise, one who ]>assed from tlic elementary schools 
to tho lecture-room of Protagoras received from him a 
“higher education.” The programme was exclusively 
literary, but for tho moment it enabled Protagoras to 
satisfy the demand which he had discovered and evoked. 
Wherever he wont, his lecture-room w^as crowded with 
admiring pupils, w^hose homage filled his purse and 
enhanced his reputation. 

After Protagoras the most prominent of the literary 
sophists was i’rodicus of (^eos. Establishing himself at 
Athens, he taught “ virtue ” or “ excellence,” in the sense 
attached to the word by Protagoras, partly by means of 
literary subjects, partly in discourses upon practical ethics. 
It is plain that Prodicus was an affected pedant. Yet his 
simple conventional morality found favour, and Plato 
{Kf'P; COO C) couples him with Protagoras in his testi- 
mony to the popularity of the sophists and their teaching. 

At Athens, the centre of the intellectual life of Greece, 
there w^os soon to be found a host of sophists: some 
of them strangers, others citizens; some of them bred 
under Protagoras and Prodicus, others self-taught. In 
the teaching of the sophists of this younger generation 
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two points are observable. First, their independence of 
^UoBopby and the arts being assured, though they 
continued to regard civic excellence as their aim, it was 
no longer necessary for them to mako the assertion of its 
claims a principal element in their exposition. Secondly, 
for the sake of novelty they extended their range, includ- 
ing scientihe and technical subjects, but handling them, 
and teaching their pupils to handle them, in a popular 
way. In this stage of sophistry then, the sophist, though 
not a specialist, trenched u^ion the provinces of specialists ; 
and accordingly Plato (/Vo<., 318 E) makes Protagoras 
pointedly refer to sophists who, “ when young men have 
made their escape from the arts, plunge them once more 
into technical study, and teach them such subjects as 
arithmetic, astronomy, geometry, and music.” The sophist 
of whom the Platonic Protagoras is here thinking was 
Tlippias of Elis, who gave popular lectures, not only upon 
the four subjects just mentioned, but also upon grammar, 
mythology, family history, archeology, Homerology, and 
the education of youth. In this polymath we see at once 
the degradation of the sophistry of culture and the link 
which connects Protagoras and Prodicus with the eristics, 
who at a later period taught, not, like Hippias, all branches 
of learning, but a universally applicable method of dis- 
putation. 

Meanwhile, (lorgias of Leontini, who, as has boon seen, 
had studied and rejected the philosophy of western Greece, 
gave to sophistry a new direction by bringing to the 
mother country the technical study of rhetoric, -especially 
forensic rhetoric (Plato, (rory,y 454 I>; cf, Aristotle, Rhet.^ 
1351 b 26),— - which study had begun in Sicily with 
Gorax and Tisias nearly forty years before. Gorgias was 
already advanced in years and rich in honours when, in 
427, he visited Athens as the head of an embassy sent to 
solicit aid against Syracuse, lieceived with acclamation, 
he spent the rest of his long life in central Greece, win- 
ning applause by the display of his oratorical gifts and 
acquiring wealth by the teaching of rhetoric. There is no 
evidence to show that at any period of liis life he called 
himself a sophist; and, as Plato {Gorg.^ 419 A) makes 
him describe himself as a it is reasonable to sup- 

pose that he prefen-ed that title. That he should do so 
was only natural, since his position as a teatdier of rhetoric 
was already secure wlien Protagoras made his first a[)pcar- 
auce in the character of a sophist; and, as Protagoras, 
Prodicus, and the rest of the soi>hist8 of culture offered a 
comprehensive education, of which oratory formed only a 
part, whilst Gorgias made no pretence of teaching “civic 
excellence ” (Plato, JA'mo, 95 O), and found a sulistitute 
for philosophy, not in literatuio generally, but in the 
professional study of rhetoric alone, it would have been 
convenient if the distinction between sophistry and 
rhetoric had been maintained. But, though, os will be 
seen hereafter, these two sorts of education were some- 
times distinguished, Gorgias and those who succeeded him 
as teachers of rhetoric, such as Thrasymachus of (Jhalce- 
don and Polus of Agrigentura, were commonly called by 
the title whicU Proiagoras had assumed and brought into 
familiar use. 

Bhetorical sopliistry, as taught by Gorgias with &[>ecial 
reference to the requirements of the law courts, led by an 
easy transition to political sophistry. During tlie century 
which had elapsed since the expulsion of the Pisistratids 
and the establishment of the democracy, the Athenian 
constitution had developed with a rapidity which produced 
an oligarchical reaction, and the discussion of constitu- 
tional princi])lcs and precedents, always familiar to the 
citizen of Athens, was thus abnormally stimulated. The 
Peloponnesian War too not only added a deeper interest 
to ordinary questions of policy, but also caused the 
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relations of dissentient parties, of allied and belligerent 
states, of citizens and aliens, of bond and free, of Greeks 
and barbarians, to be eagerly debated in the light of 
present experience. It was only natural then that some 
of those^ who professed to prepare young Athenians for 
public life should give to their teaching a distinctively 
political^ direction ; and accordingly we find^ Isocrates 
recognizing teachers of politics, and dis(Timinating tliem 
at once from those earlier sopliists who gave popular 
instruction in the arts and from the contemporary eristics. 
To this class, that of the political so]>liists, may }>e assigned 
Lycophron, Alcidanias, and Isocrates hiiiHelf. For, though 
that celebrated personage would have liked to be called, 
not “sophist,” but “political ]>]nlosoplicr,” and tried to 
fasten the name of “sophist” upon his o[»poncuts the 
Socratics, it is clear from his own statement tliat h(^ was 
commonly ranked with the sophists, and that ho had no 
claim, except on tho score of superior ])opularity and 
success, to be dissociated from the other teaclu*rs of 
political rhetoric. It is true that he was not a ])olitical 
sophist of the vulgar type, that as a theorist he ^\Qs 
honest and patriotic, and that, in addition to his fame as 
a teacher, he had a distinct re])Utation as a man of letters ; 
but he was a professor of political rhetoric, and, as such, 
in the phraseology of the day, a sophist, lie had already 
reached the height of his fame when Plato opened a rival 
school at tho Academy, and pointedly attacked him in the 
(rorgias, tho Pliscilrua^ and the Refmhlii\ 'rhenceiorward 
there was a perpetual controversy between tlic rhetorician 
and the philosopher, and the struggle of educational 
systems continued until, in the next generation, the 
philosophers were left in possession of the held. 

While the sophistry of rhetoric led to the sopliistry of 
politics, the sophistry of culture led to the sotihistry of 
disputation. It has been seen that tho range of subjects 
recognized by Protagoras and Prodicus gradually extended 
itself, until Hippias professed himself a teacher of all 
branches of learning, including in his list subjects taught 
by artists and professional nien. but handling them from 
a jiopular or non-professional point of view. I’he suc- 
cessors of the polymath claimed to })ossesB and to com- 
municate, not the knowledge of all branches of h*arning, 
but an aptitude for dealing with all subjects, w^hicli 
aptitude should make the knowledge of any subject super- 
fluous. In other words, they cultivated skill in disputa- 
tion, Now skill in disputation is jilainly a valuable 
accomplishment ; and, as the Aristotelian logic grew out 
of the regulated discussions of the eristics and their pupils, 
the disputant 80 }>histry of tho 4t]i century dcser\es more 
attention and more respect than it usually receives from 
historians of Greek thought. But when men set them- 
selves to cultivate skill in disputation, irrespective of the 
matter debated, — w'hen men regaid tho matter discussed, 
not os a serious issue, but as a thesis upon which to 
practise their powers of controversy,- they leai n to pursue, 
not truth, but victory; and, their criterion of e\<*cJlenco 
having been thus perverted, they presently premier in 
genious fallacy to solid reasoning, and the a]>plausc of 
bystanders to the eonsciousnoss of lionest effort. Indeed, 
the sophists generally had a iircdisposition to error of this 
sort, not only because 8o[)histry was from the beginning a 
substitute for the pursuit of truth, but also because tho 
successful professor, travelling from city to city, or settling 
abroad, could take no j>art in public affairs, and thus was 
not at every step reminded of the iniiM>rtanco of tho 
“material” element of exposition and reasoning. Paradox, 
however, soon becomes stale, and fallacy wearisome. 
Hence, despite its original popularity, eristical sojjhistry 
could not hold its ground. The man of the wwld who had 
cultivated it in his youth regarded it in riper years as a 
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foolish pedantry, or at best as a propsedeutic exercise; 
while the serious student, necessarily preferring that form 
of disputation which recognized truth as the end of this 
as of other intellectual processes, betook himself to one or 
other of the philosophies of the revival. 

In order to complete this sketch of the development of 
sophistry in the latter half of the 5 th century and the 
earlier half of the 4 th, it is necessary next to take account 
of Socrates and the Socratics. A foe to philosophy and a 
renegade from art, Socrates took his dejiarture from the 
same point as Protagoras, and moved in the same direc- 
tion, that of the education of youth. Finding in the cul- 
tivation of “ virtue ” or “ excellence ” a substitute for the 
pursuit of scientific truth, arid in disputation the sole 
means by which “ virtue ” or “ excellence ” could be 
attained, he resembled at once the sophists of culture and 
the so}>hista of eristic. Put, inasmuch as the virtue ” or 
“ excellence ” which he sought was that of the man rather 
than that of the oificial, while the disputation which he 
practised had for its aim, not victory, but the elimination 
of error, the differences which separated him from the 
sophists of culture and the sophists of eristic were only 
less considerable tlian the resemblances which he bore to 
both ; and further, though his whole time and attention 
were bestowed u[ion the education of young Athenians, his 
theory of the relations of teacher and pupil differed from 
that of the recognized professors of education, inasmuch as 
the taking of fees seemed to iiim to entail a base surrender 
of the t(;acher*s independence. The princiiml character- 
istics of Socrates’s theory of education were accepted, 
mutatiR luutamUsy by the leading Socratics. With these 
resemblances to the contemporary professors of education, 
and with those differences, were Socrates and the Socratics 
sophists or notl To this question there is no simple 
answer, yes or no. It is certain that Socrates’s contem- 
poraries regarded him as a sophist ; and it was only 
reasonable that they should so regard him, because in 
opposition to the physicists of the past and the artists of 
the present he asserted the claims of higher education. 
Put, though according to the phraseology of the time ho 
was a sophist, he was not a typical sophist, — his principle 
that, while scientific truth is unattainable by man, right 
opinion is the only basis of right action, clearly differentiat- 
ing him from all the other [irofessors of “virtue.” Again, 
as the Socratics -Plato himself, when he established him- 
self at the Academy, being no exception wore, like their 
master, educators rather than philosophers, and in their 
teaching laid especial stress upon discussion, they too 
wore doubtless regarded as sophists, not by Isocrates only, 
but by their (:onten]]>orarios in general ; and it may be con- 
jectured that the disputatious tendencies of the Megarian 
school made it all the more difficult for Plato and others to 
secure a projier aiiprcciation of the difference between dia- 
lectic, or discussion with a view to the discovery of truth, 
and eristic, or discussion with a view to victory. Changing 
circumstances, however, carry with them changes in the 
meaning and application of words. Whereas, so long os 
]»hilosophy was in abeyance Socrates and the Socratics were 
regarded as sophists of an abnormal sort, as soon as philo- 
sophy revived it was dimly perceived that, in so far os 
Socrates and the Socratics dissented from sophistry, they 
preserved the philosophical tradition. This being so, it was 
found convenient to revise the terminology of the past, and 
to include in the philosophical succession those who, though 
not philosophers, had cherished the sacred spark. As for 
Socrates, he ranked himself neither with the philosophers, 
who ])rofo 3 scd to know, nor with the sophists, who pro- 
fessed to teach ; and, if ho sometimes described himself as 
a ^00*0^09, ho was careful to indicate that he pretended 
to no other knowledge than that of his own limitations. 


I s T s 

It would seem then, ( 1 ) that popular nomenuiatora 
included under the term “sophist” all teachers — whether 
professors, or, like Socrates, amateurs — ^who communi- 
cated, not artistic skill, nor philosophical theory, but a 
general or liberal education ; ( 2 ) that, of those who were 
commonly accounted sophists, some professed culture, 
some forensic rhetoric, some political rhetoric, some 
eristic, some the Socratics) dialectic; ( 3 ) that the 
differences between the different groups of sophists were not 
inconsiderable, and that in particular the teaching of the 
rhetoricians was distinct in origin, and, in so far as its 
aim was success in a special walk of life, distinct in 
character, from the more general teaching of the sophists 
of culture, the eristics, and the dialecticians, whDo the 
teaching of the dialecticians was discriminated from that 
of the rest, in so far as the aim of the dialecticians was 
truth, or at least the bettering of opinion; and, conse- 
quently, ( 4 ) that, in awarding praise and blame to sophistry 
and its representatives, the distinctive characteristics of 
the groujis above enumerated must be studiously kept in 
view. 

Lapse of time and change of circumstances brought 
with them, not merely changes in the subjects taught, but 
also changes in the popular estimate of sophistry and 
sophists. The first and most obvious sentiment which 
80[)hi8try evoked was an enthusiastic and admiring interest. 
The sophist seemed to his youthful hearers to open a new 
field of intellectual activity and thereby to add a fresh 
zest to existence. Ilut in proportion to the fascination 
which ho exorcised uiK)n the young was the distrust which 
he inspired in their less pliable elders. Not only were 
they dismayed by the novelty of the sophistical teaching, 
but also they vaguely perceived that it was subversive of 
authority, of the authority of the parent over the child as 
well as of the authority of the state over the citizen. Of the 
two conflicting sentiments, the favour of the young, gain- 
ing as years passed away, naturally prevailed ; sophistry 
ceased to be novel, and attendance in the lecture rooms of 
the sophists came to be thought not less necessary for the 
youth than attendance in the elementary schools for the 
boy. The lively enthusiasm and the furious opposition 
which greeted Protagoras had now burnt themselves out, 
and before long the sojihist was treated by the man of the 
world as a harmless, necessary pedagogue. 

That Bophistry must he studied iu its historical dovelopnieut 
was clearly scon hy Plato, whose dialogue called the Sophist con- 
tains a formal review of the changing phases and aB^)ect8 of 
Ropliistical teaching. The subject which is disc'usscd in that 
dialogue and its successor the Sialesman being the <]uo8tion 
** Are sophist, statesman, and philosopher identical or different ? ” 
the Kleate who acts as protagonist seeks a definition of the term 
“sophist” by means of a scries of divisions or dichotomies. In 
this way he is led to regard the sophist successively — (1) as a 
])ractitioner of tliat branch of meiveiiary ]ier8uasion in jirivate 
which professes to impart “virtue” and exacts payment in the 
hhape of a fee, iu opposition to the flatterer who oners pleasure, 
asking for Hustenunce in return; (2) as a practitioner of tliat 
branch of mental trading which purveys from city to city dis- 
courses and lessons about “virtue,” in opposition to the artist who 
similarly purveys disi^ourscs and lessons about the arts; (3) and 
(4) as a practitioner of those branches of mental trading, retail 
and wholesale, which purvey discourses and lessons about “virtue ” 
within a city, in opposition to the artists who similarly purvey 
discourses and lessons about the arts; (5) as a practitioner of 
that brancli of eristic which brings to the professor i>ocuiiiaiy 
emolument, eristic being the syKteniatic form of antilogic, and 
dealing with justice, injustice, and other abstractions, and antilogic 
being tliat form of disputation which uses question and answer 
in private, in op{K)sition to forensic, which uses continuous 
discourse in the law-courts ; (G) as a practitioner of that branch of 
education which purges away the vain conceit of wisdom by means 
of cross-examination, in opjiosition to the traditional method of 
reproof or admonition. These definitions being thus various, the 
Elcate notes that the sophist, in consideration of a fee, disputes, 
and teaches others to dispute, about things divine, cosmical, 
metaphysical, legal, political, technical,— in fact, about everything 
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—not having knowledge of them, becauae universal knowledge is 
unattainable ; after which ho is in a position to define tho sophist 
(7) as a conscious impostor who, in private, by discontinuous 
discourse, compels his interlocutor to (‘ontnidict himself, in op{) 08 i> 
lion to the SuAtoXovifc^s, who, in public, by continuous discourse, 
imposes uiH)n crowds. 

It is clear that the final definition is preferred, not becauMe of 
any intrinsic superioritv, but lieeause it nos a direct bearing upon 
the question “Ai'e sophist, statesman, and philosopher identical 
or dineront Y ” and that the various definitions represent different 
s^es or forms of sophistry ns conceived from different points of 
view. Thus the first and second definitions represent the founders 
of the sophistry of culture, Protagoras and Prodicus, from the 
respective ])oiuts of view of ilie older Athenians, who disliked tho 
new cultura, and the younger Athenians, who admired it; the 
third and fourth definitions represent imitators to whom the note 
of itinerancy was not applicable ; tho fifth definition represents the 
earlier eristics, contemporaries of Socrates, whom it was necessary 
to distinguish from the teachers of forensic oratory ; tho sixth is 
framed to meet the anomalous case of Socrates, in whom many 
saw tlie typical sophist, though Plato conceives this view to lie 
unfortunate ; and the seventh and final definition, having in view 
eristical sophistry fully developed, distinguishes it from dtifio^oyiKii, 
i,e.f political rhetoric, but at the same tinio hints that, though 
tro^urriKil and Sijj;io\oytie7f may be discriminated, they are neverthe- 
less near akin, tlie one being the ape of pliilosophy, the other the 
ape of statesmanship. In short, Plato traces the changes which, 
in less than a century, had taken place in tho meaning of tho 
term, partly through cliange.s in the practice of the sophists, juirtly 
through changes in their surroundings and in public opinion, so 
as to sliow by a familiar instance that general terms which do not 
describe natural kinds cannot have a stable connotation. 

Now it is easy to see that in this careful btateincnt Plato 
recognizes three periods. The first four definitions rcjirescnt the. 
period of Protagoras, Prodicus, and fheir immeiliate successors, 
when the oliject sought vras “virtue,” ** excellence,” culture,” 
and the means to it was literature. Tho fifth and sixth definitions 
represent the clow* of the 5th century, when sojihistry handled 
eristically, and perhaps, though Plato demurs to the inclusion, 
dialectically, questions of justice, injustice, and the like, itieainKii 
or forensic ilictorie being its ])roximate rival. Tlio seventh 
definition represents the first half of the 4th century, when 
sophistry was eristical in a witior field, having for its rival, not 
forensic rhetoru*, but the rhetoric of the assembly. Plato’s classi- 
fication of cdu(‘atiotial theories is then substantially the classifica' 
tion adopted in this article, though, whereas liere, in accordance 
with well' attested iwiuilar usage, all tho educational tlieorics 
mentioned are included under the head of sophistry, Plato allows 
to rhetoric, forensic and political, an inde])ondeiit position, and 
hints that there are grounds for denying the title of sophist to the 
dialectician Socrates. lucideiitally wo gather tu o impoi taut facts, — 
(1) that contoinnorary with the dialectic of Socrates there was an 
eristic, and (2) tiiat this eristic was mainly applied to ethical ques- 
tions. Finally, avc may be sure that, if Plato was thus careful to 
distinguish the phases and nsneets of sojihistical development, ho 
could never have fallen into the modern error of bestoi\ ing U|K)n 
those whom tho Greeks called sophists eithorindLsi'riminateceiisuio 
or indiscriminate laudation. 

(2) Jiehitimis uf Sophiaitry to Education, Literature, and 
Philmophij. — If then the sophists, from Protagoras to 
Isocrates, were before everytliing educators, it becomes 
necessary to inquire whether their labours marked or pro- 
moted an advan(*e in educational theory and method. At 
the beginning of the 5th century u.(’. every young Greek of 
the better sort already received rudimentary instruction, 
not only in music and gymnastics, but also in reading and 
writing. Further, in the colonies, and especially the 
colonies of the West, philosophy and art had done some- 
thing for higher education. Thus in Italy the l^tha- 
gorean school was, in tho fullest sense of the term, an 
educational institution \ and in Sicily the rhetorical teach- 
ing of Corax and Tisias was presumably educational in 
the same sense as tho teaching of Gorgias. But in central 
Greece, where, at any rate down to the Persian Wars, 
politics, domestic and foreign, were all-engrossing, and 
left the citizen little leisure for self-cultivation, the need 
of a higher education had hardly made itself felt. The 
overthrow of the Persian invaders changed all this. 
Henceforward the best of Greek art, philosophy, and 
literature gravitated to Athens, and with their concentra- 
tion and consequent development came a general and 
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growing demand for teaching. As has been seen, it waa 
just at this period that philosophy and art ceased to be 
available for educational purposes, and accordingly the 
literary sophists were popular precisely because they 
ofifered advanced teaching which was neither philosophical 
nor artistic. Tlieir recognition of tho demand and their 
attempt to satisfy it are no small claims to distinction. 
That, whereas before the time of Protagoras there was 
little systematic education in tho coIomt*.s and less in 
central Greece, after his time attendance in tho lecture- 
rooms of tho sophists was the customary sequel to attend- 
ance in the elementary schools, is a fact whicli speaks for 
itself. 

But this is not all. The education ])rovided by the 
sophists of culture had positive merits. \\l»en Ih-otagoras 
included in his course grammar, style, interpretation of 
the poets, and oratory, supplementing his own continuous 
expositions by disputatious in which he and his pupils 
took part, he showed a not inadequate appreciation of the 
requisites of a literary education ; and it may be conjectured 
that his comprehensive programme, which Prodicus and 
others extended, had something to do with the develop- 
ment of that versatility which was the most notable element 
in the Athenian character. 

There is less to be said for the teachers of rhetoric, 
politics, and eristic, who, in limiting themselves each to a 
single subject, — tho rhetoricians proper or forensic rheto- 
ricians to one branch of oratory, the politicians or political 
rhetoricians to another, and the eristics to disputation, — 
ceased to be educators and became instructors. Neverthe- 
less. rhetoric and disputation, though at the present day 
strangely neglected in English schools and universities, 
are, within their limits, valuable instruments ; and, os 
specialization in teaching does not necessarily imply 
specialization in learning, many of those who attended 
the lo('tures and the (‘lasses of a rhetorician or an eristic 
sought and found other instruction elsewhere. It would 
seem then that even in its decline sophistry had its 
educational use. But in any case it may be claimed for 
its professors that in the course of a century they 
discovered and turned to account most of the instruments 
of literary education. 

With these considerable merits, norma! sophistry had 
one defect, its indifference to truth. Despairing of 
philosophy,— that is to say, of physical science, the 
sophists were prepared to go all lengths in scepticism. 
Accordingly the epidcictic sophists in exposition, and the 
argumentative sophists in debate, one and all, studied, 
not matter but style, not accuracy but effect, not ])roof 
but persuasion, hi short, in their hostility to science they 
refused to handle literature in a scientific spirit. That 
this defect was serious was dimly apprehended even by 
those who frequented and admired the lectures of the 
earlier sophists; that it was fatal was clearly seen by 
Socrates, who, himself commonly regarded as a sophist, 
emphatically repreheiKled, not only tho taking of feus, 
which was after all a more incident, object ioiiahl** })ecau.se 
it seemed to jireclude indejiendenco of thought, but also 
tho fundamental disregard of truth which infected every 
part and every phase of sophistical teaching. To these 
contemporary censures the modern <Titic cannot refuse his 
assent. 

To literature and to oratory the sophists rendered good 
service. Thcmvselvcs of neces.sity stylists, because their 
professional success largely depended u[>on skilful and 
effecitive exposition, the sophists both of culture and of 
rhetoric were professedly teachers of the rules of grammar 
and the principles of written and spoken discoui’so. Thus, 
by example as well as by precept, they not only taught 
their hearers to value literary and oratoricMLi excellence^ 
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but also took tbe lead in fashioning the style of their time. 
Their influence in these respects was weighty and import- 
ant. Whereas when sophistry began prose composition 
was hardly j)ractiHed in central Greece, the sophists were 
still the leaders in literature and oratory when l^lato wrote 
the Republic, and Lhey had hardly lost their position when 
Demosthenes delivered the Philippics, In fact, it is not 
woD much to say that it was the sophists who provided 
those great masters with their consummate instrument, and 
it detracts but little from the merit of the makers if they 
were themselves unable to draw from it its finer tones. 

The relation of sophistry to philosophy was throughout 
one of pronounced hostility. From the days of Protagoras, 
when this hostility was triumjihant and contemptuous, to 
the days of Isocrates, when it was jealous and bitter, the 
sophists were declared and consistent sceptics. But, al- 
though Protagoras and Gorgias had examined the teaching 
of their predecessors so far as to satisfy themselves of its 
futility and to draw the sceptical inference, their study 
of the great problem of the day was preliminary to their 
sophistry rather than a {mrt of it ; and, as the overthrow 
of philosophy was complete and the attractions of sophistry 
wore all-powerful, the question, “What is knowledge?” 
ceased for a time to claim or to receive attention. There 
is then no such thing as a “ sophistical theory of know- 
ledge.” Similarly, the recognition of a “sophistical 
ethic ” is, to say the least, misleading. It may have been 
that the sophists* preference of seeming to reality, of 
success to truth, had a mischievous effect upon the 
morality of the time ; but it is clear that they had no 
common theory of ethics, and there is no warrant for the 
assumption that a sophist, as such, specially interested 
himself in ethical (luostions. When i^rotagoras asserted 
“ civic excellence ” or “ virtue ” to be the end of educjation, 
he neither expre.saed nor implie<l a theory of morality. 
ProdicuH in his platitudes reflected the customary morality 
of the time. Gorgias said jdainly that he did not teach 
“virtue.” If Hippias, I’olus, and Thrasymochus defied 
conventional morality, they did so independently of one 
another, and in this, as iu other matters, they were 
disputants maintaining paradoxical theses, rather than 
thinkers announcing heretical convictions. The morality 
of Isocrates bore a certain resemblance to that of Socrates. 
In short, the attitude of tlio sophists towards inquiry in 
general precluded them, collectively and individually, from 
attachment to any particular theory. Yet among the 
BO-callcd sopliists there were two who had jdiilosopliical 
leanings, as appears in their willingness to bo called by 
the title of philosopher. First, Socrates, whilst he 
conceived that the physicists had mistaken the field of 
inquiry, absolute truth being unattainable, maintained, as 
has been seen, that one opinion was better than another, 
and that consistency of opinion, resulting in consistency 
of action, was the end which the human intellect i)roperly 
proposes to itself. Bence, though an agnostic, lie was not 
unwilling to be called a philosopher, in so far as he 
pursued such truth as was attainable by man. Secondly, 
when sophistry had begun to fall into contempt, the 
political rhetorician Isocrates claimed for himself the time- 
honoured (fesignation of philosopher, “herein,” says Plato, 
“ resembling some tinker, bald-patcd and short of stature, 
who, having made money, knocks off his chains, goes to 
the bath, buys a new suit, and then takes advantage of 
the poverty and desolation of his master’s daugliter to urge 
upon her his odious addresses” {Rep,, vi. 495 E). It 
will 1)0 seen, however, that neither Socrates nor Isocrates 
was philosopher in any strict sense of the word, the 
speculative aims of physicists and metaphysicians being 
foreign to the practical theories both of the one and of the 
other. 
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As for the chuMification ot sophistical methods, so for their 
criticism, the testimony of Plato is all-important. It may be 
conjectured that, when he emerged from the purely Socratic phase 
of his earlier years, Plato gave himself to the study of contemporary 
methods of education and to tlie elaboration of an educational 
system of liis own, and that it was in this way that he came to 
the inetanbysical speculations of his maturity. It may be imagined 
further that, when he established himself at the Acaclemy, his first 
care was to draw up a scheme of education, including arithmetic, 
geometry (plane and solid), astronomy, harmonics, and dialectic, 
and that it was not until he had arran^d for the carrying out of 
this programme that he devoted himself to tbe sjH^cial functions 
of professor of philosophy. However this may be, we find amongst 
his writings, — ^intermediate, as it would seem, l)etween the Socratic 
cunversatious of his first period of literary activity and the meta- 
physical disquisitions of a later time,— a series of dialogues which, 
however varied their ostensible subjects, agree in having a direct 
bearing upon education. Tlius the JProtagoma brings tuo educa- 
tional theory of Protagoras and the sophists of culture face to face 
with the educational theory of Socrates, so as to e.\pose the limita- 
tions of both ; the Oorgias deals with tbe moral aspect of the teach- 
ings of the forensic rhetorician (loigias and the political rhetorician 
isocrati^s, and the intellectual aH]»oct of their respective theories of 
education is handled in the Pluedrus ; the Meno on the one liand 
exhibits the strength and the weakness of the teaching of Socrates, 
and on the other brings into view the makeshift method of those 
who, despising systematic teaching, regarded the practical poli- 
tician as the true educaior ; the Euthydemus has for its suiyoct 
the eristical method; finally, having iu these dialogues characterized 
the current theories of education, Plato jiroceeds in the llepuhlie 
to develop uii original scheme. Plato*s criticisms of the sophists 
are then, in the opinion of the lueseiit writer, no mere obiter 
dicta, introduced for pm poses of literary adornment or dramatic 
effect, but rather the expressions of protound and reasoned convic- 
tion, and, as such, eiititlod at any rate to icspect. For the details 
of Plato's ciitique, the reader should go, not to the sninmaries of 
commentators, but to the dialogues thomsolves. In this ]>laco it 
is Bufficioiit to say that, while Plato accounts no education satis- 
factory which bos not knowledge for its basis, lie ouiphatically 
prefers the scepticism of Socrates, which, despairing of knowledge, 
seeks right opinion, to the si'epticism of the sophists, which, de- 
spairing of kiioa ledge, abandons the attempt to better <‘xisting 
beliefs. 

(3) The Thet^'p of (7 /’ofc.— The pobt-T*latonic historiaua 
and critics, who, while they knew the earlier sophistry 
only through tradition, were eye-witnesses of the sophistry 
of the decadence, wore more alive to the faults than to 
the virtues of the movement. Overlooking the differences 
which separated the humanists from the eristics, and both 
of these from the rhetoricians, and 'taking no account of 
Socrates, whom they regarded as a philosopher, they 
forgot the services which IVotagoras and Prodicus, Gorgias 
and Isocrates, had rendered to education and to literature, 
and included the whole profession in an indiscriminate and 
contemptuous censure. This prejudice, establishing itself 
in familiar speech, has descended from antiquity to modern 
times, colouring, when it does not distort, the narratives of 
biographers and the criticisms of commentators. “The 
sophists,” says Grote, “ are spoken of as a new class of 
men, or sometimes in language which implies a new 
doctrinal sect or school, as if they then sprang up in 
Greece for the first time — ostentatious impostors, flattering 
and duping therich youth fortheir own personal gain, under- 
mining the morality of Athens, public and private, and 
encouraging their pupils to the unscrupulous prosecution 
of ambition and cupidity. They are even affirmed to 
have succeeded in corrupting the general morality, so that 
Athens had become miserably degenerated and vicious in 
tbe latter years of the Peloponnesian War, as compared 
with what she was in the time of Miltiades and Aristeides 
and, although amongst the pre-Grotian scholars there were 
some who saw as clearly as Grote himself that “the 
sophists are a much-calumniated race ” (G. H. Lewes), it 
is certain that historians of philosophy, and editors of 
Plato, especially the “acumen plumbeum Stallbaumii,” had 
given ample occasion for the energetic protest contained 
in the famous sixty-seventh chapter of Grote’s History of 
Greece. Amongst the many merits of that admirable 
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ac^olar, it is one of the greatest that he has laid *Hh6 
fiend caOed die that is to say, the theory that 

sophistry was an organized conspiracy against law and 
morals. Nevertheless, in this matter he is always an 
advocate ; and it may be thought that, while he success- 
fully disposes of the current slander, his description of his 
clients needs correction in some important particulars. 
Hence the following paragraphs, while they will resume 
and affirm his principal results, will qualify and impugn 
some of his positions. 

In so far as he is critical, Grote loaves little to be 
desired. Tliat the j^ersons styled sophists “were not a 
sect or school, with common doctrines or method,’' is clear. 
Common doctrine, that is to say, common doctrine of a 
positive sort, they could not have, because, being sceptics, 
they had nothing w^hich could bo called positive doctrine; 
while there was a period when even their scepticism was 
in no wise distinctive, because they shared it w'ith all or 
nearly all their contemporaries. Neither were they united 
by a common educational method, the end and the instru- 
ments of education being diversely conceived by Prota- 
goras, Qorgias, and Isocrates, to say nothing of the wider 
differences which separate these three from the eristics, 
and all the four normal types from the abnormal type 
represented by Socrates. 

Again, it is certain that the theoretical and practical 
morality of the sophists, regarded as a class, was “ neither 
above nor below the standard of the age.” The taking of 
foes, the pride of professional success, and the teaching 
of rhetoric are no proofs either of conscious charlatanism 
or of ingrained depravity. Indeed, we have evidence 
of sound, if conventional, principle in Prodicus’s apo- 
logue of the *‘( Choice of Heracles,” and of honourable, 
though eccentric, practi<;e in the story of Protagoras’s 
treatment of defaulting jiupils. But, above all, it is 
antecedently certain that defection from the ordinary 
standard of morality would have i)rccluded the success 
which the sophists unquestionably sought and won. In 
fact, ])ublic opinion made the morality of the sophists, 
rather than the sojihists the morality of public opinion. 
Hence, even if we demur to the judgment of Grote that 
‘‘ Athens at the close of the Peloponnesian War was not 
more corrupt than Athens in the days of Miltiades and 
Aristeides,” we shall nut ** consider the sophists as the cor- 
i-uptors of Athenian morality,” but rather with Plato lay 
the blame upon society itself, which, “in popular meet- 
ings, law-courts, theatres, armies, and other great gather- 
ings, with uproarious censure and clamorous applause” 
(i?cp., vi. 492), educates young and old, and fashions them 
according to its pleasure. 

Nor can wc regard “Plato and his followers as the 
authorized teachers of the Greek nation and the sophists 
as the dissenters.” On the contrary, the sophists were in 
quiet possession of the field when Plato, returning to 
Athens, opened the rival school of the Academy; and, 
while tljeir teaching in all respects accommodated itself to 
current opinion, his, in many matters, ran directly counter 
to it. I 

But if thus far G rote’s protest against prevalent I 
assumptions carries an immediate and unhesitating con- 
viction, it may be doubted whether his positive statement < 
can be accounted final. “ The appearance of the sophists,” 

he says, “ was no new fact Tlje paid teachers — 

whom modem writers set down as the sophists, and 
denounce as the modern pestilence of their age — were not 
distinguished in any marked or generic way from their 
predecessors.” Now it is true that before 447 b.c., 
besides the teachers of writing, gymnastic, and music, to 
whom the young Greek resort^ for elementary instruc- 
tion, there were artists and artisans who not only practised 
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their crafts but also communicated them to apprentices 
and pupils, and that accordingly the Platonic Protagoras 
recognizes in the gymnast locus, the phyhician Herodicus, 
and the musicians Agatliocles and Pythodides fore- 
runners of the sophists. l>ui the forerunners of the 
sophists are not to be confounded with the sophists them- 
selves, and the difference bet wet n them is not far to seek. 
Though some of those who resorted to the teachers of 
rudiments and the artists dciivcd from them such sub 
stitute for “higher education” as was bdorc *147 generally 
obtainable, it was only incidontully that the teachers of 
rudiments and the artists coinmumcatcd anything which 
could be called by that name. Contrariwise, the sophists 
were always and essentially pn^fessors of tlie higher 
education ; and, although in process of time specialization 
assimilated sophistry to the arts, at the outset at any rate, 
its declared aim — the cultivation of the civic character — 
sufficiently distinguished sojdiistical education both from 
rudimentary instruction and from artistic training. It is 
true too that in some of the colonies phi]o.sophy had 
busied itself with higher education ; but hero again the 
forerunners of the sophists are easily distinguished from 
the sophists, since the sophists condemned, not only the 
scientific sjieculations of tliei- predecessors, but also their 
philosophical aims, and offered to the Greek world a new 
employment for leisure, a new intellectual ambition. 

Nor is it altogether correct to say that “ the }>erson8 
styled sophists had no principles common to them all and 
distinguishing them from others.” Various as were the 
phases through which sophistry passed l)etw'een the middle 
of the bth century and the middle of the 4th, the sophists — 
Socrates himself being no exc(^ption — had in their declared 
antagonism to philosophy a common characteristic ; and, 
if in the interval, philosc'phical speculation being tempor- 
arily suspended, scepticism ceased for the time to be 
pe(*uliar, at the outset, W'lien Protagoras and («orgias 
broke with the physicists, and in the sequel, wlien Plato 
raised the cry of “back to Parmenides,” this common 
characteristic was distinctive. 

Further, it may be doubted whether Grote is sufficienlly 
careful to distinguish between the charges brought against 
the sophists ])crsonalIy and the criticism (if their educa- 
tional methods. Wlien the sophists ari» rc'pn'scnted as 
txinscious impostors who “poisoned and demoralized by 
corrupt teaching the Athenian moral character,” he has, 
as has been seen, an easy and complete reply. But the 
(|uestion still remains — Was the education provided by 
Protagoras, by Gorgias, by Isocrates, b> the oristii's, and 
by Socrates good, bad, or indifferent? And, though the 
modern critic will not lie jirepared with Plato to deny the 
name of education to all teaching which is not ))ased upon 
an ontology, it may nevertln'less be thought that normal 
sophistry — as opposed to the sophistry of Socrah’s w’as 
in various degrees unsatisfactory, in so far as it tacitly or 
confessedly ignored the “material ” element of exposition 
or reasoning. 

And if Grote overlooks inqiortant agreements he seenih 
also to understate important differences. Ihgaiding Pro 
tagoros, (jforgias, ami Isocrates as l>j)es oJ one and the 
same sojdustry (pj). 4S7, 4911, 495, 199, 541, 2d edition), 
and neglecting as blander <ir (*\aggerdtiun all the evidence 
in regard to the sophistry of eristic (p. 540), ho conceives 
that the sophists undertook “ to educate young iinm so as 
to make them better qualified for statesmen or ministors,” 
and that “that which stood most prominent in the tt^ach 
ing of Gorgias and the other sophists was, that they 
cultivated and improved the pow’crs of public speaking in 
their jmpils.” Kxccllent as a statement of the aim and 
method of Isocrates, and tolerable as a statement of 
those of Gorgias, the.se j)hrase.s aie inexact if applied 
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Protagora», who, makiixg ** civic virtue” hie aim, regarded 
statesmanehip and administration as parts of “civic 
virtue,’’ and consequently assigned to oratory no more 
than a subordinate place in his programme, while to the 
eristics —whoso existence is attested, not only by Plato, 
but also by Isocrates and Aristotle — and to Socrates — 
whom (Irote himself accounts a sophist— tlie description 
is plainly and palpably inappropriate. 

Oroto’s note about the oristical sophists is porhaiis the loast 
satisfactory ]>art of his exposition. That “ there were in Athens 
tMTsons who abused the dialectical exercise for frivolous puzzles” 
he admits; hut treat Kuthydemiis and Dionysfidorus as 
samples of ‘The Sophists* is,” lie continues, ‘‘altogether un- 
warrantable.” It would seem then tlnit, while lie regards rhetoric 
as the fuiieiion of normal so])histry, taking indilforently as his 
types IVutagoras, Gurgias, and Isoerati's, he accounts Kuthydenius 
and Dioiiysodorus (toother willi Socrates) as sophists, but as 
sophists of an abuorinal sort, who may therefore Im) neglected. Now 
this view is inconsistent with tlio evidence of Plato, wlio, in the 
Sophist ^ in his final and o]terntive definition, gives promiuenee to 
the eristical element, and ]diuiily aeeounU it the main character- 
istic, not indeed of the sojiiii'itry of the 5th century, but of the 
sophistry of the 4tli. It must bo presumed theu that, in virtue 
of his general susjncions ot the IMatonic te.stimony, (Irote in this 
matter leaves the Sophist out of account. There is, how'ever, 
another theory of tiie hignilieance of Pluto’s allusions to eristical 
sophistry, that of Jhof. H. Sidgwiek, whoso biilliunt defence of 
Groto is an indispeiisahle su])p1oinont to the original document. 
Giving a hearty general assent to G rote’s theory, Si<lgwiek never- 
tlielehb introiluees iiualifieatioiis similar to some of those which are 
suggested in this article. In |iai'ticuliir lie allows that “there was 
at any rate enoiigli of charlatanism in Protagoras and Hinpias to 
prevent any ardour for their historical rr'putation,” tliat the 
Sophists generally “had in their Hfetiiue more success than they 
deserved,'’ that it was “antagonism to their ieuehiug wliicn 
developed the genius of Socrates,” and, above all, that, “in his 
anxiety to do justi(‘e to the Sophist, Grote laid more stress than 
is at all necessary on the partisanshiti of Plato.” Now this last 
admission precludes Sidgwdek fVoiii neglecting, as Grote had done, 
the evidence of the Kuth^idt'iuH'i, Pointing out that the sophists 
of that dialogue “ nrotess tlr hpir^s iinpt\tiay Tporpdi^at by 
means of dialogue,” that “they challenge the interlocutor 
\6yoyt'* that “their examples are iliawn fumi eonimou objects and 
vulgar trades,” that “they maintain jiositious that we know to 
have been held by Megarians ami (’yiiies,” he infers that “what 
we have here prcieuted to us as ‘sophistic’ i.s neither more nor 
less than a caricature <if the JMegarlan logic and further, on the 
gruutid that “the whole concept ion of Socrates and his offeet 
on his contemporaries, us all authorities combine tt» represent it, 
requires us to assume that lus manner of diseouise w-as quite novel, 
that no one before had sy.stematie.dly uttenijited to show men their 
igiioraiieu of what they believed Ibeiusclves to know,” he is 
** disposed to think tliat the art of disputation whicli is ascribed 
to sophists ill f ile Eufhiplrmn^ and the Soplustrs (and exhaustively 
analysed by Aristotle in the ircpl originated 

entirely with Socrates, ami that he is altogether responsible for the 
form at least of this second species of sophistic.” To this theory 
the jueseiit wiiter is unable to Miibscribe. That Plato was not ean*- 
ful to distingiiisli the Megarians ami the (’ynics fniin the eristical 
sophists, ami that the disputants of the 4th century aflected soiiio 
of the m.'inmuihms of the greatest dlsimtaiit of the 5th century, lio 
willingly coiic(‘des. Hut he eaiiiiot allow either th.at the Megarians 
and the (’ynics w'cre the only eristics, or that eristical sophistry 
bc^gan with Hoerates. Plainly this is not the place for a full exa- 
mination of the. question ; yet it may be rmiiarked— (1) that the 
previous history of the sophists of the EiUhydcmus, who had lieeii 
profosiKirs of tactics (Xenophon, iii. 1, 1), swoixlsniaiKship, 

and foroii-sic argumentation, imiilics that they came to eristic, not 
from the sophistry of Socrates, Init from that of the later human- 
ists, polymaths of tho type of ITippias; (2) that the liflh and sixth 
deliriitions of tho Sophist ^ in which “that branch of eristic wliieli 
brings peeiirfiary gain to tho practitioner” is opposed to the 
“patience-trying, purgative olemdnis” (d Socrates, imli<‘ate that 
eonteiniwrary wdlh Socrates there weio eristics whose aims were not 
his ; (3) that, wherctt.s the sojdiist of tho final definition “disputes, 
and teaches others to dispute, about things di\ine, eosinical, meta- 
physical, legal, political, technical, in fact, about all things,” we have 
no grouml for supposing that the Megarians and the (’ynies used their 
eristic for any purpose e.\eept tho ilcfcnce of their logical heresies. 

Nor is it possible to accept tho statements that “ the 
splendid genius, the lasting influence, and the reiterated 
polemics of Plato have stamped the name sophist upon 
the men against whom he wrote ad if it were their 
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recognized, legitimate, and peculiar designation,” and 
that “Plato not only stole tho name out of general 
circulation, in order to fasten it specially upon his 
opponents the paid teachers, but also connected with it 
express discreditable attributes which formed no part of 
its primitive and recognized meaning and were altogether 
distinct from, though grafted upon, the vague sentiment 
of dislike associated with it.’’ That is to say, Grote 
supposes that for at least eight and forty years, from 447 
to 399, the paid professors had no professional title ; that, 
this period having elapsed, a youthful opponent succeeded 
in fastening an uncomplimentary title, not only upon the 
contemporary teachers, but also, retrospectively, upon 
their predecessors; and that, artfully enhancing the 
indignity of the title affixed, he thus obscured, perverted, 
and effaced the records and the memories of the past. 
Manifestly all three propositions are antecedently im- 
probable. But more than this; whereas in tho nomen- 
clature of Plato’s contemporaries Protagoras, Gorgias, 
Socrates, I lionysodorus, and Isocrates wore all of them 
sophists, Plato himself in his careful investigation sum- 
marized above limits the meaning of the term so that it 
shall include the humanists and the eristics only. Now, 
if his use of the term was stricter than the customary use, 
he can hardly bo held answerable for the latter. 

Nor is Grote altogether just in his account of Plato’s 
attitude towards tho several sophists, or altogether 
judicious ill his appreciation of Plato’s testimony. How- 
ever contemptuous in his portraiture of Hijipias and 
Dionysodorus, however severe in his polemic against 
Isocrates, Plato regards Protagoras with admiration and 
Gorgias with respect. While he emphasizes in the later 
sophists tho consequences of tho fundamental error of 
sophistry, — its indifference to truth, — ^lic does honour to tho 
genius and the originality of the leaders of the movement. 
Indeed, the author of this article finds in the writings 
of Plato a grave and discriminating study of the several 
forms of sophistry, but no trace whatsoever of that blind 
hostility which should warrant us in neglecting his clear 
and precise evidence. 

In a word, the present writer agrees with Grote that 
the sophists were not a sect or school with common 
doctrine or method ; that their theoretical and practical 
morality was neither above nor below that of their age, 
being, in fact, determined by it; nnd that Plato and his 
followers are not to be regarded as the authorized teachers 
of the Greek nation, nor the sophists as the dissenters, but 
vke versa. At the same time, in opposition to Grote, he 
maintains that the appearance of the sophists marked a 
new departure, in so far as they were the first professors 
of “ higher education ” as such ; that they agreed in the 
rejection of “philosophy”; that the education which they 
severally gave was open to criticism, inasmuch as, with the 
exception of Socrates, they attached too much im]»ort- 
anco to the form, too little to the matter, of their 
discourses and arguments ; tliat humanism, rhetoric, 
politic, and disputation were characteristic, not of all 
sophists collectively, but of sections of the profession; 
that Plato was not the first to give a special meaning to 
the term “ sophist and to affix it u])on the professors of 
education ; and, finally, that Plato’s evidence is in all 
essentials trustworthy. 
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SOP- 

For lists of trosttses upon the life and tesolitiig of particular sopliistg, 
see Ileberweg, Orunariu d. Cfeseh, d, rhUoa.^ i. §g 27-32 {jffislory 
of PhiUmphy, London, 1880). On the later use of the term 
''sophist/’ see Kiiktouic. (IL JA.) 

SOPHOCLES, the most perfect, and next to iEschylus 
the greatest, of Greek tragic poets, was born 49«5 B.a and 
died 406 ».c. As in the case of other Athenian cele- 
brities, various particulars of his life arc handed down, 
few of which, however, deserve much attention, even the 
reports attributed to contemporaries being mostly trivial 
if not puerile. Tie is known to have reached old age, and 
his career as a dramatist is believed to have extended over 
more than sixty years (468-406). His father’s name was 
Sophillus, of the deme Colonus Hippius, the aristocratic 
quarter, where the Government of the Four Hundred was 
afterwards constituted. The family burial-place is said 
by the anonymous biographer to have been ten stadia 
from the city, on the JDecelean Way. ’Those facts run 
counter to the tradition, which seems to have been already 
discredited by Alexandrian critics, that ^ojdiillus was an 
artisan. The date assigned for the poet’s birth is in 
accordance with the tale that young Sophocles, then 
a pupil of the musician Laiiiprus, was chosen to lead 
the chorus of lK)ys {yOimv Xficro/, Q^cL Tyi\^ 18) in the 
celebration of the victory of Salamis (480 B.a). The 
time of his death is fixed by the allusions to it in the 
Frogn of Aristophanes and in the Muses^ a lost i)lay of 
Phrynichus, the comic poet, w.hich were both produced in 
405 n.(J., shortly before the cajiture of the city. And the 
legend which implies that Lysander allowed him funeral 
honoiv.s is one of those which, like the story of Alexander 
and I^i Ildar’s house at Thebes, wo can at least wish to be 
founded on fact, though we should probably substitute 
Agis for Lysander. Apart from tragic victories, the 
event of Sophocles’s , life most fully authenticated is his 
appointment at the age of fifty-iivo as one of the generals 
who served with Pericles in the Samian War (440-439 
B.c,). (Conjecture has been rife as to the possibility of 
his here improving acquaintance with Herodotus, whom 
he ]»robably mot some yeans earlier at Athens (see 
Herodotus). Put the distich quoted by J^lutarch — 

*Hpo96T<f rtv^tv 'io^oK\^s iritap Znv 
litPT* irtur^KOPra 

is a slight ground on which to reject the stronger tradition 
according to which Herodotus was ore t]ii.s establislied at 
Thurii ; and the coincidences in their writings may be 
accounted for by their having drawn from a common 
source. The fact of Sophocles’s generalship is the less sur- 
prising if taken in connexion with the interesting remark 
of his biograf)hcr (whose Life, though absent from the 
earliest MS. through some mischance, bears marks of an 
Alexandrian origin) that ho ti>ok his full share of civic 
duties, and even served on foreign embassies : — KaXcus r 
hraihfvOr) koI iTpd<l>rf iv cuTropii^, kuI er TroXiTcia Kat iv 
IT p€iT P € LaL% i$rfrd^€To, The large acquaintance.ship 
which this implies, not only in Athens, but in Ionic cities 
generally, is a point of main importance in con.sidering the 
opportunities of information at his command. And, if we 
credit this assertion, we arc the more at liberty to doubt 
the other statement, though it is not incredible, that his 
appointment as general was due to the political wisdom of 
the Antigone, 

The testimony borne by Aristophanes to the amiability 
of the poet’s temper (6 8* cvkoXo? p.€v ivOdS*, cvkoXos 8* €ku) 
agrees with the record of his biographer that he was 
universally beloved. And the anecdote recalled by 
Ccphalus in Plato’s Fejyuhlir, that Sophocles welcomed the 
release from the passions wliich is brought by age, accords 
with the spirit of his famous Ode to Love in the Anti- 
gone, 'The Sophocles who, according to Aristotle (Rhet,, 
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iii. 18), said of the Government of the Four Hundred that 
it was the bettor of two bad alternatives (probably the 
same who was one of the prohuli) may or may not have 
been the poet. Other gossiping stories are hardly worth 
repeating,— as that Pericles rebuked his love of pleasure 
and thought him a bad general, though a good poet ; 
that he humorously boasted of his own “ generalship ” in 
affairs of love; or that he said of /Eschylus that ho 
was often right without knowing it, and that Euripides 
represented men as they are, not as they ought to be. 
Such trifles rather reflect contomporar}' or subsequent 
impressions of a superfleial kind timn tell us anything 
about the man or the dramatis' The gibe of Aristophanes 
(POiT, 695 eq.)y that Sophocles in nis old age was become a 
very Simonides in bis love for gain, may turn on some 
perversion of fa<jt,^ without being altogether fair to either 
l)oet. It is certainly irreconcilable with the remark ( TiV. 
Anon,) that in spite of pressing invitations he refused 
to leave Athens for kings’ courts. And the story of his 
indictment by his son lophou for incompetence to manage 
his affairs, — to which Cicero has given some weight by 
quoting it in the De SenecUvte, — aj)pears to be really trace- 
able to Satyrus {Jlor, c, 200 b.(‘.), the same author who 
gave j)ublicity to the most ridiculous of the various aksurd 
accounts of the poet’s death,- that his breath failed him 
for want of a pause in reading some passage of the 
Antigone, Satyrus is at least the sole authority for the 
defence of the aged }>oet, who, after reciting {massages from 
the (Ed, Cot,, is supposed to have said to his accusers, 
“ If I am Sophocles 1 am no dotard, and if 1 dole J 
am not Sophocles.” On the other hand, wx need not 
the testimony of biographers to assure us that he was 
devoted to Athens and renowned for piety. He is said 
to have been priest of the liero Alcoa (or 1 la Ion) in his 
old age, and himself to liavo received divine honours after 
death. 

That the duty of managing tlie actors as well as of 
training the chorus belonged to the author is well known. 
Put did /Escliylus act. in his o\vn plays? This certainly 
is implied in the tradition that Sophocles, because of the 
weakness of his voice, was the first poet w'ho desisted 
from doing so. In his Thnmyras, however, he is said to 
have performed on the lyre to admiration, and in his 
Nansicaa (perhaps as coryplimus) to liavc played gracefully 
the game of ball. Various minor iiuproveincmts in decora- 
tion and stage carpentry are attributed to him, wlicthci 
truly or not who can tell? It is more interesting, if 
true, that he wrote his jdays having certain actius in liis 
eye; that ho formed an association {Oiatrov) for the pro- 
motion of liberal culture; and that he was the iirst to 
introduce three actors on the stage.^ It is asseited on the 
authority of Aristoxenus tliat Soiihocles was also the 
first to employ i’hrygian melodics. And it is (‘asy to 
believe that AJ., G93 sy., Traeh., 205 «7., were sung to 
Phrygian music, though there are strains in ^Eschylus (e.g., 
Choeph., 152 S(j., 423 eg.), wliich it is hard to distinguish 
essentially from thevse. Ancient criticiS had alsf) uolcfi his 
familiarity with ITonier, especially wdtli the his 

power of selection and of extracting an e.\<piiMti* grace 
from all he touched (wdieiice h(‘ w^as naiiied tin* '‘Attic 
Bee”), his mingled felicity and boldness, and, alxne all, 
his subtle delineation of liuman nature and beling. They 
observed that the balanced jirojKU'tiorus and fine niticula- 
tion of his work are such that in a single lialt line or i>hrase 
he often conveys the inlp^es^ion ol an entire clinractei, 

’ If ai»}' of Soplmclfs’s oi s weu* “i»ot-lifjjl»*is/’ tki" 

Ik* duo r.‘itlu*r to lus easy teui]K*r (fVKo\ia) m to a 

habit of the time than to an\ imanm s (^apavaia or y\nTXP»'rns) 

^ If this was so, it must luiie heisi jn<*\iou» to the c of 

the Oresteaii trilogy. 
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Nor is this verdict of antiquity likely to be reve^d 
by modern criticism. The object of the present article, 
however, is not to praise Hophocles, but rather to describe 
liim. And it is time to turn from Alexandrian or 
Byzantine fancies and judgments to the poet’s extant 
works. 

His minor poems, elegies, pseans, «kc., have all perished ; 
and of Ills hundred and odd dramas only seven remain, 
^rhese all belong to the period of his maturity (he had 
no decline) ; and not only the titles (as Lessing said) but 
some scanty fragments of more than nirn^ty others have 
been preserved. Several of these were, of course, satyric 
dramas. And this recalls a })oint of some importance, 
which has been urged on tlie authority of Suidas, who says 
that “ Sojdiocles began the jiractiec of pitting play against 
play, instead of the tetralogy.” If it were meant that 
Sophocles did not exhibit t(itralogics, this statement 
would have simply to be rejected. For the word of 
Suidas (950 A.n.) has no weight against quotations from the 
lists of tragic victories (^iSao-KoXiai) whi^ there is no other 
reason for discrediting. The remark might bo due to the 
imprtission made on some critics by the greater complexity 
and coiiii)letem‘ss of a play of Sophocles — say the QCdipm 
Tyranmm or Antuume- as compared, say, with the 
or the Heptem emUra Thehas. It is distinctly asserted, for 
example, on the authority of tlio hihaarKo^ai, that tlie 
Barchfi^ of Euripides, certainly as late as any play of Sopho- 
clos, was one of a trilogy or tetralogy. And if the custom 
was thus maintained for so long it was clearly impossible for 
any single competitor to break through it. But it seems 
pro))al)le that the trilogy had ceased to be the continuous 
development of one legend or cycle of legends, — “pre- 
senting Thebes or PeJops’ line,” — if, indeed, it ever was so 
exclusively ; and if, as Scholl and others have suggested, 
a Soi)hoclean tetralogy was still linked together by some 
subtle bond of tragic thought or feeling, this would not 
affect the criticism of each play considered as an artistic 
whole. At the same tini(3 it appears that the satyric 
drama lost its grosser features and became more or less 
assimilated to the milder form of tragedy. And these 
changes, or something like them, may have given rise to 
the statement in Suidas. ^ 

If the diction of Sophocles soinctinios reminds his 
readers of the Odf/wf'//, the subjects of his plays were more 
frequently chosen from those later epics which subse- 
quently came to be embodied in the epic cycle, — such as 
the jElhhpU, the Jjiltle THad^ the the Cypria^ 

the AW/, the Tehijonia (all revolving round the tale of 
Troy), the Thehatm^ the Ol^aKias dXuwrts, and others, in- 
cluding i>robably, though there is no mention of such a thing, 
some early version of the Argonautic story. In one or other 
of these heroic poems the legends of all the great cities of 
Hellas were by this time embodied ; and, though there 
must also have been a cloud of oral tradition floating over 
many a sacred h[)ot, the dramatic poet does not seem, 
unless in the CEdipas Colonem^ to have directly drawn 
from this. He was content to quarry from the epic 
rhapsodies the materials for his more concentrated art, 
much as Hhakespoare made use of TTollingshed or Plutarch, 
or os the subjects of Tennyson s IdylU of the King have 
been taken from Sir Thomas Malory. As Sophocles has 
been accused of narrowing the range of tragic sympathy 
from Hellas to Athens, it deserves mention here that, of 
some hundred subjects of plays attributed to liim, fifteen 
only are connected with Attica, while exactly the same 

^ The advantages and defects of the trilogy as a dramatic fonn ore 
admirably stated by IL Ouiither, Girundxikg$ der Tragischen Kuftat, 
Bcrhn, 1885. The small nnmber of victories attributed to Bophocles, 
in proportion to the number of his plays, is only intelligible on tbe 
supposition that these were presented in groups. 


number belong to the tale of Argoi^ twelve are Argonautic, 
and thirty Trojan. Even Corinthian heroes (Bellerophon, 
Polyidus) are not left out. It seems probable on the whole 
that, within the limits allowed by convention, Sophocles 
was guided simply by his instinctive perception of tbe 
tragic capabilities of a particular fable. This was evidently 
Lessing’s view, and may bo confirmed by quoting his striking 
remarks upon the subject of one of the lost tragedies, the 
Thyfsfes at AVryon. : — 

“ Nacb der abscbeulichen Malilzeit, die ilmi scin Bmder beroitete, 
fiog er nnch Sicynn bud hier war os wo cr, anf Befragung des 
UrakelK, wie cr sich an seinem liruder raclien sollto, die Ant wort 
bekam, er sollto seine eigne Tocliter entebren. Er ubeHiel dies 
ouch unbekaniiter Weise; und aus diesem Beiscblsie ward ^gisth, 
d**r don Atrous hernadi unibruchte, or/ougt. Die Verzwoiflung 
cincr gesohandetcu rrinzessin! Von eincm TTnbekanntcn ! In 
welebern sic endlich ilireii Vater erkennt » Kino von ihroin Vater 
entelirto Toebter ! bud aus liarlio eiitelut ! Gesebandel, einon 
Murder zu gebaron ! Welchu Situatioiipn ! welcbe Hcenen ! ” 

To say that subsidiary or collateral motives were never 
present to Sophocles in the selection of a subject would, 
however, bo beyond the mark. His first drama, the 
TripfohmuSf must have boon full of local colouring ; the 
JJftj* appealed })owerfully to the national pride ; and in 
the iEdipns Co! one it 8 some faint echoes even of oligarch- 
ical partisanship may be possibly discerned. But, even 
where they existed, such motives were collateral and 
subsidiary ; they were never primary. All else was sub- 
ordinated to the dramatic, or, in other words, the purely 
human, interest of the fable. This central interest is even 
more dominant and pervading in Sophocles than the 
otherwise supreme infiuonce of religious and ethical ideas. 
The idea of destiny, for example, was of course inseparable 
from Greek tragedy. Its prevalence was one of the 
conditions which presided over the art from its birth, and, 
unlike AUschylus, who wrestles with gods, our poet simjdy 
accepts it, both as a datum of tradition and a fact of life. 
But in the tree handling of Sophocles even fate and 
providence are adminicular to tragic art. Tliey are 
instruments through which sympathetic emotion is 
awakened, deepened, intensified. And, while the vision of 
the eternal and unwritten laws was holier yet, for it was 
not the creation of any former age, but rose and 
culminated with the Rophoclean drama, still to the poet 
and liis Periclean audience this was no abstract notion, 
but was iDse])arable from their impassioned contemplation 
of the life of man — so groat and yet so helpless, aiming 
so high and falling down so far, a plaything of the gods 
and yet essentially divine. TJiis lofty vision subdued with 
the serenity of awe the terror and pity of the scene, but 
from neither could it take a single tremor or a single tear. 
Emotion was the element in which Greek tragedy lived 
and moved, albeit an emotion that was curbed to a serene 
stillness through its very depth and intensity. 

The final estimate of Sophoclean tragedy must largely 
depend VLi>on the mode in which his treatment of destiny 
is conceived. That Ailschylus had risen on the wings of 
faith to a height of prophetic vision, from whence ho saw 
the triumph of equity and the defeat of wrong as an 
eternal process moving on toward one divine event, — that 
he realized sin, retribution, responsibility, as no other 
ancient did, — may bo gladly conceded. But it has lieen 
argued ^ that because Sophocles is saddened by glancing 
down again at actual life, — because in the fatalism of the 
old fables be finds the reflexion of a truth,— he in so far 
takes a step backward as a tragic artist. Now is this 
altogether just? His value for what is highest in man is 
none the less because he strips it of earthly rewards, nor 
is his reverence for eternal law less deep because he knows 
that its workings ore sometimes pitiless. Nor, once more, 


* Gimther, op. dt. 
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does lie disbelieve in providence, because experience bas relation to the principal figure. The elders o! Thebes, 
shown him that the end towards which the supreme whose age and coldness throw into relief the fervour and 
V powers lead forth mankind is still unseen. We miss some- the desolation of Antigone, are the very men to realize the 
thing of the exultant energy of the Marathonian man, but calamity of CEdipus, and, while borr(»r-stiicken, to lament 
under the grave and gentle guidance of his successor we his fall. The rude Salaminian mariners are loyal to Ajax, 
lose nothing of the conviction that, “because right is but cannot enter into his grief. The Trachinian maidens 
right, to follow right were wisdom in the scorn of conse would gladly support Deuinira, ha.^ won iheir hearts, 
quonce.” Not only the utter devotion of Antigone, but but they are too young and inexperienced for the task, 
the lacerated innocence of CEdipus and Deianira, the The noble Argivo w^omcn can sympathize with the sorrows 
tempted truth of Neoptolemus, the essential nobility of of Electra, but no sympathy can soothe her distress. 

Ajax, leave an impress on the heart which is ineffaceable, The parodos of the chorus is followed by the first scene 
and must elevate and purify while it remains. In one or epeisodion, wdth which tlie action may bo .said to begin, 
respect, however, it must be admitted that Sophocles is For in the course of tliis the spectator’s interest i.s strongly 
not before his age There is an element of unrelieved roused by some new circumstance iinohing an unforeseen 
vindictiveness, not merely inherent in the fables, but complication, — the awakening of Ajax (.d/ ), the buiial of 
inseparable from the poet’s handling of some themes, Poly nices(ilwf.), the dream of Clyta'mncstuW/^/.), the dark 
which is only too consistent with the temper of the utterance of Tireaias ((AV. the m rival Tnchas with 
“tyrant city.” ^schylus represents this with equal lole {Trac1i.\ the report of Ismcne announcing Creon’s 
dramatic vividness, but he associates it, not with heroism, coming {(Ed, Cof.), the sudden entreaty of Philoctetes 
but with crime. crossed by the entrance of the pretended mariner {]*hd,). 

Sophocles is often praised for skilful construction. But The action from this point onwards is like a steadily ilow'- 
tlie secret of his skill depends in large measure on the ing stream into wdiich a swift and tiirbuhmt tributary 
profound way in which the central situation in each of his has suddenly fallen, and the interest advances with lapid 
fables has been conceived and felt. Concentration is the and continuous climax until the culmination is reached 
distinguishing note of tragedy, and it is by greater and the catastrojiho is certain. The manner in w’hich 
concontiation that »Sophocles is distinguished from other this is done, through the interwH'aving of the /u/o-ci? and 
tragic poets. In the Septem rmtra Thehas or the of the dialogue with the (rratrifm of the chorus, 

Prumetlifus there is still somewhat of epic enlargement and the Ko/a/toi and fco/x/xariica (whore there is interchange 
and breadth ; in tlio liemba and other dramas of between the chorus and the persons), is very different in 
Euripides separate scenes liave an idyllic Iniauty and different dramas, one of the principal charms of So])hocle& 
tenderness which affect us more than the progress of the being his pow'er of ingenious variation in the cmploynuint 
action as a whole, a defect wdxich the poet sometimes tries of his resources. Not less admirable is tlie strength with 
to compensate by some novel denouement or catastrophe, wdiich he sustains the interest utter i\\o pen]ieleia^^ whether, 
But in following a Sophoclean tragedy we arc carried as in the Antbjone^ by heaping sorrow upon sorrow, or, as 
steadily and swiftly onward, looking neither to the right in the first (Edipus, by ]>assing from liorror to tenderness 
nor to tbc left ; the more elaborately any scene or single and unlocking the fountain of tears. The extreme point 
speech is wrought the more does it contribute to enhance of boldness in arrangement is reached in tin' Aja,r, where 
the main emotion, and if there is a deliberate pause it is tlie chonis and Teemossa, having been warned of the 
felt either as a welcome breathing space or as the calm of impending danger, depart severally in quest of tlie vanished 
brooding expectancy, hero, and thus leave not only the stage but the orchestra 

The result of this method is the union, in the highest vacant for the soliloquy that precedes his suicide, 
degree, of simplicity wdth cornixlexity, of largeness of No such general di'scriiition as has been here at- 
de.sign with absolute finish, of grandeur wdth harmony, tempted can give even a remote impression of the march 
Superfluities are thrown off without an effort through the of Sophoclean tragedy, — by what subtle yet linn and 
burning of the fire within. Crude elements arc fused and 
made transparent. What look like ornaments are found 
to be inseparable from tlie organic whole. Each of the 
plays is admirable in structure, not because it is cleverly 
put together, but because it is so completely alive. 

The spectator of a Sophoclean tragedy was invited to 
witness the supreme crisis of an individual destiny, and 
was possessed at the outset wdth the circumstances of 
the decisive moment. Except in the Trarhinise, where 
the retrospective soliloquy of Deianira is intended to 
crnjdiasize her lonely i>osition, this exposition is effected 
through a brief dialogue, in which the protagonist may or 
may not take jiart. In the (Edipus Tyrnnnm the king’s 
entrance and his colloquy wdth the aged priest introduce 
the audience at once to the action and to the chief person. 

In the A]ax and Philoctcten the entrance or discovery of 
the hero is made more impressive by being delayed. 

Immediately after the prologos the chorus enter, number- 
ing fifteen, either chanting in procession as in the 
Anfigme and (Ed, Tyr,^ or dispersedly as in the (Ed. 

Col. and PhiloctelfK^ or, thirdly, as in the Ehrtrn^ where, 
after entering silently during the monody of the heroine, 
and taking up their fiosition in the orchestra, they address 
her one by one. With a remarkable excojition, to bo 
noted ])resently, the chorus having once entered remain to 
the end. They always stand in some carefully adiusted 


strongly marked gradations the plot is unfoldi'd ; how^ 
stroke after stroke contributes to the liannonious totality 
of feeling; what vivid interjday, on the stage, in the 
orchestra, and between both, builds up the majestic, ever- 
moving hiiectacle. Examine, lor example, the opening 
scene or TrpoXoyoq of the OJdipus TyramiuH, Its function 
is merely to propound the situation ; yet il is in itself a 
miniature drama. First iliere is the silent spiTtacle of 
the eager throng of suppliants at the palace gate, young 
children, youths, and aged j)ri(‘sts. To tlum the king 
appears, with royal conclescension and true public zeal. 
The priest expresses their lieartfclt Joyalt}, describes the 
distress of Thebes, and, extolling Gvdipuss past sen ices, 
implores him to exorcise his eon.sumniato wisitan for the 
relief of his p(‘oplo. The kingV re[>ly un\eils jet turthcr 
his incessant w’atch fulness and anxious eaie for his 
subjects. And he disclose.s a new object to their expect- 
ancy and hope. CVeon, a rojal ])iTsun, had been sent to 
Delphi, and should ere then have returned with the 
I re.sj)on.se of Apollo. At this all hearts are trembling in 
suspense, when a figure is seen appioaehing. lie is 
wreathed with Ajiollo’s laurel ; he looks cheerfully. W Iiat 
has Pha^bus said? Anothci moment of suspense is 
interposed. Then the oracle is repeated, --so Ihrilling to 

^ A tragic actioti has fi\o slagt's, tin* actsol tin* luudoru 

drama.— the start, tin* n«*e, the height, tin* change, the ilone. 

XXII. 35 
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the spectator who understands the story, so full of doubt 
and hope and dread to all the persons of the drama: 
** It is for the blood of Laius— -his murderers are harboured 
in the land of Thebes. The country must be purged.'’ 
That is the culminating point of the little tragedy. While 
GHldipus asks for information, while in gaiety of heart he 
undertakes the search, while he bids the folk of Cadmus to 
bo summoned thither, the spectators have just time to take 
in the full signiheanoe of what has passed, which every 
word that is uttered sends further home. All this in 150 
lines I 

Or, once more, consider the emjdoyment of narrative by 
this great poet. The Tynmn/us might he again adduced, 
but let us turn instead to the A ntigt/tie and the Travhinia, 
The sj)eech of the messenger in the Aniigmiey the speeches 
of Hyllus and the Nurse in the Tntrhinm^ occur at the 
supreme crises of the two dramas. Yet there is no sense 
of any retardation in the action by the rcj)ort of what has 
been hap[)ening elsewliere. Much rather the audience are 
carried breathlessly along, while each speaker brings before 
their mental vision the scene of which he had himself been 
part. It is a drama within the drama, an action rising 
from its starting point in rapid climax, swift, full, con- 
centrated, until that wave subsides, and is followed by a 
moment of thrilling expectation. Nor is this all. The 
narrative of the mos.sengcr is overheard by Eurydice, that 
of Hyllus is lieard by Deianira, that of Nurse by the 
chorus of Maidens. And in each case a poignancy of 
tragic significance is added by this circumstance, while the 
pijfrts in the Antigone^ and that of Hyllus in a yet higher 
degree, bind together in one the twofold interest of an 
action which might otherwise seem in danger of distract- 
ing the spectator. 

So profound is tho contrivance, or, to speak more accur- 
ately, such is the strength of central feeling and conception, 
which secures the grace of unity in complexity to the 
Sophoclean drama. 

The i)roportion of tlio lyrics to tlio level dialogue is 
considerably less on tlio average in Sophocles than in 
.Ailschylus, as might be expected from the development of 
tho purely dramatic element, and the consequent subord- 
ination of the chorus to the protagonist. In the seven 
extant plays the lyrical portion ranges from one-fifth to 
nearly one-third, being highest in the Antigone and lowest 
in the (Ediimn Tyranimis. Tho distribution of tho lyrical 
parts is still more widely diversified. In tho Elevtra, for 
instance, the chorus has less to do than in the GiJc/ipns 
Tymnnua, although in the former tho lyrics constitute 
ono-fourtU, and in the latter only one-fifth of the whole. 
But then llie part of h'lectra is favourable to lyrical out- 
bursts, whereas it is only after tho tragic change that 
QSdipus can appropriately pass from the stately senarius to 
the broken language of the duchmiacand the “lamenting” 
anapmst. The jirotagonists of tho Ajajr and the PhUociete^ 
had also large opportiinitie.s for vocal ditqdaj^ 

The union of strirt symmetry with freedom and variety 
which is throughout characteristic of the work of 
Sophocles is o'^necially noticeable in liis handling of the 
tragic metres. In the iambics of his dialogue, as compared 
with those of ^Kschylus, there is an advance which may be 
compared with tho transition from “Marlowe’s mighty 
line ” to the subtler harmonics of Shakespeare. Felicitous 
pauses, the linking on of line to line, trisyllabic feet 
introduced for special effects, alliteration both hard and 
soft, length of speeches artfully suited to character and 
situations, adaptation of tho caesura to the feeling 
expressed, are some of tho points which occur most readily 
in thinking of his senarii. A minute speciality may be 
noted as illustrative of bis manner in this respect. Where 
a lino Ls broken by a pause towards the end, and tho latter 
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phrase runs on into the following line, elision sometimes 
takes place between the lines, e,g. (CEd. Tyr., 332-3) : — 

oSt* ifiavrhy otht v kKyvvSi, rl ravr* 
i\4yx€is ; 

This is called synaphea, and is peculiar to Sophocles. 

He differentiates more than iEschylus does between the 
metres to be employed in the Kopfioi (including the 
KOfifiariKo) and in the choral odes. The dochmius, cretic, 
and free anapaest are employed chiefly in the Ko/ipoL In 
the stasima ho has greatly developed the use of logacedic 
and particularly of glyconic rhythms, and far less fre- 
quently than his predecessor indulges in long continuous 
runs of dactyls or trochees. Tho light trochaic line 
' w- w-i-w — ,80 frequent in AGsehylus, is comi>aratively 
rare in Sophocles. If, from the very severity with which 
the choral element is subordinated to the purely dramatic, 
his lyrics have neither the magnificent sweep of Aeschylus 
nor the “ linked sweetness ” of Euripides, th(‘y have a 
concinnity and point, a directness of aim, and a truth of 
dramatic keeping, more perfect than is to be found in 
either. And even in grandeur it would be hard to find 
many passages to besar com})arisoD with the second 
stasimon, or central ode, cither of the Antigone (cvfiai/uLovcv 
oloTL KOKtav) or tho first (Ediptts (ei pot fweny <f>€povTi), 
Nor does anything in Euripides equal in grace and sweet- 
ness the famous eulogy on (llolonus (tho poet’s birthplace) 
in the (Edipus Coloneus, 

So|>liorle« was oditeil (probably from tho Vonctian MSS.) liy 
Aldus Manuiius, with the bolp of Musurus, in ir>02. The Juntiiio 
editions, in which the text of Aldus was slightly Tiiodified with 
tho help of Florentine MSS., were published in 1522, 1547, 
ros])ectivcly. An edition of tho Scholia, very nearly corresponding 
to those on tho nnugin of the Mcdiceaii or chief Laurentiau MS. 
(La or L) had pievioiisly appeared at Home in 1518. Tho tirst 
great modification of tho text was due to Tuiiicbus, who had access 
to the Farisiau MSS.; but ho >\as not fortunate in his selection. 
Tho earliest editors had boon avvaro that the tiaditional arrange- 
ment of the metres was faulty, but littlo way had been made 
towards a readjustment. Now it so happens that tho Parisian 
MS. T, which U a copy of the recension of Tricliiiius, an early 14 th- 
century scholar, contains also tho metrical views of tho same editor ; 
and, having found (as he erroneously 8iij»|)oscd) a sound authority, 
Tariiebu.s blindly adopted it, and was followed in this by H. Ste- 
pliaiius (1568), Capperonier, and Vauvillcrs in France, and ('autcr 
in Hulland (who W'a.s the first to mark the eorrcspondeiico of strophe 
and antistrophe). This error was to a largo extent corrected by 
Bruiick (1786), who rightly preferred Par. A (2712), n 13th -century 
MS., belonging, us it liap]>cnod, to the saino family with Yen. 
467, which Aldus had mainly followed. Thus aftei nearly thrw 
centuries the text returned (though with many conjectural varia- 
tions, somo of >vhich ivero duo to Sealiger, Auratiis, au<l other eailicr 
scholars) into nearly the same channel as at lust. Misimvlule 
the stutly of (Ireek metres had greatly advanced, and, while much 
licence was given to ronj»'«'tiiie (in which Yalckeimer and Poison 
were especially l»ap)»v), doeumenlary evidence was also better 
weiglicd and sifted. The collation of the Laurentinn MS. by Peter 
Klmsloy in 1825 (with liis transcription of the Scholia) may bo 
said to mark the most im])ortant ejioch in the textual criticism 
of Sophocles. But tlic great work of (Jottfried Hermann, whosf 
editions (1823-1830), which are critical in every .sense of tho word, 
lire adorned with an ample Latin (‘omTiicntary, made perhaps the 
longest stej) in advance. Since Jlcrinann the editors of Sojmoclcs 
have lM»en very nnmerous. The. list, from Schneidewdn to Wecklein 
and Pa [U>agcorgiu8 amongst (^iitinontul scholoi^ and from Liu wood 
to Jebb (who is last, not least) amongst our own, is too long fur 
insertion here. (L. C.) 

SOPH HON of Syracuse, next to Epicharmus the 
greatest representative of Sicilian comedy, fiourished about 
430 B.O. Tie was the author of mimes, written in prose, 
containing both male and female characters- Mipoi dySpeToi 
and Mipoi ywaixciot — and depicting scenes from tho daily 
life of the Sicilian Greeks. From the extremely scanty 
fragments which remain of his writings we can only see 
that he used the local dialect, frequently sacrificing refine- 
ment to vigour ; he sometimes reminds us of Plautus in 
his employment of bold and expressive figures and turns 
of expression. But we can judge of the dramatic power 
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And yivacity of liis compoBitions from the*8tory that Plato 
first introduced them to Athens, and studied them in 
order to give animation to his own dialogues ; and some 
idea of the general character of his mimes may ho derived 
from the 2d and 15th idyls of Theocritus, which are 
said to have been imitated from the 'AiccWpiai and 
T(r^/Aid{;oi/crai of his Syracusan predecessor. 

The fragments of Sophron, most of which have l)een preaorvcd 
to illustrate some point of gi'arntnar or dialect, are collected iu 
Ahrens, JJe Orascaa Zintjim DiaUcfis^ vol. ii. pp. 464-476. 

SOPJlOK See Oedenburo. 

SOHA, a city of Italy, at the head of a circondario in 
the province of Cascrta (Terra di Lavoro), is built in a 
plain on the banks of the Clarigliano and on the highway 
from Rome via Tivoli and Avczzano to Naples. It is the 
seat of important manufactures, — wool-spinning, cloth- 
weaving, and paper-making, — this last industry dating 
From the time of Murat. The original cathedral, conse- 
crated by Pope Adrian IV. in 1 1 55, was destroyed by the 
earthquake of 1634. The population of the city was 8768 
in 1861 and 5411 (commune 13,208) in 1881. 

Sora, ail ancient Volscian town, uas thiice captured by the 
Kuiuans, in 345, .‘514, and 305 li.c., before they managed, in 303, by 
ineann of a colony 4000 strong, to continn its Annexation. In 209 
it was one of the colonics which refused further eon trihulions. Hy 
the lex Julia it becanu* a municipiuni, hut under Augustus it was 
colonized hy soldiers of the. 4th legion. Tin* castle of Sorelln, 
built on tile rocky lu‘iglit above the town, was in the Middle Aces 
a stronghold of some note ; on one oecasion it held out successfully 
a^miubt a whole year’s vigorous siege hy 'Williiim 11. of Sicily. 
Alfonso of Aragon made Sura a duchy lor the Caiiteliiii ; it was 
afterwards seized hy IMus 11., but, Ixdng restored to the ("antelmi 
by Sixtus IV., it ultimately passed to the Della Rovere of Uihino. 
Against Csesar Rorgia the e‘i( y was heroically defended hy Oiovaniii 
di Moiitefeltro. Captured hy the martjuis of Pescara for Charles 
V., it was hy him bestowed on Carlo Ccares, duke of Croy aud 
Areseot, hut, Cearea being afterwards bought out, the duchy wa.H 
restored to the duke of Urhino. By ( Iregory XIII. it was purcdiasod 
for 11,000 ducats and hestoweil on his son Buoncom]>agni, the 
ancestor of the line of Buonconipagni-Ijudoviai. In ancient times 
Sola w'Hs the hirlhphicc of the Dccii, Attilius Regulua, and Lucius 
Mummius ; and of its inodci’ii celebrities (cardinal Baronius is one. 
The now ruined abbey church of San Domenico, founded in 1104 
on the left hank of the Liri above tlie town, is believed to occupy 
the site of Cicero’s family villa and birthplace. It consisted of a 
nave and two aisles, all cmlirig in circular ap-sca, 

RORAL^, an industrial town and railway junction in 
the south of Brandenburg, Prussia, is situated 54 miles to 
the south-east of Frankfort-on -tlie-Odcr, and not far from 
the Silesian border. Said to be one of the oldest towns 
in Lower Lusatia, Sorau contains a number of ancient 
buildings, among which the most prominent are several 
of the churches (one dating from 1204), the town-house, 
built in i 260, and the old ])a1ace of 1207. The new ])a1ace 
was erected in 1711. The varied manufactures of the town 
comprise cloth, linen, wax candles, starch, bone-meal, drc. 
The population, 3764 in 1816, was 13,668 in 1885, up- 
wards of 12,000 of them being Lutlierans. 

Soruii is said to have existed iu 840 and lo have belonged to the 
ibboy of Fulda till tho 12th century. It iccoivc<l town-rights in 
260. With tho surrounding <listrict, known ns the barony of 
^orau, it became the scat of suc(‘eshive nohlo families ; and in i lOO 
it was united with tho barony of Tricbcl. The last count of 
Promnitz, whoso ancestor had puicliascd Isitli baronies from 
Frederick of Bolicmia in 1556, sold tlicm to tho elector of Saxony 
for an annuity of 12,000 thalers (£1800). In 1815 Saxony had to 
cede them to Prussia, after holding them for fifty ycais. 

fSORBONNE, the name formerly borne by tho old 
faculty of theology in Paris, and now applied to the seat 
of the academic of that city and of the three faculties of 
theology, science, and literature. (See Fj{an(;e, vol. ix. 
p. 513; J’Mtis, vol. xviii. p. 281; and Universities.) 
The Sorbonno owes its origin and its name to Robert do 
Sorbon, a poor priest of Champagne, who, arriving in i*ari8 
about the beginning of the reign of St Louis, attained 
high repute by his sanctity and eloquence, and was 
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appointed by the king to be his chaplain. Assisted by 
royal liberality, ho built upon Mont Rainte-Oenevi^vo a 
m^est establishment in which were accommodated seven 
priests charged with the duty of teaching theology gratuit- 
ously ; to this ho added a college of preparatory studies, all 
under the direction of a provisor, under whom was an annual 
prior who had the actual management. The new” institu- 
tion was authorized by letters patent of 1255, and canonic- 
ally sanctioned by Pope Alexander TV. in 1259. Destined 
originally for j)oor students, the Sorbonno soon became a 
meeting-place for all the students of the university of Paris, 
who resorted thither to hear tho lectures of the most 
learned theologians of the period, -Cnillaumo de Saint- 
Amour, Eudes de Douai, Tiaurent PAnglais, Pierro d’Ailly. 
At the close of the century it was organized into a full 
faculty of theology, and under this definitive form it con- 
ferred bachelor's, licentiate's, and doctor’s degrees, and the 
severity of its examinations gavt» an exceptional value lo its 
diplomas. The so-called “ these S()iT)oni(;ue, ” instituted 
towards the beginning of the I4tlj century, became tho 
typo of its order by the length and difficulty of its tests. 
IJltimately tho professors of the Sorbonne came to be 
resorted to, not only for lectures and examinations, but also 
for dogmatic decisions and judgments in canon law^ ; tho 
clergy of France and of the whole (^atliolic w(»rld had 
recourse to them in difficult cases, aud tho ('’uria Llomana 
itself more than once laid its doubts before them, giving 
them the title of “Concilium in Callia subsistens. " Tho 
Sorbonne look a leading jiart in the religious discussions 
which agitated France during the 16th and J8tli centuries, 
and its influence thus inevitably extended to political 
questions. During the insanity of diaries VL it helped 
to bring about tho alxsolutiou of Jean Saiis-Pcur for the 
assassination of the duke of Orleans. Shortly afterwards 
it demanded and supported the condemnation of Joan of 
Arc; during the Reformation it was the animating spirit 
of all tho persecutions directed against Protestants and 
unbelievers : without having advised the massacre of St 
Bartholomew, it did not hesitate to justify it, and it in- 
flamed tho League by its vigorous anathemas agaiii'^t Henry 
III. and the king of Navarre, hesitating to re<'ognize the 
latter even after his abjuration. From this point dates 
the beginning of its decadence, and, when Richelieu in 1629 
ordered the rei^onstruction of its cliurch and buildings, the 
following prophetic couplet was circulated - 

Instaiiratn rueljamjam Sorboria. Cafinta 

Dum fiiit, iiicuiK'iissa stclit ; rr'iiovuta 

The declaration of the clergy in 1682, which it subscribed, 
proved fatal toils autliority with tlie Curia Roiiiana; it 
revived for a short time under Louis XV^ during the 
struggle against Jansenism, but Ibis was its last exploit; 
it was suppressed like tlie old universities in 1 790. To 
the Rorbonne belongs the glory of having introduced 
printing into Franco in 1 469 : within its iirecincts it 
assigned quarters for Illric (fcriiig and two companions 
in which to set iqi their presses. 

Wlien the university of France was organized in J 808 
tho Sorbonno became the seat of tlie (intdrmn of Paris ; 
and between 1816 and 1821 the faculties ol tlnology, 
science, and literature were installed tliere witli their 
libraries. All the great iini\cr.sify functions are lield 
within its great amiJiitiieatre. Since 1861 there has 
annually been held in tlic Soiboiine rl Faster an otlicial 
congress iu which are represented tlie learned .soci(‘tics 
of the de])artments ; there aie five .sections- tlufec of 
archeology, history, the moral and jiolitical sci^•nee^, tho 
physical sciences, geography, — wdiieh hold separate sittings. 
The tine arts form n sixth section, with a special organ- 
ization. it 

A reconstruction of the buildings of the Sorboime, pro- 
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jected by Napoloon III., was boguA in 1884, under tbe 
architectural direction of N^not. The old church con> 
taining the tomb of Richelieu is to be retained on account 
of its artistic merit. 

SORfUTUM. Sec Millet. 

SORIA, a province of Spain, in Old Castile, liounded 
on the N. by Logrono, E. by Saragoasa, S. by Guadalajara, 
and \V. by Segovia and Burgos ; the area is 3S.3G square 
miles. Tt is a bleak and lofty rt^gion, being bounded on 
three sides by mountains. A range of low sierras on the 
north, and the great Sierra do !Moncayo on the east, 
sepal ate the valley of the Duero (Houro) from that of 
tlie KhvOf while on the south it is divided from that of the 
Tagus by a continuation of the Sierra Guadarrama. The 
whole of the province belongs to the region watered by the 
Duero and its affluents. Tiiis river rises in the northern 
mountains, and traverses the province in a circuitous 
course, first to tlic south and then to the west. The other 
rivers arc mostly affluents of the Duero, such as the 
Tuerto, San Pedro, tfec. ; but a few of the tributaries of 
the Ebro have their sources within the limits of the 
province. The soil is not remarkable for fertility ; on the 
contrary, a largo })roportion of the area is occupied with 
barren mountains, which are covered with snow for a great 
part of the year. There are, however, in some places 
extensive forests of pine, oak, ami beech ; while in others 
there are large tracts of pasture land, on which numbers 
of cattle, bheej>, and swine are reared. Grain and veget- 
t ables arc raised, but neither of very good quality nor in 
Buffleient quantities to supply the wants of the population. 
The olimute is cold and dry, and the scenery grand, but 
not \ery pleasing in its character. Most of the people are 
emplo} od in farming and rearing cattle ; but the cutting 
and sawing of timber and the preparation of charcoal also 
occupy a considerable number. There is a groat want 
of roads in this part of the country ; and commerce is 
consequently very limited. Fine wool was formerly an 
important [)rodurtion of the province ; but of late years it 
has consi<lerably fallen off. The only important article 
of trade at present is timber, which is sent to Modi id and 
Aragon. Soria is divided into five partidos judicialos and 
345 ayuntamionios. The population was returned in 1877 
as 153,0.54. There is a bishop (suffragan of Burgos), resi- 
dent at Osraa. The only town of more than 5000 inhab- 
itants is Soria. 

SORIA, the capital of the above province, on a hill on 
the right bank of the Duero, 113 miles north-east of 
Madrid, is an ancient town, still surrounded by walls 
w’hich were built in the 13th century. It contains several 
squares, in one of which stand the court-house and prisons 
and in another the spacious palace of the dukc^ of Go- 
mara. Tlio cliurclies of Santo Domingo and San Nicolas, 
the cloisters of the convent of San *luan, and several other 
ecclesiastical buildings are fine sjH‘cimens of Romanesque 
work of the J2th and 13th centuries. The ])opulation 
is chiefiy agricultural ; but there arc also fiour-milis, 
tanneries, potteries, <fec. ; and some trade in timber, wool, 
and fruit is carried on. Three and a half miles distant is 
the site of the ancient Numantia. But few traces of the 
old city, however, remain. A railw^ay has long been pro- 
jected betw^een Soria and Calatayud, upon the Madrid and 
Saragossa lino. The population in 1877 was 6288. 

SORREL. See HoimcuLTORB, vol. xii. p. 288. 

SORRENTO, a city of Italy, in the province of Naples, 
on the north side of the peninsula that separates the Bay 
of Naples from the Bay of Salerno*, about 1 J miles to the 
east of Capo di Sorrento, crowned by the ruins of a temple 
of Neptune. Sorrento contains only a few unimportant 
remains of the magnificent buildings which made it in the 
time of Augustus a finer city than Naples ; and its present 


prosperity depends mainly on the reputation it (M^oys a 
a summer watering-place, with a delightful and healthy 
climate, and situated amid picturesque coast scenery. The 
chief local industry is the inlaying of wood. In ancient 
times the Surreniine wines had a great repute. The 
}K)pulation was 4254 in 1861 and 6089 ir 1881. 

Surnnitum was of very ancient ori^iri, but it docs not appear 
frotjuently in histoiy. A famous temple of Minerva stood on tlio 
rromontorium Surrcntiiium (now Punta della C:a7n|)aimlla). In 
1558 the corsair Pialy attacked tbo town and carried ofl 2000 
prisoners. Statins celebrated the delights of the Surrentine villa 
owned by his friend Pollius Felix; it ^^a8 at Sorrento that 
Hernardo Tasso wrote his AHutdigi ; and Torquato Tasso was born 
ill the town in 1544. 

SOSIGENE8, the astronomer who was employed by 
Julius Cttjsar to reform the Roman calendar, 46 b.c. (see 
Galendae). Of his life nothing further is known, with 
the exception of two references to him by Pliny, which 
show that he left some astronomical treatises. The chief 
one is as follows : — 

“Tres nutcin fiiere scctic, Cbalda.*a, TFgyptia, Gneca. His 
aildidit quartani apud nos (Vsar dictator aiinos ad sol is cursum 
I’edigcTiH bingulos, Sosigenc peiito Hcumtise ejus adliibito ; et ea ipsa 
ratio {K)stc‘a comperto orrofc coriecta cst, ita nt XII. annis con- 
tinuis non iiitcrcalarctur, quia ofcjicrat sidcra annus niorori qui 
prills anteeedebut. Kt Sosigenes ipse trim's comnicntationibus, 
quamquam diligeutior ceteris, non cessavit tamen adduhitare ipso 
Keniot corrigendo.” — //. A'l, xviii. 25. 

From another passage (//. AT., ii. 8) we infer that 
Sosigenes maintained that Mercury moved in an epicycle 
about the sun ; this doctrine is referred to by his contem- 
})orary Cicero, and it was also that of the Egyptians (see 
Ptolemy). fSosigenes is commonly called an Egyqitian 
and a Peripatetic, but this has arisen from his having been 
confounded with a Peripatetic philosopher of the same 
name who lived in the 2d century of the Christinn era, and 
who will bo briefly noticed below. It is most probable, 
however, that he was a Greek of Alexandria, for the follow- 
ing reasons. (1) Ciesar had just returned victorious from 
his Alexandrian expedition, which occupied parts of the 
years 48 and 47 b.c., when, with the assistance of Hosi 
genes, he settled the chronological question. (2) We learn 
from Plutarch {Csra.^ 59) that “Caisar laid the ]>roblom 
(viz., the correction of the calendar) before the ablest 
philosophers and mathematicians,’* and at tliat time the 
school of Alexandria was world-famous. (3) We know 
that Caesar was himself a diligent student of a.stronomy. 
Lucan, in a jjassage which refers to his correction of the 
calendar, rc 2 )resents him as saying that even in the midst 
of his campaigns he had always found time for astrono- 
mical pursuits : — 

** media inter prwlia seinpi 

Stellanim civlique plugis Ruju’riwiue vacavi ; 

Nec incus Eudoxi vincetur Fastifms annus.*’-- x. 185-7. 

(4) MR^*X)biu8 says that Caesar wrote a work on the motion 
of tho stars, and exjiressly states, moreover, that he derived 
from tho Egyptian schools his information on this sub- 
ject, and also what ho required for the correction of the 
calendar.^ (5) Caesar’s arrangement was substantially the 
same as the reform of the Egyptian calendar in the year 238 
B.O. under Ptolemy III. Eucrgetos, a fact which remained 
unknown until the discovery of tbe Decree of Canopus by 
Le^isius at Sanor Tanis in Egypt in the year 1866. 

Mler (Phil, d, Gr,^ vol. iii. |>art 1, 2<l ed., p. 705-6, note of p. 
703, and p. 694, note 3), and alter him, but in a more complete 
manner, Th. H. Martin {Annaha de la Faculte dus Lettres de 
Bordeaux, 2® fasc., 1879), havefiboun, in opposition to the prevail- 
ing opinion, which had been formerly held by Zeller himself, that 

* “ Nec imrum si ho*c digeries mornum TOpreliensioniH eva&it, cui 
arcessita est ab ^gypto postreniffi eorrectionis auctoritas. Nam Julius 
Ciasar, ut siderum motus, de quibu^ non indoetos libros reliquit, ab 
JSgyptiis discipUnis hausit, ita hoc quoquo ex eadem institutione 
mutuatus eat, ut ad solis cursum finiendi anni iexnpus exteuderet.”— 
Sat,, L 16. 
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iho subject of this artide has nothing in common but the name 
with Sosigenes the Peripatetic philosopher, author of a work on 
restituent spheres {ittffiytvris vcpi r&v iiPtKirrovar&p 
which is referred to by IWlns (Hypotyp,, p. Ill, cd. llalma) and 
followed Simplicius in his uomniaitary on the treatise of 
Aristotle, t>e CmJo, author also of some other works, and master of 
Alexander of Aphrodisias, who lived at the end of the 2d ami 
beginning of the 8d century after Christ, and who was the most 
celebrated of the commentators on Aristotle. 

SOTO. Seo De Soto. 

SOUBISE, Benjamin pe Rohan, Due db (r, 1589- 
1641), was rile second son of Rend II., Yicomte de 
Rohan, and Catherine do Parthenay, and the younger 
brother of the soldier-writer Ilenri de Rohan (y.y.). 
The soigneury of Soubiso came to the Kohans through 
Catherine, and Benjamin took the title as her second son. 
The exact date of his birth does not seem to be known, 
but it is believed to be 1 589. He served his apprentice- 
ship as a soldier under Prince Maurice of Orange in the 
Low Countries. But he hardly becomes an historical 
character before 1621, when the religious wars once more 
broke out in France. He and his brother Rohan were the 
soul of the Huguenot party,— the elder brother chiefly 
taking command on land and in the south, Soubise in the 
west and along the sea-coast. His exploits in the conflict 
have been sympathetically related by his brother, who, if 
he was not quite an im])artial witness, was one of the best 
military critics of the time. Soubise^s chief performance 
was a singularly bold and well-conducted attack (in 1625) 
on the royalist fleet in the river Blavct (which included 
the cutting of a boom in the face of superior numbers 
after a style suggestive of the best days of the English 
navy) and the occupation of Oleron. Soubise commanded 
at Rochelle during the famous siege, and if wo may believe 
his brother the failure of the doicnce and of the F.nglish 
attack on Rh6 was mainly duo to the alternate obstinacy 
of the townsfolk anti the English commanders in refus- 
ing to listen to Soubisc’s advice. When surrender became 
inevitable he fled to England, w’hich he had previously 
visited in quest of succour. He died in 1611, and his 
title afterwards served as the (*hief second designation 
(not for heirs-api>arent, but for the chief collateral branch 
for the time being) of the house of Rohan-Ohabot, into 
which the older Rohan honours were carried by his niece 
Marguerite four years after his death. 

SOUBISE, Charles de Rohan, Phinub de (1715- 
1787), peer and marshal of France, grandson of the Prin- 
cesso de Soubiso, who is known to history as one of the 
mistresses of Louis XTV., was born in Paris on July 15, 
1715. He accompanied Louis XV. in the campaign of 
1744-48, and attained high military rank, which ho owed 
more to his courtiersUip than to his generalship. Soon 
after the beginning of tlio Seven Years’ War, through the 
influence of Madame do Ponjpadour, he was put in com- 
mand of a corps of 24,000 men, and on 4th November 
1757 he sustained the crashing defeat of Rossbach (sec 
vol. ix. pp. 588-591, where also some subsequent and 
more favourable episodes of his military career are briefly 
indicated). After 1763 ho lived the life of an ordinary 
courtier in Paris, dying on July 4, 1787. 

SOUDAN, or S^dan (Bil4d cs-SUddn, “Country of the 
Blacks ’’), a term applied by medimval Arab geographers to 
the region of Africa south of the Sahara mainly inhabited 
by peoples of Negro blood, hence corresponding to the ex- 
pressions Nigritia, Negroland, at one time current among^^t 
European writers. It lies mainly between 5“ and 18** N. 
lat., consequently entirely within the tropics, and in its 
widest sense stretches right across the continent from 
Cape Verd on the Atlantic to Massowah on the Red Sea. j 
But the term is more usually restricted to the region 
bounded N. by the Sahara, S. by Upper Guinea and the | 
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lands draining to the Congo basin, W. and E. by Sene- 
gambia and the Abyssinian highlands respectively (see 
vol. i. plate II.). Within these limits it has an extreme 
length of about 3000 miles between the Senegal river and 
Abyssinia, extending southwards at some points 660 miles, 
with a total area ol perhaps 2,000,000 .iquare miles, and 
: a population approximately estimated at from 80 to 90 
millions. From the arid and sandy northern wastes to 
the well-watered and arable KoudanchO lands the transi- 
tion is effected by an intermediate zone of level grassy 
steppes, })artly overgrown with mimosas and acacias, with 
a mean breadth of about CO miles, between 17“ and 18* 
N. lat., but towards the centre reaching as far south as 
15* N. Excluding this somewhat nnifoim transitional 
zone, the Soudan, properly so called, may be described os 
a moderately elevated region, di\ersified with 'xtensive 
I open or rolling plains, level plateaus, and even true liigh- 
I lands, especially in the south-west. It constitutes three 
distinct hydrographic systems, corresiionding to the three 
main physical divisions of Western Soudan, draining 
through the Niger southwards to the Atlantic ; CVntral 
Soudan, draining to the great central depression and land- 
locked basin of Lake Tchad; and Eastern (Egyptian) 
Soudan, draining through the Nile northwards to the 
Mediterranean. Botw^een these systems the chief water 
partings are — (1 ) the Marrah Mountains of Dar-Fur, wdience 
flow the Bahr cs-SaldmAt west to the Shari, and numerous 
intermittent wadies east to the Nile ; (2) the Monbuttu 
uplands (Mount Baginze), separating the western liead- 
streams of the White Nile from the Welle (Bahr Kuta), 
which, according to the latest information, flows, not to 
the Shari as Schweinfurth supposed, but to the Congo 
through the Mbangi ; (3) the so-called “ Kong ” Moun- 
tains, dividing the Niger basin from the Volta and other 
streams flowing in independent channels south to the 
I Gulf of Guinea. The Adamawa highlands, culminating 
in Mount Alantika (9000 to 10,000 feet), do not form a 
divide, os was supposed, between the Binue (the main 
eastern tributary of the Niger) and tlio Logon and other 
streams flowing cast to the Shnri (tlie great southern aiflu- 
ent of Lake Tchad). Flegel, vvho lias recently explored the 
upper course of the Binue, lound that it sweejis right round 
the east foot of Mount Alantika, and is even navigable 
round this bend and some way southwards. On the other 
hand, the central hydrographic system of Lake ’JVhad has 
been greatly reduced in size since Lujiton, (JrenftJJ, and 
other recent explorers have made it evident tint tlie Buhr- 
Kuta (Welle) flows not to the Shari but to the Congo 
basin. The Shari basin, which is now kriowm not to reach 
farther south than about G* N. hit., may even be almost 
considered, physically as well as politics 11}’, as subsidiary 
to the Niger hydrographic system, for there arc indications 
tliat the Logon once flowed into the Binue by the Mayo- 
Kobbi. The Mayo-Kebbi is a long ilat trough or valle} 
in 9® 30' N. lat., with a level swamp at the bottom receiving 
as a backwater the overflow of tlu* Jjogon, and also draining 
through the Binue to tlie Niger. By canalizing the Mayo- 
Kebbi the Binue and Shari l»asins might bt pennaiiently 
connected, in w^hich case the Niger system would afford 
a navigable waterway from the (lulf of Guinea to the 
southernmost limits of Baghirmi. 

From the Kong higlilands, some of whoso peaks appt*ar 
to attain elevations of GOOO to 7000 feet, Western Soudmi 
falls gradually towaids the north and north-east clowm to 
the Great Desert, where the city ot Timbuktu still main- 
tains an altitude of 770 feet above sea level (Lenz). South 
east of the Niger the land rises in terraces of 1000 and 
even 3000 feet, alsivo wdiich isolated crests range from 
5000 to 9000 feet. This little known w’cstern highland 
region, comprised between the Binue and the lower Niger. 
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and extending from Adamawa to the Cameroons on the 
Bight of Biafra, corresponds with the eastern highland 
region of Abyssinia, lying between the Blue Nile and the 
Tagazze and dominating the Red Sea. North of Adamawa 
the land falls mpidly down to the vast depression of 
Central Soudan, whose lowest part is flooded with the 
waters of Lake Tchad (Chad or Tsad), the largest area 
of inland drainage, next to the ArabCaspian basin, in 
the eastern hemisphere. This freshwater lacustrine de- 
pression, usually 10,000 square miles in extent, expands 
to 40,000 and even 50,000 square miles when swollen by 
the flood- waters of its great feeders, — the Logon-Shari 
from the south and the Komadugu from the west. From 
the Tchad depression, which is still 1150 feet above the 
sea, the ground rises again eastwards in the direction of 
Wadai and Dar-Fur, to heights of 3000 feet and upwards, 
culminating in the volcanic Jebel Marrah (6000 feet), 
which forms the natural eastern limit of Central Soudan, 
and the great divide between the Tchad and Nile basins. 
But politically the lino between Central and Eastern 
Soudan is usually drawn more to the west along the con- 
ventional frontiers of Wadai and Dar-Fur, the latter pro- 
vince, although neviT completely reduced, being claimed 
as part of Egyptian Soudan. This region constitutes two 
distinct physical divisions,— the first com jirising the pro- 
vinces of Dar-Fur and Kordofan, bouude<i E. by the White 
Nile and S. by the Bahr el Arab, a tableland in w^bich the 
steppe formation predominates, while the second is skirted 
east by the Bahr el- Jebel and stretches from the Bahr 
el- Arab southwards to the Monbuttu uplands, a vast plain 
watered by the numerous south-western headstreams of the 
White Nile. This jdain rises gradually towards the south 
and south-west to the highlands, which appear to culmin- 
ate in Mount Baginze, and which form the water-parting 
between the Nile and Congo basins. Included in Eastern 
Houdan is also the oxlensivo plain of Senaar, stretching 
from the Nile eastwards to the Abyssinian uplands, and 
rising southwards to the Fazokl and Berta highlands. 

Tlie prevailing geological formations are tlio crystalliiio rocks, 
such as granites, cliorites, slates, gneiss, nmlorlyiug the old and new 
allnvia of the plains, ami foumi associated witli sandstonos in the 
highlands In the Kong Mountains the granites underlie the 
sandstones, but in the U'agulc ^roup (South Kordofan) they juiss 
over t»» porphyries iukI syenites, interspeised with extensive dioiites 
and auriferous quartz veins. Volcanie ro<‘ks (basalts, lavas, tufas) 
appi^ar to bo restricted to the isolated Defafaung and Alantika 
Mountains (Adamawa), although solfataras occur in the Tagale 
district, where sulphur abounds. Miuoral waters are also found kx 
Par-Fur and Adamawa. The most widely diifnsed minerals are 
iron and eopjier, the oxides of iron occurring almost everywhere 
from the White Nile to tlie Niger, while jmre copjior is met espe- 
cially in Dar-Fur and Fertit. Gold is chiefly restricted to the 
Tagale and Kong Mountains, Bambariu, and Adamawa ; and lead, 
antimony, and tin are cunliiicd to a few isolated districts. 
Characteristic is the apparently total absence of limestones, coal, 
salt, and natron, tht> sup})lies of salt being imported mainly fiom 
tho Sahara. Ke}>ort. however, speaks of a large lake in the Jebel 
Marrah, from which suit is obtained. 

The climate of Soudan is distinctly tropical, with two well-dcfinod 
seasons, hot and rainy from A]iril or May to October, warm and 
dry for tho rest of the year. Tlio former is accompanied by^ 
tremendous thuuderstonns and eontiniious downpours flushing all 
the khors, wadies, and other w'utcr<*ourses, flooding large tmets 
along the lower courses of theSliari, Logon, Komadugu, and Niger, 
and Intel riqiting the communications for weeks together in 
liaghinnl and Ih»rnu. * Before the rains set in the glass smdoin falls 
below 98" or 100*^ F., rising at noon to 104", while the moan annual 
tem]ierature at Kuka (Bornu) is about 82" F. But in the dry fteason 
it is oft«*n lowered to 6S"or60", and under the influence of tho cool 
north-east wdnds water often freezes on the uplands, snow fulls in 
Dar-Fur, and tires are kept up in the houses in tlie central districts 
of Kano. The chief ailments are ague and other marsh fevers in tlio 
low-lying tracts subject to inuiidatioiis, tho Guinea- w’orm, cutaneous 
diseases, and leprosy. Tho fevers arc dangerous alike to £aro][)eans 
and natives. 

An exuberant forest vegetation is favoured by the rich alluvial soil 
and tropical heat wherever moisture abounds. Of large growths the 
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most characteristic and widespread are-— the baobab {Adanaonia\ 
reaching north to the 13th parallel and attaining a girth of 80 
feet ; the siqierb deleb palm, covering extensive tracts especially in 
the east, where it grows to a lioight of over 120 feet ; the shea or 
butter tree {Baaaia butyracea), in the Niger liasin and Kong uplands ; 
the cotton-tree, dum |)alm, tamarind, several varieties of euphorbias, 
aeaeius, and mimosas, the heglyg {Balanites asgyptiamY and jerjak 
of Wadai, which yields a kind of vegetable honey. Owriug to the 
absence of salt the date-palm is very rare. The chief cultivated 
]>lants am cotton, maize, several kinds of durrah {Scrghuunvulgare^ 
N. cerfiuum, &c.), hemp, tobacco, gourds, water-melons, indigo (of 
excellent quality and growing everywhere, wild and cultivated), 
and lastly the guru or kola nut {Sterculia euniminsUa and S, macro* 
c(nya)f which in Soudan takes the place of the coflee berry. Cotton 
of the finest quality has been raised on the rich alluvial plain of 
Taka and Senaar. 

The beasts of prey, nowliere very numerous, are chiefly repi*e- 
sented by the lion, panther, liyseua, and jackal. Elephants iu 
herds of 400 or 500 frequent the sw'ampy districts about Lake Tchad, 
but are not found fartlior north than the 12th or 13th parallel. 
The ordinary African rhinoceros is common, and tho rare oue- 
horned B{jccic8 appears to have been mot with iu Wadai. The wild 
ass, zebra, girafle, and antelopes in considerable variety abound on 
tlie eastern stejipo lands, and endless species of monkeys in the 
forest districts. Crocodiles, some of great si/e, from 16 to 18 feet 
long, infest all Uio largo rivers, the sangwai,— a web-footed variety, 
occurring in the Niger, Tho hippopotamus also abounds in those 
waters, which teem with fish, mostly of unknowm species. These 
attmet numerous flocks of w'aterfowl, — pelicans, spoonbills, cmnes, 
ducks, and many unknown s^iecies. in the Tchad, Fittri, and 
other districts the iibh are captured, dried, and ex^iorted in large 
quantities to Fezzan and tho countries beyond the Niger. Flies and 
mosquitoes swarm iu the mat shy, and locusts iu tho dry districts ; 
and in tho woodlands insect life is ie])resentcd by myriads ot ter- 
mites and some very large species of bees, w tusps, and ants, besides 
beetles and butterflies in considerable variety. 

The term Bilad es-SAddu is fully justified by the ethnical con- 
ditions of this region, which may be regarded as the true home of 
the N egro variety of mankind. J lere this still every wliero forms tho 
substratum of tnc populal ion, constituting the distinct aboriginal 
element, in many ))1 rccs exclusively, in others intermingled with 
foreign intruders from the north and east. As far as can now he 
determined, these intruders belong to tw'o separate branches of tho 
Caucasic stock — tho Hurnitic and the Semitic. The llamitic is 
represented by three divisions— Fulahs,^ llbus, and BimIxts — all 
of whom arrived iu remote prehistoric times ; the Semitic by one 
division — the Arabs, who arrived at various periods since tlio sjiread 
of Islam in North Africa. The bulk of the Arab tribes appear to 
bavo muictrated from the Nile ha.sin through Kordofan to Dar-Fur 
and Wadai, or from the Mediteiraneati seaboard thixuigh Fezzan 
and across the Sahara to the Tchad basin, and hence arc still mostly 
restricted to the central and eastern iHstriets. Owing to their later 
aiqxaranco and stronger racial sentiment they have kept more 
aloof from the surrounding pojnilations than the Hamites, wdio 
have everywhere iiitcrminglcd with the aboiiginal Negro clement. 
The result is that the present inhabitants of Soudan are of a very 
mixed character, — more or less pure Negro peoples predoniiniitiiig 
ill the Niger basin, in Adamawa, Bughinni, Wadai, ]»arts of Dar- 
Fur aud Kordofan, and in the Nile basin south of 10" noith 
latitude; half-caste Ncgiocs and Fulahs especially in Western 
Soudan ; half-caste Negiocs aud Berbers iu the northern districts 
of Western and Central Soudan ; half-caste Negroes and 'J'ibus 
(Dasas) mainly in Kaiiern and Bornu; true Fulahs scattered in 
isolated groii|»s between the Niger and Tchad basins ; true Berbers 
('IHiaregs) in the Timbuktu and Moassina districts ; true Arabs 
chiefly in Baghirmi, Wadai, Dar-Fur, aiul Kordotau. 

Ill the subjoined table of the chief {Scuidunese races the Negro 
divisions have little more than a linguistic value. 

and Begroid Peoples, 

Mandingors : Mandinka, Mallnka, and in the eaat Vangaiawa, the dominant 
race In^rwcen the Juliba (Upper Niger) and Kung Mountaliia, wlieie their simple 
and hannoniouB speoeli is evcr> where cm lent as the chief niediam of intercourse ; 
tine Negio tyiie, tall, vety daik complexion fiom coffee-brown to black, long 
fris/ly and woolly ; agrieultuiists and tiudeis; mostly Uuhammediuis ont- 
wardly; population six to eight niillloiis. Chief subdivision tlio liainbarras, 
wliONu capital IS S<*go on th« Juhba . iMipulallon 2,OUOtO<M). 

1 Uosl cUiMologiatM, adopting Fi. MUlh'r's gebern) classifleation, gmup the 
Fulahs witli tlio Nubians in a scpaiatv division (“Nuba-Fulah family"), and 
class Uio Tibiis as Nogioes. But more recimt research has shown— (1) that tlie 
Fulahs and Nubians differ fundamentally in siicoch and physique, tho former 
being of Cancasie and the lattei of Negio type (Krauho, Kttppcl), and (2) that tho 
true 1'ibus, tho I'edas of Tibestl as distinguished from the Dasns or southem group, 
are not Negroes but Hamites, akin to the Tuaregs of the Western Sahaia, 
althongli the two languages ate totally di-tinct (Nachtlgal). Tho Tlbii language 
has been di'Scrlbed as a Negio form of speech ; but this Is also a mistake. It 
forms an IndcxMoident linguistic gnmis the oldest and purest biuncii of which Is 
that of tlie Northern Tedas. Ftom Tlbcsti it appeals to have spiead southwuids 
to Kanem and Bornu, whore the Dasa, Kunun, and other dialects have boon 
exposed to Negro Influenous. Had Tibu been oilginally a Negro language, its 
nioft piimitivo form would be found, not in Tibestl, but In Soudan, and its pro- 
gress would have been thence noithnurds, not from tlie Sahara southwards. 
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Sm«/‘hU w Songhat: An historical race wnosa einniro etretehad in the 16th 
csentavj from the northern bend of the N)^*r to the Atlantic and Morocco; 
speech of a monosyllabic typo^ still current in the Timbuktu district and oases 
m Western Saiiara ; population 2,000,000. 

Jbmte, JiotiOt Ow'ma i I'liree little known Negit) peoples west of tlie Niger, 
within tlie great bend ; affinities uncertain ; form semi-indeiMmdent petty states, 
apparently tributary to Moaasina and Gando. 

Jfupe or Hfufe: Large Negro nation along both sides of the Niger from Kabba 
to the Binuc contluciice, subject to Gando. 

roruba: Powerful Negro )K*opIe between lower Niger and Dahomey; capital 
Ilosin ; Mohammedans, pagans, and Christians (Protestant). 

^tta: The chief Negra people in Adamawa, now aubject to the Fulahs; 
pagans and Mohammedans. 

ilautta : Largest, most widespread, and intelligent of all the Sudanese Negro 
pcopics, mainly between the Niger and liornu; speech vi^ry musical, the chief 
commercial medium in Western and Cfiitral Sondan, and cuiront in parts of 
Tiluolitana; shows distinct tiacos of Hamitic influences (Krause); mostly 
Moiiatumedans. 

Uotgu or i/aso : Wid<*spread Negro family between Lake Tcliad and Adamawa 
and stretching east to the Shan; chief subdivisions— Mandara, Margl, Logon, 
Gamergu, Margomi, Kcribina; mostly )>nguiiM and uncultured. 

Vedina (ffuduma) and Kurt: Prcdatoiy Negm trib«‘8 in the islands of Lake 
Tchad; apjwarto be related to the Kolokos or Mekari of Logon and liornu ; nominal 
Mohammedans; population 30,000. 

Itaghirmi: The dominant }Miople in Biighiml; cnltured Mohammedans; very 
Industrious and skilled weavers and dyers; population over a million. 

Mahai The chief Ncgio nation in Wadai, mainly in the Wara and Abeshr 
districts, about Die houdstreams of the liatha. 

Fur or For : The dominant lace in Dar^tur, which takes its name from them ; 
akin to the Nubas; chief subdivision Kiinjara. 

Nuhas : Large Negro nation ; Jclicl Nuhii, and other parts of Kordofan, the orig- 
inal stock of till) Nile Nubians; chief subdivisions Kaigo, Kulfan, Knlaji, Tumsli. 

Nilotic Negroes : Shlllulvs, Dinkss, Mongos, Baris, A-Madi fMIttu), and many 
others about the iiaiir cl-.Iebcl and soutli-wcHtem tributaries or the White Nile. 
Funji A very mixed Negroid race, Setioar. 

Bamiiett-^Pure atid Mixed, 

Tuareg* : A main branch ot the llerlwr race, dominant throughout the Western 
Sahara and southern steppes ; powerful, csiK'cially in the Timbuktu district and 
on the north frotitici of liornu. 

ISorinka or Auuanek: Called also 5U‘rekull or Scrrakolet, f.c., “ white people 
holf-custo Tuareg and Negro nut ion seattcied in small eoininunities from tiic 
Niger to tlie Atlantic, and miniemus especially in Senegambla and Moassina; 
cultured Mohammedans, and active tradeis 
Fulah* ; The most powerful, Intelligent, and widespread of all the Soudanese 
peoples; from their oiiginal homo in S<*nega:nbia (l<uta*loro, Puta-Jallo) have 
upload since Die IHtli century throughout Western slid Central Soudan, and as far 
east as Dai -Fur, every W'liere piopiignting Islam, ovei throwing the native Tlausaa 
and other states, and founding new kingdoms in tho Niger basin, in Adamowa, 
and Central Soudan ; ate calieil Feliani liy tho Hiiiisaas, Fuldti by the Aiabs, 
Felldta by the Kanuil, tho teini meaning ** fair** or light coloured *’; pitte t}pe, 
distinctly Oaucasic, I egularfeatuies, long black hair, brown orindd) complexion, 
fdiin well-proportioned flguies; but the language, which presents sevtM al reinai k* 
able feattties, shows only faint traces of Beiber iiiflueneo, and appeal's on the 
whole to be essentially a Negro form of s|K*ech, adopted probably duiing residence 
fiom the remotest timcHin Negudand; population seven to eight millions. 

Oasa*: The southeni branch of the libus, chiefly in Kaneni and northern 
Boiiiit; type and speech sliow distinct Negro influences. 

Kanembu : Tlie peojile of Kaneni, with settlements in eastern Bomu ; also 
originally Tibus, hut betraying still moie decided Negro influence. 

Kanurt : The ruling race in Moniu ; speech a development of tho Dasa and 
Kaiieiii; typo half-caste Tibu and Ncgio. 

Zogfiiitoa, Jiaele, Ennedi. Mixed Tibu and Negro tribes; nortliern Dar-Fur, origin- 
ally from lioiku and Wanganyo, EosUtu Sahara ; speech akin to Daso. 

iiemites. 

Auldd JSoJeimdtt Arab*: In Ksnom, 

Auldd Ra*hid, Mahdmid: South-east of Borkn, and in Dar-Fur. 

SalAmdt^ Auldd Jlamed : lietwuen the lower Shan and Bahr el-Gliazdl. 

Hamr, Ilauirdn ; Kordofan. 

Kababuh : ‘*<TUiitherds,” widesprcoil along west side Nile, from Koidofan to 
Dongola 

liakkdra : Cowherds; '* south of the Kabubish to left bank of Bahr el-Arab 

Politically Wi^Mtcm and Contral Soudan arc divided into eight 
iiuie^KMident and senii-iiidojieiideiit states, which in their order 
from west to east are as under : — 

Jiamharray divided into t wo nearly equal f ections oy the Joliha, 
which traverses it from south-west to north-east, is ruled by tlie 
Negro BambuiTas of JVIandiiigo stock. It lia.s recently been brouglit 
under the influence of the French ]ienctrating eastwards from thcii 
possessions on the Senegal. Tho capital is Sego, on tlie right bank 
of the Joliba. 

Moassinay GandOy SokotOy Adamaway the four so-culled “Fulah 
States,” occupy the Niger basin between BamUarra and the 
Hinue confluence, tho whole of the Hinue basin, and the region 
lying betwex?n the Ni^er and Boriiu. Uwissimi (Massina) lies on 
both banks of the Niger from Hamban*a to Kabara, the ]K»it of 
Timbuktu, and is peojiled by Fulalis, Bumbarras, and Sonihais; 
capital llamda-Alalii, on tlio right bank of the Niger, below Jeiine, 
which is its chief trading place. Timbuktu, with surrounding 
district constitutes a separate territory governed by a kudia, or 
hereditary mayor, who lately sent an envoy to Paris for the imrpose 
of seeking Frencli protection against tlie rival Tuareg ana Fulah 
tribes. GandOy so called from its cajiital on an casferii tributary 
of the Niger, strctcln^s along the main stream southwards to the 
Binue conhuence, including tho Nufe territory and part of Yoriiba. 
The lower mrt is extreniely fertile, abounding in cotton, indigo, 
rice, and all varieties of African grains. It comes within tho 
limits of tho region over wliich' the British protectorate has recently 
been extended. Be.sides tlie capital, there are several large towns, 
such as Bidu (30,000 to 50,000 inhabitants) in tho north ; Kabba 
(40,000 to 50,000), head of the steam navigation on the Niger, and 
a chief station on the great trade route running from Lagos on the 


Guinea Coast nortliwarda to Gando and Rokoto ; ISgga (8000), on 
the lett bank of the Niger, centre of the British trade; Ijokoju, 
facing the Binue confluence, an FngUsh factory, headipiartei-s of au 
Anglican mission and scat of a Negro bishop. SvkolOy sometimes 
BpoKeii of as the “ empire of Sokoio, is the largp.st and most iiower- 
ful of all the Soudanese states, stretching from Gando to Bornu, 
and from the Binue northwaids to the Soliartt (sec Rokoto). In it 
are absorbed all tho former “ Jlaussa States,” and to it Adamawa is 
also tributary. The inhabitants arts cliiefly Fulahs and Hunssas. 
intermixed with many aboriginal Ni*gro peoples, especially in the 
south and south-east. Tho laud is g<Mi(*!ally fertile, yielding rich 
crops of cereals, cotton, tobacco, iiidigu, sugar, vains, black iH‘y»p«*r, 
(^nger, melons. Tho capital and ivsidcii. e <»f the sultan is Rokoto, 
in tho extreme north-west. Other luigc tow ns are -Katsoiia, before 
the Fulah invasion a place of 100,000 iiihabitaiDs, now redm-ed 
to 7000; Kano, in Barth's time tin* “Tamdou of Soudan,” and still 
with 50,000 souls (Matteucci) ; Wimui (15,000); Gumbe, in the 
iirovinco of Calam (20,000) ; Yakobu, oi Gam ii-Bn\n bi (150.n00) ; 
Kelli Abd cs-Retiga (30,000), in Zcgzcg, a great ccntic t»l tlie ivory 
trade, and converging point of Un* two great caravan mutes from 
tho north (Kano) and the west (Egga). Adamaway so named Irom 
its Fulah conr|ueror Adaina, and formerly known iim Fuinbina, or 
“Southland,” is ruled by a Fulah vassal of Rokoto, who keeps in 
subjection the Battas aiiil innumerable other Negro peoples; it lies 
betwciui Rokoto, Bornu, and Bagliirmi, merging soul bw aids in the 
unexplored equatorial region back of the Catneroons. The cayiital is 
Yola, at the northern foot of Afouut Alantika. Adamawa upiiears 
to be one of the finest and healthiest regions in Africa, Hyileiiuidly 
! diversified wdth lofty highlands, fertile valleys, and grassy jilains, 

I overgrown in some places with forests of baniinas, baobabs, and 
plantoins, in others yielding abundant hurvesis of cereals, cotton, 
and indigo. 'J'lie horses and cattle introduced by Die Fulahs thrive 
Tvcll on Die rich pastures, and elephants abound in Die woodlands. 

JfiornUy wiDi Kanemy in the north, now' retiuccd. and the tributary 
state of Lo[fO)i in the south, comjilelely encircles Lake Tchad, except 
at the south-east corner, where Bagliinni is wedged in lictwecn 
Logon ami Wadai ; it is mostl}" a flat low-lying region with fertile 
ydains yielding duri-ah, maize, cotton, and indigo, watered by 
the Koiimdugu, Logon, and Rhaii, all of w'hicli flood their banks 
for miles during the rainy season. The ruling race are Die 
Kanuri, cultured but fanatical Mobammedans of mixed Tibu and 
Negro stock. The capital of Bornu is Kuka (50,000 to 60,000 in- 
habitants), near tho west coast of Lake Tchad, a great centre of tho 
Roudaiicso trade with the Sahara and Tiipolitana, and terminus of 
tho main caravan routo from jMurzuk (Fezzan) iK'ross the desert to 
tho Tchad basin ; the capital of Logon is Logon-biini, resilience of a 
vassal prince, l^opulation of Bornu estimated at 5,000,000. 

BaejhinnU a Negro state, since 1871 tributary to Wadai, (‘ompri.so8 
the ricli and well-watered nlaiiisof the lower Shari, with undetinod 
southern limits. Capital Alaseiia ; population about 1,500,000, of 
whom tliree-lburtlis Bagliinni, the rest Kotokos, Fulnhs, and Arabs. 

Wiufaiy a ])owerfiil Mobaiiimedun state oeeupying the whole 
region befwceii Bagliirmi ami Kaneni in Die wc.st ami Dar Fur 
in the cast, and elaiming exclusi\e ivory and slave-hunting iiglits 
in the Boutlicru (upper) Shari basin. The capital is Ahcslir, on a 
bead-stream of the Batha. The euuiitry is mainly a hilly plateau 
ri.sing to 3000 feet above the sea, and ;^i»*lding gootl crojis of maize, 
duklin, diiriah, eotton, indigo. Population four to six millions, 
chiefly Alaba.s and other Negroe.s, and numerous Arab tribes, with 
some scat tcied Bagliirmi, Fulah, and Kanuri settlements. 

Kastern Soudan, comprising Dar-Fur, KoiJofan, Senaar, Taka, 
and the Negro countries on the While Nile and its south -western 
tributaries, respectively called tlio K(|untorial and Balii-Gazal I’ro- 
vinces, belonged politii-ally to Egypt till Die ndiellioii of the lato 
Malidi. Since his death in 1885 most of Die.s« proviiues ftp|u*ar to 
have lup.sod into a slate of anarcliy and baibaiisin, in wlacli few 
ve.stigeH remain of the peace, and order intiodiicca by the Kiironcan 
ollit'crsof tho klicdivo. The Kqiiatorial Ihovjiice, liowcvcr, ami Die 
Rnakin distri«’t have been exempt fiom tlicse tioublis, the former 
being still held till 3886 by Dio goveriioi, Kmiu I***) loi the 
khcdive, while ill Die latter Die natives themselves sm-jci'letf in the 
same yoar in putting down tlio ‘'rcl»cls” orpait) of 0.‘'iiiaii Digma. 
For detaiJ.s of Kastern Roudau, sec ai tides Nn.n, Nijiiia, ami 
Rknaar. (A. H. K.) 

iSOULT, Nicolas Jean* de Djeis duke of Dalmatia 
and marshal of Franru (ITflf) was Lorn at Saint- 

Anians-la-Bastide (now in depart men t of the I’arn), on 
March 29, 1769, and was the elder son of a country notary 
at that place. lie was fairly well educated, and intended 
for tho bar, but his father's death when he wus still a boy 
made it necessary for him to seek his lortiino, and he 
enlisted as a private in the regiment of royal infantry in 
178t0. His superior education ensured bis promotion to 
the rank of sergeant after six years* service, and in July 
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1701 he became instructor to the first battalion of volunteers 
of the Ban-Khin. lie served with his battalion in 1702, 
and rapidly rose to the position of adjutant-general, colonel, 
and chief of the stafE to General Lefebvre. Soult it was 
who practically directed the operations of Lefobvrc’s divi- 
sion in 1794, and after the battle of Fleitriis he was pro- 
moted general of brigade by the representatives on mission. 
For the next five years he was constantly employed in 
Germany under Jourdan, Moreau, Klebcr, and Lefebvre. 
The attack of the French left at the battle of Altenkirchen, 
which won the day, was directed by Soult, and in 1799 he 
was pronutted general of division and ordered to proceed 
to Switzerland. It was at this time that he laid the 
foundations of his military fame, and lie jjarticularly dis- 
tinguished himself in Massena’s great Swiss campaign, 
and especially at the battle of Zurich. He accompanied 
Massena to Genoa, and acted as his principal lieutenant 
throughout the protracted siege of that city, during which 
ho operated with a detached lorce without the walls, and 
after many successful actions he was wounded and taken 
prisoner at Monte (iTetto on 13th April 1800. The victory 
of Marengo restoring his freedom, ho received the command 
of the southern i>arl of the kingdom of Naples, and in 1802 
he was appointed one of the four generals commanding the 
guard of the consuls. Though he was one of tliose generals 
who had served under Moreau, and who therefore, as a rule, 
disliked and despised Napoleon, Soult had the wisdom to 
show his devotion to the ruling power ; in consequence he 
was in August 1803 appointed to the command iu chief 
of the camp of l^oulogno, and in May 1804 he was made 
one of the first marshals of France. When Napoleon 
decided to lead the troops of the camp of Boulogne into 
Germany, Soult took the command of the right wing, and 
it was by his capture of the heights of Pratzon that the 
groat battle of Austerlitz was decided. Ho played a great 
part in all the famous battles of the grand army, except 
the battle of Friodland, and after the conclusion of the 
peace of Tilsit he returned to France and was created 
duke ol Dalmatia. In the following year he was appointed 
to the command of the 2d corps of the army with which 
Napoleon intended to conquer Spain, and after winning the 
battle of Gamonal he was detailed by the emperor to pursue 
Sir John Moore, whom he only caught up at Coruna. 
For the next four years Soult remained in Spain, but it 
is impossible to do more tluin allude to his most imjiortant 
feats of arms. In 1809, after his defeat by Sir John Moore, 
he invaded Portugal and took O[)orto, but, deluded by the 
idea of becoming king of Portugal, he neglected to advance 
upon Lisbon, and was eventually dislodged from Oporto 
by Sir Arthur Wellesley. After the battle of Talavera he 
was made major-general of French troops in Spain, and on 
12th November 1809 won the great victory of Ocafia. In 
1810 he invaded Andalusia, which he speedily reduced, 
with the exception of Cadiz. In 1811 he inarched north 
into Estremadura, and U)ok Badajoz, and when the Aiiglo- 
i^ortuguose army laid siege to it he marched to its rescue, 
and fought the famous battle of Albuera (16th May). Tn 
1812, however, ho was obliged, after Wellington’s great 
victory of Salamanca, to evacuate Andalusia, and was soon 
after recalled from Spain at the rcipiobt of Joseph 
Bonaparte, with whom he had always disagreed. In March 
1813 ho assumed the command of the 4th corps of the 
grand army and commanded the centre at Liitzen and 
Bautzen, but he was soon sent, with unlimited powers, 
to the south of France to try and repair the daUiages done 
by the great defeat of Yittoria. His campaign there is 
the finest proof of his genius as a general, although ho was 
repeatedly defeated by the English under Wellington, for 
his soldiers were but raw conscripts, while those of 
Wellington were the veterans of many campaigns. 
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Such was the military career of Marshal Soult His 
political career was by no means so creditable. After the 
first abdication of Napoleon he declared himself a royalist, 
received the order of St Louis, and acted as minister for 
war from 3d December 1814 to 11th March 1815. When 
Napoleon returned from Elba Soult at once declared him- 
self a Bonapartist, and acted as major-general to the 
emperor in the campaign of Waterloo. For this conduct 
he was exiled, but not for long, for in 1 819 he was recalled 
and in 1820 again made a marshal of France. He once 
more tried to show himself a fervent royalist and was made 
a peer in 1827. After the revolution of 1830 he made out 
that he was a partisan of Louis Philippe and constitutional 
royalty, and served as minister for war from 1830 to 1834, 
as ambassador extraordinary to London for the coronation 
of Queen Victoria in 1838, and again as minister for war 
from 1840 to 1844. In 1848, when Louis Philippe was 
overthrown, Soult again declared himself a republican. 
He died at his castle of Soultberg near his birthplace 
in 1851. 

SOUND. See Acoustics. 

SOUNDING to ascertain the depth of the sea has been 
practised from very early times for purposes of navigation, 
but it is only since the introduction of submarine tele- 
graphy that extensive efforts have been made to obtain 
a complete knowledge of the contour of the ocean-bed. 
As early as the middle of last century a few deep soundings 
were recorded in various parts of the world : Ellis made 
one in 1749 of 891 fathoms off the north-west coast of 
Africa. But these early results must be accepted only with 
great caution, for the methods then in use were not such 
as to ensure accuracy at any depth greater than a few 
hundred fathoms. 8ir John lloss, the arctic explorer, was 
much in advance of his times as regarded such investiga- 
tions; he invented a deep-sea clamm” for bringing up 
a jiortion of the bottom, and on Bcj)tember 1, 1819, in 
Possession Bay, made a successful sounding at a depth of 
1000 fathoms, which is especially memorable because it 
was clear, from tlie organisms which came up entangled in 
the line, that animal life existed at that depth. 

The operation of sounding is readily performed in 
shallow water by lotting down a weight attached to a 
cord, which is marked off into fathoms by worsted 
tucked under the strands, the tons and hundreds being 
indicated by different colours. The bottom of the weight 
usually presents a hollow, which is filled with tallow, 
so that a portion of the material from the bottom may be 
brought up and give an indication of its nature. Some- 
times a valved cavity is used instead of the tallow. It 
is easy to see that the longer the line lot out the greater 
will be its friction in passing through the water, the 
more slowly the weight will descend, and the slighter will 
be the shock transmitted to the upper extremity when it 
reaches the bottom ; indeed, at what are now considered 
very moderate depths this becomes quite imperceptible : 
hence in doej>-sea sounding the line is carefully watched 
os it runs out, and the time each 1 00-fathom mark enters 
the water is noted down. Owing to the increasing friction 
these intervals gradually lengthen, but any sudden incre- 
ment indicates that the bottom has been reached, for it 
shows that the weight has ceased to act, and that further 
descent of the line is due merely to its own gravitation. 
For instance, in one of the “Challenger” soundings, with 
a line 1 inch in circumference, and with a weight of 4 
cwts. attached, the time occupied in descending from 2900 
to 3000 fathoms was 2 m. 10 s.; from 3000 to 3100 
fathoms 2 m. 13 s., and from 3100 to 3200 fathoms 3 m. 
14 s., this sudden increase showing that bottom had 
been reached in the interval. 

Furthermore, the weight required to sink a line in deep 
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wator with sufficient rapidity for purposes oi accurate ob- 
servation IS so great that it is found impracticable to bring 
it up again without putting an undue 
strain upon the rope or senously pro- 
longing the operation Hence in 1 854 
Brookt, an Ameiican, devised an ap- 
paratus by Tvhich the weight was de- 
tached when it leached 
the bottom and onl^ a 
small tube < on taming a 
sample ot the bottom 
was bi ought up This 
was in far t a modifica 
tion of an a})paiatus 
which had been devised 
by ITooke in the 17th 
century , he made an 
arrangement in which a 
light sphere was siiiik 
by a heavy weight, but 
was libciatcd on rea\.h- 
ing the bottom, — the 
depth being then do 
duced from the tune 
which elajiscd between 
the sinking of the globe 
and its reappearanr o at 
the sill face Of the 

vaiious modifications of 
Brooke’s sounding ma 
chine, perhaps the most 
famous IS that con 
strutted by tlie black 
smith of HMS *‘H}- 
dra,” and commonly 
known as the ^^If^dra 
sounding lod It was 
used on the cruises of 
the “ Lightning ” and 
‘‘Porcupine” and dui 
ing the earlier part of 

the “ Challenger” expe i Fig 2 

dition This a 2 ) 2 )aratus js shown in fig 1, wliero AB is 
the rod, terminating in a tube below so that it may bring 




U 2 > a sample of the 
bottom, theweiglitsF 
fit loosely lound it and 
arc supported by tin 
wire E which i»assts 
oviTtlio stud D, wheic 
a spiring jiresses against 
it, the bt rengthof which 
n is so adjusted that it is 

|IL unable to displace the 

|V wiie as long as the 

jJ|||| stiain of the weights 



Fig 3. 


Fig 4 


Fig 6 


18 Upon it, but so soon as this is relieved by their rest 
ing on the bottom the wire is thrust ofi the stud, and 


when the line is ri the W'eights and wrire are left 

behind 

An mipiovcd ajiparatus has recently been invented by 
Air J \ Buchunan, and used by him on boaid tho l(l 2 - 
graph ships “ Dac la and “ Bui i aucei , ’ w hic li c an be used 
eithei in shillow or detp watii, and has the d\ ullage of 
bunging ui> sainpks both of the w itn and of tho mud 
fiom the bottom Tt consists of a hollow lylimUi A, fig 
2 , Hi the top and bottom of wliiih me indi ubbti ^alvls 
II, K, opening upwanls, so that water pasK iu clj thiough 
thiin during the distuit but is iitumd as oou is a plug 
of mud o( tuples the tube B Thi weight VAl whiih sur 
rounds the c>lindei is suppoitid by a wire T passing ovei 
a peculiar hook 1 ), shown scpmatclj m li^s I 4 , when 
sounding lu shallow water it is not nucssuy toddaih the 
I weight, and thewiu is thiufim jilutd as m lig d when 
I woiking at griatci dipths thewiu ust on tin itlui idc 
ot the liook, as 111 fig 4, the usult being th t on the 
bottom being leaihed it falls into the uppti pmt ot the 
notih, fig 5 , and continues to jiress thi tube into tin mud, 
but whin hauling up com mem es thowiie slijis out alto 
gethcr and the weight is left at the bottom A ^ ihe 
L, M, \ li sometimes used to retain the sami>le of the 
bottom. 

At tin ]>ipsfnt linir duj^sii soimding i i\t(nsj\il\ puKtisul 
fill tofigr»plii( piiiposts, and is ilmost tiilin]> londintid by 
an Ills ol \Mu nislMid ot lopi , a iin tbod intiudih tcl })y Sii \\ illiam 
Thomson lln lii turn of tin wiu in passing lliumgb thi. w itu 
IS ot louisi Mi\ nunh li ss (Inn tint ot lopi md hind it iiins 
out Riid ( in li IiiuImI iti imuh nioii i ipidly i simlfii sinkct 
nia> bi 11 (d uid in m i} ni ni> in'*t iix ( s it t in I < u ( om u d It 
itf (ustoriniy in sounding In i ibh s to nnkt u ly liiqm nt obsM 
vatioTis (onu mtioni 1 to M) inil(s) foi if is tj>uiid tlnl tin laying 
can hi cW ( oinplisln d with iuikIi less iisk of m i but it lln lontom 
ol till on in bed lx udirntily known lln suing ot tinn by the 
use ot wilt IS VI 1 } fonsniiiibb but the advant igt is not so 
obvious in 1 mining out is in binltngin, Imuiusi a In ivui weight 
IS Used to UK i( is( tin I it( , this < i loiiisi invohing i loss ot non 
siiikiih 1 in iiistuin, uu ip]>ai itiis snnilir to tint nnntioiiid 
abovi as hi ing list I by tbi ‘ Clulbngn ’ took on in iviiigi 24 
m 22 s to sink 2000 tithoins, yilulst in n uiiiil souinimg by tin 
“Albatioss’ tin wiiglil i iii out 2000 fitbonis in 20 m 50 s and 
y\asliaulid m in 21 ni 9 s i lati whnb would biM Ixm (piiti 
uu ittiiii ibb by tho iid ot lojit 'Ihi suing in tin niititr of 
sinkers is by no nuans uu onsufi i ibb uisti id ot > or 4 iwts, 
only f)0 to 00 1!» iii usid, itid Si^sbn Ins eibiiliticl fhif this 
ditliuiKi Is suflnnnt t(» juy for any i\tia 1 ss time in i} le by 
till bulking ot tin v\iu l a])t uu kl ign iglii it tin It ill in iiivy 
and ( iptains Sigsbu ind Ixlkiiip ot tin Xnnii in Suimj bavo 
siKcts tully divilojKil tin nntliod of soujnling with v\iii and 
owing to Its usi tin btsl in nlioind otlnn w is ildi toMUViy the 
louti tioin bin Iiuuisio to lap in, doing ill his Moiimiuig by 
hind, whidi would liivi bun (putt iiiqiossibli Ind lniM]xii lopi 
Im III used AVhi n soundings lie m idt f 01 s niitiln pin pose s if is 
eustomiiy to aseeitain the te inju i itini, both it (In bottom and 
at intiiimdiite di]>tbs, by i tin iiiionn te r ol peril] le nstiuctieui 
Ten fuithei Infnin) itiem rip Six yyvuHe. IhoniMi 7// /) i f/ % t f Or s a 

(I iiUn IS7I) AiMffUf it tl (l«I^ / // 1/ S (liU u (I uUii 

iHHi) Sljksbe I>(if Sra Sum tin f uni Ih l/ii f (yy i li n^,t n Use) Will* 

\ tut nnn 'Strth Utantu Ijjiiih n |t i\ yn » e it t • 

|s7e 7S Mill rii ^oNtth Mitmt si tti u (I llxluul ) e ii I f i an 

iiiipi V 1 111 ] niitns us d ( n I o ml tin I ilisi in I i \ tin x I I ^ lHrt4 , 
al 9 u till uxiinutl r 7 U of the I S 1 IhU C i ii luissi n 1 liO ) 

SOUTH, Bomiu (103.3 1716), one d the witlusl of 
J^nglisb dnines, was the son ot a 7 omfim ineuliant, and 
yyas bom at ilackney, Aliddltsix, in 163 5 Hi wus 

educated at \N cstminstt r sdiool, wliciut in 16)1 he was 
elected to riiust (3iuiih, (Hlonl IU buame J>A in 

16’)4, and tlu same >eai wroti seveial Lifin viis s to 
comuatulate (’loinwdl on condiuling peaii with the 
Duteh, which yvtie laiblislicd in a collectioii ot iiniveisity 
poems 33ie following ye ii lu ]»ul>lisht d a Tjulin ])oiiii, 
entitled y Wilt a Juttuittnis After commencing M \ in 
1637 he was in the liibit befoii obtaining oidcrs ui J63S 
of preaching as the diimpion of ( alyinism against 
Socinianu m and Aiminianisni ilt <ilso at tin time 
sliowpd a leaning to Pi i sby ti nanism, but on the appioach 
of the Hestorution his vie ws on tliuicli govtinnunt under- 

XXIJ — 36 
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went a change. In fact ho adhered eaccessively to tho 
triumphant party as represented by Cromwell, Charles, 
James, and William, and there are substantial grounds for 
the aascrtiou of Anthony Wood that he was much indelited 
for his preferments to his zeal for “the ])ower8 that be.” 
On 10th August 1660 he was chosen public orator of the 
university, and iu 1661 domestic chaplain to Lord 
Clarendon. In March 1663 he was made prebendary of 
Westminster, and shortly afterwards ho received from his 
university the degree of D.D. In 1667 he became 
chaplain to the duke of York. Ho was a zealous advocate 
of tho doctrine of passive obedience, and also strongly 
opposed the Toleration Act, declaiming in unmeasured 
terms against the various nonconformist sorts. In 1076 
he was appointed chaplain to Lawrence Hyde (afterwards 
earl of Rochester), ambassador>extraordiiiary to the king 
of Poland, and of his visit he sent an interesting account 
to Dr Edward Pocock in a letter, dated Dantzic, 16th 
December 1677, which w’as printed along with South’s 
PoHhumovs Works in 1717. Tn 1678 he was promoted 
by the chapter of Westminster to the rectory of Islip, 
Oxfordshire. Owing, it is said, to a personal grudge, 
South in 1093 published A nimail versions on Dr Sheri orVs 
Dook^ cndtM a Vindication of the lluhj and Ever Blessed 
Trinity y iu which the ^icws of Sherlock were attacked 
with much sarcastic bitterness. Sherlock, in answer, 
publisluid a Ihfnce in 1694, to which South replied in 
Trithelsm Vharyed vpnn Dr ShrrtorFs Knv Notion of the 
Tnnityy and the Chanfc ^fade (Hood, The (‘oiitrovorsy was 
carried by tho rival parties into the pulpit, and occasioned 
such keen feeling that tho king interposed to stop it. 
During the greater part of the reign of Anne South re- 
mained comparatively (piiet, but in 1710 he ranked him- 
self among the paitisans of Sachcvcrell. He died 8th 
July 1716, and was buried in Westminster Abbey. 

Tho stylo of South is vigorous, imiigoiit, and lujlliaiit, though 
tending to c\uh<ranco. IJis scnii<»ns mo stiouglv bui 

his tliooiy of Uf« la not aM( olio. His ^\it gonorjlly int linos fimaidH 
saraiHin, and it was jirohahlv tho Kllo^^ lodge ot lus quurrelsonic 
teniporainont that pio\ont*d Ihh pioniotion to a bishopric. If ho 
sacrificed prniciplo to his dcsiie foi piofcnnont, his ambition was 
not of a sordid kiiui, ‘ n lie was noted tor tho oytent of Inschuiitics. 
He publishod a large luinilici of single Bernions, and tiio) appeared 
in a collc( ted iorm in 101)2 in six volumes, rcnidiing a Hecoiid 
edition in liis« lifetiiue in 371. ’» His Opera Vostlunna Latina, 
including his wdll, liis Latin ))ooiiis, and liis orations while public 
orator, wulh nicnioiis of his life, appeared in 1717. His Works 
were puhlibhcd w’lth a nienioii by the Clarendon press iu 1828, 
and have been Hovonil times uipiintod. The conteiii ] >01 my notice 
of South by Wood in his Althnin' is charactorizod by a strongly 
hostile tone, ]).»rtly to bo explained by a critici,in of South at 
Wood’s e\]M'iibe. 

SOUTH AFUIHAN RErUBLTU. Roo Tkansyaal. 

SOUTHAMPTON, a municipal and parliamentary 
borough, which gives naine to Hampshire, or the county 
of Southampton, and one of tho principal seaports on the 
south coast of England, is lieautifully situated at the head 
of Southampton Water, foi iiiing the mouth of the Test, on 
a sloping peninsula, bounded on the east by the lichen, 
at the terminus of the South-Western llailw’ay, 79 miles 
south-west of London, 13 south-south-west of Winchester, 
and 24 west- north- w^est of rortsniuuth. Routlxampton is 
also a county of itself, — the county of tho town of 
Soulham[)ton. It preserves much of its antique ai>- 
poaranc5, but, although in the older parts the streets if 
jdeturesquo are narrow and irregular, it may still claim tho 
distinction it enjoyed in Leland’s time of ranking “as one 
of the fairest that is in England,” handsbmu and spacious 
shops lining the principal streets, while the suburbs are 
studded with numerous villas and mansions embosomed 
in woods. There are still considerable remains of the old 
town walls built in the time of Richard II., the most 
remarkable being a portion of tho west walls, with an 


o u 




arcade on its etterior faoe» Four of t^he Bevm gateil 
comparatively well preserved — ^Korth or Bar Qate, South 
Castle Gate, Westgate, and Blue Anchor Gate. The 
finest of these is Bargatc, in a room above which is the 
ancient Guildhall, where the quarter sessions are held. 
Tho representations of Sir Bevis of Hampton and the 
giant Ascupart which formerly stood on each side have 
recently been obliterated. Tho castle, originally a Saxon 
fortroas, and rebuilt when the walls were erected, was 
partly demolished in 1650. After its rebuilding had been 
begun by the marquis of Lansdowne in 1 805, it was sold, 
and in 1818 the site was parcelled out for building plots. 
In the vicinity of the castle there are some houses of very 
ancient date, including King’s House (Early Norman). 
Tho two old churches, St Michael’s (originally Norman 
about tho date of 1080) and Holyrood, have been in a 
great degree modernized ; the former contains a beautiful 
Byzantine font and a monument to Sir B. Lyster, chief- 
jiistico in tho 16th century. The French chapel of St 
Julien, originally attached to the hospital of God’s House, 
founded by Henry VIIL for eight poor jieraons, is of 
Norman architecture ; it contains the burial-place of the 
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earl of Cambridge, Lord Scrope, and Sir Thomas Grey, 
who in T415 were executed outside the Bargate for con- 
spiring against Heniy V. Among the moilern public 
buildings are the Watts memorial h^, erected in 1876 at 
a cost of £8000, the municipal office, occupying the old 
audit-house, the custom-house, the philharmonic hall, the 
assembly rooms, the county court-house, the com exchange 
and chamber of commerce, and two theatres. The educa- 
tional institutions include the Hartley Institution, founded 
by bequest for the advancement of natural history, astro- 
nomy, antiquities, and classical and Oriental literature, and 
now embracing a library, reading-room, museum, art gallery, 
laboratories, and schools of science and art associated 
with South Kensington ; the Edward VI. grammar schooli 
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fonttdai} in 16J$Q, and raotj^niaad in 1875; and Aldeman 
bnnton^B school, founded in 1752, and lately remodelled. 
The achool board was established in 1871. The benevolent 
and charitable institutions are numerous, embracing the 
dispensary (1809), the royal South Hants infirmary 
(1838), the female ori)han asylum, the honueopathic dis- 
pensary (1873), St Mary’s cottage hospital (1873), and the 
Palk memorial home (1876). To the north of the town 
is Southampton Common, formerly pait of the manor of 
Shirley; and adjoining the town to the north of Above Bar 
Street is the Public Park, prettily laid out and containing 
statues of Lord Palmerston, Dr Watts, and Mayor Andrews. 
The town is suppfied with water partly from artesian wells 
and partly from reservoirs. The population of the muni- 
cipal borough (area 2001 acres) in 1871 was 53,741, and 
in 1881 it was 60,051. In 1885 the area of the parlia- 
mentary borough, formerly coextensive with that of the 
municipal borough, was extended to include the parish of 
Millbrook, the ecclesiastical district of the Holy Saviour, 
Bitterne, the parish of St Mary Extra, and the detached 
portion of Hound included within St Mary Extra. The 
population of this area in 1881 was 84,384. It is repre- 
sented by two members. 

The importaiico of the port dates from the Norman CoiKpicst, 
and was oiiguially due to its t elation to Winchester. It had a con- 
siderable trade iu wine a** early us 1152, and fiom (^Mieen Alary it 
obtfiiiied a monopoly in the iiiipoitation of sweet imiics from the 
Greeiaii isUnds. With \\*iiico and Italy it had a large ti ade as 
early na tlio 14tli century, and in the aubsiqnent ceutuiy it had a 
connexion with Newfoundland, while its (’hannel tia<fe and its 
shipbuilding wtre also of inqiortanco. About the end of the 16th 
ceutuiy it*i tr.i<le had, however, begun to decline, and the visitation 
of the plague in 1665 t< nded still fiiither to aid its retrogi-ession. 
Some improvi'meiit to<»lv place in its ]iiospects by the creation of a 
Pier and Harbour Commission in 1803, and Ibe election of the 
Royal Victoria pier in l«3l was a fuitherstep tctwanls piospeiity, 
but ita motlein tr.ule leally dalis tioin the op< lung up of railway 
communication with London in IHfO. It posstssesone ot the finest 
natural haibouis and has the advantage cd‘ a douhlo tide, a second 
high tide o<‘cniiing two iunirs after the lust. While largely 
dependent for its iinpoit trade on its connoviou with London and 
its easy coin immiciil ion with Kianee, it has become an outlet for 
the inanufai tines of the midland und uortbeni towns. Its gieut 
tidal dock, completed iu 1842 at a cost df £140,0(10, has an inca of 
16 jcres w’lth .i d< ]»tli of 18 fett at low water, and the inner dock, 
completed in 1851, an aiea of JO acres and a depth of 28 feet. 
Two other docks embiac ing an ukm of 50 acies .ne being con- 
structed. There aie also loin div chvks, e.qmble of leceiving 
vessels of the largest tonnage at all tides. Within km cut yeai.s 
the* jiort has lod tlie oveihind trade hetw'een Lcjiidmi and India by 
the removal to London ol Die lusadcpuirteis ot tiie reniiisular and 
Oriental Steam Navigation I’ompariy. At pjesent it is tlie head- 
quarters of tin* Royal A1 lil Steam faeke t (Jornpany tor the West 
Indies and the Paciiic {via I’aiiaina) and for Iha/il ami tlie River 
Plate, the Union Line for the ('’ape ot Good Hoice, Natal, and East 
Afiica, and the London and South Western Railway Company’s 
steamers to the French coast. Steamers also .sail i egulai 1> foi li eland 
andvaiious])ortaoii the west coast ot England ; and tlie .steameis of 
the Noith (Jeiinan Lloyd Company touch at the poit oii the wa> to 
and from New Voik, and also to aiid from Asiatu and Aiistialiaii 
jiurts. The total number ol vossi Is that ent« red the poll in 1876 
was7840 of 1,201,301 tons, of wliidi 3780 with a tonnage of 201,134 
were sailing vessels, and 4060 wdth a tonnage of 909,867 weie 
steamers. The number that cleared in the Hiiine 3 cai was 8047 of 
1,174,365 tons, of winch 3994 (196,064 tons) WMie siiling vessels, 
and 4053 (978,301 tons) were stoameps. In 188.5 the number of 
vessels that entert*d the poit w'as 9768 of 1,5.39,3.57 toiib, of wrhich 
3456 (175,900 tons) were sailing vessels, ami 6312 (1,363,457 
tons) were steamers. Tho number that cleared in tli#' same ytar 
was 9641 of 1, .523, 759 tons, of w'hich 3350 (182,688 tons) were 
sailing vessels, uml 6291 (1,341,071 tons) were steatner.s. Since 
1846 the trade has increased more than tenfold, altlinugh w if Ian 
recent years the port has suffered from tho jircvailing diihiess. 
The total value of imports and exports in 1845 was £1,475,000 ; in 
1880 tho value of the inqmrts was £9,205,183 and in 1884 it was 
£7,544,354 ; for these last years the value of the exports of United 
Kingdom produce was £9,306,826 and £6,909,072 ; whih* tho value 
of the exports of foreign and colonial prmluee and manufactiires in 
1882 was £1,689,652 and in 1884 £1,150,954. Among the principal 
imports are eo(*oa, coffee, corn (including maisc), apples, provisions 
(especially butter, eggs, and potatoes from France and the Channel 


lales), rum and brandy, sugar, wine, wool, and rags. Among tfb* 
principal exports of tho proauee of the United Ringuom are apjiarsl, ' ' 

cotton goods, leather, linen goods, machinery, copper and iron 
goods, woollen and worsted goods. The number ot ships built at 
the port in 1885 was 19, of 3/, 875 Ions burdoii. 

The Roman station of Clausouluin was situated at Bittorno on the 
opposite side of tho Itclien, wbeie extensive Kotiiaii remains have 
been found. The present town was founded by tho West Saxons, 
probably soon after their landing iimhr (Vnln* and Oynne on the 
shores of Southampton Water in 495. The name Hantun-scire 
(Hampton.shire) occiii-s in the Snmp Chronifh undor date 755, and 
Hamtun is fust mentioned scpaiati 1> in 837. Thojwelix “South” 
was probably added alter Iheaiiin \ution ol Wessex to Mercia in 920, 
to distinguish it fiom the llanipton in Meina atteiwiiids called 
Northampton. The town was ticipuaitly nivagcd by the Banos 
in tho 9th and 10th centiiiieH. Uanule, after his estaidishmcnt on 
tho throne, made it bis occasional residenee, and Soutliampton 
beach is reputed to have be<*n the ficciie ol his lobuke to tho tlattory 
of his courtiers, by the demonstiation cd Ins powc*iieKbm*ss to 
control tho waves. Southampton is menliomd m Domesday as 
Hantuno. It possessed a mint as early as 925. It was ticMpiently 
visited by siiccesbive monaiehs fiom* fbe finin of llenrj I. In 
1338 it repulsed an attack of the Fieiidi uml (lenoese. In 1415 
it was tho rendezvous of the anny of Uc*my Y. fot FramM*, and 
during his stay in tho town ho detected tho consjuiacy against 
him of the carl of Cainbiidgo, Loid Scnqie, and Sir Thomas Urey, 
who were executed outside tlie iJargate. In 1512 tho ninrcpiis of 
Dorset cmbaiked from tlie port with 10,000 men to tho aid of 
Ferdinand of Spain against France, and in 3522 the eail ot Surrey 
fu*t out from it with a large fleet to eseoit (’harlcs V. ()iieeii 
Klirabetli held a court at Southam]iton in 1.569. On account of 
the outbicak of the plague in London in 1625 tho ci)ini(*il was 
transferred liy the king to Sonthamjdon, where on the 7th Soptenilier 
a treaty was signed with the* United Iboviiiccs. The town r(M*civ<*(l 
its first charter from Henry II., and a clinitcr of inconioration 
fiom Heniy VI. in 1445 iind<‘r the style of “mayoi, hamfl, and 
burgosf.es.” This cliaiter was somew’hat luoditied by that gianiecl 
by (jharles T. which lemained (he* govctiiing thin Icr till the* passing 
of the Alunicipal Act. The corpoialion act as tlic uilmn sanitary 
authoiity. Tno tow u first i etnrm d inoinbc*rs to pailiaiiicnt in 1296, 
Among eminent nelsons eonmeted with Southampton are Dibdin 
the Bong wiit**i, Ihsliop INacocke, Thomas Fullii, and Dr Wyatts. 

Sc*c* Jlis/orp of Southampton^ by J s> Ivontc r Dinic's ISS j. 

SOUTH ATTSTHALIA, which lies ludwcon 129** and Plote 
14U M long., has Now South Walls and Victoria on 
tho K., Western Australia on tluj W., and the Southern 
Ocean ou the S. Originally its northern line was 26® 

S. lat, but by the addition of tho Northern Territory, or 
Alexandra Land, tho area has been extended from 380,070 
aijuare miles to 90.3,090, and the northern border carried 
to the Indian Ocean. The length is tlierefore from lat. 

38" S. to irS., nearly 2000 milts. Being iiiiieh more 
northern and leas southern than the neighhouiing colony, 
its jiroseni designation i.s incorrect lu point of fact. 

The southern coast-line shows two large gulfs, Spcnccr 
and St Vincent,- the first ISO milDs long, tho other 100. 
Spencer Gulf is open to tlie ocean, while St Vincent Gulf 
is partly shielded liy Kangaroo Island, with Inxestigator 
Straits a.s its westerly entrance and Backstairs Dns.'-ugo for 
an easterly one. Yorke Peninsula sej)arate.s tho two gulfs. 

Port Lincoln and Sleaford Bay an* at the soutli-wcst of 
Si>encer Gulf. On the western .side of Eyriu Peninsula — 
tho land westward of S]H*ncer (»iilf-are the following 
bays:— Cofiin, Anxious, Venus, Streaky, Denial, and 
Fowler. The junction of South and Western Australia is 
on the Australian Bight. Eiicountei Bay is on tho Victo- 
rian side, with Lacepede, Guicheu, Kivoli, and Mucdonncll 
Bay.s to the south east. FJind'*is, Jine^tigator, a. id Nuyt 
Islands are south-west. Gape Jiivis is at the eastern 
entrance of St Vincent (fulf, Spencer at the wT.stcrn. 
fn Northern Territory are Afelville, Adam, Arnhem, and 
Baffles Bays, Van Dieinen’s Gulf, Port Essington, and 
Port Darwin (kit. 12' S ). The fiulf of (’arj>entaria 
divides the territory from Yoik Pc*ninsula of Queens- 
land. Melville, Bathurst, ami ( »roote Eylamll are northern 
islands. Tho ranges of lulls aic few, rarely reaching 
3000 feet. One clmin runs nmth from Cape Jervis. 
Flinders range has Brown and Aiden, 3000 feet. Lofty, 
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near Adelaide, is 2330 feet. Volcanic cones, ns Oambier 
and Belianck, arc south-east, near Victoria. In general 
the country is level, where not slightly undulating. It 
is far from being well watered, especially to the w'ost- 
ward and in the interior. The Murray, passing through 
Lake Victoria, had previously received most of the drain- 
age of the three eastern colonies. The Torrens flow's by 
Adelaide. Few streams reach the ocean. (\)oi»er s Creek 
drains part of Western Queensland. The Indian seas 
receive the Alligator, Liverpool, Tlopcr, Macartlnir, T>aly 
and Victoria rivers. Albert and the CV)orong are lakes at 
the Murray mouth. The depressed area nortliward con- 
tains Lakes Torrens, Eyre, fhiirdn»*r, Jllancho, IToi^e, and 
Amadeus. The overland telegra])h to Tort Darw'in passes 
mostly through an ill w’atered country, witli oases around 
springs. The po])ulation, 330,000, is principally within 
100 miles of Adelaide*, the capital, in lat. 35* S. The 
leading i)laces north of Adclaidt* are (lawler, 25 miles, 
llarossa 38, Kapunda 40, Angaston 51, Tort Wakefield 60, 
Clare 90, Kooringa of JUirra Jhirra 100, Moonta 100 
north-w^est, Kadina 96 north west, Jllyth 100, Morgan 
or North-West Bend J05, Broughton 150, 8t TVtcrslmrg 
154, Port Piric 155 north-W(*st, J*ort Augusta 240 north 
west, Colton 320, Bliniiian 350. To the cast are Barker 
21, Echunga 23, Nairne 25, Kingston or IWt (''arolino 
170 south east, Narraconrte 220, Penola 250, Gambler 
290, Macdonnell 304. Tiincoln is 210 west. Adelaide 
Port is 7, Glcnclg 7, Brighton 10, Willunga 30 south; 
Goolwa, the Murray port, is 60 south. Palmerston of 
JWt Darwin is the chief town of Northern Territory; 
South [)ort is 25 miles south of it. Other settlements are 
inland mining townshi]»s. There are 36 counties, 4 pas- 
toral districts, 23 municipalities, and 112 district councils 
in South Australia propo* . 

dhnaic, Jllxcepting Western Australia, this is the driest 
portion of the island continent. The rain clouds from the 
Pacific or th(^ Indian Ocean have little store left on rt*ach- 
ing the South Australian districts. The north-west summer 
monsoons favour the northern coast-lands, though the rains 
penetrate but few miles inland. The trade-W'inds bring 
only dry blasts from the Queensland side. A large ])ropor- 
tion of the south WTstern shore has a very partial dej)osi- 
tion, and even the southern Yorke J*eninsula, laved by tw^o 
great gulfs, seldom sliows any surface W'ater. The conflict 
between the polar and equatorial currents occasionally 
throws dowm rain in the interior, though many a thundcr- 
Btorm fails to let fall more than a few drops. But the 
south-eastern coast catches a fair amount of rain from 
the western breezes off the Soutliern Ocean. The settled 
districts liavo winter rains, wlien Adelaide jdains are 
transformed from parched sterility to luxuriant vegetation. 
The average annual rainfall there is but 20 inches, with 
an evtt]>oration of three times that atnount. In 1885 (a 
dry year) Adelaide liad only 16 inches. In some years 
only 5 inches liave fallen, even on parts of the sea-shore. 
The interior, however, has been known to have extensive 
floods after sudden storms. The northern coast, as at Port 
Darw'in, has from 50 to 70 inches, though for several 
months without a show'cr. The heat is considerable during 
the dry summer time* tliough cold is felt severely on winter 
mornings and nights, even in the tropics, when a dozen 
degrees of fn)st may bo followed in a few hours by a tenj- 
peraturc of 80“ or 90*. 

The health conditions of the colony are but little 
inferior, except in Adelaide and Port Darwdn^ to those 
ruling in Tasmania and New Zealand, which are so much 
cooler and w't*ttor. Dry heat is never so prejudicial as a 
moist heat. A lugirtg hot wind from the north and 
north-west, to which Adelaide is so unpleasantly exposed, 
is trying to young children, though it never brings noxious 


gases. On the contrary, when passing over eucalyptus 
forests it brings down health-giving airs, in spite of 160* 
in the sun, or even 120" in the shade. Diarrhoea may 
trouble in summer, and catari'h in winter ; but, with a 
birth-rate of 39 in the thousand and a death-rate of from 
12 to 17, Soutli Australia stands more favourably than 
England in relation to health. Bccenlly, several town- 
ships had for the year but seven deailis in the thousand, 
exhibiting a freedom from mortality three times greater 
tlian Jjondon. The death-rate of the colony during 1885 
was only 12’48 to the thousand, while the birth-rate was 
37*70. One-third of the deaths w^ere in Adelaide. Beports 
from the tropical Northern Territory speak of fever and 
ague, especially among imprudent gold-miners. ' 

UtohMjij . — Tlio Ifw iiKniiitahi ninges scattered throuphout the 
colony w’fTc oiin*, in all but islands using in a 

inoditcnauean soa Hint coniicfh*<l the Indian Ocean an<l Java 8pa 
with the Soiillieni Ocean. Ov('r at lenst the sontheni half of 
•South Anslialiantenitorythe w'utei flowed in Tcrtiaiy times. The 
Hiiiialie ellett of such ah ai( liipelago of islands must liave been 
vj'ry dillneiit fiom what now is realized in that r»‘gion. The rise 
of tho eouiitiy disjdayed th.it vast extent of aren.i(*eous Ihnestono 
fonning the southein coast flooi, and ext ending WTstw'ard 
hniidreds of miles in Wsteni Austrjlia, ami fur e.istwaid in 
Vietoiia. The south <*oust is still lisiiig. The Murray cuts its 
I ha niiel through this vast coralline foniuition. Aeeoidiiig to tho 
Rev J. Teuisoii Woods tln» m‘W’er I’lioeeuo is near Adelaide, 
while the idder is at Mount Oniubier. Tho Muiray elifls are 
Upper Mioeene, and the Murray flats are liOwer Mhuene. ITc 
tiiuls little or none of Eoeone. Flint bands oeeur in this linio- 
stoiie, partieulai ly at tJambier. The lliseuit eounfry, south-east, 
has flat limestono eoueretiemary cakes on thesuif.i(e, more or less 
rouiuled. Beds of .sand <*over large are.is ol the leecnt lock. 
(\ive8 ahouiid in tho Oambier distrb't, ]»iovided W’iih stalactites 
and stalagiiiiles. Subten anean rivers flow thiough some of tho 
eaveins, and are oeeasionally readied by imtur.il slojung w'ells. 
Oambier exhibits mueli Bryozoau limestone. Its 40 sjieeies and 
16 gener.i of l^ohjum are in Lower Crag. The loial linu'stonc 
there has exlinisive flint hinds. Fomminifmi aie of many kinds; 
some ot the Bhizopods ,ire still existing in Austialiau* wateis. 
Sharks* teeth and largo nautili are frispientlj met witli. Alost 
fossils are in easts, except &e. 'fhe 

Murray dills murk th*' remains of an extensivo formation, since 
largely denuded. The Oambier deposits piove tho ])iesem»e of an 
ancient dec}> sea, when little ofAustnilia, as wc now perceive it, 
b id any exist euee. The South Austialiaii ranges are generally of 
iTimary older, the Silurian formation being often pierced or 
flooded by igneous rocks, whiih have tr.nismuted the strata. 
While giaiiites and granitoids are in great masses, the b.isalts and 
greenstones of a later age are not wanting in flic ranges. Tlie 
Primary rocks aie observed, also, in Eyria Peninsula, I*ort Lincoln, 
the central eontinoiital distiiets, and very prominently in the 
Northern Territory. Flat-topped sandstone hills prevail north- 
waid. Westward and south-eastward tho Tertiary rests on a 
granite floor. Eastwaitl there is the same J’riniaiy firesenrc, with 
crystalline mountains developing silver mines just over the border. 
Metainorpliic locks, rising amidst Tertiary beds, are strong in 
Yorke Peninsula, producing imidi co]>pcr. Tho tuhlelunds arc of 
horizontal sandstone, often on B])irifcrous limestone. Desort sand- 
stone may he Miocene. Near tho Vietori.-in boundary, in the 
south-east corner of South Australia, recent volcanic action is 
ap]iarent. 8ev<*rtil of the lakes there were once craters. The 
deep Iflue Lake, or DeviPs Inkstand, oeennies the centre of Mount 
Oambier. Tlie banks arc nearly 300 feet nigh, and are formed of 
lavas and voleauic ashes. Cinder walls arc detected, and other 
varietie.s of volcanic products. Several smaller cones surround the 
great mount. The country itself is of the usual Tertiary limo- 
stuiie, more or less covered with ashes. Mount Sehauek, between 
Oambier and the sea, is known as tho Devil's Punchbowl. This 
cone of lovu has an empty crater 200 feet deep. Oambier and 
Sehanek are landmarks to passing mariners. Among the fossil 
foniis in Tertiary Pliocene strata are those of the huge JHjiroivdonf 
a marsu]>ial vegetable feeder 16 feet in heiglit, with gigantic 
kangaroos, emns, womlwits, Ac. 

Mhicmls. — Soulli Australia, though without coal, w^»s the first 
Australian colony to have a metallic mine, and the first to possess 
a gold mine. In 1841 the wheel of a dray, going over a hill 
near Adelaide, disclosed to view silver-lead ore. In the midst of 
the had times in 1843 the Kapunda copper mine W'as found. In 
1845 the w’onderful Burra Burra cop]>er was first wrought. Tho 
laud, 10,000 acres, cost* jC 10,000 ; and for several years the 
divitlends to shareholders were 800 per cent, tier annum. The first 
colonial mineral export vi^as 30 tons of lead ore, value £128, in 
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1848. The copper declined tis prices fell. It was £822, 983 in 1 885, 
when rates were £60 a ton, but £762,386 ten years before with 
over £90, In 1886 most of tlio mines were dosed. Between 2f»0 
and 400 miles north of Adelaide a very rich copjMjr district cxi:»ts. 
Lend is very abundant. Maii^aiieso, nickel, bismuth, antinumy, 
and silver have been mined. Tin is seen in granitic places, liou 
occurs in almost all formations and in all conditions. There is 
abundance of hnmiatiUs micaceous, bog, and other ohls rich in the 
metal. Talisker and other mines paid in silver. » I'lio wonderful 
Silvertou, of Barrier Kaiiges, in a desert, isjuat outside the houndary, 
though 300 miles only from Adelaide while 600 from Sydney. (#old 
was got from a (jnurtz vein at the Victoria mine, near Adelaide, as 
early as 1846, but did not pay the eompany. Paitial gold working 
has been coiulucted at Echunga, Ate., in southern hills. There are 
rich alluvial and ({uartz gold mines in Northern Territory, at from 
100 to 1.00 miles south of Port Darwin. Eor the year 1884 the 
yield was £77,93.5. Of 1349 minors 120.5 \v«*re Chinese. (Jold is 
now worked at Waukaiinga, 225 miles noith of Adelaide. Co]>pcr, 
tin, and silver are tound in Nortlieni Territory. Amniig other 
minerals asbestos, rooling slates, and Hue mai'hh‘.s may be nameil. 
Soiuti forty years ago precious stones, esj>ccially garnets and 
sa]»phiros, were gathered in the Burossa ilills. ('aih(»naeeous 
material is found at the Coorong, &c., yiehling .50 ])er cent, of oil. 
Ijake Kyi’i* lias a rude ('onl, Kajmnda marble quair) is a siuress. 
In 1885 there were 16,493 nere.s leased for inin-jrals. 'I'lie \ahie 
ofniincralM exported in 1885 was £338,132. 

ulijrkultHn',- This is essentially an agrienltnral colon}. In its 
first establishment, larming w.n,.s intended as the iiMiii occupation. 
The hind was cut up for sale int<j eighty-acre lots with the view ol 
Kctlling the people on arrival, aii<l coneontruting them, iiishsid of 
having them scattered as in the neighbuunng colonies, in whieh 
pastoral jmrsuits <’onipletely dwarfed the fanning iiidiistry. This 
W'lse provision made the colony for }cais tin* snpplici ot breadstiitls 
to Sydney, Mclhoinm*, Jlrisbane, I5*rth, and Ancklaiid. As neigh- 
bours hc«MnM* wheat-piodiiccis, Adchinle iiK rchants had to seek 
markets in Natal, Mauritius, the Cuiic, oi even Europe. At all 
times the state has lent e\ ery assistance to ugih-ulture. As the 
colony su Hers more fioin drought tli.in anything else, imblic reser- 
voifs are constructed and artesian wells are sunk. Fore.st eultuie 
has espc<*mlly attracted (lovernmeiit attention. Itefoiesting ntid 
the estabhshiiienl of nurseries for the trees, linifs, and vegi*lahles 
of other lands go hand in hand. Forest reserve's all eady amount to 
150,000 at ics. Ihindrcdsof thonsaiuls oft rees are annually pl.aiited. 

Tin* land system, sound at tin* hegiiiiiing, has been lepeatedly 
amended, especially with a view to the ailvnneemeiit of {uistimil 
interi'Sts. Inst<*ad of cash sales, as formerly, eondilional purcha.se.s 
may he made, extending over a long period, suhjer't to eonditions 
of ri*sidenee and eultivalioii. At the end of 1884 only ten million 
acres had been pnrchase<l. There w’cre, howTver, .53,000,000 acres 
cnelu.sed, ehiefly for pasturage, and 2,785,190 under cultivation. 
The (•ro]i lor Maicli 188.5 was a^ follows' - wheat, 1,912,653 acres; 
fallow, 45o,.536; hay, 308,429; artificial glasses, 23,217; barley, 
15,697; lucerne, 8619; oafs, 7264; orchaid, .5825; ])otafoe.s, 5666; 
jiease, 4601; vineyard. 4.590. The culture iiidi<atcs a warm and 
dry climate, diflcitMil fiom New Zealand or the tro^ueal coast of 
(^,ueenshiml. 'J'ln* ]Hodiict of .South Australian fields is so much 
siiiallei jicr acre than in any of the iicighhoiiriiig (*oloiiicH tliat only 
an open level country ot elieup land, W’ith cllVetive machinery at 
inoilerato cost, could he managed at a ])rolit. doing northward 
from Adehiiile the country heeomes too dry foi roots, and then too 
pruearious even for wdieat. Tlie county of A<lel.iide is very favour- 
ably }>lace(l for viiieyaids, olivevards, and ondiards. About half the 
olive trees and a third of the almond trees aie there. Of 3,794,107 
grapo vines in the i-olony, Ailclaide i*oiinty had 2,158,468, and 
Light, in the neigh hull ring lulls, hail 860,3.56, There wero in 
1884 473,535 gallons of wine made. Tlie commissioners lately 
imiortcd that the light whiti* w'iiies ke])t souini and go'ul, w'hile 
full-bodied red wines I'ontiiiue to impiove w'lth ag<*. The AV.itei 
Conservation Department is of great service to agi i<*ul 1 nre, Tr<»pical 
cultiiatiou receives sonic attention ulreaily in Noi them T« rn lory. 
The Chinese raise rice crops, there being lu'avy rains near the coast. 
Dalv river has excellent soil and elimate for sugar uii<l eoHec. 

The pastoral ]»rogress has been e»insideiahle, notwithstanding 
Want of moisture. In 1885 there W'cre 1528 le.oses over 214,916 
Houare miles, besides 2.57 arm md leases with 11,214 .sipiaie miles. 
Tnero were then 168,420 horses, 389,720 cattle, 163.807 i»igs, 
6,696,400 sheep (tw’eiity sheep ])cr head of po]nilatioii). Of 
these the settled comities had 151,058 horsc.s, 179,206 cattle, .and 
4,995,391 sheep. In Northern Teiriti»ry, with 136,000 cattle, 
there were in Doeemher 1885 6000 horses and 49,000 sheep, that 
country, e\ee])tiiig in the dry interior, being unfitted tor w’ool- 
hearers. The total exp<)rt of wool grown in South Australia had 
only the value of £1,671,775 in 1885. Tin* ])rices obtained weie .i 
fourth less than ten years hefou*. Tin* labhif jiest is lelt as seriously 
ill pa.storal as in agi’iciiltural operations. Kangaroos are fai Je.ss 
trouhlosome to stockholders than in (Kieeuslaiid. AVhere water 
•an be procured b} dams, re.servoirs, or wells sto<k can l>e kcid. 


siiico, wh^ the pass fails, cotton hush and various saline plants 
supply Bumcieut food. An artesian well lately was sunk 1220 feet. 
WiK>l is i-omarkably line t here. W bile a South Australia merino has 
2720 serrations to an inch of w'ool, a Leicester sheep has Imt 1860. 

^ Aattww.— South Austr.dia is not .separateil from the neighbour- 
mg ('olonics by any natural honndaiies ; hence tho fauna includes 
many animals whi.'h an- also t<, l„- louiul in tlui land Ivins to tho 
east and west. The iioitheni half of tho colony lies within the 
tropics, and ]K)sse.sses atio]>ie.tl faunii, which is, however, practic- 
ally identical witli that of northern I'uceiislaiid. In spite of its 
iiiiiiiciiso extent north and soiitli, and a (’oiit‘s])oiiding tli\ersity in 
eliniato, the etiloiiy is pooler in aniimil life than its neighbours. 
It possesses thirty-live geiieia of mainmals. The.se. iiielnde both 
genera ot the order Monoti'f ndtlu^- fho Kvhidud^ m sjaii} ant- 
eiitcr, and tlio OmUhorlupuhu^, or diiek-hilled pl.itipns, both 
of whieh aro tound also in easti'in Australia ami Tusmaiiia Tho 
other order of Maninwlm associated with Ausii.di.i,the M>ir.sH}nalin, 
is well ropre.sented in South Aiistrali.i. It contains st\i*n genma 
of Matrvjjudithr t»r kangaroo.s, ineliiding the wallaby and kangaroo 
i-at, tour genera of Phahv(fi\{ida\ oi opossuin.s, ami live species 
of Jkisifioida’, or “ luiive cats” Two gem i a of this family are 
iiceuliar to tho region tin* (InvttH'ervus ami the Jntirliiuonufs , tho 
lattiT is found in the infenor. It is a inousc-likc animal with 
hu'go cais, and is icniaikahle for tin* elongation ol its lorc-arni 
and hind-foot and for the comj)h*te abseiieo of the h.illux. Tho 
Phasru/imtfSf or womhiit, oiieol lhelaige.st ot the. riiarsii]iials, is also 
found in South Austialia, and the eiiiiims Mifrimcobius^ or ant- 
eater of AVestern Au.stialia. Tliis icmaikuhle aiiiiiial is about tho 
size of a squirrel ; it }>osscsses fifty-two teeth (a greater number 
than any kiiowm qnadrujied), and, unlike the other niemhers of 
its order, the femalo has no jamch, the young h.'inging from iiip]4os 
eoneealed amongst tho hair of her abdomen. The ilnnrnfutH^ with 
peeuliaily slender limh.s ainl a jnuicli o]>ening hat kw aids, is found 
in the iiitcrioi. The i(*niainiiig AInmmnha consist tif the dingo, or 
native dog, ami a few' sja'cie-. of Muridiv^ tin* imm.se fiiniily, ami 
Chetmpft'rn^ or hats. There aie alumt 70U sjieeies of hinls, 
iut'lmling 60 s]»eeu*K t)f parrots. Of tin* 9 families peculiar to tlio 
Australian icgitui, .5 ait* well i(']>rcscnted, inclutiiiig the MfJijdunjidtv 
(hoiioy-HUckers), (Jmuthddir (cofkalotjsj, Phdiin nudtr. (hroatl-tailed 
and grass paiTotj nets), MitjffjHjdidai (nioiimbnnikt*is^) ami CitsHixriii» 
(eassowaries). The last-iiamttl family is r(‘prt‘S(*nted by the 
Ih'otnmuHf tu* oiim, winch is hunletl in sunn* paitsof the colony. 
Reptiles arc laiiiy rcprest*iitt‘tl . then* ait* fifteen sj)eeii*.s of 
poisonous snakes. Thu li/ards ai i* v(‘ry ]>eciiliar; South anti Weslcru 
Australia etintain tw clvt* )»e(mliai gt. m ia. Nt> tailed ^ini}i1idna exist 
in the eonlineut, hut frogs aiitl toads nre plentiful. 

Flora , — Tho ]'lant sjtecies rt*.seiiihle thow* of the eastern colonies 
and Wobteru Austr.ili.i, hut are more liiiiitc'd in vaiiety, Tho 
colony, from its dryness, laclv,s a mimher known t*lsewln*re, 
Kiiornioiis areas an* alniost destitute (*f toiesls lU' of timber tn‘es, 
J’hii'al If pt an family, so valuable foi timber anti gum as well as 
for sanitary reasons, aic faiily lepieseiitt**!. Aim i.is aie abiimlant, 
the bark of stmio htsing an articlt* of et)nmn*ree. Flimlt*rs larigo 
has iiiueh of the valuahlt* .sugai-gum, /Jarahf/iius (\>rffaovahja\ 
whieh is being now jaesciMil in ftuest re.st*ives. Its timht'r is 
very hard and stioiig, not waijang, leslsting tlamp .and .mts. 'rho 
hoatl-lloweretJ stiingyhaik, Kut\ vnpdtlhda^ luit. a jteisisteiil hark, 
A sort of stringyhai k, Fav. htrodvnta^ is foiiml in Not them 
Ternfory. The gouty -stem tree {.idanMOiia ) or monkey hiead t)f 
the noith is a sort of lutdiah. Ahtml 500 mirthtiin plants ate 
Iiitliaii. Thu Taniarhtdas iinfira titsuis in Aiiihem land, with 
native nee, rattans, and wdhl nutmeg. Thu cedar is t)f tin* Imiian 
variety. Lines are iinineroiis in the south, tialni.s in the noith; 
among the most ht*.‘iutifiil is the Kditia (trumiaafa. Ji.ijik.->ia.s aiu 
very common in .samly distiicts. Flowering sbiiihs aic common in 
the south There aie 130 know'ii glasses iii Nojtht'rn Tenittuy. 

Fishn'un. — AVhaling was formeiJy an iinpoit.int iiulustiy aoout 
Eiieouiiter Dav, as sealing was in Kangartio Islantl. Tin w'bah'S 
have migrated, anti thestalsaie I'xtenninatt'il. < bi fl.e norlliein side 
trc]»aiig or itrche-de-nicr fisheiy has comincmed, and pe.iil ti.sliein s 
iia\e been estal)lishctl Of fish within tohmi.il wait is tlicie .iro 
forty-two ])e(*iiliai gt*neia. The tn»]>it‘al iiorfhJiassnnil.il fisli to 
(host* tiFNtulh (^hieeushnnl, while tlmsi* of Miiiflieiii li.n ' l'•s( Irlld^> 
Tiiaiiy uf the spet ies of Viettu in, T.ism ini.'i, ami ISew South Walts. 
There aro tJie liarracoiita, laniitt*, bn am, catiisii, lock eoti 

ami Murray cod, congt*i, ciaylish, cuttle, tlogfisb, n*l, flatfish, Hat- 
heatl, lluiimlcr, flyiiig-fish, gadlish, cinyling, giiinaid, hake, .lolin 
Dory, ray, 8aliin)ii (so c.'ill'*fl), st hii.ippci, scmIhu-c, shaik, st»lc, 
stpiul, bW'ordfisii, wdiiting, Ac 'J'lnuigh < .ailed by Enelihh n;iiiic.s, 
the fish do n *t al\vay.s ttiMispoinl f«) those in Eiiittpc. T In* Muruy 
cutl is a noble freshwater fish. 

Pommrrt-'. Tlieie is liltic sjtcciiltfivc fi.tdc, the .sliipjung being 
cni]dovctl ill file coiivcyaiictt ol tin* cvptuls ol the colttiiy ami 
the iiitroduetion t»f’ netdful .supplies. Tin* imj»ojt'. diiniii^ 1884 
uTiionnfcd to 1.5,749,353, of whi. h i''2,9S.3,296 came titmi tin l<iiitc(l 

* Oik* gemih ut tiilti icnmiXablo f.unily— the Itpoa is toiifincd to the distrii't 
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Kingdom, £997,765 from Kew Sonth Waled, £714,972 from 
Victoria, £68,460 from Tasmania, £34,675 from I9ew Zealand, 
£97,230 from India, £26,011 from Natal, £55,598 from Hongkong, 
£19,201 Irom Canada, £239,093 from Mauritiiu, £54,945 from 
Cliiiia, £49,028 from France, £61,727 from (lermany, £72,214 
from Norway and Sweden, £186,236 from the United States. 
Of the exports, £6,023,704, there went to the United Kingdom 
£4,081,864; New South Wales, £773,240; Victoria, £651,019; 
Queensland, £255,746; Capo Colony, £249,844; India, £144,287; 
Western Australia, £132,554; Natal, £78,118; France, £57,500; 
Mauritius, £52,010; Ilelgium, £33,092. Among the exports 
during 1884 were wool, £2,616,626; nlieat, £1,694,005; flour, 
£794,812; copper, £469,231 ; sbeepskins, £87,455; silver-lead, 
£66,592; bark, £45,049; jams, £.35, .338; horses, £30,845; tallow, 
£28,403; wine, £17,061; gold, £15,469. There were iini>ortod 
overland 411,307 sheep, and exported 168,770. Of shipping, 
then* entered 1120 vessels of 909,305 tons, and cleared 1111 of 
925,197. The British amounts were 768,301 and 783,121 tons 
respectively. In the Northern 'rorritory the imports were 
£140,229, exports £90,411 ; the gold export lor the last six months 
of 1885 was £33,860. 33ic assets of the eleven hanks at the close 
of 1 885 woi e £1 3, .380, 71 6, t otal ileposits £5,880,950. The Govem- 
mout savings bunks, on .Iiine 30, 188.5, had 53,164 depiisitors, with 
£1,571,283 as halaiiees— Ine ]>er eent. interest being allowed. 

Mauii/acfi(rrs.~‘ Increased attention has been lately directed to 
loeul industries, and a more protec'tive taritV has been enforced with 
a view to their develojunent. The oflieial n^tiirns for March 31, 
1886, gave 640 wuiks, einnloying 7952 men and 1350 women. 

Ooutyiitmrnfiim. --'riic iiistriet eouucils have charge of many of 
the roods. The geiieial dryness of tlie country is favourable to the 
condition of loads, itailways have been constructed for the con- 
veyaiicLi of farming ]iro(lueti to market, tlie (‘omage of minerals to 
XK)rt, and the tapping of the Murray liver traffic from the east. 
At tlie beginning of 1886 there were 1211 inile.s of railway 02 »en, 
and 570 in cour.so oi construction, 'i'he woiking cx{kuiscs dming 
1885 came to £.386,000, and the rcv<‘nue to £5.56,000. There are 
several tianiway.s, suppleinenting railway tu ' 

— The Govern men t is aiding Die iiiilw’ay movemoiit 
for opening out the interior hy the construction of w'aterworks and 
public reservoirs. To supjdy Adelaide, independently of the Torrens 
river, there has beiui an expeudituro of £866,942. Jvapunda has a 
reservoir of 41,200,000 gallons; Tort Pirio of 26,700,000; Mount 
Barker of 6,000,000; Port Augusta of 666,000; Mount Ganibicr 
and Gawler ea<‘h of 279,000. There are large storage tanks at 
many places, #.</., for 810,000 gallons at Momita. 

A(hni flint ration,^ The governor is the representative of the 
crown. The legislative eouneil, ot twenty-four rnemlKjrs, one third 
retiring every three yi'urs, is chosen hy 82,0l)0 oleetoi's. The house 
of assenibly, of lifly-lwo members, is uppoinU’d for Ihive years by 
60,000 eleetois, liesponsihle goveniineiit dates from 1856. The 
public debt, eoiitrueted for useful juiblic works, avuh £18,000,000 
in 1886. For the year 1884-85 tlie revenue ivas £2,157,931, but 
r.\]>eiulitura wiLs £2,430,513. A levision of the taritl’was neeossary. 
Customs yielded £511,230; railways, £662,455, against working 
expenses £411,850; land sales, £333,369; land rents, £182,013; 
waterworks, £72,366. The expenditure included £,311,189 for 
public W'orks, besides loaus; jioliee, £102,784; civil establi.sh- 
iiieuts, £73,828 ; legal, £50,051 ; charitable institutions, £86,968 
(there being no poor law) ; military defences, £39,473 ; inimigia- 
tioii, £31,129, Ac. The Northern Territory gave £71,518 as re- 
ceipts to the state, but with £85,000 (‘barges. The revenue for 
1885-86 was £2,270,039, and the expeudilure £2,363,290. No 
Austral a sill a eoluny has dene so much for the good of the aborigines 
and the advance of good inonils as South Austruliu. The adminis- 
tration is just and firni, Isniig well sustained by public sentiment. 

Education , — Not lieiiig so wealthy as its eastern neighbours, the 
colony has not been ablr to devote so huge an amount to .schools ; 
still, a grant of £126,000 was made during 1884-85 tow'ards the 
instrurtioii of 60,000 nuiuls. Of 450 sdiools, half arc called 
public, half provi-sional for Ihiiily-peojded districts. Payment 
fi’oin seholai*8 is not disipeiiscd Avitli ns m Victoria. liQUcls are 
Iwing set apart as edueatiunul grants for the future. All religioiiH 
deiioni illations are eipial in the sight of the law', none receiving 
any state aid. Bible reading is ssnetioned bt‘forc school hours, 
and any religious lessons may be given at Die eloso of w'liool time. 
The Adelai<lo university, so richly endowed by the colonists, re- 
iHiives an annual grant of £2550 from the local parliament. 

--Inehuling the Northern Territory, the population 
was retiinied in 1881 u.s 270,865 (149,530 nuilcs,'l.30,.335 lenuih*s), 
in addition to 6846 aborigines (3478 males, 2868 females). The 
births during 1886 were 12,046, and the deaths 3987 (2205 males 
and 1782 feniales). Classed at th(» last census according to religion, 
the population may bo thus stat<‘d ; -Clmrch of England, 76,000 ; 
Koman Catholic, 42,920 ; Wesleyaiis, 42,103 ; LiithoiauN, 19,617 ; 
Preshytoriaus, 17,917 ; Baptists, 14, 000 ; Bible Christians, 10,500; 
Primitive Methodists, 10,350 ; Cougrogationalists, 9908. Tlie 
population in the Northern Territory, 3500, contains onh ^ut 


a hundred females, but has 8000 ChinameiL Mom fllum Wf Urn i 
people of South Australia, whether of English or Oerman 
are native-born. In 1886 the {lopulation was 825,000. 

-Though the coast of Northern Territory was weH 
known to Poitugueso and Spanish navigators as early as perhaps 
1580, being called Great Java, it was not surveyed till 1644, when 
Tasman laid down the line of shore pretty accurately. The 
western part of the sonthom coast had been seen and named Nuyt’s 
Land in 1 627. But Flinders, by his discovery of the two great gulfs, 
Kangaroo ibland, and Encounter Bay, in 1802, was tno first to 
reveal South Australia proper. Captain Sturt descended the 
Murray in 1830, and looKed over the hills near Adelaide. The 
first to direct attention to a settlement thcra was Major Baron, 
who eommimieatcd with the colonial office in February 1881. 

His suggestion was to establisb, at no charge to the British 
Government, a private com|)auy, that should settle a party on 
Yorko PeniiiNiila. He believed a largo river entered Spencer 
Gulf. In August Colonel Torrens and others proposed to imrchase 
laml between 132“ and 141* — 500,000 acres at 6fl. an acre. Some 
were in favour of Spencer Gulf, others of Kangaroo Island, and a 
few for the inaiiilaiid toivards the Murray. Memorialists in 1832 
souglit a charter for the South Austi'alian Association, giving 
extensive powers of seU-govommeiit. Land sales were to pay the 
passages or free labour, chiefly young married people, and no con- 
victs were ever to he sent thither. Ijord Goderich did not favour 
the scheme, and tliought a colony with free institutions might 
prejudice Die interests of New South Wales, while free ti*ado 
would interfere with the English navigation laws. After much 
negotiation, the Enclish uuDiorities regarded Die ^clmme more 
favourably, but w^ouhl not consent to give the eomiiany the powers 
they sought. The company receded in theii demands, and offered 
security lor the projHir (mservonco of law* and order, while deposit- 
ing cash for the purchase of land. Captain Stnrl in 1834 
infonnod the colonial secretary tliat 8j»eneer Gulf and Kangaroo 
Island were objcctionublu, but that the (‘astern side of Si Yiiiocmt 
Gulf was the best loealily. In 1835 the ministry got an Act 
passed for the erection of a colony, under comiuission(‘rs axiiiointod 
oy the crow’U, W'ho would bes responsible lor their acts to the British 
Governnumt. It was arranged tlnit a local govenimcut should lie 
e8tablishc‘d W'hen the sctDcmeut had 50,000 ]>eople. Mr George 
Fife Angus advanced a large sum as seeiirily to the state. Though 
the first HOtDeiH were sent to Kangaroo Island, all weie afterwards 
gathered on the Adelaide plains. 'Hie colony w’as proclaimed 
under a gum tiee, December 28, 1836. (heat delay took place in 
the survey of land. The South Australian (Nmipany purchased 
large tracts tiom the coinmissioners at 128. ])e) .icie and sold at 
208. A general spceulativo spirit an’csted ]>rogi(“>H. Governor 
Gawler wvnt into extravagant ouDay on publie buildings, &e., and 
drew against orders upon the English treasury. Such (lifficulties 
arose that the British rulers had to suspend the charter in 1841 and 
make Soutli Australia a crowm colony. A revival of pi'osperity took 
]ilttce when the farms were tilled and poverty had taught ]iru(leii(^ 
Copjier and lead mines wore subseqiu’ntly discovered. Kapunda 
ill 1848, and Die Burra Burra copiK*r mine in 1845, greatly aided in 
the restoration of commercial credit. The gold fever in Victoria 
drew oir numbers in 1852; but the good pric(*s then realized for 
brcadstufls gave a great impetus to fanning. It deserves to lie 
mentioned that rarely if ever has a colony been so favoured as 
South Australia in tho character of its early settlers. (J. BO.) 

SOUTH BEND, a city of the United States, tho county 
seat of St Josojih county, Indiana, received its name from 
its position at a great bend of the St Josejih river, which 
is navigable to this point from its mouth at St Joseph on 
Lake Michigan. By railway the city is 85 miles east of 
Uhicago. It is a great manufacturing centre, with iron- 
works, carriage, waggon, idough, and sewing machine 
factories, flour-mills, paper-mills, <tc. The court-house is 
one of the best buildings in the State ; and the Homan 
Catholic university of Notre Dame, St Mary’s academy, 
and St Josephus academy are institutions of some import- 
ance. Tlie pojmlation of the city numbered 1652 in 1850, 
7206 in 1870, and 13,280 in 1880. 

SOUTH CAROLINA, one of the original thirteen Plati 
States of the American Union, commonly known as the 
Palmetto State, from the abundance of this kind of palm 
on the coast, once formed a part of that vast territory of 
the New World claimed by tho Spaniards under the name 
of Florida and by the French under that of New France ; 
or, to be more concise, it comprised the southern or lower 
portion of what was formerly styled Carolina, and subse- 
quently divided into North and South Carolina. It lies 

















4' lat. aaa between 78* 2^ 
i^ttd 83^ 49' W. long. In ctbape it is an irregular triangle, 
tibe vertex resting upon the Blue Bidge Mountains in the 
extreme north-west^ while the Atlantic forms its base. 
It is bounded K and N.E. by North Carolina, B.E. by 
the Atlantic, and S.W. by the Savannah river, which, 
with its tributaries the Tugaloo and Chatauga, separates 
it from (i^orgia. The state is 189 miles long and 160 
broad, containing 30,961 square miles or 19,816,040 
acres, and is divided into thirty-four counties (formerly 
districts). At the census of 1880 the population 
numbered 995,577, of whom 391,105 were white, the rest 
taoe. coloured. Very few Indians are to be found. The surface 
may be about equally divided into high, middling, and 
low land, the last-named rising from the sea-coast, vrhere 
it is very flat and level, and gradually increasing in 
elevation towards the interior, where it attains a mean of 
250 feet, continuing to the north line, where, after varying 
from 300 to 800 feet it reaches its highest elevation of 
1000 feet. The land along and near the coast is low, 
marshy, and swami)y, esi)ecially on the rivers* banks, rolling 
and diversified towards the centre, and undulating near the 
mountain slope, but in places abrupt, King’s Mountain 
rising almost perpendicularly 500 feet. The chief eleva- 
tions in this section are the Saluda Mountains, spurs of the 
Blue Bidge, King’s Mountain (1692 feet), Paris Mountain 
(2054 feet), Talile Bock (3000 feet), Ca?sar*s Head (3118 
feet), and M ount Pinnacle (3436 feet). This region abounds 
in beautiful and picturesque scenery, rendering it attractive 
to tourists, and making it a great summer resort, 
rs. The land is irrigated and well-drained by numerous 
rivers, the largest of which is the Santee, formed by the 
Saluda, C’ongaree, (Catawba, and Waioree, uniting at the 
centre of the State. The other rivers of any size arc the 
Waccamaw, Lynch’s, Great and Little Peedee, forming the 
J’cedee, Black, Waiido. Ashley, Cooper, Edisto, Cknnbahco, 
Ashepoo, (Joosaw, Port Koyal, and Broad (on the coast), 
this last being more of a bay. The sea-coast is fringed 
by numerous islands, and indented by bays and inlets, — 
Winyaw and Bull’s Bays, (Charleston Harbour, Stono Inlet, 
Nortli and South Edisto Inlets, St llolcna Sound, and 
Port Boyal, - the last one of the finest harbours in the 
world, as its name, said to have been given on this 
account by the early discoverers and explorers, would 
imply. The entire coast ^outh of Winyaw is composed of 
a network of cre(3ks and sounds, so that, for small craft, 
navigation inland may be had from this point to the 
mouth of the Savannah on the extreme south-west. Most 
of the rivers rising in the inountains are navigable nearly to 
the foot-sio])c. Here numerous rapids aud waterfalls afford 
excellent mill-power. Canals throughout the State are not 
numerous, the few formerly in use having been abandoned 
in favour of the railroads. The Santee C^anal, connecting 
that river with the headwaters of the Cooper, 22 miles in 
length, has given place to the North-Eastern Kail way. 
ate. The climate of South ( Woliiia is mild and genial, snow 
falling in the mountains but rarely in tlio middle sections, 
and seldom or never along the coast. Tlie sea islands 
generally, as well as the pine barrens, are healthy, furnish- 
ing the planter with a summer home and safe retreat from 
the malaria of the rice lands. These regions wore formerly 
innocuous to the whites, as they still are to the negroes, 
but subsequent clearance and cultivation have rendered 
them fatal in summer. The midlands are considered 
healthy in all parts except here and there along tlio creeks, 
while the mountain region is unexceptionable, 
h- Tho coast of South Caroliiiu, like places in tlic same latitude, is 
subject to violetit storms, tornadoes, aud cyclones, which make 
their annual visits on or about the autumnal equinox, doing much 
damage. Till quite recently the district has never lieou seriously 
troubled with earthquakes. Slight tremors have indeed been felt 


and recorded since 1764, without, however, causing serious iidiury* 
But on the night of the Slst August 1886 Charleston was ^ted 
by ^ earthquake which was followc*d by other shocks and tremors, 
which continued night and day at intervals with greater or less 
violence, as the following list bhows: — 

August 27...1 shock, slight. iSept. 8...1 shock, slight. 

August 28. ..1 shewk, slight. Scj,!. shock, slight 

August 31 . 6 shfK'ks, destructive. 'Sept. 12 . 1 shock, slight 


Sept 

Sept. 

Sept 

Sept 

Se]»t 

Sept 


1. .3 shocks, seveiv. 

2 .3 shocks, severe. 

3.. . 2 shocks, severe. 

1.. .2 shocks, slight. 
f)...l shock, inodoralA 

7.. . 2 shocks, slight 


Sept. 15 . 2 shocks, moderate. 

21 .1 shock, severe, 
j Sept. 22 ... I shock, moderate, local. 

Sej>t. 27.. 1 shock, severe. 

Se])t. 28 .1 shock, moderate. 

Sept 30 ..1 shock, slight 

Tho main shock was very du.structivu to ]»ro]»erty, while about 
forty lives were lost, and many more wore injilied. Crevices 
several yards in length and varying from one to four inches in 
width appeared, and in some jdaces in tho siibiubs of tho city 
fissures of much larger propoitions thiew up water to tho height 
of several feet There was no warning gi\en exeej)t that in the 
small town of Summerville, about 22 miles to the noith, consider- 
able diHtuiban(*(‘ was caused liy thuds and tremors with detona- 
tions on the 27th and 28tli, felt on tho latter date to some extent 
in Charleston. The violetiee of these shocks was confined almost 
exclusively to this State, though they were felt in a slighter degree 
in Georgia and North ('aroliua. 

Tlio soil in the low country is remarkably feitile, the river Vegeta* 
swamps and reclaimed marshes l)cing admirably adapted to tho tion. 
cultivation of jicc, while the sandy loam of tlie wa islands aud 
suiiouiiding mam produces the finest long staple, Idack seed, or 
sea island cotton (d* .silky fibre. As we recede from tln^ salt the 
staple bei'omcs shorter and the plant has a less luxniiant growth. 

The rice prc»ducetl liere, noted abioad as Carolina rice, is «*oiisidered 
first ill the niarkids of tho wsirld. 'fhe Stale was the first to 
introdiue lice culture in America, the seed having been brought 
in 1693 by a vijs.sei from Madagascar. Abundant crons are raised 
of wbcut, lyo, inui/.e, oats, barley, biickwdieat, ])ease, neans, sugar, 
lobiiceu, indigo, sorghum, brooin-c'orn, suntlower, guinea-corn, 
sweet ami Irisli ]iotatoes, lietnp, Max, and liops. Numorons 
oielmids, all over the State, furnish quantities of n]»ph*8, peaiw, 
quinces, jdums, peaches, nectarines, apiicots, t*hciTics, and along 
the coast figs, manges, lemons, olives, and pomegranates. The 
iwspbeirv, hlaclcherry, inulbeny, and whorllchcrry aie produced. 

Tlic strawberry is extensively eultivutod along tin* coast, and 
shqipeil 111 immense quantities to the northern nuu’kets. Of nuts, 
the walnut, pecan, cheslunt, hickor\, shell-bark, ha/el nut, and 
cliiiiquapiii may bo mentioned. The gnipe giow\s wild in many 
IKirtions of the State, and in great vuiieties, which, when culti- 
vated, >ie]d a delicious wine. In certain hcctioiis huiidieds ol acjrcfi 
or« devoted to the culture. Tho gardens and farms laoduco in 
ahuiidanec turnips, beets, parsiiqis, eaiiots, aitii-bokes, mustard, 
benno, ihuhaib, arrowroot, water and musk meloiKs, (ueuiiihcrs, 
Ciihbage.s, k.ile, lettuce, cayenne nc[»per, squablies, okra, jmiiipkinB, 
onions, leeks, beans, radishes, celery, green pi*ase, and tcunatoes, — 
the last tw”!) trom eaily S]uiiig io iiiid-wiut(‘r. Tlie jubinino, 
Cherokee rose or muideserii»t, wild lioiiex suckle, and swe«*t -brier 
perfume the woods ; the dog- wood and friiigo tree abound in the 
forest; and gaideri flowers in the cities, espceially Chailc.ston, 
Columbia, and Beaufort, are the admiration of strangers. Con- 
sjiicuous among these are the (^nmtlha jtifmmca of all varieties 
and shades, amlea in eveiyhm*, rosc.s ot numbiM’less descriptions, 
hyacinth, snow'dro]>, violet, dahlia, tulip, veihena, sweet olive, 
aud heliotrope. Valuable and almost im‘xliaustil)lo tim'sts extend 
over the greater jiart of the State, the long leaf oi \elIow j>iiie, 
eoiifined cdiietly to the low country, coveiing ]0,O(K),0d0 acres, uiid 
lurniHhingiiiimense (piaiititicsof tiuihei, tai, pilili, tin])i iitine, and 
rosin. Here and elsewhere are found the magiioha, .swi 1 1 and hhn'k 
glim, W’hite, water, led, and In i* oak, blink w'alnut, ilm, hiekoiy, 
iiiajde, sycniiioie, ash, cypiess, chestnut, beech, lo« lls^ jn isiiiiiiioii, 
dogwood, ]>o))lar. The palmetto is pei uli u to tlie • o.ist 

Tho foiests abound in deer, Avild luikcAs, fo\t s, wild eats, Animals* 
raccoons, opossuins, i.ibluts, iiinl sipiiiiels, and along the water- 
courses are lomid the musk otlei, Among the lnuls are 

jugeoiis, doves, partridges, woodcock, snipe, ininn use the 1 of wild 
duek.s, imdudiug the Knglish oi raiu.is haik, teal, hkn khead, &c. 
Fivslnvater fish of every Aariety aie t.tkni in all the .stnunis in the 
interior, and the bays ‘'and inlcth furnish whiling, ni.ick«nl, bass, 
flounder, slnsqihead, shad, mullet, lihukfish, stuigeon, teirupin, 
turtle, shrill) ))s, crabs, and oystcis. (.Quantities of salinoii and carp 
have been iuruLhed by the fish (.omuiissioneis foi stinking the 
waters. 

Miiiei 
Lancaster, 

AbbovilJo 

lead in the , ^ rti * ' 

Qrecnville, aud Pickens , mangaiic.se in Lancusti'i*, i ork, Clicster, 




288 (S O U T H 0 

Union, Spartanburg, Greenville, Pickens, Anderson, Abbeville, 
and Kdgefield ; bisiiiiitb in ('lu'stcrfiold and Lancaster ; jilnmbago 
in Spartanburg ; suapstoue in Fairliold, (’’bester, York, Spartan- 
burg, Laurojis, (Jrccnvillo, Pickens, AblmviDe, and Edgefield; coal 
ill (yhosterrK'ld and Atari boro. LiincKtone abounds in nearly all 
tin* uj)j)pr count ifs, but chiefly in Laurens and S2)5irtanburg. The 
finest l»luc. aiul grey granite is found m the middle and uj>pcr 
sections ; sandstont', burrstone, and flagstone in Edgefield, Pickens. 
York, ami Fairfield. Pottery and pcu’celuin clay, <piart7, and sand 
for glass e\i.st in many jdaces. Tuomoy states that “ tho alniiiinoiis 
formations that occur in immense beds of the iiiiesl pnrcclam clay 
arc often rxpDscd ])y tin* ileiiuding efl'cets of water ami lie in iicii 
strata upon the very surface, ready to tbo liiiml of the miinufacturcr. 
llotwccn Aiken and (iianiteville tbo beds arc in many riiNcs Co Icct 
tb.V’Jk, wliile tliose in the Savannah river neai Haml)uig aiefroiii JO 
xli V und »’f uuint passed purity.” The Aiken «*ouncil committee 
report in this vicinity imim nso beds of (litlcicnt kinds of cbiy, from 
the jmrest ami whitest kaolin to the. dnfk-colcMirc<l mud of which 
bricks are made, sands of all hues, some as fine as flour, others 
with large coarse crystals, silicctuis eaitlis of many kinds, ferru- 
ginous sandstmies, congloiiierati* slieli, l)unhtoue, miea, feldspar, 
and (xdiies ordiflereiit eoloiirs. Put a slioit distance of! a deposit 
of magnesia is found, and potash (.in leadily be made in the 
surrounding forests. FAperts have pionouneed tlie sands to be 
udmiiMbly ailajited for making glass ami er>btal, and the imality 
of the kaolin is admitted to lie eipial, if not sunmior, to tliat of 
wbieb St.'ifl'Drdsliire waie is imide. It is doubtful if tlie c*ombiiiii- 
tion of the jiigKslieiits of glass ami eartlnunvaro cun be found in 
such immediate proximity an} wliere else. Alineral spiiiigs exist 
in Hovcnvil of the upjK'i c(junties. * 

ilways. liailroads un» on the increase. Tlu* South (’arolina Railway, 
between Cbarleston and Augusta, fl.i., i\us, at the lime of its com- 
pletion, tlie 1oiig(\st eoiitiniioiis lailioad in tliowoild. 

Alunufaetiires .are growing 111 inijiortunce ; chief among thinn are 
itries. cotton yam and cloth, flour, lumber, turpiuitim*, and fertili/ers. 
The i’.ipaeity of twenty-nine mills now in operation is (‘stimuted at 
H,«2l,ltifl lb of yarn, 79,442, .‘P27 yards of elolb, and the value 
of ]»ro(lucl l$9,097,4fl4. In 1S80 theie were 82,824 spindles iiml 
ltJ7fl looms; ill 1884 105,112 spindles and 8052 looms. The 
number of lumbei mills at work is 729, employing 5894 bands 
and a capital oi $2,920,870. Tin* value of tlieir aiitiiial pioduetioii 
is $5,592,50.’). Of turpentine stills there are 291, with 0991 bauds 
and a (‘apital of $1,454,800, with an annual production to tlu* value 
of $2,912,271. Tb(‘se ligures show an increase of J(m) per cent, in 
loss than four years The tertili/ers an* valued at .i»8, 84 0,400, and 
the iiiiscelluneoiis maiiufaetuies at $2,114,080. TJie whole value 
of munutaetured prodmts w.is in 1800 $8,015,195; in 1870, 
$9,8.')«,9S1 ; ill 1880, $10,788,008; in 188i, $82,824,404. South 
Oaroliiia phosphates are of recent dale, but their iinjioi tanco iniy 
be sliowui by stating that they pay yearly, by din'ct taxation, an 
amount for royalty wbiidi is 20 j>er cent, of tbo whole income of 
tlu* State, 'rin* value of this ro<*k was first jroiiitcd out by Air 
•loiiatliaii Lucas, a planter, >vho afterw’ards materially assisted in 
ilevelo])iiig its usetiiliicss. The lirst eomp;iiiy, the Oliarleston 
South Carolina Alining and Alanufacturing ('ompiiiy, w'lks formed 
ill 1807, Them aie. now iourloen land and eleven river mining 
companies with capital ranging trom $10,000 to ,$200,000. Jii 
addition to these there are a iiiimbci of individuals who arc 
licensed by the State to mino in the navigable streams, enn»Ioying 
an estimated cajiital of about $,’>0,000 The total amount of 
idiosphute rock mined ami shipped in 18G8-70 was 20,000 tons; 
111 1871, 50,000tons; in 1875, 115,000 tons; in 1S80, 190,000 tons; 
and in 1888, 855,000 tons, --tbo total since 1868 being 2,290.000 
tons. Of this amount 1,078,070 tons were river aud 1,211,830 land 
rock. 1’lie eaoital invested in the former is $525,000, and 649 
hands are employed (wages $259.8(10), witli an animal ]»roduction 
of $907,170; in the latter tlie coiTes])oii(ling figures are e.apital 
$1,980,000, bauds 1286, wages $868, .560, production $J ,288,8.80. 

The six gold-inining counties report eleven mim’S m o]»eratioti. 
cm]doyiiig 600 hands, with a capital of $140,000 and an annual 
proiluctioii of $90,000. The same counties reiiort eighteen gold 
luiii(*H or gold-hearing areas not now woiked ; one of the mines bus 
a capital ol $10.000. Ten eoiinties K'poit <|iuiriies or kaolin bed.s. 
AVorl xod and unw'orked, there are twenty-tivo granite cjii.iiTies, live 
kaolin beds, and one soap-stone quarry. There are also in the Stat«* 
large iinw'orked Je]K)sits of mica, pyrites, I'orumUim. and marl, 
with .some sihei. Tho quarries and kaolin works, with a eajiital 
of $96,350, lijive an annual production of $220,000. 

Tlu* U[daiid eottoii crop of 1883 was 468,227 )».iles of 400 lb, 
Tho corn aiea Wiis 1,859,598 acres, and the prodm tion 10,876.711 
bushels. 821,958 acres in oats vieldnd u ero]) of 4,187,082 bushels. 
Of W’heal (182,215 acres) the yield W'as 1,388,731 bushels Tho rice 
crop of 1.S88-.S4 w'as 33,600 tierces. The sea-islaud cotton crop was 
9500 bags. 'J’his last, as well ns the small grain a ml sulisidiaiy crops, 
has sufl’en'd a decline in tho last few years of 25 to 85 per eent- 

Tlie proportions of wliile and coloiinai labour in the State aio 
about 30 per cent, and 70 ]>er cent, respectively. The rate of w^ages 
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paid is from $8 to $9 a month for men and $6 for women, with 
Doard. About 28 per cent, of white women and children work on 
the fanus, and about 61 Tier cent, of the coloured. The systems used 
arc — ^tho contract, in which services rendered are naiil by giving 
the labourer tho use of tho land and liouse, or where the wages 
are ])aid monthly, or a portion monthly and the remainder at 
tho end of tho } car ; and tho tenant systeth, in which the 
labourer rents the land, and from the crop pays the landlord 
the rent and for the use of tho animals, ijund varies in price 
from 50 cents for pine barren to $100 for choi(*e farming land. 

Horses and mules are raised at very little cost. Ordinary scrub Live 
cattle are seldom housed, roaming the forests at wull, except wlien stoi^ 
herded for branding or for driving to market. Sheep thrive away 
from the suit, aud are jiroiitablo in the mount n ins. Hogs, not 
improved hreod.s, like oattle, have the liberty of tho woods, and aro 
taken with dogs when needed. According to estiiiiatos of im- 
proved stock, there aro 792 Jerseys, 177 Ayrshires, 50 Devons, 33 
iiolsteiuH, 1 (Tucrnsey,bc&ides a nuiriber of Shorthorns and Rrohinins. 
Merino, South Dow n, Oxford Down, and Broad -Tail sheej) are raised 
in many ])arts of tho State, W'ith Essex and Berkshire hogs. 

Free seliools trace their origin as far liack as 1710. A system Educii 
of flee schools w’as inaugurated in 1811. The ])resent jmblic- tion. 
school sy.stem was established in 1868. It ]irovides free iiistmction 
to pupils of lH)th rai'cs, in ])riinary and intermediate graelcs. 

'riioir management is under tho direction of the State board of 
examiners, consisting of tho State superintendent of education, 
ami four other persons appointed by tlie governor. In each 
county the school commissioner is elected by the peo])hi for two 
years. Tho s(*hoolH are supported enliiely by taxation. There 
an* 8562 public schools in the State, 'nie number of jiersoiis in 
the State between tho ages of six and sixteen is 281,664, of whom 
51,440 are white males, 49,749 wiiito females, 90,897 (‘oloiired 
males, 89,578 coloured lemales. Tlio number of ])U]>iK i*iirolled 
is 178,023 (41,819 wliite males, 36,639 females, 48,418 coloured 
males, 51,147 females). Tho numher of male white teachers em- 
ployed is 1137, females 1205; colouied males 982, females 449, — 
making a total of 8773. 'fbere are 8562 }>iihhe sehoolhouses, 
valued at $405,097.31. Institutions for higher ediieation, sup- 
port ed by tlie State, aro tho South (^trolina (^olh*ge and South 
Carolina At ilitary Academy for white mnh*H, and the Clafliu College 
for coloured |>crsonH of both sexes. TliiTe is an institution tor 
the education of the deaf, dumb, and blind. Tb(*re aro, besides, 
imniorous private seliools and colleges. 

(Churches of all denominations niultipliiMl in tlie State dining the Religi 
colonial period, and siibsciiucntly Episco]>alians, Iheshyleimns, 
Independents, Baptists, mid French Protestants established congre- 
gations in (Jharloston jiusi after 1680. Alethodists and Romanists 
came a century later, Jews in 1756, German Lutherans in 1759. 

The coloured jicople are for the most part Alethodists, some hi'iiig 
Baptists and rresbyterians, a few Episcopalians. 

CUAULKSTON (/y.v.) is the largest city of tho Slate. Columbia Cities 
(q.v.\ tho capital, has (1886) a population of 20,000, while that of 
C3iarlestou is 60,000. Greenville, in the nortli-west ]iortion of tho 
State, is a growing railway centre and niamifneluring city, with a 
jwjuilation of 10,000. Georgetown and Beaufort on the. coiLst do a 
good Bhi])ping biLsiiiess in lunihcr and other f*xports. S])Rrtauburg 
and Aiken are inqiortant ]dace.s, the tornier as a railway centre, 
the latter as a health resort for invalid .strangers in winter, when 
the population is more than doubled. Other towns are N(’wheiTy, 
Orangeburg, Florence, Camden, Sumter, Grnnitevillo, Chester, 
Andersou, Ahh(*ville, Winnshoro, Yorkville, Union, Cheraw', Wal- 
halla, Piedmont, Port Royal, ALarion, Darlington, Lancaster. 

The executive department consists of a governor, lieutenant- Govei 
governor, w'ho is cj; officio president of tho w'liate, (‘omptroller- ment, 
gent*rul, treasurer, secretary of state, attonicy-gcncial, and a 
Kupciinteiidcnt of education ; these aro clocted by tho people, to 
servo tw’O ycara. I’hn legislative dt*partniciit «*iiibrae(*.s a senate 
and a house of rejuesentatives, wliich together aro called tho gem‘ral 
assembly. The former is (*omposed ot thirty-seven meiuber.s, 
elected for four years, oiio from each coimty, cxcM*pt Charleston, 
wdiioh sends tw'o. Tho house of roiireseiilatives consists of 124 
memlicrs, oleclcd for two years. Tho judicial departinoiiL consists 
of u sui»reme court and of circuit, ]iiohate, and ju.stices* courts. 

Tho supremo and circuit court judges aro elected by the general 
assembly,— the former for six years, the latter for four. Tin* 
probate judges for each (*ouiity are elected by tlie jjcople, and the 
Justieos of tiip iH'aoc are appointed by tlie governor. 

The first a I tempt to settle (Airolina was in 1562, wdien Admiral Histo 
Ooligny obtained from Charles IX. of Frani.*e jieiinission to plant 
a colony of Protestants on the coast of Florida. An <‘xpeditioii was 
fitted out nt tho ex])i»nso of the crown, and plac(*d under tho 
conmmnd of Jean Kihault Fear of the Siiaiiiurds perluqis induced 
them to chniige their plans, and, entering i'ort Royal, they landed 
on Lemon Island, w'here thoy erected a pillar, and afterwards a 
fort, which they named, in honour of tin* king, Arx Carolina. 
Leaving a suflicient numlx*r to garrison the fort, Riliault returned 
to France. Two years later a second expedition under Laudoniiici e. 
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one of Ribault*B men, was fitted out, but on landing at Port Boyal | 
it found no traces of the fonner. This colony likewise mot with j 
disaster, being nuissacred by the Spaniaids from Florida. It was 
not until a century later that a permaiient settlement was made 
by the English, who, alter the lies! oration, began to recognize 
their claim to a large ternt(»ry in the southern district of Niirth 
America. In 1662 u grant was obtained from Charles II., and in 
1667 an expedition sailed under command of Oapt. Willinm Saylc. 
They reached Port Koyal, where they imnle n bettlement, but a few 
years after removetl to the west bank of the Ashley, and built a 
town which they called, after the English monarch, Charlestown. 
Subsequently they again removed to Oyster Point, the present site 
of Charleston. (W. SI.) 

SOUTHCOTT, Joanna (1750- 1814), was born in 
llovonsliire about 1750, and w^as for a considerable time 
a domestic servant. She was originally an adherent of 
tho Methodists, but, becoming pCTsuaded she possessed 
supernatural gifts, she wrote and dictated prophecies in 
rhyme, and announced herself as the woman spoken of in 
the Apocalypse (oh. xii.), affirming, when beyond the age 
of sixty, that sho w'oulil be delivered of Shiloh on the 
19th October I8J4. For some days previous tc this she 
was attended by her follow’ers night and day, but Shiloh 
failed to a[>pear, and it w'as given out that she was in a 
trance. Slie died of dropsy on the 29 th of the same 
niontli. Her followers arc said to have numbered over 
100,000, and so late as J8C0 they were not extinct 

Among her ]»nhlica1ioiis w’hi<h immln r over sixty, and arc all 
cquiiHv iiicohi'icnt 111 thoiiuht and grammar, may bo mentioned 
Htramjt J^'lfict^ of Faiths lSOl-2 ; Fnc Fj'jmition of the liihlc^ 
1H04 ; The Muoh of JFondirs^ 1S1;1 11 ; \\xu\ Frophecun aimoundnq 
the Jhrth of thf Prince of J‘t(te( ^ 1S14. A lady named Esaam lett 
huge *sums of money fot punting and publishing tlie Sacred 
JVntnujs oj Joanna Southcott. Tlie will was «libput(d by a nicco 
on the giouiul that the w'lilingh w(‘H‘ hla&pheinous, l»ut the ('tmit 
of ChniK ory sustaim d it. 

Sie iColir rts, OAs; on f?i> la'une At X'^sum of Joanna Southcott, IHfl \ 

KtMie, Vontit Stott ifitnt i f On i o mnistoiot ^ aUtudunt the thath of Joanna 
Southiotf, Isl » 

SOUTITEXI), a watering place of Essex, is situated on 
the north bank ot the Uliatncs, 5 miles w'cst of Shoeburyness, 
and by the London, Tilbury, and Soutlicnd liailw'ay, 42 
miles cast of Jioudoii, with which it is also connected by 
steamer. Jt first sjirang into notice from a visit of Queen 
Caroline in iNOl, and, u.s it is tlie nearest watering-place 
to London, it is much frctjiiented by excursionists, es[»c- 
cially by the jioorer classixs. Jt is clean and w^ell built, 
and at ClilT Towti there are a number of large villas. 
Ojiposite Cliff Town there is a ]aiblie garden called the 
Shrubbery. The bathing h. good, but the tide recedes 
with great raiiidity and for nearly a mile. The jder, 
wdiieh is miles in length, and on which there is a tram- 
w’ay, peimit?. the np])roacli ot steaim rs at ail tides. The 
jiuhlie hull W’as erecl<*d in 1872 at a cost of .£3000, and 
a luechauics’ institution dates from 1881. The llochfortl 
county court is held every t Iternate month in the jaiblic 
hall. A local board of health w’as eslablislied in 18GG. 
The population of the urban sanitary district (area 3441 
acres) in 1871 was 4501, and in 1881 it was 7979. 

^ SOl’TTTEKNE, Thomas (IGGO 1740)—“ Honest Tom 
Southeriie,” to give the author of yV/c Fata/ Marnat/e the 
name by wdiiidi his contem])orarics usually called him — 
was a clever craftsman for tho stage, according to tho 
degenerate tradition of the Restoration dramatists, — with 
the eye of a horn ojiportunist toi the ])o])ular intiTests of 
tho hour in so far as they could be turned to histrionic 
account, hut without deeper seeing of tho functions of the 
drama, lioni in Du Id in in ICGO, ho came to TiOndon and 
entered the Middle Teiuplo in 1G78, hut only to desert law 
very speedily for dramatic authorshij). His first play, 27ie 
Persian Piince, or the Loyal JinJhtr^ is a good example, 
in its diplomatic reference to passing evemts and its veiled 
compliment to James, duke of York, of his ready tact as 
a playwright. The most important practical result of the 
play, which was remarkably successful on the stage, was 
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an ensign’s commission, noteworthy in that it supplied 
Boutherne with materials for later dramatization. After 
an interval of active service more plays followed, and were 
produced with eijual success ; of these The Fatal Marriage 
(1G94), knowrn also by the name of its heroine, Isabella, 
has tho be.st claim to remembrance. Its strain of ])athetic 
quality echoes the later Filizabethaiis in a way that con- 
trasts suggestively with the shallow, if spirited, indecencies 
of Bouthcriie’s comedies, which, although their author w'as 
commended by Dryden for Lis ])urity as a playwright, are 
certainly not overw’ciglited with delicacy. Sir Anlhony 
Lovfy or the Gambling Lady^ in which the hero assumes 
female disguise without accession of modesty, is a good 
example ot the rest; one utterance o) its hero, “Every 
day a new mistress and a new (inariel,” might indeed 
serve as a good motto of Restoration comedy in general. 
Except to the student, Southerne’s work, huw'<'ver, is 
hardly of permanent interest. The Souther nc of whom 
I’opo, who ranked him as friend and praised him for his 
sterling qualities, remarked in some Jincis that 

“ llOiivcii sriit clown to 1 111*30 
The j>rico of prologues ami ol‘phi>s” 
exemplifies what business tact and dramatic ingenuity can 
accomplish, for of real artistic faculty he had little*. His 
[Aliya resulted, through ingenious management, in a pecun- 
iary return which dazzled Dryden and made their authoi 
a wealthy citizen, hut they lia\e not the (quality of work 
which endures. He died in 174G. 

BOUTHlilY, Cakolink (1786 1854), the second wife 
of Robert Soutliey, w’as born at l^ymington, Hants, on 
December Gth, 1780. As a girl (Caroline Ann Lowh’^ 
show’ed a certain literary and artistic aptitude, the more* 
remarkable j)(‘rhat>s from the lonelini'ss c»f her early life* 
and tho morbidly delicate condition of her health, - an 
aptitude, how’i*\er, ot no real distinction. When money 
difficulties came upon lu r in middle age she determined 
to turn her talents to account in literature. Her first 
venture was the sending anonymously of a narrative 
poem c‘alled Ellen Fitjirtfiur to Southi'y, and this led to 
the acquaintanceship and lifelong friendship wdiicli in 
1839 culininatcd in their marriage. ElUn Fit‘'arih}n' 
(1820) may he taken as typical, in its prosy simplicil}, of 
the rest of its author’s w’ork, which reproduced tlie studied 
unadornment ol certain jK>rtions of Southey’s and Words- 
W’orth’s poetry without that glamour wJiicli, e.speeially 
with the second of llitxse WTiters, so often iecleenu‘d 
simplicity from mere baldness. Mrs Southejs }»ocnis 
were published in a collected edition in 18G7. Her jirose 
is on the whole mon* interesting tljan her verse, though 
with rare exeeptioris — infected with like dulness. Among 
her prose waitings may be mentioneil (Staplers on ( linnh- 
yards (1829), her best work; Tales of the Moots (1828) , 
and Stdivyn in Starch of a Daughter (1S35). Her must 
interesting nii'nioiial is her corresj»ondence with Southey, 
which, soiin'what unfairly ovcilooked in the eilition of tlie 
]>oet’s Life and Lettos edited by his .son, has been ]»nh 
lished by iTof. Dow den in the Dublin liiiiirMfy 
Series. Tt was soon alter her inariiuge that hi r JiiisltamD 
menial state became lK)peIe.s.s, and fioiii this tunc till his 
death in 1843, and indeed till her own, her life wiis one 
of much bufr(*ring. Mrs Southey died at Rucklaml t^ot- 
tage, Lymington, on July 2()tli 18.") b two }e.irs after tho 
queen Lad granted her an annual jieiision of f2()0. 

licsidcs till* woiks alrc.idy rui nfioiud, sh<‘ wioft* 7//i U nftnrs 
Talc, and oth r Pin ms, 1822, Sol da m JJouri (i>ro.M* and vtrsf), 
1826; Tah't of th Paelora The Jinihdau, 1886, Jlohin 

Ifood, wnttc ‘1 ill (’diijiiik tioii ixitli 8outlit*y, at whoso dtnlh this 
metrical ]»roduction was imoinjilitc 

SOUTHEY, KoiiEnr (1774-1843), born in Bristol 
on the 12th of August 1774. JIis fatJicr, a native of 
Somerset, was an unsai‘rch.-ilul drajiei. To his mother, 

XXll. - 37 
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Margaret Hill, Southey owed his buoyant spirits, his 
practical sense, and his earliest friends. The first of 
these, Miss Tyler, his mother’s half-sister, took possession 
of him when he was three ; under her care he saw and 
heard a great deal of theatres and of acting. His solitary 
life in an old maid’s household threw him upon his own 
resources and developed a taste for reading. Ho was 
sent to several private schools, and had good fortune at 
none of them ; in 1788 he went to Westminster, where ho 
was scarcely more fortunate. After a brief sojourn he 
was expcllod in 1792, because an essay of his on flog- 
ging, in a school magazine called Th^ Flagellant^ was 
resented by Dr Vincent, the head-master. At West- 
minster ho gained the friendship of two boys who wore 
faithful to him and helpful throughout his life ; these 
were Charles Winn and Crosvenor JJedford. About this 
time his father died ; bis aunt, however, determined that 
he should go to ()xford. Jlc was refused at Christ 
Church on account of the essay in The Flagellant \ but 
Jliilliol gave him a home. At Oxford he led his own life, 
lived in liis own thoughts, and got little or nothing from 
tlio university. In 17t)t (ycridgo dashed at Southey, 
took him by storm, and filled Lis head with })lan8 for 
an ideal colony in tlio wilds. The new society, whose 
members were to have all things in common, was to 
ho called “The Pantisocracy.” Their life was to com- 
bine manual labour and domestic bliss ; to attain the 
latter, Southey set his affections on a Miss Edith Frickcr, 
ivhose sister married Coleridge. All this was intolerable 
to Aliss Tyler, and Southey was banished. Ho and 
( V»Ioridgo then tried, by lecturing and journalism, to raise 
money for their American schemes ; but luckily Southey’s 
uncle, wlio had educated him, — Mr Hill, the English 
fliaplain at Jjisbon, - -advised him to travel. On the 14th 
of November 1795, before ho start(‘d, he was secretly 
married to Edith Flicker. On his return from Lisbon 
the marriage was acknowledged, and Southey wandered 
from one house to another in the south of England. He 
tried, or was urged to try, the three professions which are 
by courtesy styled learned ” ; it might bo more true to 
call them the technical, tin* stereotyped professions. 
Soutliey was scared from all three, — from clericalism by 
dogma, from medicine by the dissecting-room, from law 
by its crabbed dulncss. In literature alone he found his 
proper sphere; and in 180i5 ho settled down in his life- 
long homo, (Ircta Hall, near Keswick. Henceforth his 
years wenj even and uneventful. He wrote and read 
with meelianical, witli appalling regularity ; his library 
gr(',w to fourt(‘en tliousand volumes. Ho had children, 
and lost sciveral ; and his house was a refuge for the wife 
and family of (k)lLTidgo. With Wordsworth and Landor 
he formed close fricndshijis. In 1813 he was made poet- 
laureate ; and some years before liis death he was offered a 
baronetcy — wliich, liowever, he with good reason declined. 
Two groat sorrows embittered his life : in 1809 he lost his 
ehlest boy Herbert, and in 1834 his wife was taken to a 
madhouse, whence she eame back to die. In 1839 he 
married Caroline Bowles, That ►same year his memory 
failed, his speech became uncertain, and his power of 
writing soon went ; softening of the brain had taken irre- 
mediable told of the once tireless intellect. To the last 
In* would hover round his books and handle them lovingly. 
Ho died on the 2l8t of March 1813 ; he is buried, near 
his first wife and her children, in Crosthwaito churchyard. 

The amount of Southey's work iii literature is enonnous. His 
collected verse, witli its explanatory notes, fills ten volumes ; his 
prose oeeiipies about forty. But his greatest works were loft un- 
completed, and this, in some sen‘<o, is typical of Southey’s whole 
achievement iti the world of letters; there is always something 
unsatisfying, disappointing, about him. Ho seldom realized or 
seldom found scope for Ins true bent in literature. This is most 


true of his efforts in verse. In his childhood Southey fell in with 
Tasso, Tasso led him to Ariosto, and Ariosto to Spenser. These 
lieautiful, these luxuriantly xinogitiative poets captivated the boy; 
and Southey mistook liis youthful enthusiasm for an abidin]^, a life- 
long inspiration. Ills inspiration was not gunuiiiely iina^native ; 
he hod too largo an infusion of prosaic commonplace in hu nature 
to be a true follower of Ariosto and Spenser. Southey, quite early 
in life, resolved to write a series of epics on the chief religions of 
the world. The subject was dangerous, aiui one epic is a life’s 
work ; it is not surnnsing that the too ambitious poet failed. His 
failure is twofold: ne was wanting in artistic |M)wer and in poetic 
sympathy. With regard to the first, lie says of himmdf, “It was 
long before i acepnred this power,” — the jjower of plan and con- 
struction, — “not fairly, indeed, till 1 was about five or six and 
thirty.” The fact is, ho never acquired it; lie never could con- 
struct a dramatic plot or mould it into artistic detail . When his 
epics arc not wildly impossible they aie incurably dull; at the 
best their iuterost is extrinsic rather than intrinsic, pervaded by 
the glamour of historic romance ratlicr than the light of pure 
poetry. And a man is not fit to write epics on the religions of the 
world when he can say of the prophet who has satiariod the gravest 
races of mankind, — Mohammed was “far more remarkable for 
audacious profligacy tliau for any intellectual endowments.” 
Southey’s ago was bounded, and had little sympathy for anything 
beyond itstdf and its own iianow interests; it was violently Tory, 
narrow'ly I’rotestant, defiantly English. And in liis verse Southey 
truthfully reflects the feeling of his age. ’fins led him to say 
dn^adfu] things about the Eastern religions in his prefaces to 
Kehamxi and Thalaba ; it made Jmti of A rc an incongruous blend- 
ing of Jlousscau, of Horace Walpole's roinantir'ism, of the Surrey 
theatre, and of Lady Ilunfciiigduii; it gave Madoc, a Celt of the 
12th centuiy, the mind of a cold middle-class Saxon evangelical of 
the regency. In the shorter jiieces Southey’s commonplnec asserts 
itself, and if that docs not meet us we find his bondage to his gener- 
ation. This bondage is (luito abject in The Vi^im of Jwlgment; 
Southey’s heavenly ])ersonages are Biitisli Philibtiiies from Old 
Saruin, magnified hut not tiansformed, engaged in endless placid 
adoration of an infinite George 111. When Southey sets himself 
to fondle the he loses all sense of measure and propriety. 

In the Funeral Ode to the Princess he can assert of her father — 
“Such the pioud, the virtuous rtory, 

Siuh I lie urent, the endlesH ^lory 
Ot 1)1 r fathers splendid J '* 

This famous ode, “with Iho grace and beaut 3 »^ of wdrich,” Sir 
Henry Taylor thinks, “ no facts could com)»*te,” is, it must be said, 
ill many of its coii])letH, too like the average hymn. The twang of 
the hymn spoils two of Southey’s best pieces The Holly Tree ends — 
“That in tny aire ni cheerful I nilifht be 
As the iriecMi winter of (lie holl\ tue ’* 

The last lines of iftanzas JVrifteu in Lihranf, a jioem dear to 
the lK)ok-lover, are jiaiufiilly like a rhyme on a tomb-stone : — 

“Yet liere n name, I trust. 

That will not peiish in tlie dust.” 

Some of his sul>je(*t.s, The PoiCs Ptlyrimagt, for instance, he would 
have tmilcd liclightfully in prose; olhcis, like the Botany Bay 
KchgucSf Bongs to Amencan IndUins, The Pig, The Dancing Bear, 
should never have been written. The. Betrvsprct, of w'hich this 
is a fair speciiiieii, — 

“ There where my little liandR were wont to rear 
With {indu the euilleat oulad of tlie — 

a living critic and biographer of Southey has eompared to The 
Deserted Village. Soutliey was not in Oio highest sense of the 
word a poet ; but if wo turn from his verse to his jirose wo arc in 
a different world ; there Southey is a master in his art, who works 
at ease with ^ace and skill. ‘‘Southey’s piosc is perfect,” said 
Byron ; and, if we do not slietch the “perfect,” or take it to mean 
the supreme perfection of the very greatest masters of style, Byron 
was right. For good prose, plain, unassiiniiiig, natural, he is not 
surpassed in English. In liis eliarming story of The Three Bears 
a phrase is often used wdiioh exHclly describes liis style ; when the 
ola lady finds what is neitln*!* too hot nor too cold, too large nor 
too small, she says it is “just right.” Southey’s prose is “just 
right,” — it expre.sses liis meaning with simple and admirable 
precision. In his prose and in liis criticism w^e of a later generation 
could do worse tlian learn from Soutliey ; his sober writing is an 
excellent corrective for our prevailing faults. In ])rose the real 
Southey emerges from his conventionality, liis interest and his 
<*uriosity are unbounded, as his Cmnmon-Place Book will prove; 
his stores of learning are at his readers’ service, as in 21ui Doctor \ 
his patriotism is vigorous and healthy, as in the Life of Nelson ; his 
criticism is sound, as in t\ns Lives of Cowper and of Wesley. But 
the truest Soutliey is in his Letters : the loyal, gallant, tender- 
hearted, faithful nian that he was is revealed in them. Southey’s 
fame will not rent, as he siipiwsed, on his verse ; all his faults are 
in that, — all liis own weakness, and all the false taste of his age. 
Bat his prose assures him a high place in English literature, though 
not a idace in the first rank even of prose writers. 
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SOUTHPORT, a municipal borough of Lancashire, 
England, and a favourite seaside resort, is situated 
between the estuaries of the Mersey and the Kibble, 
18 miles north of Liverpool, and is a terminal station of 
three railway systems. Its foreshore consists of a great 
expanse of hrm, bright sands, to the radiation of heat from 
which is attributed the mildness of its winter climate. 
Its proximity to Liverpool, Manchester, and other largo 
manufacturing towns has drawn to it a large resident 
population, and its visitors, in quest of health and pleasure, 
number many thousands annually. Its spacious streets, 
laid out at right angles to each other, are bordered with 
trees and ornamental gardens. Thu promenade along the 
shore is two miles in length; in its centre is the pier, a 
mile long, down which tramcars are drawn by a stationary 
steam-engine. Other facilities for outdoor enjoyment 
are provided in Hesketh Park (presented to the town 
by the late llev. Charles Hesketh, rector of North Meols, 
and one of the lords of the manor), the Botanic Garden.^, 
Kew Cardens, and the Winter Gardens. The last, laid out 
at a cost of XI 30,000, include a largo conservatory, a fine 
enclosed ])ronicnade, a theatre, and an aquarium. There 
is also a glaciarium, or skating and curling hall, in which 
those amusements may be practised on real ice all the year 
round. The Victoria baths were erected in 1870 at an 
expenditure of £50,000. The principal public buildings 
arc the town-hall, the Cambridge hall (used for concerts 
<kc.), and an extensive range of markets, erected in 1881 
at a cost of £40,000. Among the benevolent institutions 
are a general infirmary, a convalescent liosjjital, a sana- 
torium for children, and a ncuro-hydropathic hospital. 
Southport has also a free library and art gallery (the gift 
of the late William Atkinson), a literary and pluloaoi»hical 
institute, and a college (Trinity Hall) for the education of 
the daughters of Wesleyan ministers; and the town council 
arc now ( 1 88(5) engaged in building a museum and schools 
of science and art. The first house in Southjjort (an inn for 
the reception of sea-bathers) was built in 1791, and soon 
afttT other houses were creebid on the site now known as 
Lord Street. The population, which in 1 809 was 1 00, 
had increased in 1851 to 476G, and in 18G1 to 10,097. 
Ju 18G7 the town received a charter of incorporation, 
and since then its progress has been remarkable. Jn 1871 
the* populaticm of the borough (area 752G acres) was 
18,080 ; in 1881 this had grown to 32,20G, and in 188G 
it was estimated at 3G,59G. Its sanitary arrangements 
are very peifect, and the water supply is abundant and 
excellent. Southport gives its name to one of the parlia- 
mentary divisions of South-West I.ancashiro. 

SOUTH SllTELlhS. See Shikld.s, South. 
SOUTHWARK. See London. 

SOTTVESTUE, I^Imii.k (180G-1854), a French novelist 
of merit, was born on April 15, I80G, and died on July 5, 
1854. He was a native of Morlaix, and his affection for 
Brittany coloured most of his best work in after life. He 
had rather a chequered career of employment besides his 
literary pursuits. He was by turns a bookseller's assistant, 
a private schoolmaster, a journalist, and professeur at the 
grammar schools of llrest and Mulhouse. In 1848 ho 
received what may sound to English ears the odd appoint 
ment of “ professor of administrative style ” in a school 
founded for the instruction of civil servants. His literary 
work, however, was his labour of love. He began like 
most Frenchmen with the drama, but was never very 
successful with it. In novel-writing ho did much better, 
and with Jules Baudeau (though on a somewhat lower 
level of writing, construction, and grasp of character) may 
bo said to rank as the chief recent French novelist who 
deliberately aimed at making the novel an engine of moral 
instruction. With less genius and less sense of art than 
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Sandeau, he did not always escape the reproach of dulness. 
His best work is undoubtedly to bo found in the charming 
Demiers Bretons (1835-1837) and Foyer BreUm (1844) 
(where the folklore and natural features of his native 
province are worked up into story form, with a success 
hardly excelled by any other writer), qnd in XJn Philosophe 
sous les Ihitsy which received the honour of an academic 
prize in the year 1851. Thi.H Souvestre deserved, not 
merely for his sentiments, but for lus easy and agreeable 
style. He also wrote a not in considerable number of 
other works — novels, dramas, essays, and miscellanies. 

SOWERBY, Jawtks (1757-1822), was at first a painter, 
but soon applied his art to the illustration of botanical 
and concliological works, whi(*lj are still highly valued, 
especially his Enylish Botany (12 vols. 8vo, 181G) His 
son George (1788-1854) followed in his father’s steps, 
and prodticed a monumental work on conchology. 

SOWERBY BRIDGE, a manufacturing town in the 
West Riding of Yorkshire, is situated on both sides of the 
river Calder, at the termination of the Rochdale Canal, 
and oil the Lancashire and Yorkshire Railway, 2 miles 
south-west of Halifax, and 8 north-west of Hudderstield, 
Christ church, dating from 152G, was rebuilt in 1819. 
The other public buildings include tlie town-hall (1857) 
and the local board offices, opened in 1878, attached to 
which are the public baths and the slaughter-houses. The 
tow^ii is almost entirely the growth of the last fifty years, 
it possesses worsted and cotton mills, iron works, dye- 
works, and chemical works. The population of the urban 
sanitary district (area 53G acres) in 1(S71 was 7041, and 
in 1881 it was 8721. 

BOZOMEN, church historian. Hermias Balainaiies 
(vSalamiuius) Bozomenus came of a wealthy family of 
IWcstine, and it is exceedingly jirobable lliat he himself 
was born (not later than 400 a.d.) and brought U}> there, 
— in Gaza or the neighbourhood. What he has to tell us 
of the history of South Falestnie w'as dcri^ed from oral 
tradition. His grandfather, as he himself tells us, lived 
at Bethel near Gaza, and became a Christian, j»robabIy 
under Constantins, through the inlluence of Hilanon, who 
among his other miracles had miraculously lieaJed an 
acquaintance of the grandfather, one Alapliion. Both men 
with their families became zealous (^hristians and conspicu- 
ous for their virtues. The liistoriaii's grandfather bci*auie 
within his own circles a highly esteemed inleri)ret(‘r of 
Scripture, and held fast his profession cvt*n in tin* time of 
Julian. The descendants of the wealthy Alaphion founded 
churches and convents in the district, and w'ere particularly 
active in promoting monasticisin. Bozonien himself hud 
conversed with one of tliese, a \ery old man. He w’as 
brought up under monkish influenci'S ; so lie expressly 
states, and liis history bears liim out. As a man he 
retained the impressions of his youth, and his great work 
was to be also a monument of his reverence for tlie monks 
in general and for the disciples of Hilariou in j>articular. 
Ho became a lawyer and advocate in Constantinople, 
where as such he wrote Ids ^YihKktynatmKii 'Icrroj/i/tt about 
the year 440. The nine books of whieli it is coni]H>sed 
l)egin with Constantine and come down to the deith of 
Honorius (423) ; but according to his own statement the 
author intended to continue it as far as the y»'ur 439. 
From Sozoinen himself (iv. 17), and statements of his 
excer])tors Nicejihorus and Thcophanes, it can be made out 
that the work did actually come dowm to that year, and 
that conBetjuently it has reached us only in a somewhat 
mutilated condition, at least lialf a book being w^anting. 
A flattering and bombastic d(‘dication to Theodosius JI. 
is prefixed. When r*oinpared w’ith the history of Boi’KATKs 
it is plainly seen to be a jdagiarism from that work, 
and that on a large scale. Borne tlirco-fourths of the 
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materials, essentially in the same arrangement, Lave simply 
been appropriated from his predecessor without his being 
80 much as nametl oven once, the other sources to which 
Sozomen was indebted being, however, expressly cited. 
All that can be said to the credit of Sozotnen is that lie 
has been himself at the trouble to refer to the princi[)al 
sources used by Socrates (Kufinus, Eusebius, Athanasius, 
Sabin us, the collections of epistles, Falladius), and lias not 
unfreiiuently supplemented Socrates from them, and also 
that he has adduced some now authorities, in ]iarticuiar 
sources relating to Christianity in Persia, Arian history, 
monkish histones, the Vita Martini of Snlpicius, books of 
Ililarius; the whole of the ninth book is entirely drawn 
from Olympiodorus. 

It is difficult to discern the motive for a work which 
was merely an enlarged edition of »So(*ratcs. Ilut it is 
probable that Sozoinen did not aj»provo of Socrates’s 
freer attitude towards Creek science, and that lie wished 
to present a jiicture in which the clergy should be still 
further glorified, and, above all, nionasticism brought into 
still stronger pioniincnce. In Sozoinen everything is a 
shade more eccle.sia.stical —but only a shade —Ilian in 
Socrates. Perhaps also lie wTote for a different cinde, — 
say, the monks in l^alestine, ^ -and could bo sure that in 
it the work of his predecessor w*ould not be known. 

Sozoinen is everywhere Jill iiifeiior Socrates. Wliat in Soeiales 
still helray.s some vesUge.s of liistoiical sense, his moderation, Ins 
reserve in ijuestions of dogma, his mipartiahly, — all this is wanting 
111 So/omen. In rii.iny cases In* has iepeat<*d the exact wools ol 
Sociiites, hut with him they have jiasseu almost into mere phnises. 
Tlie inferiority of Sozoinen to Sociutes ns an historian a])|)eais as 
much in the maniiei in which ho trauserihed him us in those 
j;assages wheio he introduces something now. The chronological 
scrupulosity of tin* eailier writer has made no impression op his 
follower; he lias eitliei wholly omittc<l or iuaecuralely lepeated the 
eliiouological data, lie writes more woidily and ditfusely. in his 
rharacteiiz.itions of persons, boi rowed Irom Socrates, he is more 
dull and eolouiloss. Alter Socrates ho lias indeed repeated the 
caution not to he too rash in di.s(>eituiig the finger ot (lod ; hut his 
way of looking at things is thioughout mean and iiistie Two 
souls inhabit his hook : one, the better, is hoi i owed from Soeiates ; 
another, the worse, is Ids ow'ii Wlierevei he ahandons his leader he 
lre(|uently falls into mere iidailing of stories, and piost^.ites him- 
selt in reverence hefoiethe pooivst jiroduets oi tins leligioiis fantasy 
of a degeneintiiig age. Kvideiice of a houndless eiedulity with 
regard to all soits of monkish fables is to lie met witli everywliere. 
Itaisings of the dead aie ([iiite coiiimon oeci]rrence.s with iiiiii, and 
ho repjjutedly gives uc«’ouuls of enoimous dragons. In the finding 
of the hones of saints he takes tlie highest interest, and even be- 
lieves in tlie icdiscovery of the tombs ol the Old Testament jwopheih. 

Where we st ill po.sses.s Socrates’s aeeoiiiil that of Sozoinen vei y m-I- 
doni lias any comscjpicnee, hut some of the additions lie has made are 
inslnietive and important. The nuinlier of new acts of councils 
intiodueed by him is small. His monkish histoiies aie as sources 
almost utterly valuele'js ; his uccount of tlie Christians in l*ersia 
absolutely swarms with iid.stakes. It mii.st, however, lie noted 
that for the ])eriod from Theodosius I. onward he lias emancipated 
himself more fully from Socrat<*s and has follow'cd 01yni]dodoi us 
in part, jiartly also or.d tradition ; here accordingly his statements 
l)os.sess greater valim. 

Eihtxom anti lAteratun — SociateR ami So7,<»mun haw been c dilmlhy SlepliiniuK 
(Paris, 1.>44 ; (ienevii, IfilJ), ValuMiUH (Pmis, IGOS-TS), Kemllnft 
1720), lluMHey (Oxfuid, 1s£>3, JKOO). They aie ulao to he fiiuml in voi K\ij. uf 
Micue’h Patrotoqia iiiui there i.*« iiii 0.xford school eiiitien (is 14) afti'i* l((‘ii(hnK. 
Ilricht edited Socratea aoordiiii; to the nxt of IIusM-y hi ISTd 'Ihm* anj 
“ Tesniiiuiihi Veteinm " III VjiIcnusj uiiilNoUea imjxis In Tnfn/tf/ Quarialsc/tt , 
(18,10) j) 61S stf , (iSfil) i». 417 * 1 / , eontaui enuMUlutioiit in lIussry'H text, ami 
iiotca tuwuidei the hiMory of the text aiul edit ioiih ; see also Uveibeck, in Thml, 
f At, /Aunt} (1S7‘»), No 20. 

Speelai stmhea imw lu'en made by Haronius, Alliieua, Lablu^ 'tale.shis, 
llalUilx, Seuhgci, Ceillier, Cave, i>uimi, Pu^l, l<tiK, 'lilleinont, W'ah h, <«ibhun, 
Seltiueckh, l.ar(ln(i. See aiRo Vosr, De Ilntoi. Gnvri<\ Ftihi]oiiis*Hatle.>s, 
Jiihlwth. Or, vol vli.; Ilbssler, Jifbliot/iek li. Kirihrnruter; IIolzhauHeti, J/e 
Fonttbm qui(m» iSorr., ftog , or TheoA. t/i icrihenda Jlii^toria Farra mt aunt, 
(Oottinf^eii, 1S25, Muudliu, Qnch. u. Lit. d, K -O , lliiiiover, 1827; Bam, 
F.poehen (IS2A), lint nut k, “Soor. u. Soz.,” In Hetzog-PlUt'a Tluol. /imvll. 
Delaelied di'luili uie given abio In works upon roiistantiiie (Manso), Julian 
(Mucke, Rode, Neumann, Reiidull), ]>amasus (Kade)> Ariuiiibin ((I'Hatk.arB 
Wudirsot Anann^in, 1S82, goes a severe but tiniatworiliy crltieism of Rnhnua 
and illRciiHHOH the initnnri in which SoeratoH was i elated to him), Uie emperors 
after Julian (I>e Riehter, Clinton, the WeHgr^chic}de of Kanke, the 

Getch d. Kaiser Anndua u 'I'fuoti, 18S5, of (lUlderipenning, and the Kaiser 
Theodostus d. Or., lliille, 187H, of Iflland, the last-nained voik diRCUSbing the 
relation of SociateR to So/omeu), the barbarian niigratMna (Wietetslieim, I>ahii), 
the GoCbs (Waltz, BehMl, Kunffinaiin, and Scott's CffUas, iH85). Liist1>, re> 
(eroiico may bo luude to Rosenstein, Forsch. %. devisch. Qesih., \ol i . -Ktit. 


-SPA 

Ufdersuch. db. d. Verttaftniss tu Olyn^iodor, Zosimus^ ii. Bot,\ Sarrasln, J)e 
Thendoro Lectore, Theophanis Finite Prtectpuo, 1881 (treats of the relation between 
Snerutes atid Sozumen, and of tho completeness of the former's work); Jeep, 
iituUmmitersuch. t. d. gHech. Ktrehenhistorikern, Leipsic, 1884. (A. IIA.) 

SPA, a watering-place of Belgium, in the province of 
Lidge, 20 miles by rail from Liege via Pepinster, is beauti- 
fully situated, at a height of 814 feet above the sea, in the 
valley of the Wayai (a small sub-tributary of the Meuse). 
On the north and north-east it is protected by the wooded 
range of hills known as the Spaloumont, or in its several 
parts as Bois do la Kcid, Bois du Chioucul, <kc. ; and on the 
south are a number of lieautiful ravines cut in tho Primary 
rocks of the district by small affluents of tho Wayai. Much 
of the cliarin of the place is duo to the promenades and 
drives along tlie sides and (;rests of the hills. The principal 
mineral spring called the l^ouhon (a local word for “ well ”) 
is enclosed in a ])um])-room in the centre of the Place Pierre 
le Grand. Public baths, fed by chalybeate streams collected 
in a remarkable reservoir at the hamlet of Nivese, occupy a 
large building in Place lioyalo, erected in 1868 ; and in the 
same neighbourhood is the casino, wdtli ball and concert 
rooms. An English church was built in 1872-76. A local 
industry is the production of fancy articles in lacquered wood 
(bois de Spa). A liqueur resembling Chartreuse is also 
manufactured under the name of “ elixir de Spa.” The 
pojiulation of the commune was 6930 in 1884. Several 
s[>rings in tho neighbouring district are nearly as celebrated 
as those of Spa proper ; the SauveniiTe waters, snpiiosed to- 
be effective against sterility, are half a mile distant. 

Spa, sjiiil ti) derive its name from a Walloon word, for 

“ louiitaiii,” was iiraetically foiiiided by a certain Wolf, oi Collin 
h* Loup, iioii-inaster of Breda, wlio liad olitaincd benefit Irom the 
waters, and piucliascd tlie piec-c of giouud eoiiiaiiiing the Poiihoii 
sjuiiig liom Kiaid de U Alarek, bisho}) of Lu-gc, in At tho 

beginning of the Ifitli century tin* little tow'U nmnliercd 250 houses. 
Tho Ku]oiH.‘an ccb-biity of tho w-aters dates from the JtJih century, 
when they weie diuuk by the duke of Neicrs, Margaret of Vjilois, 
Henry 111. of Krain-c, and Alexander Fnrnc.se, and tho fusliioii of 
Msitiug Sjia lieeame thoroughly establislicil in tho 18tli century. 
Tho Freinii Ih-volution, and, as far us Kughsh visitors W'erc eou- 
eeriiotl, the attractions of the Ucrmaii watering-places imulc know'ii 
by Sir Fiaiicis Hoad, Ibi a time turned tbe tide elsewhere ; but since 
the middh* of the century Sjia has taken a new lease of prospeiity. 

SPAGNA, Lo (1 -c. 1529), the usual designation (due 
to his Si>auish origin) of Giovanni di Ifietro, one ot tlie 
chief followers of Perugino. Nothing whatever is known 
of his early life, or of the circumstances under which he 
became a member of tho I’orugian school. A large number 
of panel pictures by him exist, of which some are ])ainted 
with mucli grace and refinement of touch. There is, 
however, a very marked absence of individuality about his 
style, which seems like an imitation of the earliest manner 
of Haphnel and that of Pinturiccliio in a weaker and less 
virile form. The chief of his numerous panel jiaintings 
are tho Nativity, in the Vatican, and the Adoration of 
the Magi, at Berlin. In 1510 Lo Spagua executed many 
frescos at Todi, and in 1512 several other mural paintings 
in and near Trevi. 1 lis most important works were frescos 
at Avssisi and SjKileto, of which some exist in good ])re.ser- 
vation. Ho received the freedom of the city of Hjioleto in 
1516, as a reward for his work there. As is so often the 
case, Iio Spagna’s frescos reach a much higher standard of 
merit than his panel jiictures. The museum of tho Capitol 
ill Komo now jiossosses a very beautiful series of life-sized 
fresco figures by him, representing Apollo and the Nino 
Muses. These are drawn with a strong feeling for grace 
of pose and beauty of expression, and are very remarkable 
for the delicate refinement of their colouring ; in style they 
strongly recall llaphaers earliest manner. Lo Bpagna was 
alive in 1528, but he appears to have died before 1530, as 
in that year a pupil of his named Doui completed a fresco 
in B. Jacopo, near Bpoleto, which Lo Spagua bad begum 
SPAGNOLETTO. See Ribera. 
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PART L— GEOGRAPHY AND STATIRTICS. 


S PAIN, a country rather more than twice the size of 
Great Britain including the adjacent small islands, 
constitutes in its mainland portion about eleven-thirteenths 
of the Iberian Peninsula, and has in addition an insular 
area (in the Balearic and Canary Islands) of nearly fiOOG 
square miles. On all sides except that of Portugal the 
boundaries are natural, the Peninsula being separated 
from France by the Pyrenees and on every other side 
being surrounded by the sea. On the side of Portugal a 
tract of inhospitable country led originally to the separa- 
tion between the two kingdoms, inasmuch a^s it caused 
the reconquest of the comparatively populous maritime 
tracts from the Moors to be carried out independently of 
that of the eastern kingdoms, which were also well 
peopled. I'ho absence of any such means of intercom- 
munication as navigable rivers afford lias favoure<l the 
continuance of this isolation. The precise lino of this 
western frontier is formed for a considerable length by 
portions of the chief rivers or by small tributaries, and on 
the north (between Portugal and Galicia) it is determined 
to a large e.xtent by small mountain ranges. The British 
rock of Gibraltar, in the extreme soutli of the peninsula, 
is separated from S])ain by a low isthmus known as the 
Neutral (t round. The c(»ast line on the north and north- 
west is c'verywhcre stecj> and cliffy. On the north there 
arc numerous small indentations, many of which form 
more or less convenient harbours, but the current flowing 
along the coast from tin* west often leaves in the stiller 
water at their mouths obstructive bars. The best 
harbours are to be found on the rias or flord like indenta 
tions in the west of (ilalioia, where high tides kcej) the 
inlets well scoured; here occur the fine natural harbours 
of Pontevedra and Vigo, G^oruua and Ferrol, tlie last one 
of the chief stations of the Spanish fleet. Loss varied in 
outline but more varied in character are the Si>anish 
coasts on the south and east. Flat coasts prevail from 
the frontier of Portugal to the Straits of Gibraltar. 
Between the mouth of the Rio Tinto and that of the 
Guadalquivir they are sandy and lined by a series of .sand- 
dunes (the tract known as the Arenas (irordas). Next 
follows a marshy tract at the mouth of the Ginulahpiivir, 
after which the coast line becomes more varied, and 
includes the fine Bay of Cadiz. From the Straits of 
Gibraltar a bold and rocky coast is continued almost 
right round to Cape Palo.s, a little beyond the fine natural 
harbour of Cartagena. North of (^ape Palos a line of 
flat coast, beginning with the narrow strip which cuts off 
the lagoon called the Mar Menor from the ^Mediterranean, 
bounds half of the province of Alicante, but in its northern 
half this province, becomiiig mountainous, runs out to the 
lofty headland of Cape Nao. The whole coast of the Bay 
of Valencia is low and ill provided with harbours ; and 
along the oast of Catalonia stretches of steep and rocky 
coast alternate with others of an opposite character. 

The surface of Spain is remarkable at once for its strik- 
ing contrasts and its vast expanses of dreary uniformity. 
There are mountains rising w^ith Alpine grandeur above 
the snow-lino, but often sheltering rich and magnificent 
valleys at their base. Naked walls of white limestone 
tower above dark woods of cork, oak, and olive. In other 
parts, as in the Bascpio country, in (Galicia, in the Serrania 
do Cuenca (between the head ivaters of the Tagus and 
those of the Jucar), in the Albarra(‘in (between the head 
waters of the Tagus and those of the Guadulaviar), there 
are extensive tracts of undulating forest-clad hill country, 


and almost contiguous to these there are apparently 
boundless plains, or tracts of level tableland, some almost 
uninhabitable, and some streaked witli canals and richly 
cultivated — like tlie Requena of Valencia. While, again, 
continuous mountain rangts and l>n>ad plains and table- 
lands give the prevailing character to the sc*cnery, there 
are here and there, on the one haTul, lofty isolated peaks, 
landmarks for a wide distance* round, such as Monscuy, 
Monserrat, and Mont Sant in Catalonia, the IViia Golosa 
in Valencia, Monca3o on the landers of Aragoii and Old 
Castile, and, on the otlic'r Rand, small seeliult'd valleys, 
such as those of Vieh and Olot among the Catalonian 
Pyrenees. 

The greater part of the interior of Spain is composed of 
a tableland bounded by the (iJantabrian Mountains in tlie 
north aud the Sierra Morona in the south, and divided 
into two by a aeries of moimtain ranges stretching on the 
whole from east to west. The northern half of the table- 
land, made up of the jirovinces of Leon and Old Castile, 
IiuaS an average elevation estimated at about 2700 feet, 
while the southern half, made up of Estremadnra and New 
Castile, is slightly lower— about 2000 feet. On all sides 
the tableland as a wlndo is remarkably isolated, and hence 
the passes on its boun<lary and the river valleys that lead 
up to it from the surrounding plains are geographical 
featiircAS of peculiar importance. The isolation on the 
side of Portugal, whiTe the tableland gradually sinks to 
the sea in a succession of terraces, has already lieen 
referred to. On the north wxst the valley of the Sil and 
a series of valleys further south, along both of which 
military^ roads have been carried from an early j)eriod, 
open up communication between Ijeon and the hill country 
of Galicia, which explains why this prn\inee was united 
to JiCOn even before the conquest of Portugal from the 
Moors, llio passes across the C'antabrian Mountains in 
the north are toleiably numerous, and four ol tln‘m are 
already crossed by railways. The two most remarkable 
are the Pass of PAjares, across wdii(‘li wdnds the railway 
from Leon to Oviedo and the seaport of Gijon, and that 
of Reiuosa leading down to the deeji valley of the 
Besaya, and now crossed by the railway from Valladolid 
to Santander. In its eastern section the eliain is crossed by 
the railways from Ihirgos to Iblbao and San Sebastian, the 
latter of wliich winds through the wild and romantic gorge 
of Paiicorbo (in the north east of tin* ]»rovince of Burgos) 
before it traverses the (^intabrian chain at Tdiazabal. 

On the northeast and east, where the edge of the 
tableland sweeps round in a wide curve, the surface .sinks 
on the whole in broad ten aces to the valley of the Ebro 
and the Bay of Valencia, and is crowned hero and tliero 
by more or less isolated mountains, some of which have 
been already mentioned. On the noifhoast by far the 
most important communication with the Ebio valley is 
formed by the valley of the Jalon, whicli has thus alw'ays 
formed a military route of the highest consequent*, and 
which is now traversed by the railway from Madrid 
to Saragossa. FurthiT soutli the nKuiiitains clustered on 
the east of the tableland (Albarracin, Serrania do Cuenca) 
render direct communication between Valencia and 
Madrid extremely difficult, and the ]»rineipal communicar- 
tions with the east and s<mth east are effected where the 
southern tableland of La Afanclia merges in the Jiill 
country wliich connects the interior of Sj)ain with tho 
Sierra Nevada. 

In the south the descent from tlie tableland to tho 
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Talley of the Ouadalquivir is again comparatively gradual^ 
but even hero in the eastern half of the Sierra Morena 
the passes are few, the most important being the Puerto 
de Despeiiaperros, where the Kio Magaila has cut for 
itself a deep gorge through which the railway now 
ascends from Andalusia to Madrid. Between Andalusia 
and Estremadura farther west the communication is freer, 
the Sierra Morena being there broken up into scries of 
small chains. 

n* Of the mountains belonging to the tableland the most 
jrian continuous are those of the Cantabrian chain, which 
stretches for the most part from east to west, parallel to 
the Bay of Biscay, but ultimately bends round towards 
the south between Leon and Calicia. Almost everywhere 
it consists of two parallel ranges, tlic higher of which, the 
more southerly, is the immediate continuation of the 
Pyrenees. The highest summits of the chain belong to 
the Jura limestones of the Penas do Kuropa, on the 
borders of the provinces of Santander, Oviedo, Leon, and 
Palencia. The highest of all is the Torre de Ceredo, 
which attains the height of at least 8750 feet, and next 
is the I*eiia IViota (8300 feet). At the sources of the, 
Sil the main chain divides into two branches, enclosing 
the fertile and thickly populated district known as El 
Vierzo, once the bed of a lake, now watered by the stream 
just mentioned and its tributaries. The whole chain is 
remarkable for its intricate ramiiications and its wild 
grandeur, but, as already indicated, is not so much of a 
barrier to communication as might be expected from its 
general aspect. Besides the railways above mentioned it 
is crossed at many points by bridle-paths and roads. 

A peculiar feature of the chain and the neighbouring 
parts of the tableland is formed by the pavamera^^ or 
isolated plaleaus, surrounded by steep rocky mountains, 
sometimes (jvon by walls of naked rock. Among the larger 
of these are the bleak districts of Siguenza and Soria, 
round the headwaters of the Duoro, —districts which 
separate the mountains of the so-called Iberian system on 
the north-cast of the tableland from the eastern portion of 
itral the central mountain chains of the peninsula. Of these 
chains, to which Spanish geographers give the name 
^ Carpetaru) Vctoiiica, the most easterly is the Hierra de 
Guadarrarna, the general trend of whic’h is from south- 
west to north-east. It is the Montes Carpetani of the 
ancients, and a fiortion of it (due north of Madrid) still 
bears the name of Carj)etanos. Composed almost entirely 
of granite, it has an aspect when seen from a distance 
highly characteristic of the mountains of the Iberian 
Peninsula in general, presenting the appearance of a saw- 
like ridge (siemt) broken up into numerous sections. Its 
mean height is about 5250 feet, and near its centre it has 
three summits (the highest named the Pico de Poualara) 
rising to the height of nearly 8000 feet. 

A region with a highly irregular surface, filled with 
hills and jjarameras, separates this sierra from the Sierra 
de Oredos farther west. This is the loftiest and grandest 
sierra in the whole series. Its culminating point, the Plaza 
do Almanzor, attains the height of 8725 feet, not far short 
of that of the highest CJantabrian summits. Its general 
trend is east and west; towards the south it sinks 
precipitously, and on the north it descends with a some- 
what more gentle 8loi)e towards the longitudinal valleys of 
the Tormes and Albercho which separate it from another 
rugged mountain range, forming the southern boundary of 
the paramera of Avila. On the west another rough and 
hilly tract, similar to that which divides it from the Sierra 
de Guadarrarna in the east, separates it from the Sierra de 
Gata, the westernmost and the lowest of the Spanish sierras 
belonging to the series. These hilly intervals between the 
more continuous sierras greatly facilitate tlie mmmunica- 
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tion between the northern and southern halves of the 
Spanish tableland. The Guadarrarna is indeed crossed 
by three good pass-roads, and even the Sierra de Gredos 
has a road across it connecting Avila with Talavera de la 
}leina by the Puerto del Pico ; but for the most port there 
are only bridle-paths across the sierras, and up to the 
present date not a single railway crosses any one of the 
sierras directly. The only railway crossing tlie central 
system of mountains is that from Madrid to Avila, which 
traverses the interval between the Sierras de Gredos and 
Guadarrarna, passing through numerous tunnels on the 
way. A railway from Madrid to Segovia to cross the 
latter sierra at the Puerto de Navacerrada (5830 feet),^ the 
pass at present crossed by the principal high road across 
those mountains, is now (1886) in course of construction. 

On the southern half of the tableland a shorter scries 
of sierras, consisting of the Montes de Toledo in the east 
(highest elevation 4600 feet) and the Sierra dc Guadalupe 
in the west (highest elevation 5100 feet), separates the 
basins of the Tagus and Ouadiana. The soutliern system Sierra 
of mountains bounding the Iberian tableland — the Sierra Morena. 
Morena — is even less of a continuous chain than the two 
systems last described. As already intimated, its least 
continuous portion is in the west. In the east and middle 
portion it is composed of a countless number of irregularly- 
disposed undulating mountains all nearly equal in height. 

Even more important than the mountains bounding or 
crossing the tableland are those in the north-east and in 
the south, which are connected with the tableland only at 
their extremities. The former arc the Pyrknkes (</.r.), 
the latter are the Sierra Nevada, and the coast ranges still Sierra 
farther south. The Sierra Nevada, or “snowy sierra,” i.'^ Nevada 
a well defined chain, between 50 and 60 miles in lengtli, 
and about 25 miles in breadth, situated to the south of 
the valley of the Guadalquivir, and stretching from the 
upper part of the valley of the Jenil in the west to th(‘ 
deep valley of the Almoria in the east. It is com})Oscd 
chiefly of soft micaceous schists, sinking precipitously 
down on the north, but sloping more gently to the south 
and south-east. Its culminating summit, the Cerro de 
Mulahacon (11,660 feet), is the highest in Spain, and the 
range contains several other peaks upwards of 10,000 feet 
in height, and above the limit of peri)etual snow. On both 
sides deep transverse valleys {barrancas) follow one anotho*: 
in close succession, in many cases with round basin-shapec" 
heads, like the cirques of the l^yrenees. In many of these 
cirques repose alpine lakes, and in one of them, the Corral 
de Veleta, there is oven a small glacier, the most southerly 
in Europe. On the south the transverse valleys of the 
Sierra Nevada open into the mountainous longitudinal 
valley of the Alpujarras, into which open also on the 
other side the transverse valleys from the most easterly of 
the coast sierras, the Sierra Contraviesa and the Sierra de Sierras 
Almijara. The latter are continued farther west by the «f 
Sierra de Alhama and Sierra de Abdalajiz. Immediately 
to the west of the latter sierra lies the gorge of the Guadal- 
horcc, which now affords a passage for the railway from 
Malaga to Cordova ; and beyond that gorge, to the west 
and south-west, the Serrania de Eonda, a mountain group 
difficult of access, stretches out its sierras in all directions. 

To Spanish geographers the coast ranges just mentioned 
are known collectively as the Sierra Penibetica. North- 
east of the Sierra Nevada two small ranges, Alcaraz and La 
Sagra, rise with remarkable abruptness from the plateau 
of Murcia, where it merges in that of the interior. 

The only two important lowland valleys of Spain are Lowlam 
those of the Ebro and the Guadalquivir. The former ^*^11*3^“' 
occupies the angle in the north-east between the Pyrenees 

^ About 8700 feet above thcr level of Madrid, 2700 feet above that 
of Segovia. 
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and the central tableland, and is divided by ranges of 
heights proceeding on the one side from the Pyrenees, on 
the other from the base of the Moncayo, into two portions. 
The uppermost of these, a plateau of between 1000 
and 1300 feet above sea-level, is only about one-fourth of 
the size of the remaining portion, which is chiefly lowland, 
but is cut oS from the coast by a highland tract connect- 
ing the interior tableland with spurs from the Pyrenees. 
The Guadalquivir basin is likewise divided by the con- 
figuration of the ground into a small upper portion of con- 
siderable elevation and a much larger lower ^rtion mainly 
lowland, the latter composed from Seville downwards of a 
perfectly level and to a large extent unhealthy alluvium 
{las rnarismas). The division between these two sections 
is indicated by the change in the course of the main stream 
from a duo westerly to a more south-westerly direction, 
irers. The main water-parting of the peninsula is everywhere 
near the edge of the tableland on the north, oast, and 
south, and hence describes a semicircle with the convexity 
to the east. The Ebro alone of the great rivers flows into 
the Mediterranean. The following table gives the length 
of the i)rincipal Iberian rivers, with the area of their 
basins, — the length according to different authorities, the 
area of the basins according to Strelbitsky, whose measure- 
ments of area appear to be more trustworthy than those 
made by him of the length of rivers : — 



le ngth in KngliBli Miles. 
Wagner. Klttcr. j Strelhitaky. 

III 

Ebro 

ii2 

416 

470 

88,580 

Duero (Douio). 

452 

607 

485 

36,710 

Tagus 

505 

553 

566 

31,865 

Guadiana. 

510 

490 

316 

25,300 

Guadalquivir 

337 

350 

374 

21,580 


With the excei)tion of the Guadalquivir, none of the 
Iberian rivers is of great service for inland navigation, so 
far as they lie within the Spanish frontier. On the other 
hand, those of the east and south are of great value for 
irrigation, and the Jucar and Segura in the south-east are 
employed in floating timber from the Serrania do Cuenca. 

The Ebbo and Taouh are described in separate 
articles (q-v,). 

The Miho (Portug. M'nJiOf the Minius of the Romans) is 
formed by the union of two small .streams in the north of the 
province of Lugo, and flow.s first soutlnvards, then on the whole 
south-westwards to the Atlantic, forming in the lower part of its 
course the boundary between Spain and Portugal. It becomes 
navigable for small vessels at Salvaterra, 25 miles above its mouth. 
Largo vessels can not cross the bar at its mouth. Its only im])ortai]t 
tributary is the Sil (left), which at the confluence is the larger river 
of the two. 

The Duero (Portug. Douro, the Durhis of the Romans) emerges 
from the rock as a small stream among the mountains of Tlrbion 
on the borders of the provinces of Logrofto and Soria, and, after 
describiug a wide sweep to the east, flows w'estwards across the 
northern half of tho Spanish tableland and across Portugal. For 
a distance of nearly 60 miles it forms tho boundary between the 
two countries. It begins to be navigable 80 miles above its mouth, 
hut sea-going vessels ascend only to Oiiorto, and even so far, on 
account of a bar at the mouth, only at high tide. The principal 
tributaries on the right are tho Pisuorga and Esla, on tho left 
tho Adaja, Tonnes, and Coa (the last in Portugal). 

The Guadiana W&di Ana^ th(! Anas of the ancients) was 

long believed to take its rise in the district known as the Campo 
de Moutiel, whore a string of small lakes known as tho Lagunas de 
Ruidera (])artly in Ciudad Real, partly in Albacete) are connected 
by a stream which, on leaving the hist of them, flows north-westwards 
towards tho Zancara and then disappears within two or three miles 
of that river. About 22 miles to the south-west of the point of 
disappearance the stream was believed to ro-cmerge in tlio form of 
several large springs which form a number of lakes at no great 
distance from tne Zancara, and these lakes are hence known as the 
“eyes of the Guadiana” (los ojos dn Gmdiana). Tho small stream 
issuing from them is known as the Guadiana and soon joins the 
Zancara. It has now been ascertained, liowever, that the stream 


which disappears higher up can have no such course, but that 
in fact its waters flow or trickle underground to tho Zancara itself, 
which is therefore entitled to bo reganlcil as the upper Guadiana. * 

It has its source not far from that of the Jucar in the cast of the ; 
plateau of La Mancha, and flows westwards till, under the name 
of the Guadiana, it turns south-south-west on the Portuguese 
frontier. In piercing the Sierra Morena it foniis a sciies of ioam- 
ing raxiids, and it begins to be navigable only at Mertula, about 42 
miles above its mouth. 

The Guadalquivir (i.f., WAiUel-Kelar, “the groat river,” the 
BaUi't of the ancients), though the sliortest of tho great rivers of the 
Peninsula, is tlie only one that at nil seasons of the year is a full- 
bodied stream, being fed iji winter by the lams, in summer the 
molting of the snows on the Sierra Nevada. AVluit is rcgardotl 
as tho main stream rises in the Sierra ibi (''azorla in tin* east of 
the province of Jacn, but it does not become a consult rnble river 
till after it is joined by the Guadiana Menor (from the Sverra 
Nevada), on the left bank and the Guailalimai on the right. 

Lower down the principal tributary which it reccivc.s is the Jenil 
(left). In the days of the Moors tho Guailalquivii was navigable 
for largo vessels to Cordova, but, having boon allowed tt> become 
silted up in the lowxr part of its coui*se, it has only recently again 
been made navigable for vessels of 1200 tons bunion to Se\ illo. 

Tho only consiilorablo lakes in Spain are three coast Lakes, 
lagoons, — that of Albiifera in tho ]>rovinco of Valencia, the 
Mar Menor in Murcia, and the Laguna de la Jatida in 
Cadiz behind Cape Trafalgar. Hniall alpine and other 
lakes arc numerous, and small salt lakes are to bo found 
in every steppe region. 

The geological structure of tho Sjianish Peninsula is Geology, 
comparatively simple. Upon a fundamental platform 
of ancient crystalline rocks, which had jiroviously been 
upraised into detached ridges, a series of sedimentary 
formations was laid down, among which occur representa- 
tives of most of tlie geological systems from the older 
Palaeozoic rocks up to those of Quaternary date. Arranged 
in order of age, with their respective ureas, these various 
groups of rock are shown in tho subjoined table 


Quaternary cuverluK 4^>,47? uq. kiloni , or KcOO 7, of whole Hurface. 

I’Uoctne „ y,()64 „ 1 80 „ 

Miocene uiid OliKoeene. „ 1?{7,KI57 „ 27 Sft „ 

Eocene „ 4 -ko „ 

Crclaeeoas ,, 47,002 ,, yf>() ,, 

JuiORBlc „ 22,097 „ 4 45 ,, 

TilasalP „ 22,44a „ 4 4ft „ 

CnibonlferouB „ 11,;ioi „ 2 22 ,, 

IX'Vonmn ,, f»,7K0 „ 1'40 „ 

Silurian (an«l CanibiiHn) „ 114,;iK2 „ 2!MS „ 

Arriiaian ,, „ 0 „ 

Eruptive rotkfi of \uii- 

OUB ages „ 49,0(ir> „ 10 00 „ 


Archaean locks aieexjuxscd in the northern half of the iViiiiisul.i, 
jxirticiilaily along tho gicai i’yrenean axis, in Galicia, Kstremadura, 
tho Siena Morena, the Siena Nevada, and Si*rraiiia de lioiida. 
They consist of giamtes, gneisses, and mica schists, with tah*- 
Bchists, amphihohtos, and crystalline limestones. The (ddest 
Palaeozoic strata ar« icferied, fiom tlicir included fossils, to tin* 
Cambrian and Silurian divisions Tliey lange Ibioiigh a vast 
region of Aiiilalu.sia, Kstrcinadiira, Castile, Saluinanea, Leon, and 
Asturias, and along the flanks of the Pyrcuoaii and <’antabiian 
chain. They con.sist of slates, givywackes, (jiiarl/ites, and diahasc*s 
Grits, quaitzites, and shalea referable to the Devonian system 
occur in a fow' scattered aivas, tho largest and most fr»ssilit(‘ious of 
the.so occurring in the Asturias. The Carhouiforous roeks of .Sjuin 
are divisible into three groups, the lowest consisting «d limestones 
with sandstones and shales, the middle of eoiig!omei.it(‘s and 
sandstones, and the upper of sandstiuics, eoiiglomerahs, shales, 
and coals. They lio in iletaclied basins, and have not yet been 
well explored. One of these areas covers a consideialde space in 
tho Asturia.s, whence it stretches moie or less lontinuoiisly tJnough 
tho jirovinees of Leon, Paleinda, and Santander, covering i-M'-gether 
an area of 6500 square kilometres. Another tract cuTiirs at San 
Juan de las Almdosas in Catalonia, where it occupies about 200 
square kilometres ; while a third, al>otit .WO sqimio kilometres in 
extent, runs from flic province of Coniova into that of Ihulojoz. 
There arc othci smaller ureas ef)ntaiiiiiig little or no coal, but 
showing by the included ])lant -remains that tho strata undouhtedly 
belong to tlio C’arhonifcrous system. 

Tho Triassic system is well developed in tho noitli of tlie 
Peninsula along the Cantabrian chain and eastwaids to the 
Mediterranean. It is composed of red and variegated ftandstones, 
dolomites, and marls, traversed in some places hy ophitic rocks, 
and containing deposits of gyjisiim, aragonite, and loek-salt. 
These strata are overlain by mcmliers of the .furassie scries, which 
are especially conspicuous iu tlio eastern jiart of the Peninsula 
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between Castile and Aragon, along the Mediterranean border, in 
Andalusia, and likewise along the flanks of the Pyrenees. The 
lAas is best represented. The Cretaceous system is distributed in 
four great districts: the largest of these extends through the 
kingdoms of Murcia and Valencia ; a second stretches between the 
two Castiles; a third is found in the Basque Provinces and the 
Asturias; and a fourth spreads out along the southern 8lo{>es of 
the Pyrenees from Navarre to the MeditoiTanean. The lower 
memljers of the Cretaceous series include an im])ortant freshwater 
formali<jn (sandstones and clays), which extends froin tlic ranlahriaii 
I'oast through the provinces of Santander, Burgos, Soria, and 
Ijogrofio, and is supposed to represent tho Knglish Weahlen series, 
'riu* higher members comprise massive hipjmrite limestones, and 
in tho Pyrenean district representatives of the ui»]K*r siilidi visions 
of tlie system, including the Daniaii. 

Dejiosits of Tertiary age cover rather more than a tliird of Spain. 
They arc divisible into two great series, aeeoiding to their mode of 
origin in the a(*a or in fresh w’ater. The niariiu' Tertiary accumula- 
tions commen(‘e witli tho.se that arc referable to tho Kococ^ scries, 
consisting of nummulitic limestones, marls, and siliceous sand- 
stono.s. Tlicse strata arc developed in the basin of the Kliro, and 
in a belt which extends from Valencia tlirough Murcia ami 
Andalusia to Cadiz. Marine Miocene deposits occn]>y some small 
tracts, especially on the coast of Vah ncia. But most of the sandy 
Tertiary rraks of tliat district arc Pliocene. The Tertiary massc.s 
of Andalusia have cotirso conglomerates (Middle Miocene) at their 
base, followed by thick beds «)f Bryo/oun niolassc and younger 
(Pliocene) bods. These strata are specially noteworthy for con- 
taining an important metalliferous deposit, that of the native silver 
of Jlerrerias, iNhich is found in a Pliocene bed in tlic form of flakes, 
needles, and crystals. But the most extensive and interesting 
Tertiary aceuiiiulations are those of the groat lakes vhich in 
Oligoeeue and Miocene time sjircad over so largr* an expanse of tin* 
tableland. TJiese sliects f)f fiesli water covered tho centre of tho 
country, including the basins <d‘ the Ebro, .Tiicar, (Juadalaviar, 
Ouadabpiivir, and Tagus, 'riuy liave left behind them Ihitk de- 
posits of clays, marls, gypHuni, and limestone, in which numcrtnis 
remains of the land -animals <»f the tune have been preserved. 

Quaternary deposifs spread ovei about a tenth of the area of the 
country. Tho large.st tract of them is to be seen to the south of 
the Cantabrian chain ; but another, of liardly inferior extent, 
flanks the Sierra de (luadarrania, and spreads out ovct the great 
plain from Madrid to Cacere.s. Some of these alluvial accumula- 
tions indicate a formei greater exleiision of the snowfields that are 
now so restricted in the Spaiiisli su'rras. Homains of the leindeer 
are fouinl in eaves in tlio Pyrenees. 

Erujiiive rocks of many difbMvnl ages occur in <lifrcrent parts of 
Spain. Tho most impoi taut tract covered by I hem is that which 
stretches from Cape Ortegal fo Coria in Eslreinadnra and spreads 
over a large area of Portugal. They likewise ajijMnir in (’’astile, 
forming the sierras of Credos and Cuadarraiiui ; farther south they 
rise in the mountains of 'roJedo, in the Sierra Morena, and across 
the jiroviiiees of Cordova, Sevilh*, Huelva, and Badajoz as far as 
Evoia in Portugal. Among the minor areas occupied by them 
may be especially mentioned tho.se xvliich occur in the Triassie 
districts. Of rocks induded in tin* erujjtive series the most 
nbiiTnlunt is granite. There occur also quart z-iiorjihyry (SieiTa 
Morena, Pyrenees, kv ), dioriti*, ]»orj>hyrite, diabase (well developed 
in tho north of Andalii.sia, where it plays a great part in tho 
struetuie of the Sierra Morena), ophite (I'yrcnees, Cadiz), serpentine 
(forming an enormous mass in tlie Serrania de Ronda), trtt<*iiyte, 
liparite, andesite, basalt The last four rocks oeeur as a volcanic 
series distributed in three ehi<*f districts— that of Cajie Cata, 
including the south-east of Andalusia and tlie south of Murcia, 
that of (kabiloiiia, and that of La Mancha. 

67/ — In aeeordaiiee w'ith its soulheily position, its differences 
of elevation, and the variety in its sii]»erfieial conligunition in other 
respects, Spain jireseiits within its bonlers exam]»les of every kind 
of climate to be found on the iiortheiu henusjdieie, \iith tho sole 
execjition of that of the torrid zone. As regards temperature, the 
heart of the tableland is charaelerized by extremes as great ns 
are to be met with in almost any ])arl o*f central Europe, The 
northern and north-western maritime provinces, on the other hand, 
have a climate as equable, and, it may be added, as moist, as that 
of the west of England or Scot land. 

Eour zones of climate are distinguislied. The first zone may be 
called that of the tableland, although to it also tlie greater part of 
the Ebro basin may be referred. This is the zone of tho greatest 
extremes of temperature. Even in summer the nights are often 
decidedly cold, and on the high parainoras it is not a rare thing 
to see hoar-frost in tho morning. In spring eobl netting mists 
occasionally enveloji the land for entire days, while in summer the 
sky is often perfectly clear for weeks together. At all seasons of 
the year sudden changes of temperature, to the extent of from 30® 
to60®F., are not infrequent Tho air is extremely dry, w’hieh 
is all tho more keenly felt from the fact that it is almost constantly 
in motion. At Madrid (2160 feet above sea-level) it regularly 


freezes so hard in December and Janut^ that skating is carried on 
on the sheet of water in the Huen Retiro ; and, as winter through- 
out Bpain, except in tho maritime provinces of the north and 
north-west, is the season of greatest atmospheric precipitation, 
snowfalls are frequent, though tho snow seldom lies long except 
at liigh elevations. Tho summers, on the other hand, are not 
only extremely warm but almost rainless, the sea-winds being 
deprived of their moisture on the edge of the plateau. In July 
and August the plains of New Castile and Kstremadura arc sun- 
burnt wastes ; tho roads are several inches deep with dust ; the 
leaves of the few trees are withered and discoloured ; the atmo- 
sphere is filled with a flue dust, jirodueing a haze known as ralina, 
which converts the blue of tlic sky into a dull grey. In the 
greater part of the Kibro basin the heat of siiimner is even more 
intense. Tho treeless mostly stoppo-like valley with a bright- 
coloured soil acts like a concave mirror in reflecting the sun’s 
rays, and, moreover, the mountains aiul highlands by wdiich the 
valley is enclosed prevent to a large extent the access of winds, 
and thus hinder tlio renewal of the air, which in the lowest parts 
Ls little disturbed. 

The second zone is that of the Mediterranean provinces, exclusive 
of those of the extreme south. In this zone the e.xtromes of 
temperature are less, though the summers liere. also ai*e warm, 
and the winters decidedly cool, especially in tho north-east. 

The southern zone, to u hieli the miino of African has bei*n given, 
embraces tho whole of Andalusia as far as the Sierra Morena, tho 
southern half of Murcia, and the province of Alicante. In this zone 
there prevails a genuine buhtrojaeal climate, with extremely warm 
and alinost rainh‘ss Miminers and mild winters, the teinjierature 
liurdly ever sinking below freezing-point. The hottest part of tho 
region is not the most stmtherly district but the bright-coloured 
stejipes of tho coast of (iranada, and the ]>]ains and lull terraces 
of tlio south-east coast trom Almeria to Aheanto. Snow and 
frost aie here haidly known. It is said that at Malaga snow falls 
only about once in twenty-five years. The winter, in fact, is the 
season of the brightest vegetation : after the long drought of summer 
the surface gets covered onei* more in late autumn with a fresh 
green varieil with bright- coloured flowers, and so it remains tho 
whole winter through. On the other hand, the eastern ]>art of 
this zone is tho part of Spain which is liable to be visited from 
time to time by the seoreliiiig and blasting Icvvche^ the name 
given m Spain to the sirocco, as widl as by tlie a moist and 

leas noxious east wind. 

The fourth zone, that of tho north and north-west maritime 
provinces, presents a inaiked contrast to all tin* others. The 
temperature is mild and eijiiable ; the tains aie abundant nil tlio 
year round, but fall ehn*fly in autumn, as in (he vest of Eurojie 
generally. Monthly roses bloom in the gardens at Ohristmas as 
beautifully and ns j)lt‘ntilnlly as in summer. The chief diawback 
of the climate is an excess of rain in somi* }»arts, c.sj)ccially in 
tho west, Santiago de Com post el In, for example, lias one of the 
highest rainfalls on tin* mainland of Kuropi* (see table below). 

The figures given in the following table (1.),^ altboiigh based only 
on data of short jierioils (from to 20 years), will help to illustrate 
the preceding general remarks. (Irecnwich is added for tho sake 
of comjiarison. 


Station. 

ITolRht 
ill feet. 

Mean TcmpeJiitiin*, F. 

I 1 

Raln- 
fall in 



Jan 

July 

1 cm 

inches. 

Tableland 

Leon 

2(?00 

■iV 

73® 

63® 

19 

zone 

Madrid 

2160 

41 

76 

56 

16 

Southern zone 

San Eernando 
Malaga. . 

90 

76 

62 

64 

76 

79 

63 

70 

30 

Mediterranean 

Mureia 

140 

49 

79 

63 

1*4 

zone 

Maliou 


62 

77 

64 

27 

Northern mari- 1 

[Bilbao.. .. 1 

Oviedo 1 

60 

760 

46 

43 

70 

66 

68 

64 

46 

36 

time zone j 

[ Santiago 

760 

46 T> 

66 

65 

66 


Greenwich ... 1 

1 


39 

63 

60 

25 


Vegetation . — The vegetation of Spain exliihits a variety in keeping 
with the diflorences of climate just described. The number of endemic 
species is exceptionally laige, the iiii ruber of monotypic genera in 
the Peninsula gn*ator than in any other part of tho Mediterranean 
ilomain. Tho endemic siweies are naturally most numerous in tlio 
mountains, and above all in the loftiest ranges, the Pyrenees and 
the Sierra Nevada ; but it is a peculiarity of the Spanish tableland, 
as compared with the plains and tablelands of central Europe, 
that it also possesses a considerable number of endemic plants and 
plants of extremely restricted range. This fact, however, is also 
in harmony with the pliyaicjil conditions above described, being 
explained by the local varieties, not only of climate, but also of 

* By conversion from Th. Fisrlier’a Klima der MUtelmetrldndtr. 
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aoiL Altogether so olher oonstry in Snrope of equal extent haa 
io great a wealth of epeciea aa Spain. Accomingto the Prochwniu 
FiSrm Hiapawfm of willkomm and Lange (completed in 1880), the 
number of species of vascular plants then ascertained to exl 't in the 
country was 5096. 

Spain may be divided botanically into four provinces, corre- 
sponding to the four climatic zones. 

In the tableland province (including the greater part of the 
Ebro valley) the flora is composed chiefly of s})eclc8 characteristic 
of the Mediterranean region, generally of species confined to the 
Peninsula. A pet’uliar character is imparted to the vegetation of 
this province by the growth over largo tracts of evergreen shrubs 
and large herbaceous plants liclongiugto tho Oistineai uiid Labiafm. 
Areas covered by plants of the former grou]) are known to the 
Spaniards osjarales^ and are ])arti(‘ularly extensive in tho Mancha 
Alta and on the slopes of tin' Sierra Mort'na, where tlio ladanum hush 
(Oistus ladani/cru^ is specially abundant ; those covered by plants 
of the latter group are known as tomdlarea (from Unnillo, thyme), 
and occur chiefly in the south, south-west, and east of the t^ible* 
land of New Castile. In the central ])urts of the same tableland 
huge thistles (such us the Onopordum wrvomm), ccutaiireas, 
artomisias, and other Cmu/miter are scatlered in great jirofusiou. 
From the level ]jart.s of those tablelands trees iiio almost entirely 
absent. On the lofty )>aramera8 of Soria and other parts of Old 
Castile the vegetation has an almost al]>ine cbaracbT. 

The southern or Atricun province is distinguished chiefly by the 
abundance of plants wliich have their true home in North Africa 
(a fact easily uudei stood wiieii we consider tlie geologically recent 
land connexion of Spain with that continent), but is also 
remarkable lor the occurrence within it of numerous Eastern 
jdaiits (natives of S>tia and Asia Minor), and jilants belonging to 
South Africa ami the Canaries, as well as natives of trojiical 
Ameiica wdiich have be<omo natuiali/cd here (see below under 
Ayricuilure), In this proviuee the mantinu* parts of Malaga and 
Granada present scenes of almost tiopnal richness and beauty, 
while, on the otlici hand, iii Muicia, Alicante, and Almciia tho 
aspect is truly Alriiun, lei tile oases appearing in the midst of 
rocky deserts or banen step]»es. A jx'culiar vegetation, consisting 
mainly of low slirubs willi ilcshy glaucous leaves {Jntda cntJimoidca, 
Ac.), covei's the muiisuias of the Guadalquivii and various parts of 
the south-west coast where salt-marslics prevail. Eveiy\\heie on 
moist bandy ground aie to be seen tall thickets of At undo Donaj. 

The Mediterranean ])roviucc is that in wbi<‘h the general aspect 
of the vegetation agrees most closely with that of southern Fiance 
and t ho lowlands ol the Mcditerrancau legiou gciieially. On the 
lower slopes of the mountains and on all the ]iarts left uncidtivated 
the ])revailiug ionii of vegetation eoiisists of a dense growth of 
shruiis with thick leathery leaves, such as uic known to tlie French 
as niaquist to the Jlalians as macchir^ and are called in iSpanisli 
'iiioiitc bajo,^ shrubs which, however much they resemble each other 
in oxteinal ap}M*arami, belong botanically to a great variety of 
families. 

The northern maritime province, iu accoi dance with its climate, 
has a vegetation resembling that of c(Mitnil Europe. Here only 
arc to be found rich gras.sy meadows ailoriied with thiwors such us 
are seen iu English lields, and hero only do forests of oak, beech, 
and chestnut cover a laige proportion of tlio area. The extia- 
01 dinary abundance ot ferns (as in >vestem France) is likewise 
characteristic. 

brests. The forest area of Spain generally is relatively biuall. The 
whole evLeiit of forests is estimated at little more than 8 iiiillioiis 
of licctaics (7J million acres), or loss than 6 per cent, of the area of 
the kingtlom. Kvergroen oaks, «*hestnuts, and conit<'r.s are the 
prevailing trees. The coik <wiks of the soutliein provinces and ot 
Catalonia are of immense value, but the groves containing this 
tree have suflered greatly from the reckless way in which the 
product is collected. Among other chaiacteristic treof* arc the 
Spanish pine {Pinus luapan icu)^ the (Virsican jiine {P. Lnricio\ 
the I’insapo fir {Ahie^ Pinstf/m), and the Qiiercuf* Tozztt, the last 
belonging to the slopes of the Sierra N»-vada. Hcsides the date- 
palm the dwarf palm grows sjionlaiieously in .some parts of the 
south, but it nowhou* makes up a large element of the vegetation. 

teppGS. Tlie Spanish stepix*» deserve a special notice, sim e they are not 
confined to one of tin* four botanical provinces, but are found in 
all of them excej>t the last. Six considcrublc steppe regions are 
counted: — (1 ) t hat of Old Gtstilc, situated to tho south of A'^mladolid, 
and composed cliiefly of hills of gypsum ; (2) that of New Oastile, 
iu the south-east (the district of m Mancha); (.3) tho Aragonese*, 
occupying the upper part of tlic basin of the Ebro ; (4) the littoral, 
stretching along the south-east coast friim Alicante to the 
neighbourhood of Almeria; (6) tho (Jranadiiie, in the east of Upper 
Andalusia (the former kingilom of Granada); and (6) tho Bajtic, iu 
Lower Andalusia, on both sides of the valley of the Jenil, All of 
these are originally salt-stepjies, and, wlierc the soil is still highly 
impregnated with salt, Imvo only a sparse covering of shrubs, 

* As dlstlsgnishcd from mottte ulto, the collective name for foreat trees. 
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mostly members pf the Sataoiacemt with thick, greyish green, often 
ao^y l^vcs. A different aspect is jireseutixl by the grass stoiUHis 
of Murcia, La Mancha, the plateaus of Guadix and Hnescar in the 
province of Granada, &c., all of whi(*h are covered chiefly with the 
valuable esparto grass {MftcrotdUm U narissima). 

^«i4»a.--Tho Iberian Peniubula In longs to the Mediterranean Fauna, 
Bubr^ion of the Palwarctic region of Hie nninml kingdom, a <li vision 
which includes also tho north of Africa. The forms that betray 
African affinities are naturally to Iu* found ehiellv iu the south. 

Among the mammals that fall under this head arc the common 
genet {(ifnetta vnlguris)^ vvliich extends, howevei, pretty fur north, 
anti is found also iu the south of France, the fidlow-deer, the 
porcupine (very raie), and a Hpecit*s of ichneumou Ulerveates 
widdnngUyuii), which is confined to the Peninsula, ami is the only 
Eurojicaii species of this cl»aiactt‘ristically African genus. The 
mugot or Baibary a)iG {Inuus nmidatus), the oul} spcci»>s of 
inonkey still found wild in Kiiiopc, is also a native of Si)aiii, but 
the only flock still surviving, on tlie rotk of Gilualtai, has often 
been on the point of extinction, and has to be renewed fiom time 
to time by importations from the noi Ih of Afiica. Ot tin mammals 
I in wbidi Spain show's more afiinily to tho fauna of (eutral and 
i northern Europe, some of the nio.st cliararteiihl ic aie the Sjauish 
lynx {Lynjc p(trdiiLUs\ a species coutiiicd t«» the IVuinMila, llie 
Sjmiiish hare {Lepm mad lUte tuts) ^ and the species mentioned m the 
article PyuK.Ni!.i.s. Thebiidsof Spain aie very numerous, jiaitly 
no doubt in consequeiii'e of the tact that tho Peninsula lies iii the 
roiili* of those birds of passage which cross from Aliiia to Euio]m* 
or Euronc to Africa by way of the Stiaits of Gibraltar. Mnn> 
species Deloiigiug to (‘eiitial Euro]>e j»ass tho winter in S})ain, 
especially oil the south -east orii coasts and in the valley ot the 
Guadali|uivir. liiniiiuerablc, for example, arc llie snipj*s wdiich in 
that sca.Ron are killed in the lattir distiiit and brought to tlio 
market of Seville. Among the biids of prey may be mentioned, 
besides the cineicous and lieaided vnltuics, tlie Spanish vulture 
{Gyps orddcidahOt tho African or Egijifian vultuie i^Ntuphron 
jterciwpterua\ which is fouml among ail tJic mounlaius ol tin* 
Peninsula, the S]j5iiush impel lal eagle {Aquila udolbrrfi)^ the 
shoit-loed eagle {Vtrcatluit yolhcHs\ the southcni eagle-owl {liidto 
besides various kites and falcons. Among gallinaceous 
binls, besides the red legged partridge, which is met with e\er}- 
wherc on the steppes, tlieie aie (ouiid also tho Pltrochs abb da 
and i*. arevartusi and liom among the biids of other oidns tin 
soulbem sbnko {Latnus mend tonal t A ^ the Spanish spirtow {Pn^'icr 
cyatteus)i and the blue magpie {('yantpira vookt) may In* singled 
out as worthy of mentiou. The last is highly ii‘maik!il)le ou 
accouul ot Its distribution, it being conlined to Spain while the 
spechw most closely allied to it {iUnttioptca ryantti) 1m longs t(» the 
oast of Asia Tlie flumingo is loiiml native in the 15ah*aiic Isl imls 
and on the southern ‘oasts, anti ocj'iisionally a stiny speiiim ii is to 
be seen on the tableland ot New' Castile, (llher buds pe<*uli.ii t(» 
tho south an tw'o species of quails, the AndiiUisian humpodi 
{Titrnic aylraftrn)^ confined to the plains of Andalusia, fin* ‘•imlliein 
shearviatcr {Pujittu't cint n o'*), and other watei-hiids. Ani[»lii]u.ins 
and leptiles aic particulaily numcious in tlie southern pioiinces, 
and among these the most icmaikahlc are the laige soulhein oj 
eyed li/ard {Laarfr onHotn), which somt times attains If feet in 
length and is v’eiy abundant, the Platydticfnlos barcirttlons^ the 
grey amjdiisbten.i {Il/otios citonosu the Euiopeun p»)nd tortoise 
{Etnys {uropiFd), and aiiothei sj»eciis, Einys dfyrtztt. Iiisirt hie 
is rcimirkahly abundant .iml vaiieil. More than 1550 spems of 
butterflies, many of tliem endemic, h.»\c beiii crmiitui in fhc 
province of Madrid ahuic. Hcsides tin oidinaiy Eiiiopt'aii 
scorpion, which is gene i ally distiilmtcd iii southern Emo]M‘, tlM'n- 
is another siwcics, the sting of which is said to he .still moic se\cn‘, 
found chiefly in tho hasni of the Ebio Trout ahound in <^hc 
inouiitaiii stieams and lakes, haihcl ami in.iny otlici ol 

Cyprittidar in tlie riveis of tho plains. Foi the sea fauna, sec 
under Pishros heIow\ 

Ku'ftnf , — The total aiea of the mninlaml ol SjMin, .u i oi ding to Extent 
the (alculations of Strelhitsk\, is ‘IDf), (112 s(|iiaie kiloimtie-, or 
191,365 sqiiaie miles, that ol 1h<* Haleaiic Islaiuls square 

kilometres or 1923 stjuaro miles, and fli.it of tlu*Cunai\ Islamis, 
whieh, though belonging geogiajdiically to Afiica,^.«r< ailmin- 
istratively assoiiutcd with the kingdom of Spam, 7(>ll Miu.aro 
kilometres or 2939 squaie miles; .so lh.it tin* total ana ol the 
kingdom is ,'>08,205 sipiaic kilomctics or 196,22.5 .square itiih m. 

This total agrees pretty i losely w'lth that in Justus J*i rtlies’s t.ihlc 
given below (Table II.), although consideiahlc ditlercmes will he 
observed in the areas assigned to the mainland piovinccs and tho 
two island groups respect i vi ly. The leiigtli ol tho^ coast liin of 
the mainland, according to istrclbitaky, is 2662 miles, whicli is 
equivalent to 1 mile ot coast foi every 72 squaie miles of area, 
about tbe same ]»roportioii as in Fnance. The greaiest hngth tioin 
north-east to south-west is 420 miles. 

PcrriUndal Jhvibton*i and Popuhtfton. — For administrative pur- Admin* 
poses tho kingdom of Spain ha.s siiico 1833 been divided into forty- istiattv# 
nine provinces, forty-sevi'ii of wrhich belong to the tnaiiiland. divislom* 

xx-.il 
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Before 1883 the mainland was divided into thirteen provinces, also 
enumerated below, which took their name8fh>mtheancient kin^oms 
and principalities out of which the modern kingdom was ^dually 
built up. The present provinces are subdivided into judicial districts 
{jpa/rtiaos judwiaUft) and communes (ayuwtmvievUoa), 
ipola- It is probable that the population of Spain attained its highest 
MU. development during the period of the early Bonian empire, when 
it has been estimated, thougli of course on imperfect data, to have 
numbered forty or iifty millions. The best evidence of a dense 
]>opu]ation in tiiose days is that allot ded by the specific estimates 
of ancient writers for some of the larger cities. The ]>opulation of 
Tarraco (Tarragona) was estimated at millions, and that of Nova 
Carthago (Cartagena), Italica (Sevilla la Vioja), and others at several 
hundreds of thousands. Emorita Augusta (Merida) had a Roman 
garrison of 90,000 men, which also implies a largo population.^ 


Table IL — Area and Fopulalion of the Forwer mid Present 
Prm'viicei. 


Provinces. 

An^a in 
Square 
Miles. 

Population 

18.>7. 

Population 
Dec. 31, 
1877. 

Increase 

or 

Decrease. 

Pop. 
per 
sq. m. 
1877. 



28,018 

A.AHfl 

7,840 

1.477.915 

47.'),78.'i 

1.627,131 

+ 10*1 

58 

Madrid 

594,194 

4- 24-8 

198 


109,088 

201,288 

+ 11 

41 

Tolodii...'. 

328,7.5.6 

229,059 

244,328 

335,038 

+ !•« 

GO 

Cuenca 

236,253 

+ 33 

34 

Ciudad Keel 

200,358 

+ 66 

33 

Old Caatilb 

25,409 

1,609,948 

1,654,718 

+ 2*8 

65 

Burgos 

fi.OAl 

.33.'i,356 

3.32.625 

- 0-2 

59 

lAig^no 


173,812 

174,425 

+ 04 

89 

Santunder 

2.112 

214,441 

23.5. ‘299 

+ 97 

111 

AvUn. 

2,082 

ir.4,0.‘i9 

146,839 

180,436 

+ 10-0 

00 

Segovia 

2,714 

1.50,0.52 

-f- 2-1 

55 

Soiia 

S,88<; 

147,468 

18.5,070 

153,652 

+ 4-2 

40 

Palcnclu 

.•1,126 

180,771 

- 2 8 

58 

V'aJJadolid 

a.o4;i 

241,023 

247,458 

+ 14 

80 

Asturus 

4.091 

524,629 

576,352 

4 9*9 

140 

Oviedo 

4,091 

524, .529 

576,352 

+ 9-9 

140 

Lbon 

16,242 

861,434 

886,025 

+ 3*0 

67 

Salamanca 

4,040 

263,516 

285,69.5 

+ 8-8 

58 

ICumora 

4, 1,^5 

‘249,162 

249,720 

+ 0-2 

60 

Leon 

6,167 

348,756 

350,210 

+ 0-4 

57 

Estrkuaduua 

16,702 

707,115 

739,403 

+ 4*6 

44 

Badajoz 

H,C88 

404,981 

4.S2,809 

+ fi’9 

60 

Oaccres 

8,014 

302,134 

806, .594 

4- 15 

38 

Galicia 

11,343 

1,776,879 

1,848,027 

+ 4*0 

163 

CoruHa 

8,078 

551,989 

596,436 

+ 8-0 

198 

Lugo 

8,787 

424,186 

410,810 

- 8-3 

no 

OriTiso 

2,789 

371,818 

428,886 

388,835 

+ 4 6 

142 

Pontovedra 

1,739 

451,946 

+ 54 

*260 

Avdalubta 

33,926 

2,937,183 

3,283,436 

+ 11*7 

94 

Almerla 

s,;)02 

3I5,6(M 

349,076 

+ 108 

106 

Granada 

4,937 

444,629 

479,066 

+ 7-5 

96 

Malaga 

2,824 

4.51.406 

500,322 

+ 10-8 

177 

Cordova 

fi,300 

351, .536 

38.5,482 

+ 97 

73 

Jtien 


.34,5,879 

423,025 

+ 22-3 

82 

Omliz (with Ceuta)... 

2,828 

3»0,19‘2 

429, *206 

+ 10-2 

1.5*2 

Seville 

fi,42» 

463,486 

506,812 

+ 93 

93 

Huelva 

4,122 

174,391 

210,447 

+ *20 8 

51 

Valknota 

8,897 

1,246.485 

1.374,592 

+ 10*1 

154 

Castclliin de la Plana 

2,416 

260,910 

283,981 

+ 8-8 

116 

Valeiieiu 

4,3W 

2,098 

606.608 

079,046 

+ 11-9 

156 

Alicante 

378,958 

411,565 

+ 8*6 

m 

MUllCIA 

10.449 

582,067 

670,669 

+ 16*2 

64 

Albacete 

.'i,')72 

201,118 

210,058 

+ 89 

no 

Murcia 

4,177 

380,969 

451,611 

+ 18-6 

101 

Cataminia 

12.483 

1,652,291 

1,762,033 

+ 6*9 

140 

Lerida 

4,776 

.906,994 

285, .339 

- 76 

fd) 

Gerona 

2,272 

310,970 

299,702 

- 3-9 

131 

Barcelona 

2,085 

713,734 

836,887 

+ 17 2 

280 

Tanagona 

2,451 

320,593 

330,105 

+ 3-0 

188 

AitAGosr 

17,979 

880,643 

894,991 

+ 1*0 

60 

Hueaca. 

5,878 

2.57,839 

1 252,289 

i - 22 

44 

Sarugoaaa 

6,607 

384,176 

400,587 

+ 4*2 

60 

Teruel 

5,494 

238,628 

242,165 

+ 15 

44 

Navarra 

4,046 

297,422 

304,184 

+ 2*8 

75 

Navaira..y 

4,046 

297,422 

304,184 

+ 2'3 

75 

BaSQUK PROnNCRS^... 

2,782 

413,470 

460.699 

+ 8*9 

162 

Vizcaya (Biscay) 

849 

160,579 

189,054 

+ 18*8 

2*24 

Gnipuzcoa 

728 

156,49.3 

167,207 

98,588 

+ 6-8 

229 

Alava 

1,205 

96,398 

- 81 

78 

Balearic Islands 

1,860 

262,893 

269,036 

4 9*9 

166 

Canary Islands 

2,944 

234,046 

260.974 

j +19*0 

96 

Total 

196,171 

16,464,340 

16,631,869 

4*7*6 

85 

l*re8idlos of North Africa (excluslv 

sof Ceuta)... 

2,476 

16,684,846 

... 

... 


1 Garrldo, La FtpaHa Oontemparansa^ 1. 48S. 


The first Spanish oensus was made in 1594, but some of tiba , 
provinces now included in the kingdom were for one reason or 
another not embraced in the enumeration, so that the total populi^ 
tion assi^ed to Spain within its present limits for that date is 
obtained oy adding the results of enumerations at different datra 
in the provinces then excluded. The total thus amved at is 
8,206,791. No other census took place till 1787, when the total 
was found to be 10,268,150 ; and this census was followed by. 
another in 1797, when the population was returned os 10,641,221. 

Various estimates were made within the next sixty years, but the 
census of 1857 proved tliat some of these estimates must have been 
greatly below tne truth. The total population then ascertained to 
exist in Spain was 15,464,340, an increase of not much less than 
60 per cent, since the census of 1797. Tlie last census took place 
on December 81, 1877, and the total poi»ulation then ascertained, 
16,631,869, shows an increase of only 74 l>cr cent., equal to an 
annual increase at the rate of 0*35 per cent. — lower than in any 
otlier country in Europe except France. 

As Table II. shows, the density of population in Spain as a 
whole is little more than that of the most thinly peopled county 
of England in 1881 (Westmoreland, 82 to the square mile). 
Looking at the old provinces, we find that the most thickl> 
peopled are all maritime, and that all the maritime provinces 
except Andalusia and Murcia have a density exceeding 100 to 
the stjuare mile. The most densely j)eopled province of all i.s 
not Catalonia, in which manufacturing industries are so highly de- 
velofied, nor tho Basque Provinces with their great iron industry, 
but (lalicia, whore there are neither manufactures uor minerals to 
speak of, but where tillage occupies a relatively larger area than 
anywhere else in Spain. Of the modem provinces the most thinly 
peopled are Cuenca and Ciudad Real, in the barren ro^iou of the 
east and south of Now Castile, and Albacete in the Murcian steppe, 
in each case the density being less than half of that of tho most 
tliinlv peopled English county. Tlio column indicating the increase 
(or decrease) per cent, of tho population between 1857 and 1877 
shows that, outside of tho province in which the capital is situated, 
the increase points chiefly to tho recent development of manu- 
factures and mining, — to the develoj>njent of copper mines in 
Huelva, lead mines in Jaen, iron mines in Vizcaya, cotton manu- 
factures in Barcelona. In Murcia it points no doubt to the great 
development of the traile in esparto as well n.s in soutliern 
fruits. On the other hand the decrease in Lerida and Gerona 
indicates how the attraction of higher wages in the manufacturing 
districts of Catalonia tends to deplete tiio neighbouring country 
distiicts. 

As regards the distribution of po))ulation between town and 
country, Spain contrasts in a marked manner with Italy, Spain 
having but few largo towuis and a relatively large country popula- 
tion. In 1877 there were only five towns with more than 100,000 
inhabitants Madrid (397,816), Barcelona (248,943), Valencia 
(143,861), Seville (134,818), and Malaga (115,882). Only nine had 
a population between 50,000 and 100,000, and besides these only 
171 had a population above 10,000. 

The birth^rute in Spain is 33 ’9 per thousand as against 85 ‘1 in 
England and Wales, tbu death-rate 29*1 (21*4 in England and 
Wales); tho number of marriages |>cr thousand inhabitants was 
7*32*** (8 *08 in England and Wales). Tlie percentage of illegitimacy 
is 5*6. The number of males born for every 100 females averages . 

107, a higher proportion than in any other country of Europe 
for wdiich statistics are obtainable except Greece (112) and 
Roumania (111). 

Foreign iWcswoTis.— The population of the principal foreign Poreigu 
possessions of Spain in 1877 numbered 7,822,123, made up. as posses- 
lollows ; — hions. 

Cuba 1,521,684 I Philippine Islands 5,567,685 

Porto Rico 731,648 | Fernando Po 1,106 

Besides the Philippine Islands in tho Eastern ArcliipclaTO, Sjiaiu 
possesses the greater j)art of the Sulu Archipelago, and, in the 
Pacific, the Marianne, Polow, and Caroline Islands. Off tho Guinea 
coast she i)osseB.ses the Island of Annohon a.s well as that of 
Fernando Po, and on the coast itself tho district round Corisco 
Ba)r. She lias likewise declared a protectorate over the West 
African coast between Capes Bojador and Blanco (desert of Sahara). 

Tho presidios, whose population is given in Table II. , are Pefion de 
Velez, Alhuccmas, and Melila (besides Ceuta). 

Agriculture . — Agiiculture is by far the most important Spanish Agri- 
industry, nearly 73 per cent of those whose occupations were clas- cultare. 
diied at the census of 1877 boii^ entered under that head. In 
general it is in a backward condition, and is now much loss pro- 
ductive than in the time of the Romans and again under the Moors. 

Tlie expulsion of the latter people in many places inflicted upon 
agriculture a blow from which it has not recovered to this uay. 

Aragon and Estremtidura, the two most thinly peopled of all the 
old provinces, and the eastern half of Andalusia (above Seville), 


s In all thcao oases tho flgares for Spam ore the means of the years 1865-70 
and 1880-88 inclusive. 
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S v'e ftll kxifftred ]|^rticiil«rly in this manner, later occnpiers never 
ring been able to rival the Moors in overcoming the sterility of 
nature, as in Aragon, or in taking advantage of its fertility, as in 
Aedalnsia and the Tiorra de Barroa The implements in general 
use are of the rudest description. The plough is merely a pointed 
stick shod with iron, crossed by another stick which serves as a 
share, scratching the ground to the depth of a few inches. But the 
regular import now of agricultural implements (chiefly from Eng- 
land and France) betokens an improvement in this respect. In 
general there has been considerable improvement in the condition 
of agriculture since the introduction of railways, and in every 
province there is u royal commissioner entrusted with the duty 
of supervising and encouraging this branch of industry. Among 
other institutions for the promotion of agriculture the royal central 
school at Araiguer, to which is attached a model farm, is of special 
importance. 

The provinces in which agriculture is most advanced are those 
of Valencia and < ’atalonia, in both of which the river valleys are 
thickly seamed with irrigation canals and the hill-slopes carefully 
terraced for cultivation. In neither province is the soil naturally 
fertile, and nothing but the untiring industry of the iuhabilauts, 
favoured in the one case by the rivers which traverse the province 
from tlie tableland of Now Castile and tlic numerous small streams 
{nmcimientxiit) tliat issue from the base of the limestone mountains 
of which the proviuco is largely composed, and in the other case 
by the numerous torrents from the Pyrenees, lius converted them 
into two of tlte moat productive regions in Spain. In the Basipio 
Provinces and in (bilicia the cultivable area is (juite as fully utilized, 
but in those the diflicultics that have to be contended ivitli are not 
So great. Tlie least productive tiacts, ajiart from Aragon and 
Estieiiiadurd, are situated in tlie south and cast of New Castile, 
in Murcia, and in Lower Andalusia — the marshes or maruirn/is of 
the lower Cuadal(piivir and the arenas gordas between that river 
and the Rio Tinto. By far the gi'cater part of the tableland, 
however, is anything hut fertile, the jirineipal exceptions being the 
Tierra de Campos, said to bo the chief corn -growing district in 
Spain, occupying tlie greater part of Palencia in the north-w’cst of 
Old Castile, and tlie Tierra de Barros, in the portion of Badajoz 
lying to tlie south of the Giiadiaua in Kstromadura, another distiict 
noted for its com. 

Except in Leon and the provinces bordering on the Bay of 
Biscay and the Atlantic inigatioii is almost everywhere nccessaiy 
for cultivation, at least in the case of certain crops. Almost all 
kinds of vegetables and gardcn-fniits, oranges, rice, hemp, and 
other products are generally grown solely or mainly on irrigated 
land, whereas most kinds of grain, vines, and olives arc cultivated 
chiefly on dry soil. Tlie water used for irrigation is sometimes 
derived from spiiugs and rivers in mountain valleys, whence it 
is conveyed by long canals {accqwias) along the mountain sides 
and somotiines by lofty a,<|uodiicts to the fields on which it is to 
be used. Sometimes the water of entire rivers or vast artificial 
reservoirs {pdnfanos) is used in feeding a dense network of canals 
distributed over plains many square miles in extent. Such plains 
in Valencia and Murcia are known by the Spanish name of 
(gardens), in Amlalusia by the Arabic name of which 
tias the sumo meaning. iMany of the old irrigation works,— such, 
foi cxariijdo, as those of the plain of T'ariagona, — date from the 
time of the Romans, and many others from the Mooriiih period, 
while new ones arc still being laid out at the present day. WIhtc 
no running water is available for irrigation, water is often obtained 
from wells by means of waterwheels {norim) of 8iin})1e construction. 
In most cases such wheels merely have earthenware pitchers 
attached to their circumference by means of wisps of cs|mrto, 
and are turned by a horse harnessed to a long arm fitted to a 
revolving shaft. In recent years many artesian wells liavo V»een 
sunk for irrif^ation. According to Higgin (see Bibliography), the 
total area of irrigated land in Spain amounts to 4439 squaie miles. 
The ellect of irrigation is shown by the fact that the irrigated 
portion of Murcia has a population of 1681 to the square mile as 
against 101 for the wliolc province, and Orihucla a population of 
767 to the souare mile as against 194 for the whole province of 
Alicante to which it belongs. 

ds. Cereals constitute the })rincipal object of cultivation, and among 
these wheat ranks first, the next in importance being barley, the 
chief fodder of horses and mules. Both of these grains are 
cultivated in all parts- -on the plains as well as among the 
mountains, but chiefly on the more level parts of the two Custiles 
and Leon, and on the plains of the basin of the Guadalquivir. 
Oats and rye are cultivated only inthehighermrtsof the mountains, 
the former as a substitute for barley in foeuiug horses and mules, 
the latter as a breadstuff. Maize also is cultivated in ail the 
provinces ; nevertheless the total extent of its cultivation is 
limited, since, being a siimmer crop, it requires irrigation except 
in the Atlantic provinces, and other products generally yield a 
more profitable rotuni where irrigation is pursued. Rice is 
cultivated on a large scale only in Valencia. Among cereals of 
less importance are buckwheat (in the mountainouB re^ns of the 


north), millets, including both the common millet (PmUsim 
and the so-called Indian millet {Sorghum mUgare^ 
the jodri of India, the durrah of Africa), and even (in La 
Mancha) guinea-com {Pcnidllaria spicata). As to the quantity 
of cereals produced in the country we are without official informa* 
tioii, and the estimates of tlie aveiage annual production of cereals 
of all kinds are very disci epant, varying from 250 to 430 million 
bushels. The average piodnctiori of wheat alone has been esti- 
mated^ at 177 million bushels, and the average proiluve of thnt 
II ‘13 bushels (that of England being about 29 
busnels). If these figures can ho taken as approximately correct, 
it follows that tlu* aveiage acieuge under wheat in S])aiu is nearly 
16 million acres, or between five and six times the average in Great 
Britain, which has less than half the area of Spain. The produce 
per aero just indicated places Spain among those tountiles of 
Europe in uhieh the return is least, which is probably fully 
accounted for by the backward state of cultivation g<*uerally ani 
in particular by the small expenditure on maiuiie. Ajs a rule, in 
fact, the straw left on the ground is the only maiuiH* whicli the 
land receives. 

The cereal and especially the wheat production of the c«)untry 
regularly fiiinishcs a considerable export. During the five years 
1879-83 the value of the export of coieals and pod-liuits of all 
kinds was nearly 3 i»er cent, of tho total value of the oxpoits ; hut 
this export is balanced by a large import, especially of wlieat Hour. 

In bad years, indeed, tho value of the import under this head greatly 
exceeds that of the export. 

In the production of pod-4ruits and kitchen vegetables Siiain is 
ahead of all other countries in Europe. The chide pea forms x>art 
of the daily food of all classes of the inhabitants : and among other 
ijod-fruits largely cultivated are various kinds of beans and t)ease, 
lentils {Ervum lem\ Spanish lentils {Lath yr as sativus) and other 
species of Lathyriia, lupines, &c. The prineipal fodder- <*rop8 
are lucerne {Aledtcago smliva) and es[»arcette (a variety of sainfoin). 
Clover, particulaily crimson clover {Trifolium iuearnaium)^ is 
grown in tho northern provinces. Among vegetables garlic and 
onions take tho chief ))lace, and form an indispensable part of the 
diet of all Spaniards ; besides these, toiiiatoos and Spanish jiepper 
are the principal garden crops. It is upon such crops that tho 
Sxtanish [leasant in genet ul bestows liis chief care. 

As regards tlie quantity of tho product wine comes next after Wine, 
cen'als among the objects of imltivatiou in Spain. Here again we 
are dependent only upon vague estimates of tho nveingo amount 
in-oduccd, but usually the average annual Spanish proiluctioij of 
wine IS estimated at between 440 and 500 million gallons, an 
estimate which places Spain third (next after France and Italy) 
among tho wiue-]>roducing countries of Eurojie. So far as quantity 
is concerned tiie principal wine-producing districts are in the north- 
east, but the onl^ wines of Spain which have a world-wide 
leputation are those of the south, and more ]>articnlarly those 
which take the name of “sherry,” from the town of .lore/, in the 
neighbourhood of which they arc grown. The total area under 
the vine is estimated at about 3,480,000 acics (or about 2 8 per 
cent, of the entire surface), and of this total about 772,700 aei’ea 
belong to the Catalonian provinces, chiefly Baiccloiia. The 
provinces which pioducc most wine arc Bjirceloiia, Suiagossa, Cadiz, 
and Malaga, the annual amount of the produtjtion being in tho 
order in which the provinces arc mentioned. 

Tho ofljciiil tables distinguish the wines exi)ortf‘d from Spain 
as common wines, sherry and similar wines, and other full-bodied 
wines {vino geaeroso). The returns of recent ycais, as will be seen 
from Table III. given below, show that of late iui eiionnous increase 
has taken place in this export both os legards (juantity and value, 
this increase being chiefly duo to the evfemdon of the exiKirt of 
the commoner wines to Fiance by way of Barceltmti. 
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Common wlno 

40,S1.4 

2,047 

i:iH,0(;2 

7,7-18 

13.'>.4.V2 ' K.SOO 

Sherry and similar ) 

0,448 

2,400 

5,874 

2,137 

5,308 1,405 

wiuos ) 



1 

Other full - bodied ) 
wines f 

2,241 

470 

.3,388 

870 

2,420 . 403 

1 






Total 

40,214 

0,483 

142.824 1 

10,704 

143,220 j 10,823 | 



— 


lliere is also a large exi>ort ot grapes and raisins, especially from 
the southern provinces (Malaga and Almcria). Ihe average 
quantity of the two together exported in each of the five ye ara 


1 In an article by M P. A. Delboy in the Journal of the Society for 

March 1884, translated from tho Journal de la Socicie de Slaititique da Parity 
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1879-88 was about 50 millions of Idlograinmes (110 million lb), the 
average value about £1, 560, 000. The vines whose fruit is intended 
for table use as grapes or raisins are trained on espaliers or on 
trees, especially the nottle>tree (CcUia amtralw). 

Among fruit-trees the first place belongs to the olive, which is 
estimated to cover about 8 jier cent of the surface, and accordingly 
about an equal area to that occupied by the vine. Its range in 
Spain embraces the whole of the southern half of the tableland, 
the greater part of the Ebro valley, and a small strip on the west 
coast of Galicia. Along the base of the Sierra Morena from 
Andiyar to the vicinity of Cordova there run regular forests of 
olives, embracing hundreds of square miles. The annual production 
of oil is estimated at 55 millions of gallon.s, and might be greatly 
in(jre(Lsed in auantity and improved in quality if more attention 
were bestowed upon the cultivation of tlie trees and the prepara- 
tion of the oil. Oranges, excluded from the )»latcau by the severity 
of the winter cold, are grown in great quantity on the plains of 
Andalusia and all round the Mediterranean coast; and ii^, 
almonds, pomegranates, carohs, and other southern fruits are also 
growMi abundantly in all the warmer parts, the first two even in 
central Spain and the more sheltered parts of tlie northern 
maritime provinces. In these last, liow^ever, the prevailing fruit- 
trees are those of central Euro])c, and above all the tu)plo, which is 
very extensively cultivated in Asturias, the Basque Proviuces, and 
Navarre. The dateqjalm is very general in the south-eastern half 
of the kingdom, hut is cultivated for its fruit only in the province 
of Alicante, in which lies the celebrated date-grove of Elche. In 
the southern iiroviiices flourish also various subtropical exotics, 
such as the Imnana, the West Indian cherinioya, and the prickly 
pear or Indian fig {Ojniiitia vulgaris)^ the last frequently grown 
as a hodgc-])1nnt, as in other Mediterranean countries, and extend- 
ing even to the sriuthern part of the tableland. It is specially 
abundant on the Balearic Islands. The agave or American aloe is 
cultivati'd ill a similar iiiannor throughout Andalusia. Cotton is 
now cultivated only hei-c and there in the south ; but, on the other 
lar. hand, sugar-cane, the cultivation of which was introduced by the 
Arabs in the 12th century or later, and was of great importance in 
the kingdom of Granada at the time of the ex}iu1.sion of the Moors 
at the close of the 15th century, but has since undergone great 
vicissitudes, first in consequence of the introduction of the cane into 
America, and afterw'ards because of the great development of beet- 
sugar ill ceuttal Europe, is now becoming every year more and more 
of a staple in the provinces of Granada, Malaga, and Almeria. The 
annual production on the Spanish mainland is estimated at about 
75,000,000 til. Such prosperity as this hrancli of agriculture at 
present enjoys is largely due to the protection which it receives at 
the hands of the Spanish Government. A duty imposed on all 
imported sugars in 1876, while inllicting a severe blow on the 
Spanish colony of Cuba, has had the desired effect of stimulat- 
ing the native production, hut according to the Jaw af present 
in force (passed on June 30, 1882) the amount of this duty, 
as far as regards the produce of the Spanish colonies, is being 
giadually reduced, and the duty will be entirely abolished on July 
1, 1892. 

Among the vegetable products not yet mentioned the most 
important are the mulberry, grown in almost all jirovinces, but 
jirincinally in those bordering on the Mediterranean, and above all 
in Valencia, the chief seat of the Spanish silk production and 
inauufaclurc ; hem]> and flax, grown chiefly in Galicia and other 
northern pTuviiices; among dye-plants, madder, saffron, woad 
{Jsatis tnidoria\ and wrild woad or dyer’s weed {Ilescda hdcola)\ 
ground nuts {Amchm hypogma)^ grown for their oil, for the pre- 
(laraUon of whicli the nuts are exported in considerable quantity 
to France ; liquorice, eutniniii, colocynth, &c. 

) The rearing of animals has likewuso been receiving in recent years 

tL increased attention at the hands of both Government and people, 
though here also we are without recent official statistics to show 
the consequent advance. The middle of the present century 
" apfiears to have been the time when this industiy was at its 
lowest point, and the following table (IV.) shows the increase in 
numbers that has taken place at certain subsoquont dates for 
which ofiicial returns or estimates are obtaiiiablo ; — 


. 

1858. 

Enumeration 
Sept. 24, 1865. 

Estimate 1878. 

Horses 

298,722 

672,559 

700,000 

Mules 

499,172 

1,001,878 

1,200,000 

Asses 

496,516 

1,290,814 

1,300,000 

Cattle 

1,567,033 

2,904,598 

3,000,000 

Sheep 

16,443,950 

22,054,967 

23,000,000 

Goats 

3,034,701 

4,429,576 

4,500,000 

Swine 

1,272,978 

4,264,817 

4,500,000 

Camels 


3,104 



In 1865 horses were reared chiefly in the provinces of Seville, 
Corufia, and Cadiz, mules in Toledo, Cuenca, Teruel, Saragossa, 
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and Badi^oz, asses in Badajoz, Toledo, Murcia, Seville, and 
Granadfl^ cattle in Oviedo, Gorufia, Leon, and Pontevedra, eheq) 
in Badajoi^ Leon, Teruel, Soria, and Saragossa, goats in Caceres 
and Badajoz, camels mainljy on the Canary Islwds, the total 
number on the Spanish mainland at the date of the enumeration 
being less than a hundred. Badsgoz w*as the richest of the pro- 
vinces in live-stock of aU kinds, containing about one-fourteenth 
of the total number of domestic animals in the kingdom. 

The only animals belonging to Sjiain still noted for their 
excellence are mules and asses, which are recognized as the best to 
be found anywhere. The quality of the horses has been greatly 
improved, however, since the establishment of Government studs 
more than forty years ago. Besides the cattle reared throughout 
the kingdom for field-labour and (in the northern provinces) for 
regular dairy fanning, bulls for the great national pastime of bull- 
ti^itiug are specially roared in many parts of the country, par- 
ticularly in the forests of Navarre, the mountains sopuratiiig the 
two Castiles, the Sierra Morena, and the Serrania ae Honda in 
Granada, and also in separate enclosures on the islands of the 
Guadalquivir. Spanish ^eep, which in former times enjoyed so 
high a reputation and formed so important a part of the national 
wealth, are far from having the same relative importance at the 
present day, though shcep-reariug also is shoriug in the general 
rise of agricultural and other industries. The most famous breeds 
of Spanish shee}! are the merinos or migrating sheep, which once 
brought immense revenues to the state as w^oll as to the large 
proprietors to whom they mostly belonged. These sheep, whicli 
are distinguislicd by their long slim legs and still more by tlicir 
long wool, arc pastured in different districts in summer and winter. 

Their winter quarters are in the lower parts of Leon and 
Estreniadura, La Mancha, and the lowlands of Andalusia, their 
summer quarters the more mountainous districts to the cast and 
north (Plasencia in the province of Caceres, Avila, Segovia, Cuenca, 
Valencia), which are not so much affect eil by the summer droughts 
of the PoDinsula. The mode of the migration and the route's to 
he followed arc prescribed by law. Each herd consists of about 
] 0,000 individuals, under the command of a mayoral^ and is divided 
into sections containing about 1000 eaidi, each section under the 
charge of an overseer (cajotr/as), who is assisted by a number of 
shepherds {fmMorvfi) attended bv dogs. The shepherds, rudely clad 
in a sleeveless sheepskin jacket, the wool outside, and h'ather 
breeches, and loosely wrapped in a woollen mantle or blanket, arc 
one of the most striking and characteristic objects in a Spanish 
landscape, especially on the tableland. The migration to the 
summer quarters takes place at the beginning of April, the return 
at the end of September. At one time the ow'iicrs of merino herds 
enjoyed the right of pasturing their herds during their migrations 
oil a strip of grounu about 100 yards iu breadth bordering the 
routes along which the migrations t^ok ])lace, a stri)) which had 
accordingly to be left uncultivated; but this right (the 'mMa^ as 
it was c3led) was alxilished in 1836 as prejudicial to cultivation. 

Since that date the migrating sheep liave been comjielled to keep 
the roads. The average quantity of wool exported in the five 
years 1879-83 was about 9,000,000 Iti. Even m the best of the 
years (1883-84) the total export of Spanish wool to all countries 
was only about one-thiilieth of the total average import of that 
commodity into the United Kingdom during the corresponding 
period. 

Bees arc reared chiefly on the cistus heaths and the districts 
abounding in tomillares (sec p. 297). ^'he rearing of the silkworm 
on the mulberry trees of the Mediterranean provinces has already 
licen referred to ; the total annual prfidue.tion of raw silk in Valencia 
is estimated at 1,500,000 lb, in Murcia at 500,000 Ib, and in Cata- 
lonia at 200,000 lb. The rearing of the cochineal-insect, \vhi(‘h was 
introduced into soutlieru Spain in 1820, is being carried on with 
more and more success, especially round Malaga, Volcz-Malaga, and 
Motril. 

Fisheries.— Tho catching of tunnies, sardines, anchovies, and Fisheries, 
salmon on the coasts employ large numbers of fishermen, and the 
salting, smoking, and packing of the first throe give employment 
to many others. Spanish fishermen likewise dive for coral on the 
coasts of Andalusia and the north of Africa. The fishermen of 
Catalonia and Valencia have the gi’eatest reputation for their skill. 

The centre of the prmci|>al tunny fisheries of Spain is a small 
rocky islet called Cristina about three leagues from the mouth of 
the Guadiano. The fishing lasts from May to August, that of 
sardines from August to the end of January. The average value 
of the export of fish in 1879-83 was nearly £120,000. 

Mwerals . — The mineral resources of Spain are vast and varied, Minerals, 
but are as yet far from being adequately turned to account. No 
Euro]iean countrv produces so great a variety of minerals in large 
amount, and in the production of copper ore, lead ore, and quick- 
silver Spain heads the list. In the production of salt and silVer it 
is excelled only by Austria -Hungry, and, as regards silver, not 
always even by it. The following table (V.) pves particulars 
regarding the production of some of the prinoipal minerals in 
the years named : — 




1868. 

1888. 


Thonsanda 
of Metilc 
Tons* 
produced. 

Tlioufuinds 
of Metric 
Tons 

produced. 

Value In 
thousands 
of Pounds 
at tho 
Mine. 

Persons employed. 


a 

& 

1 

1 

u 

Iron oit) 

223 

4,626 

5061 

12,167 

472 

2,650 

766 

Lead ore 

270 

380 

1,406-3 

14,874 

no 

2,638 

871 

Argentiferous \ 
load ore / 

40 

25 

167-5 

3,678 

72 

192 

92 

Silver ore 


38 

88-8 

639 

2 

14 

16 

Copper ore 

246 

3,455 

1,094-6 

9,716 

684 

1,266 

38 

Mercury 

108 

38 

3091 

2,991 

\ 

809 

12 

Zinc 

481 

54 

66-4 1 

1,672 111 

297 

97 

Common salt.... 


30* 

17-4 

871 

94 

108 

68 

Coal 


1,044 

463-6 

7,286 1 680 

1,366 

465 


Of tho minerals mentioned in the preceding table it will be seen 
that iron and copper ores are those wliich show the greatest advance 
as compared with 1863. The production of these two ores 
advanced with rapid strides daring the ton years 1874-1883. In 
tho former ^ear the production of both stood at about 500,000 
tons. The iron ore is chiefly obtained in Vizcaya and Murcia, the 
fonner yielding by far the greatest quantity (in 1883 four-fifths 
of the total production of Spain), but tho latter yielding the best 
quality (average value of Mnrcian iron in 1883, 5 pesetas “48. jwr 
ton at the mine, ns against 2*25 pesetas, or Is. O^d., the average for 
the Vizcayan ore). All except a small fraction of the copper ore is 
obtained from the province of Huelva, in which lie the well-known 
mines of Hio Tinto. The lead ore is obtained chiefly in Murcia and 
Jaen. The famous mines of Linares belong to tho latter province. 
Argentiferous lead is chiefly produced iu Almoria, winch also 
proilttces most of the silver ore of other kinds except argentiferous 
copper ore, which is entirely obtained from Ciudad Keal. Tho 
still more celebrated cinnabar (mercury) mines of Almaden, the 
richest in the world till the discovery of the Californian mines of 
Now Almaden, belong to Ciudad Real, and this province, together 
with that of Oviedo, furnishes the whole of the Spanish production 
of this mine<al. Sfionish salt is partly marine, partly derived 
from brine-springs and partly from rock-salt, of which last there 
is an entire mountain at Cardona in Barcelona. Coal is chiefly 
obtained in Ovieilo, Palencia, and Cordova. The production is 

n *to insignificant compared with the extent of the coal-bearing 
s, which are estimated to cover an area of about 3500 square 
miles, of which nearly a third belong.s to Oviedo, between one- 
eighth and one -seventh to Burgos ana Soria, and about one- tenth 
to Terncl and Cordova. Among tlie less important Spanish mi nerals 
are manganese (chiefly in Ciudad Real), antimony, gold, cobalt, 
sodic sulphate, sulpliate of barium (barytes), phosphorite (a valu- 
able manure, a variety of apatite found in Cacercs), alum, sulphur, 
kaolin, lignite, asplialt, besides a variety of building and orna- 
mental stones. 

The total number of mines (including springs for tho production 
of mineral waters) in operation in Spain in 1883 was 2620, and the 
total number of labourers employed in them iu that year was 
67,626. The working of the mines is carried on under state 
supervision. For this purpose tho whole kingdom, including the 
Balearic and Canary lsland.<i, is divided into three sections, and 
each of these into four districts. Each section is under the 
charge of an inspector-general of the first class, and each of the 
districts under an in8))ector of the second class. By the law of 
July 6, 1850, a large number of important mines, including all 
the salt-works and rock-salt mines, were reserved as state projHjrty, 
but financial necessities have com|ielled the Government to sur- 
render one mine after another, so that at present tho state possesses 
only the cinnabar mines and some salt-works. Many of the nnnes 
have* been granted to foreign (principally English) companies. 

Of tho metallic ores produced in Hpcain, those of lead and 
mercury are tho only ones which are chiefly reduced in the 
country. Though tho working of iron is an industry of old 
standing in Spain, and a primitive kind of forge takes its name 
from Catalonia (soo InoN), the total production of iron, rcfine«l 
and unrefined, in Spain in 1883 was only 200,000 tons, and by far 
the greater part of the Spanish ore is exported, as will bo seen by 
comparing Tables V. and VI. The production of iron in Spain is, 
however, rapidly and steadily increasing, the total amount in the 
first year of the decade ending in 1888 having been less than 60,000 
tons. During the same decade the amount of copper produced in 
the kingdom increased from about 5000 to .'12,000 tons. Tho 
amount of steel produced in the kingdom is quite insignificant 
Qittle more than 400 tons in 1883). Tho following table (VI.) 
gives particulars regarding the export of the chief mineral products 
of Spain in 1883 

’ A moti'lc tonslOOO kilogramiDOS»; 2:^05 lbs., or 35 lbs. loss than a ton 
avoirdupois. 

^ * fizclniive of 100,000 tom produced In the state salt works of Toirevleja 
lAUcanto). 


Minerals. 

To United 
Kingdom. 

To Franco. 

Total export to 
all Countries. 

Iron ore 

Metric Tons. 

Metric Tons. 

Metric Tons. 

Argentiferous galena 




Lead ore 

Copper ore 


1,400 

" 2,566 

Zinc ores — 

Calamine... 




Blende 




Antimonv ore 




1 

p 

S 




PhiM^horite , 



KA llAM 

Iron. 

j 1 ,000 



Argentiferons lead 

1 31,000 ' 

i o,UI IU 

20 OOO 

tJUjWv 

Ki nni^ 

Non argentiferous lead (unwrought) 

Cold 

; 5LOOO 

Oz. 

1 213 

2.'’/,O00 

<)z. 

r.ift 

OlsUtAI 

77, (KK) 

Oz 

Silvei 

1 190,595 

Lbs. 

1 910,037 

! 7,440 

j 

j 171,403 

OClO 

(00 

739,686 

Lbs. 

Mercury 

LIm. 

23 924 

Wi ought-iron and steel 

T.ead in tubes and other forms 

Copp(‘r, brass, and bronze in 1 
plates, tubes, and other forms > 

CK,708 

187.844 

186.610 

546,426* 

385,661 


ManufaetuTPJi , — At the census of 1877 only about 3 per rent, of 
the classified population was returned as engaged in manufactur- 
ing industries. The principal mamifaetnro ls that of cotton, and 
tho following tabic, which shows the position of Spain relatively 
to the other countries of Europe with reference to this branch of 
manufacturing industry, %vill also serve to some extent as an index 
of the rank belonging to Spain in meclianical industries generally 


Table -Average Import of Jtaw Colton for Home Consumption 

in Vtc Principftl Countries of Europe during 1879-1883. 



Millions of tt>. 

1 Millions of lb. 

United Kingdom.. 

1460-8 

Spain 

100*3 

Germany 

386*9 

Holland 

94*8 

France 

309-6 

Belgium 

64-7 

Russia 

242*6 

Switzerland 

53*8 

Austria-Hungary. . 

176*6 


21 *6 

Italy 

116*0 

Sweden j 



The average import per head of population during the same 
period was as follows United Kingdom, 41*7 lb; Holland, 23*6; 
Switzerland, 18*7; Belgium, 9*9; Franco, 8*2; Germany, 8*2; 
Spain, 6*0 ; Austria- Hungary, 4 *6 ; Sweden, 4 '6 ; Italy, 4*0 ; Russia, 
2*9. It thus appears that Spain occupies the seventh place in the 
eouaumntion ol raw cotton, both in absolute amount and relatively 
to popiilatiop In the five years 1874-78 the average import of 
raw cotton into S}.iiL was 79,690,000 lb, so that the increase 
of the average in the succeeding period of live years amounted 
to 25*8 per cent. Nevertheless tho products of this branch of 
industry in the country do not yet suffice to meet the wants of 
the population. There is every year a corisidcrahle import of 
cotton maTUifactures, while the export of this commodity is too 
trifling to be included m the list of chief exports. The maritime 
provinces, being tht)so most favourably situated for the import of 
coal, and, where necessary, of raw material, are the chief scats of 
Spanish manufactures, and tho cotton industry is priiieipally 
(centred in Catalonia and, above all, in Baivelona and the surround- 
ing distnet. This region is indeed tho only distinctively manu- 
facturing portion of Spain, and in it also tho miiniifacturcs of linen 
ami woollen goods and of lace are mainly carried on. Flax- 
spinning and the mannfactnro of linen goods ar«) pursuc<l to a 
considerable cxtt‘ut in Galicia and Astunas. The silk iudustW, 
which is likewise of high im])ortancc, but inmleimato to meet the 
home demand fin* silk fabrics, is chiefly centred in Valencia, next to 
which come M urcia and Seville. Metal industries are chiefly carried 
on in the Basque Provinces, where various articles in Iron ami c*opper 
are made. A royal factory for the making of artillery and other 
weapons of war exists at La Triibia, in Asturias. Toledo is still 
notod, as it has been from the earliest times, for the exc ellenco of 
its sw^ord-bladcs. The manufucturo of leather, another Sjuinihh 
industry of old renown, is still extensively carried on in C dalonia 
and elsewhere, hut the making of cordioam has long ceased to b® 
a specialty of Cordova, from which it takes its name. ^ Boots and 
shoes and other articles in leather form the only considerable ex- 
port of manufactured goods. Gloves are made in great quantity in 
Madrid, shoos in the Balearic Islands. The paper industry is very 
flourishing, eaj locial ly in Catalonia and Valencia. Esparto is twisted 
into cords and ropes, and plaited into a variety of other articles, in 
Murcia and Alicante and elsewhere. The refining of cane-sugar is 
largely carried on in Barcelona, Malaga, Almoria, and G ra nada, and 

< Of this total 478,000 tom wore exported to Holland, 142,0f>0 to Belgium, and 
199,000 to tho United States. 

* All the blonde and one-third of the calamine were exported to Belgium. 

Chiefly to Portugal. 

• Of this total 158,700 lbs. were cxport.ed to Bolgtan* 

' Chiefly to Cuba. 
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the makinff of olive oil and brandy is general. So also is the making 
of charcoal, which in most parts of Spain takes the place of coal for 
all ordinary heating purposes, and even in some cases in mechanical 
industries. The largo furnaces for the distillation of mercury at 
Almaden were at one time, if they are not still, heated solely with 
charcoal obtained from the ladantferua. Among manufac- 

turing industries of lesjj iinxiortanco are the making of porcelain (at 
ilie royal factory of Moncloa, near Madrid), glass and earthenware, 
soap, chocolate, and cork -stoppers. The manufacture of tobacco, 
wliich is a royal monopoly, is carried on at seven factories — at 
Seville, Madrid, Santcuaer, Oijon, Goruila, Valencia, and Alicaute, 
— that of Seville l)eitig the largest. 

Foreign Commerce . — Possessing such varied resources as it does, 
and being peculiarly favourably situated for commerce, Spain might 
be expected to take a leading place among the trading communities 
of JSiirope. This it did at one time hold, wlien the treasure 
acquired by the discovery of America and the conquest of Mexico 
and Peru was squandered in the purcliase of various commodities 
from England, the Netherlands, niid other countries. This period 
of outward prosiwrity, however, was also tliat in which the seeds 
of decline were planted. The cxjjuJsioii of the Moors from 
Granada was coiiteinporaneous witli the discovery of the New 
World. Hundreds of thousands of Moors were driven out from the 
country on subsequent occasio!i.s, and in the act Spain lost the 
best of her agriculturists and liaudicraftsmeii. For the stay-at- 
home industry by which the resources of the land could be de- 
veloped as they had been by the Moors the Spaniards of tliat day 
had no taste. Excited by the liope of rapidly-acquired wealth and 
the love of adventure, the more enterprising spirits cmliarkcd u]ion 
a career of discovery, and agficulturo and manufacturing industry 
fell into contempt. The mercantile supremacy of the country was 
thus short-lived. Political causes supervened to hasten the 
country’s decline, and it is only within recent times, since the in- 
troduction of railways, that the commerce of the country has begun 
to revive. The average value of the imports and exports combined 
during the period of ten years from 1875 to 1884 was equal to 
rather less than £2 per hcad,^ as against aliout £18 per head during 
the same period in the United Kingdom ; but oven this slate of 
mattci-s shows a considerable advance compared with 1859, when 
th(‘ total value of the exports and imports was equal to only about 
£1, 128. ]»er head. The following table (VIII,) gives total value in 
round numbers of imports and ex^iortB, with percentages from and 
to Great Britain and France, at various dates from 18^49 (the year 
after the opening of the first railway in Spam) to 1884 


Yi'ttrs. 

Vttlne of 
Impoitis. 

1*. 

fioni 

RrUaiii. 

r. 0. 

from 

France. 

Value of 
Fxporfa. 

P. C. 
to 

Britain. 

P, c. 
to 

France. 

1849 

£0,800,000 



£5,240,000 



1800 

14,888,000 

25 

25 

10,982,000 

29 

22 

1805 

10,209,000 

20 

84 

12,804,000 

29 

27 

1870 

20,877,000 

24 

89 

15,982,000 

89 

10 

1875 

1 22,819,000 

84 

20 

18,081,000 

34 

10 

1880 

28,482,(8)0 

18 

88 

26,999,000 

82 

35 

1881 

20,028,000 

21 

32 

20,8.80,000 

38 

88 

1889 

82,007,000 

21 

27 

80,015,000 

81 

41 

1880 

85,788,000 

21 

20 

28,779,000 

28 

42 

1884 

81,180,000 

21 

25 

24,708,000 

27 

43 


On the average of the five years 1879-83 the principal e.xiKirts, 
in the order of tlioir imjiortance, were wine, metals and mineral 
ores, fruit, oil, and cork,— wine being by far the most valuable ; 
the priiieijial im])orls, in the order of their importance, raw cotton, 
brandy ami spirits, sugar, machinery, tobacco, coal and coke, 
timber, cod-fish, iron (wrought and unwrought), hides and skins, 
chemical products, cocoa, cotton manufactures, and mineral oils. 
The large imports of cod-fish (from Norway and British North 
America) are due to the large consumption of fish, especially during 
Lent ; the great demand for mineral oil as a source of light is a 
consequence of the dearness of coal. It is interesting to note the 
high place which cocoa takes among the imports. The average 
import of that commodity is nearly double that of coffee, and that 
of tea is quite insignificant (in 1884 only 155,777 lbs.). 

The foreign cominerco of Spain is chiefly carried on with the 
United Kingdom, France, Cuba, and the United States. In the 
ten years 1873-82 Franco, the United Kingdom, and the United 
States together (in the order named) furnished on an average 
rather more riiau 67 per cent, of the imports, and the United King- 
dom, France, and Cuba (also in the order named) received on an 
average during the same period 75 per cent, of the exports. Next 
to the three countries mentioned, those which haa the largest 
share in the inqiort trade during tlie same period were Cuba, 
roilugal, and the Argentine Confeaeratiou, and m the exiKirt trade 
Portugal, the United States, and the Argentine Conf^eration. 
From the United Kingdom Spain received in 1884 chiefly coal and 
coke, iron and articles in iron (artiicles in wrought-iron and steel, 
however, in rather greater amount from Belj^um), locomotives 

> An increase of tlie population tlnce 1877 at the rate of *85 percent per annum 
allowed for in rnoklna the calculation. 


I (also from Belgium), jute and jute vam, hemp and ym, ^ 

I sulphur (for use in tno vineyards), and all^ine carbonates ; from ' 
France, chiefly wool and woollen goods, silk and silk goodls, and 
wheat flour ; from the United States, petroleum, raw cotton, and 
tobacco (also from the Philippine Islands) ; from Cuba chiefly sugar 
and fine woods ; from the Argentine Confederation chiefly untanned 
hides and skins and animal iats. Wheat was received chiefly from 
Eussia, and spirits from Germany, which also supplied a largo pro- 
portion of the sugar consumed in the country. 

Of the principal export of Spain— wine — by fai* the greater 
proportion goes to France. In 1884 that country received four- 
fiftfis of tlie common wine, and the quantity is rapidly increasing. 

The wine classed as full-bodied also went chiefly to France, but 
that entered under the head of sherry and similar wines was 
imported cliiefly by the United Kingdom. The destination of 
the minerals is shown above (Table VI.). Oranges were sent 
mainly to the United Kingdom, Franco, tlie United States, and 
Germany ; raisins chiefly to the United States and the Unit^ 
Kingdom ; oliyo oil chiciiy to Cuba, Denmark, and France, but in 
considerable quantity also to other countries ; esparto gross almost 
entirely to England ; cork and wool cliiefly to Portugal and 
France ; cattle chiefly to Portugal and England ; raw silk mainly 
to Fmnce ; and wheat flour and chickpoase chiefly to the Spauisn 
West Indies. 

The foreign trade of the country is of course carried on mainly 
by sea. In 1884 more than 80 per cent, both of the imports ana 
exports w^ere transmarine, and of the land commerce by far tbe 
largest proportion is with or through France. The smallness of 
the trade with Portugal, which on an average furnished less than 
lj|^ per cent, of the imports and received less than 5^ per cent, of 
the exports during 1873-82, is partly due no doubt to the similarity 
of the chief products of the two countries, but also to the defective- 
nes.s of the communications between the two countries, a circum- 
stance largely accounted for by the j»hysical conditions already 
alluded to. The introduction of railways has as yet only partially 
served to bring the countries into more intimate relations. On the 
first of January 1885 not a single lino connected with tlie general 
system of Spanisli railways entered Portugal north of the Tagus, 
though Lisbon was connected by rail both with Madrid by way of 
Cacercs and with Valencia by way of Ciudad Beal and Albacete. 

At the date mentioned, however, a railway intended to connect 
Salamanca with the mouth of the Mondego was in course of con- 
struction, and a branch from the Portuguese coast-line in the north 
was in process of being connected with the Spanish railway to 
Oorufia, and by way of Leon with other northern seaports. 

The foreign commerce of Spain is greatly haiupered by the 
number and amount of the cu.stom duties, which arc imposed on all 
the principal articles both of export and import. On imports the 
duties vary from 6 to 28*33 per cent, of the value of tlie com- 
modities, the highest duties being upon cotton yarn, sugar, and 
cocoa (to protect homo or colonial industries). For jirotective 
reasons high import duties are levied also on iron manufactures, 
woollen manufactures, live animals, coflee, and wine. Export 
dutie.s are levied mostly in proportion to quantity. In the case of 
sherry it amounts to 200 pesetas (£8) per hectolitre (22 gallons); 
fnll-bodied wines pay 112 pesetas per lieclolitre, and ordinary wines 
33 pesetas per hectolitre. In the case of ‘‘the most favoured” 
nations slight reductions are made in the amount of the duties, 
and under a treaty which came into opei'ation on the Ifith of August 
1886 Groat Britain enjoys the benefit of the most favoured nation 
treatment in consideration of a reduction in the import duties levied 
at British ports on Spanish wines. 

l^hipping and Navigation , — Eelativcly to the extent of its coast- Ship- 
line and the number and excellence of its seaports (of which there jdng. ^ 
arc sixty on the Mediterranean coast, fifty-six on the Atlantic), the 
amount of shipping belonging to Spain is small. In 1884 the 
total register tonnage was 524,000 tons, not much more than tliat 
of Sweden at the same date, and only about half that of Italy. The 
number of vessels was 1803, including 301 steamers. Nearly half 
the transmarine imports (reckoned by value) and 58 per cent, of the 
transmarine exports were carried under a foreign flag. The following 
table (IX.) gives further particulars as to the shipfung of 1884 ; — 


Flag. 

Metric Tons (in Thou- 
sands) of Chiuu. 

Percentage of Total. 


Discharged. 

Loaded. 

Imports. 

Exports. 

National.. 

'628 

700 

22*6 

13-0 

British 

1394 

3800 

50-6 

65-7 

Dutch 

11 

54 

0*8 

O'O 

French 

174 

660 

63 

11*8 

Gorman 

70 

123 

2*7 

21 

Greek 

41 

2 

1-6 


I^ian 

181 

165 

47 

2**8 

Norivegian 

121 

6T 

4*8 

1*1 

Kuaalan 

60 

27 

21 

0*4 

Swedish 

57 

89 

21 

0*7 

Total (under all flags).. 

2760 

5880 
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tabl'd (X j the ntmther^ ke.^ of ships entei^ 

dsarsd vim cargo at S|Maish ports in 1)^84 :•-> 


Entered from 

Under the Spanish Flag. 

Under Foreign Flags. | 

No. of 
Vessels. 

Capacity 
ill Tons. 

Metric 

Tons 

Dis- 

charged. 

No. of 
Veasela. 

Capacity 
in Tons. 

Metric 

Tons 

Dis- 

charged. 

Algeria. 

Bolglam 

Cuba 

France 

Norway 

Philimiiiie IslanUs*... 
United Kingdom 

Total from aU\ 
countries.... f 

ddd 

isc 

1,074 

1 17 

I 97 

1,120 

6,662 

74.122 

199,744 

711,241 

8,661 

194,278 

712,863 

2,876,861 

17,888 

37,622 

140,066 

2,635 

19,266 

240,868 

023,166 

140 

288 

11 

1,068 
261 ! 

1,721 

6,470 

69,860 

191,122 

29,121 

462.970 

81,796 

960,186 

2,604,876 

4,937 

64,687 

498 

169,6.91 

36,860 

1,266,286 

2,187,222 



Under tho Spanish Flag. 

Under Foreign Flags. | 

Cleared for 

No. of 

Capacity 

Metric 

Tons 

Loaded. 

No. of 

Capacity 

Metric 

I'ons 

Loaded. 


Vessels. 

in Tons'. 

Vessels. 

In Tons. 

Algoiia. 

Jielaium 

Cuba 

France 

636 

86 

430 

2,847 

76.586 
60,648 
612 2.W 
1,126.607 

13,476 

17,893 

ft7,5r>3 

226,713 

36 

145 

7 

1,868 

73 

49,128 

110,538 

14.864 

936,247 

28,624 

621 

119,106 

171 

695,408 

24,167 

Noiway 

Plilllpplnc Isluiuls. 

*94 

213,246 

8,‘h49 


... 

... 

United Klngflom 

907 

638,618 

200,670 

3,700 

2,988,857: 

3,132,671 

Total for all \ 
counti'Ies..../ 

6,266 

3,500,207 

766,303 

7,844 

6,638,259 

5,114,082 


Hie total number of veasela entered with cargo under the 
national and foreign flags in 1884 was tliua 11,122, and the total 
quantity of cargo diseliarged by them at Spanish jiorts 2,760,378 
metric tons, the total number of vessels cleared with cargo 13,110, 
and the total quantity of cargo taken on board by them at Spanish 
ports 5,880,385 metric tons. Of the total number of vessels 
entered with cat go 0768 were steamers, which discharged 2,052,937 
tons of cargo, and 4354 were sfiiling vessels, which discharged 
707,441 tons of cargo. Of the number of vessels cleared with 
cargo 9506 were steamers, which took on board at Spanish porta 
5,800,366 metric tons of cargo, and 8604 were sailing vessels, 
which took on board 580,019 metric tons of cargo, 
tads. Commwnication. — The communications in Spain have l)een 

greatly improved since the beginning of the jirosent century. In 
1808 there wore little more than 500 miles of c.arriage roads, but 
now tlierc are over 28,000. At the end of 1882 14,600 miles were 
state roads, all well built and well maintained, and 3027 miles of 
state roads were in course of coustructiou. The aggregate length 
of the i»iovincial roads then completed was 2714 miles, and that 
of the communal roads 10,760 miles. In the mountainous districts, 
where there are only narrow paths, frequently rather steep, it is 
still not unenmmou to meet long trains of mules, 
lil- Railways have made great advance since the middle of the 
lys. contnry. The oldest line is that from Barcelona to Mataro, 17i 
miles, which was opened on the 28th of October 1848. Of late 
years railway constructhm has been going on pretty rapidly, in 
1880 the number of miles open for traflic was 4645, and in the 
four succeeding years it was 4800, 4867, 5118, and 5386. All the 
Spanish railways belong to private companies, but most of them 
have obtained subventions from the Government, to which most of 
the Spanish rail^^'ayH will revert at t’a. end of a term of ninety- 
nine years. In granting a concession lor a new railway the regular 
practice is to give it to whatever company offers to construct it 
with the lowest subvention. The total amount of the subventions 
for railway construction up to the end of 1884 was £25,676,690. 
For strategical reasons the Spanish giiuge was made different from 
that of France. 

>Bt The postal and tclegiaphic systems have l>een jdaced on the 
ace, samo footing as in other civilized countries. The total number of 
letters, post-cards, and samples (including officitil and international 
letters, &c.) that i )a.ssed tlirougli the post office in 1882-83 was 
»le- 111 millions. The*^ length of state telegraphic lines on January 1, 
aphs. 1888 was 10,664 miles, and of wires 25,989 miles. The number of 
messages in 1883 was 3,020,000, nearly 80,000 lieing transit mes- 
sages and 654,000 from or to foreign countries, 
nny. Army and Kavy. — Milita^ (or naval) service is obligatory on 
all Spaniards, but in certain cases recruits are allowed to bny 
themselves off. According to the law of January 8, 1882, the 
IMJriod of service for all arms is twelve years, of which three years 
must be passed with the colours, three years in the active reserve, 
and six years in the second reserve. The minister of war is 
empowered, however, on financial grounds to transfer troops 
serving with the c^olours to the active reserve before the period of 
tlu%e years* sorvice has been fulfillod. Liability to service begins 
^th the first day of the calendar year in which the twentieth year 
19 completed, jpersons holding a civil appointment or pursuing 


any handicraft independently are allowed to buy themselves off for 
1500 pesetas (£60), and brokers are allowed to take each others’ 
place in service, or to exchange the numbers that have fallen to 
them by lot in the r^iiig of the recruits for the year. For carry- 
ing out the law Spain is divided into fourteen military districts, 
the boundaries of which do not at all coincide with those of pni- 
vinces. 

The actual strength of the vogular army is fixed at about 94,000 
men for the kingdom (incliuling the Balearic and Canary Islands), 
hut this number may be biouglit up to 400,000 in time of war. 

The strength of the n*gular »imy in t’uha is about 22,500 men, in 
Porto Rico about 3200, and on tluj riiihppine Islands about 8200 
Tlie active army is divided into 140 battalions, besides the same 
number of dep6t and reserve hattalions ; 24 wivalry r^iginients, and 
tho same number of dep6t setuadrons and leserve Ciivalry regiments ; 

9 regiments of field artillery, and 3 of mounted artilUry, besides 6 
re^jrve regiments of artillery, and 10 battnlions of engineers. 

There are also 13 battalions of fortres.M artilleiy. 

The following statement shows tho strength of tho navy in Navy. 
1885; — lY'/vl 6V<w?ar-— 4 ironclad frigates (56 giins’l, 4 screw fiigatos 
(97 guns), 6 cruisers (48 guns); Second H frigates (104 guns), 

3 cruisers, 12 corvettes and tioopships (39 guns); Thini C'to— 1 
ironclad monitor (3 guns), 1 floating battery, 79 gunboats, trans- 
ports, Ac. (124 guns). 

Tliere were at the same time building one ironclad of tho first 
class, five cruisers of the secoiui class, besides 1(Uj»edo Iwats, tugs, 
and other vessels. For Ibo defenco of the colonies, and more par- 
ticularly those of the West Indies, there are thirty -five sen^w 
gunboats, all of the same size (about 5 feet draught), and each 
carrying a 100-pounder pivot-gun at the bow. 

The navy is manned by conscription in tho maiitiinc districts. 

In 1886 the number of seamen was about 14,000, that of iriarines 
about 7000. 

JieligmL — Roman Catholicism is the established religion, and Religion, 
the church and clergy are maintained by tlie state. The immense 
majority of the people (in 1877 16,603,959 out of a total of 
16,634,345) are professed adliereiits of this faith, so that, so far as 
numbers go, Spain is still the most “Catholic” country in the 
world, as it has long been styled. According to Willkoiiim, how- 
ever, religious mdifforentism is now very general, not only among 
the educated but also among the lower classes ; and of the bigotry 
and fanaticism which in former times led to the destruction of 
hundreds of thousands of victims at tho hands of tho Inquisition 
the only traces at the present day are to be found, says tne same 
authority, in the provinces of Aragon, Navarre, and Kstremadura, 
where the clergy still exercise a considerable influence over the 
lower orders. By the constitution of 1876 noii-CJaiholics are jwr- 
mitted to exercise their own forms of woi'shin, but they must do 
so in private and without making any public announcemont of 
their services. At the census of 1877 the total number of Pro- 
testants was 6654, a number below that of (hose entered as 
rationalists (9645). There arc nine arebbishopi ics (ToltMbi, Madrid, 

Burgos, Granada, Santiago, Saragossa, Seville, Tarragcma, Valencia, 
and Valladolid) and forty-five bishoprics. The arclihishop of 
Toledo is primate. 

Education . — By the law of July 17, 1857, primary cducaticm was Educa- 
declared compulsory on all children of schom age (oiigiimlly fixed tiou, 
at six to nine) and made free to tho jjoor, but tho rosidls of the 
census of 1877, though showing an a(lvancc in elementary educa- 
tion as compared with previous years, makes it clcai that this law 
is far from being cfliciciitly carried out. At that date the total 
number who could both read and write was 4,07J,823, oipial to 
24*48 per cent, of the population, as against 19 97 per cent, in 
1860. The j^rovinces in whieli the ]wieentago of those aide lo read 
and write was greatest w'ere Alava, Burgos, P«)nt»«vcdra, JVIadrid, 
Saiituiider; those in which it was least were the Camiiy Islands, 

Granada, Malaga, Almeria, Alicante, Castollon. 

There are ten universities — those of Miuliid (fouiid'-d in 1836 
to replace the long celebrated university of Ah Bauviona, 

Gmnada, Salamanca, Seville, Vah-nei.i, Santiag(», SaTagoss/i, 
Valladolid, and Oviedo ; that of Madrid is now the most <*<‘leltrated 
and the best uttimded, while that of S.il.imarien, so i enow nod in 
tbo Middle Ages, is now ill least lepiiti*. .. i * 

Political .<4e^/yn?mfntiim/.—Spain is an iMTcditaiy monarehy, tho Admlnis- 
constitution of wliich rests on the fundamental^ law (>1 June 30, tratioo. 
1876. The sovereign beeomes of age on completing his or her si3^ 
teonth year. Tho sovereign is grand -master of the eight Sjianish 
orders of knighthood, tho principal of w'liich is that ol the Golden 
Fleece (Tois<m de Oro), foundcl in 1431 by Plulip of Burgundy. 

The chain of this order siirroumls tlie loyal arms, in which are 
included, iM^sidcs tho arms of Castile, Leon, Granada, and tlie lilies 
of tho royal house of Bourbon, the arms of Austria, Sicily, Savoy, 

Brabant, and others. The national colours aic red and yellow. 

The flag is divided into three hori/ontal stripes— tw-o red strqies, 
with a yellow one between bearing the royal arms. 

The legislative authority is exercised by tho oovereign in con- 
junction with the cortex, a body composed of tw'o houses — a senate 
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and a chamber of depntiea. The senate is composed of members 
of three classes: — (1) members by right of birth or office— princes, 
the wealthier nobles holding the rank of grandee {grande)^ a dignity 
conferred bv the king either for life or as an hereditary honour, 
and the highest state officials ; (2) members nominated by the king 
for life ; and (3) members elected by the state corporations and by 
the most highly taxed subjects of the state for a period of five 
years. The members belonging to the iirat two classes must not 
exceed 180 in numlicr, ana there may bo the same number of 
inemberii of tlic third class. The chamber of deputies consists of 
members elected for five years, in the proiM)rtion of one deputy for 
every 60,000 of the population. The electoi's must he twenty-five 
years of ago and must have paid land-tax of twenty -five pesetas (£1) 
for one year, or an industrial tax of fifty pesetas for two years. ^ 

The executive administration is entrusted to a responsible minis- 
try {coumjo (h mini8iros)f in which the presidency belong either to 
one of the minLsters or to a ])rcsident without portfolio. There 
are eight ministerial departments— the first secretaryship of state, 
to which belongs the management of foreign affairs, the secretary- 
shi}>sof grace and justice, finance, and the interior, the department 
for the promotion of material and intellectual interests {secretaHa 
dc and the secretaryships of war, marine, and the colonies. 

The civil administration is under tlie secretary for the interior. 
In each province is a civil governor nominated by the crown, and 
the governor presides over a <*ouneil, the mornhors of which are 
elected by the representatives of eiudi ('oinmuue {ayuTUamiento). 

QStice. flwwf /iwficc.— Sjianish law is founded on the ^man law, 

the (lothif common law, and the national cmlo proclaimed iit the 
meeting of the cortes at Toro in 1601 (the Icycs de Toro). There 
is a court of first instance in cjacli of the 501 partidoa judmaUsinX^ 
which the kingdom i.s divided; and a court of second instance in 
each of 16 avdkmjcia^i^iiiyrialcs into which tlio judicialea 

are grouped ; and there sits at JMadrid a supreme court modelled 
on iTie liTtmeh conr de cassation. I'he administration of justice is 
public. K.>R?ept in commercial cases the parties to a suit must 
always be represented by sworn counsel (abogados JiscaZes). 

finance, The following statement (Table XI.) shows the equi- 

valent in English money of the budget estimates for the years 
noted ; it should bo explained, however, that those estimates have 
only a limited value, inasmuch as the public accounts of Spain 
have not been audited since 1870, and have not been passed by the 
cortes since 1867 : — 


Years. 

Uovciiuc. 

ExpottOUure. 

Years. 

lievcnuc. 

Expenditure. 

186(V-61 

1870-71 

1874-76 

1877-78 

1880-81 

£18,933,440 

27,901,746 

21.793.000 

29.433.000 
31.666,031 

£18,773,698 

32,819,434 

20.831.000 

29.430.000 
33,466,047 

1881-82 
1882-8.3 
' 1883-84 
1884-8.3 
1886-86 

£31,403,920 

31.330,769 

32,095,076 

31,444,683 

84,900,67.5 

£32,684,698 

81,673,083 

83,063,909 

31,003,969 

36,886,869 


The chief heads of revenue, according to the budget estimates 
of 1886-86, wore — excise (including stamp duties and government 
monopolies), £10,634,480; direct taxes on land, trade, mines, &c., 
£10,393,920; taxes on Government salaries, registration, &c., 
£5,362,000 ; ciistoims, £5,360,000. The chief items of expenditure 
wore— tile cliarges of the public debt, £10,966,937 ; the charges of 
the ministry of war, £6,050,944 ; those connected with the adminis- 
tration of state proprty, £6,748,693 ; the charges belonging to the 
minister io de fomentOj £4,177,983; those of grace and justice, 
£2,237,844; those of marine, £1,766,022. 

The exjienscs of (pielling the insurrection in Cuba of 1868-78, 
and those subsequently arising out of a civil war in the Peninsula, 


raised the total amount of the Spanish debt on the 1st of January 
1881 to about £512,000,000 ; but, as it was by that time manifest 
that Spain was unable to meet the obligations thus incurred, an 
arrangement was come to by which the capital and interest of the 
debt were reduced. The bulk of the debt now bears interest at the 
rate of 4 |)er cent., and on the Ist of October 1884 the capital stood 
at 6356 million pesetas, or £254,260,000, and the total annual 
charge was 238 million pesetas, or £9,522,857. The principal 
items are the perpetual foreign debt, amounting in October 1884 to 
£78,840,000, a perpetual internal debt, amounting in October 1884 
to £77,840,000, and a redeemable debt (internal and external) 
amounting to £70,460,000. 

Currency r WeiglUst cinef The French monetary system 

and the metric system of weights and measures have been intro- 
duced — the latter in 1869, tlio former in 1871. In the ca.se of the 
weights and measures the French names also have been adopted, 
with only the necessary linguistic changes. In the case of the 
currency the old Spanish name of peseta was retained for the unit 
(the franc), and the peseta is divided into 100 centimos. According 
to the present value of the peseta, therefore, 25 pesetas may bo taken 
as about equal to £1. iVcvioiisly to the introdiiction of the French 
monetary system the peseta was the fifth part of a peso duro, which 
was equal to 20 reales de vellmi, or rather more than a live-franc 
piece. The only ])apcr money in Spain consists of the notes of the 
Banco do Ksjiahu. 

Bibliography — Tlie most comprehensive work on the f^eoginphy of Spain is the 
BiceUmarto Geograjico-hUtorieo e Slatigtico de las Prorinctas de EspaHa of Madox, 
16 vols., 18*16-60. A more summary account is contained in the ReseHas 
Oeologtea^ y Agrieola de Espaila^ by D. Fr. Coello, Ac., Madrid, 
1860 ; and in Die I*yrmdUehe JIalbtnsel, by Dr Moritz Willkomm, Leipslc,S vols., 
1884-86. Numerous notices regarding the geography of Spain are to be found 
in tho Boletin de la Sociedad Geogrt^fica de Madrid. Sec also F. Garrido, La 
Espatta Contemporaneat Barcelona, 2 vols., 186>V({7 (the French edition, 
Biussels, 1862, la comparatively meagre) ; Duvillier, VEspagne, Taris, 1878; A. 
J. C. Hare, Wanderings tn Spain ; A.' Gallcngii, Jberian Ileminucences, London, 
1883; Webster, London, 1862; Harrison, Spatn^ Boston, J882; Higglii, 

Commercial aiui industrial Spain^ London, 1886 ; together witli tlie guide-books 
of Ford (Mumiyl and O'Shea (Black). 

The botany of Spain Is very fully treated in various works by Willkomm. 
Besides the Prodromus Fforie Hispantea, Stuttgart, 3 vols. 4to, 1861-80, the 
most important are Jllustrationcs Florn* Hupantse^ Stuttgart. 1881, Ac., fol., and 
Die Strand- und Sfeppengebiete der tber. //a/6t/Mc/,d.eip8ic, 1862, 8vo. Of another 
floia by Don M. Colmeiio, entitled Enumertmon dc las Plantas de la Pminsuia 
Hispano-Lusitana e Islas Baleares, one volume has been )>ub1i8hed (Madrid, 1B86). 
It is expected to be completed in 4 vols. 

Theie is no recent genernl work on the zoology of Spain, 

The geology of the Iberian Peninsula is treated in a series of articles. Illustrated 
by several maps, by D. Federico de Botclla, In the above-mentioned Boletin^ vol. 
ii., 1877. See alsoMni^pherson, Succession Estratigrafica de los Ten'enos Anaicos 
de Espaila; W. K. Sullivan, Motes on the Geology and Mineralogy of the Spanish 
Provinces of Santander and Madrid. Tim geological miips of Spain olreiidy com 
pletcd are those of Do Vemeuil and Oollumb, Paris, 1864, 2d ed. (now out of 
print) 1868, and De Botella y de Homo.s, 31udrid, 1870. A geological survey of 
the provinces of Spain is now in jirogress, and on the conclusion ot the suivey a 
map will be published in sixteen shcetK on the scale of 1 : 400,000. 

Among the more Important annual oi i>eiiodical officisl statisticu) publications 
are the Estadistica General del Comercio Exterior de Espnha ; Boletin Menaml 
de Estadistica Demogrii/iiO-Santtaria ; SUuacton de los Ferrocarnles ; and Esta- 
distica Minera de Espatla. 

The best topogniphicul map of Spain is thst of C. Vogel, in four sheets, in 
Sticlei's Hand Atlas, on the scale of 1 : 1,600,000. Among nthei maps that may 
be referred to arc that of D. Fi Coello, scale 1 : 1,000,000, Madrid, 1861, and the 
Mapa Jtxnerano Militar de Espaha Formado por el Cuerpo de Estado Mayot' del 
Ejereito en 18Gl>, scale 1 : 600,000. An excellent map, on the scale of 1 : 60,000, 
indicating the elevations by means of contour lines ut intervals of 20 metres, and 
by figures for particular spots (tho elevations reduced to the mean level of the 
Mediterranean at the port of Alicante), and distinguishing cultivated and un- 
cultivated ground, and in the foimcr distinguishing huertus, gardens, olivcyards, 
vineyaids, orangeries, Ac., whcie they exceed an area of 10 hectares, is now being 
published by the Instituto Geografico y Estadistico do Madrid. Of this map, 
however, only about 20 out of 1080 sheets liave as yet been issued. Among 
those which have already appeu cd is that containing Madrid. (G. G. C.) 


SPAIN 


PAST II. 


Section I. — Ancient Histoky. 

lie VII. Hispania was the name by which the Romans called the 
great peninsula made up of Spain and Portugal, but we 
know nothing certain as to the origin of the name, or 
whether it was in general use among the ancient inhabit- 
ints of the country.^ 

To the Greeks Spain, or rather its coast-line on the 
Mediterranean, was known vaguely as Iberia, a name we 
meet with in Herodotus (i. 163) in connexion with the 
Phccnician Tartessus, which is generally understood to 
have been the country about the mouth of the Guadab 
quivir and to be the Tarshish of Scripture. It was the 
Fhocseans, a branch of the Ionian Greeks settled in Asia 
Minor, who according to Herodotus first opened up to the 


HISTORY. 

Greek world this remote region of the extreme West, which 
had hitherto been a land of mystery and enchantment, 
imagined to be tho home of the setting sun, and known 
only by the reports of adventurous Phoenician mariners. 
The hero-god Hercules, it was fabled, had left traces of 
his presence and mighty working here, and the twin rocks 
at the entrance of the Mediterranean were called by his 
name, “ the Pillars of Hercules,” — the ** world’s end ” to 
the Greeks, nothing but the all-encircling ocean-river 
lying beyond. The Greeks seem to have planted no 
colonies in Spain, with the exception of Emporium, on the 
coast just under the eastern spur of the Pyrenees, founded 
probably from Massilia (Marseilles) by the Phocaeans, and 
perhaps of Saguntum. In fact they had but very hai^ 
notions about the country, and Iberia, as they called it, 
was to them little more than a name for an indefinite 
extent of territory in the Far West, in the ocenpation of 


^ Humboldt derives it from the Basque espana (border), as signifying 
the part of Europe bordering on the ocean, but his conjecture seems 
strained and fancifoL 









iMffbarcm^ Celts and IberianB with some Phoenician settle- | 
ments for the purposes of trade on its sonthern coasts. 
Several of these places were just known to them by name ; 
but even of Gades, rich and populous as it seems to have 
been in quite early days, nothing but vague hearsay had 
reached them, and Herodotus, who mentions it as Gadeira 
(iv. 8), merely defines its position as on the ocean outside 
of (beyond) the Pillars of Hercules.” Tarraco, one of the 
oldest and most important of the cities of Spain, and one 
of which we hear continually in the subsequent history of 
the country, was also in all probability a Phoenician 
colony. There are still here remains of very ancient walls, 
possibly Phoenician work. Gades, Tartessus, Tarraco, all 
seem to have been of Phoenician origin^ and of unknown 
antiquity, and they were flourishing places in the 7 th 
century B.a, when the Greeks first made a slight acquaint- 
ance with them, — an acquaintance, however, which they 
did not follow up. The result is that we really know 
nothing about Spain till the first war between Rome and 
Carthage (264-241 b.c.). There was indeed, in the 4th 
century b.c., an embassy to Alexander the Great from the 
remote West, of Gauls and Iberians, and from that time 
learned Greeks began to discuss the geography of Spain. 
But again the country drops out of sight till the 3d 
century b.c., when we find a close connexion established 
between it and Carthage, which, being itself a Phu'nician 
colony, would feel itself almost at home on the southern 
shores of Spain. According to Polybius, Carthage (before 
the First Punic War) had acquired at least something 
like a i)rotectorate over the Iberian tribes as far as the 
Pyrenees, the then recognized boundary between the 
Iberians and Celts, — between, in fact, Spain and Gaul. 
Spanish troops served as volunteers in Carthaginian 
armies. There must have been a good deal of Phamician 
blood in the south of Spain for many centuries, and this 
la- no doubt prepared the way for Carthaginian ascendency 
^ in the country. Not, however, till after the First Punic 
War and the loss of Sicily was there anything that could 
be called a Carthaginian empire in Spain. It was in 237 
B.C. that Hamilcar Barca, the father of Hannibal, crossed 
the Straits of Gibraltar and set foot in Spain, not, how- 
ever, with any commission from the home Government 
at Carthage, but with the deliberately formed design of 
making the country, wdth its warlike population and great 
mineral wealth, into a Carthaginian province, and ulti- 
mately into a basis of operations in a future war with 
Rome (see Hamilcar, Hasdrubal, Hannibal), There 
were rich mines in the mountains, which had drawn the 
Phoenicians some way into the interior, and among the 
native tribes there were the elements of a brave and hardy 
soldiery. A good army might very well bo organized and 
paid out of the resources of Spain. All this Hamilcar 
clearly saw, and in the true spirit of a statesman he set 
himself to the work, not merely of subjugating the coun- 
try, but of making the Spaniards into loyal subjects of 
Carthage. He encouraged marriages between his officers 
and soldiers and the native women : his own son Hannibal 
married a Spanish woman. Ho show^ed them how to 
work their gold and silver mines to the best advantage ; 
in every way, in short, he made them feel that he was 
their friend. The great work of which he had laid the 
foundation was carried on after his death in 228 by his 
Bon-in-law Hasdrubal, under whom New Carthage, with its 
fine harbour, founded probably by Hamilcar, became th& 
capital of the country. It would seem that by this time 
the Carthaginian empire in Spain was as firmly established 
over the southern half of the country as the fickle and 
uncertain temper of the native tribes would admit. The 

^ For the Phoenician colonization of Spain, see Pboinicia, vol. 
viii p. 806 . 
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Spaniard of that day, as indeed more or loss throughout 
his whole niistory, was particularly amenable to personal 
influence, and an Hamilcar or a Hannibal could sway him 
as he pleased- From 228 to 221 Hasdrubal was extending 
and strengthening the Carthaginian rule in Spain, while 
the Romans were fighting in Cisalpine Gaul. One pre- 
I caution, indeed, they had taken, an understanding with 
Hasdrubal, which might be regarded as a treaty, that the 
Carthaginian conquests were not to be ])uslied east of the 
Ebro. West of that river there w^as one town, Saguntum, 
a Greek colony, in aiiianco \nih Rome ; this Hasdrubal 
had spared. His successor, Hannibal, after two years’ 
continuous fighting, which resulted in the submission of 
hitherto unconquered tribes and the undisjmted supremacy 
of Carthage throughout almost all Spain, attacked and 
took the place in 218. 

This was the beginning of the Second Punic War. Spain 
was now for the first time entered by Roman armies, 
under the command of the two Scipios, — the brothers 
Cneius and Publius. Six years of hard fighting ended 
in the defeat and death of these two brave men, but in 
210 the son of Publius, the elder Africanus, struck a 
decisive blow at the Carthaginian power in Spain by the 
sudden capture of New Carthage. The war, however, 
still dragged on till 205, in w^hich year it may be said 
that Spain, or at least that part of it which had been ' 
under Carthage, was fairly conquered by the arms of Roman 
Rome. Andalusia, Granada, Murcia, Valencia, Catalonia, conquest* 
Aragon, may be said to liave become Roman territory. 

Rome had now to deal simply with the native Spaniards, 
without the fear of any foreign interference. Hence from 
205 the reduction of the country into a Poman province 
was only a matter of time. It proved, however, to be a 
tedious and troublesome w^ork, and more than once Romo’s 
hold on Spain was seriously imperilled. An oppressive 
governor, or a governor without tact and sympathy, was 
sure to unsettle the restless and impressionable tribes, 
and to stir up all manner of dangerous jealousies and 
heart-burnings. The Scipios, the elder Africanus espe- 
cially, knew how to ’iianage the people, and yet even in 
205, the year of those brilliant successes of Africanus, 
there was a great rising of several of the tribes, headed by 
a local chieftain, against the dominion of Rome. It was 
quelled after a sharp engagement ; there was a general 
submission on the part of the Spaniards, and many of them 
became Roman tributaries. It was some time, however, 
before the country, or even the southern lialf of it, was 
really subdued into complete peace and order. The moun- 
tains and the forests were a formidable obstuclo to the 
Roman legions, and favoured that guerilla warfare which 
makes conquest slow and laborious. For a long period 
many of the tribes were rather the allies and dependants 
of Rome than her subjects, and might at any moment be 
roused into war. In fact, Rome’s dominion west of the 
Ebro— Further Spain (Hispania Ulterioi ), as tie province 
was called — must for very many years have been little 
I more than nominal. Rome’s policy was to keep the native 
tribes disunited, and to have as many of thorn as po-ssible 
under a friendly protectorate. There seem to have been 
wide differences between these tribes,— some, especially 
those in the interior and in the north, being fierce and 
utterly barbarous, and others in the south and south-west 
comparatively mild and civilized. The Oeltiberi, in the 
interior, were a group of warlike tribes, and were always 
uncertain and intractable. At one time they would fight 
for Rome ; at another they would serve as mercenaries for 
Rome’s bitter foe, the Carthaginian. Continually were 
they breaking out into revolt and defying tlic arms of 
Rome. The “Celtiberian War” often figures in the 
pages of Roman histories, and it generally meant a war 
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involving the greater part of Spain. In 1&5 the elder before had (aee Scwo). The of Hither S{ttSn 

(atK). Cato had to put down a rising in the country, in which was rendered safe from Celtiberian inooraions. Shortly 
the Celtiberi took the lead, but he offered them favour- afterwards Lusitania and its towus, after some obstinate 
able terms, and showed himself particularly anxious to fighting, were reduced to submission by the consul Junius 
conciliate them. His Spanish campaigns wore so far a Brutus, and thus Spain, with the exception of its northern 
success as to establish the lioman power east of tlio Ebro, coasts, the home of its most barbarous tribes, was nomin- Spain 
, and along with peace and order came better adrninistra- ally lioman territory. There must have been by this 
tion and a development of the resources of the district now time a considerable mixture of Boman blood with the 
known as Hither Spain (Hispania Citerior). Cato is said native population; there were several towns — Cartel^ 
to have disarmed the inhabitants of this part of Spain, and Valentia, Tarraco especially among them — with a Latin 
to have even compelled the Spaniards, from the Pyrenees municipal constitution and with a number of Latin- 
to the Guadalquivir, to pull down thoir fortifications, but speaking people. The growth of lioman civilization had 
still the smouldering fires of rebellion wore not trampled fairly begun, and it was promoted by a commission sent 
out. Some few years afterwards, in 179 and 178, we find out by the senate after Scipio^s victories. Piracy in the 
mcchtts. the father of the famous Gracchi governor of Hither Mediterranean was checked in the interest of native 
Spain, and fighting with the troublesome Celtil)eri, win- Spanish commerce, and the Homan administration gene- 
ning victories over them, capturing one hundred and three rally favoured the development of the country's prosperity, 
of their towns, and then securing his conquests by show- The extensive mountain districts were still the shelter of 
ing himself as great in peace as he liad been in war. He banditti, but, on the whole, order was well maintained, 
seems to have anticipated in S])ain the work attempted and Spain from this time flourished under Boman rule, 
by his sons in Italy, making grants of land on favourable It abounded in flocks and herds, and had a number of 
conditions to the poorer natives. Much must have been thriving populous towns, particularly on its Mediterranean 
accomplished by Gracchus tow'ards producing contentment shores. It seems, too, tiat it was never oppressed and 
with the Boman rule, but in the west, in the valleys of impoverished by some of those forms of tribute, — such as 
the Douro and the Tagus, and in the region known as the exaction of a tenth of the produce, — under which many 
Lusitania, answering to Portugal, there seems to have been of Home’s provincials smarted. Fixed money payments, 
almost incessant fighting, and what one general wpn and military service in the Boman armies, were the chief 
am- ariotlier general often lost Under Mummius, a governor burdens which the conquered Spaniards had to bear. 

Ituu further Si>ain (I. '>4), — the Mummius who in 146 Home on the whole, by comparison, dealt tenderly with 

took and sacked Corinth, — the Romans suffered a them. Several of their towns had the privilege of coining 
disastrous defeat from the Lusitanians, of which the the silver money of Home; and the flourishing cities 
Celtiberi took ])ronipt advantage, and there was another along the Mediterranean coast, which were so many 
Homan defeat, with a massacre of Homan citizens in one centres of civilization to the adjacent districts, were treated 
of the towns of the interior. These losses were avenged rather as allies than as subjects. In these parts the 
in 152 by Claudius ^farcellus, grandson of Hannibars Romanizing process wont on rapidly and under favourable 
illustrious antagonist, during whose command in Spain conditions, while the west and the north and a great 
Corduba is said to have been established as a Homan portion of the interior remained barbarous, and Homan 
colony. Marcellus was too humane and considerate to merely in name. In 105 it seemed possible that the 
the Spaniards to suit the ideas of the Roman senate, which Homans might be utterly swept out of the country ; in 
we may well suppose to have been greatly i)rovc>ked by that year a groat wave of invasion passed over the inland 
the trouble which Spain had given them. The new regions from the Cimbri, who had destroyed two Homan 
governors, Lucius Lucullus and Servius Galba, by a consular armies on the Rhone. Spain to a great extent 
combination of perfidy and extortion, drove the country was cruelly ravaged, and Home was too seriously menaced 
into a most formidable revolt, with which the Romans, by the barbarians nearer home to be able to protect her, 
whose hands were tied by the Third Punic War, could The country was saved by the brave Celtiberi, whose 
rf- not for some time offoctually deal. A guerilla chief of determined resistance forced the Cimbri back upon GauL 
Lusitania (which had been specially ill-treated by the Again in 97 and 96 wo hear of a rising of these same 
Homans), Viriatlius, headed the revolt, and from 147 to Celtiberians against Home, and of campaigns in the 
140 army after army of the Homans was cut to pieces ; the interior, in which for the first time we meet the name of 
formidable Celtiberi had joined his standard, and Spain the famous Sertorius, a name almost as conspicuous in Sertorii 
seemed well nigli lost to Home. A treaty was even ancient Spanish history as that of Hamilcar or Hannibal, 
extorted by Viriatlius from one of the Boman commanders, For the remarkable episode of the eight years’ wars of 
declaring the independence of the Lusitanians, and it is Sertorius in Spain against the generals of Sulla and 
said to have been acknowledged and accepted by the against the great Pompey, and his almost successful 
senate. The brave man, however, could not hold together attempt to render the country independent of the home 
his fickle Spanish levies, and he fell at last by native Government at Rome, we must refer the reader to the 
treachery, encouraged by or at least connived at by the article Sertorius. It was to his skill in winning the 
ige of Romans. The Celtiberi, however, were still in arms ; the hearts of the Spaniards, more even than to his very 

’ strong city of Human tia, the capital of the Arevaci, the considerable military ability, that he owed his successes. 

® ** most powerful Celtiberian tribe, witnessed more than Rome was financially most grievously embarrassed by this 
once the defeat of a Roman consul before its walls (141 tedious and difficult war, and Spain, with its Roman 
to 140). The besieging army became despondent and civilization and its Latinized towns on the Meditena- 
demoralized, and its commander, supplies failing him, nean, suffered severely. By the year 71 the country had 

hod to retire, leaving his sick and wounded behind him. been reconquered by Pompey for Rome, and the two Pompe; 

It was humiliation indeed for Rome to be thus baffled by provinces of Hither and Further Spain were reorganized 
a half-barbarous country-town of no great size, ir the under a somewhat more stringent rule, the tribute in 
interior of Spain. She now sent her best genera., !;he some districts of the latter province being raised, and 

pio. younger Scipio, into the country, and in 133 the cap- some of the towns in both losing their municipal inde- 

ture and destruction of Numantia gave Rome a hold pendence. In 61 the great Csesar was governor of Cwmuc» 

over the inland district of Spain whidi she had never Further Spain, and carried the arms of Rome into the 




SPA I N 


SOT 


lixifMiirftKstly c(mqtL6F6d regioiu ot west and north-west, 
tihe eonntiy of the Lusitanians and of the Oallaeci, and 
with a fleet from Gades is said to have occupied a point 
in the north-west answering to Corufla. But he was too 
short a time in Spain to reduce those barbarous regions to 
permanent subjection, and the work still remained to be 
accomplished. In the civil war with Pompey in 49 he 
was in Hither Spain, winning decisive victories over 
Pompey’s generals, Afranius and Petreius. Once more, 
in 45, he had to enter Further Spain at the head of an 
army, and to defeat his rival’s sons at Munda, some- 
where probably in the neighbourhood of Cordova, a 
victory which made him undisputed master of the Roman 
The world. Sjmin, however, the northern 2 >ert at least, was 
north not thoroughly subdued — “pacified,” in Roman phrase, 
— till the reign of Augustus, whose ambition it was to 
^ ’ advance the boundaries of empire to the ocean. In the 

north was a wild and warlike highland population, a 
collection of tribes known as the Astures in the north- 
west, and thoir neighbours the Cantabri to the east, 
between a mountain range and the coast, “ the last,” as 
Gibbon says {Decline and. Fall, ch. i.), “ to submit to the 
arms of Rome and the first to throw off the yoke of 
the Arabs.” Cassar’s flying visit in 61 had done some- 
thing to cow these tribes, but ever and again they 
would assert their independence. In 27 the emperor 
AngQB- Augustus himself penetrated their strongholds, and he 
years in SiJain; decisive victories were won 
over the northern tribes, and their towns and villages 
were converted into military posts in the occupation of 
the legionary veterans. Such was the origin of Saragossa, 
a modern survival of the name of Ciesar Augusta then 
given to an old town on the Jilbro, henceforth an important 
Roman centre in Spain. The successes of Augustus were 
commemorated by the same title bestowed on other 
ancient Spanish towns, Bracara Augusta (Braga) in the 
north-west, Asturica Augusta (Astorga) still further north, 
Rmerita^ Augusta (Merida) on the Guadiana, which 
became a Roman city of the first class, — “ the Rome of 
Spain,” as it has been called, — and Pax Augusta, 2 >erhaps 
the modern Badajoz. The work of consolidating the 
Roman dominion in Spain was completed in 19 by his 
friend and minister, Marcus Agrippa, and now at last 
the “Cantaber non ante domabilis,” as Horace has it, 
Roman acknowledged Rome’s supremacy. Spain was fairly con- 
conqnest quered ; the warlike peoples of the north were cowed and 
broken ; the south was thoroughly Romanized, the popula- 
^ * * tiou having adopted Latin manners and the Latin tongue. 
Some of the best specimens of Roman architecture, some 
of the finest Roman coins, have been discovered in the 
cities of S23ain, which from the time of Augustus became 
rapidly prosperous, and were famous for their schools and 
their scholars. Sjjain, in fact, was more conqfletely 
Roman than any province beyond the limits of Italy. 
The country which had hitherto harassed Rome with 
incessant risings and insurrections was at last peaceful 
and contented, a happy land which for the next 400 years 
may be said to have had at least no militaiy history. 

Under Augustus the old ^^olitical constitution into two 
provinces, Further and Hither Spain, of which the Ebro 
had been the boundary, was set aside, and exchanged for 
a division into the three provinces of Lusitania, Bmtica, 
and Tarraconensis, sometimes si)oken of as the “Three i 
Spains.” Of these Bmtica, so called from the Bsctis (the 
Guadalquivir), and answering nearly to Andalusia inclu- 
sive of Grana^ was the smallest ; Tarraconensis, which 
embraced Hither Spain and the interior and all the north, 
was much the largest. Lusitania corresponds to modern 

^ Emerita, from ** emeriti,” eoldiera wboae term of service had 
e;q>lred. — in fact, “ veterans from the legions.” 


Portugal. The centres of administration were — for Tarra- 
cononsis, Tarraco; for Bsetica, Corduba; for Lusitania, 
Emerita Augusta. Wo may see, in part, on what i)rin- 
ciples this division of the country was ado 2 ited. Lusitania 
arid^ B£etica had tolerably distinct features, the latter 
having been from the earliest times the most civilized and 
the most tractable district of Spain. North of the Tagus 
came a much wilder region, the homo of excitable and 
warlike tribes ; this in great 2 ‘Q'rt, so as to include the 
country of the Celtibcri, was thrown into Tarraconensis, 
which, and also Lusitania, were under the em 2 )ire 
“ CoBsaris provincia‘,” the governors of them being nomin- 
ated by the emperor. ‘The smaller anr. quieter province 
of Bsetica was a “ senate’s [w/ince ’ ; and ’ts finances were 
under the charge of the old re2)ublican oiiicial known as a 
“ quffistor.” The governor of Tarraconensis seems to have 
held decidedly the first position in the country ; he had as 
a matter of course the greater part of the army under his 
command, and he was usually, it may be presumed, an 
ex-consul. The governorshif), indeed, of this province 
must have been one of the best appointments in the 
emperors’ gift. 

Under the empire Spain was divided for the general Spain 
2 )urposes included under the head of local administration 
into fourteen “ conventus,” that is, provincial 2 )arliament 8 . 
or assemblies made up of a union or combination of so 
many communities or townships. The town or city which 
was the centre of each “ conventus ” w^as the place w'here 
justice was administered to the inhabitants of the district, 
and would, so far, answ^er to our assize-town. In Tarra- 
•onensis there were seven of these “ conventus,” — Tarraco, 

New Carthage, and Cmsar Augusta being the chief; in 
Bmtica, four, — Gades and Cor(iul)a being of the number ; 
in Lusitania, the least populous and civilizod district, three 
— Emerita Augusta the 2 ^rinci 2 )al, Pax Julia, perha 2 )S the 
modern Beja, and Scalabis not far from the mouth of the 
Tagus. Pliny (the elder), to whom we are indebted for 
these details, enumerates 360 cities in Sj)ain in the time 
of Vesj)asian. T’ esc included every variety of townshq), — 
the “ colonia ” w'hich originated in a canq) or a settlement 
granted to old soldiers, the town whose inhabitants had 
all been made Roman citizens in the fullest sense (“muni- 
ciinum ” in Roman idirase, under the empire), the town 
that had the inferior franchise (“jus Latii”), the “free 
town,” which might at any time have its freedom taken 
from it, and the “ tributary ” town (“ civitas stij^endiaria”). 
Sj>ain presented types of all these various communities 
till Vest^asian, it is said, gave them all the “jus Jiatii,” 
which opened an easy door for the provincials to the full 
jirivileges of citizenshi}^. A native-born Spaniard might 
now rise to the itnx^erial dignity, as Trajan did ; and the 
Spaniards generally must have felt themselves to all 
intents and 2 )ur 2 >oses Romans. 

The provincial constitution of Sjiain was revised andKe- 
modified to some extent in tho 2d century in tlie 
time, it w^ould seem, of the Antoninus and Hadrian. Tho 
vast and unwdcldy province of 'I’arraconon.sis wjw sub- vlnces 
divided, and tho divisions distinguished as GallaBcia (the 
north-west), Carthaginiensis with New (^artliage for its 
capital, Tarraconensis (the old name being then still 
retained for one division) with (’asar Augusta for its 
cai»ilM and the Balearic Isles, which had always been 
regarded as S 2 >anisli territory. Constantino acceiited this 
arrangement, including, however, in it a strip of the 
western coast of Africa, part of the old Mauritania, which, 
from an ancient Moorish town, Tinge (Tangier), took the 
name of Tingitana among the later Roman provinces. 

Spain in 256 a.d. was invaded and ravaged by theFranki 
Franks; Tarraco was almost destroyed, and several 
flourishing towms reduced to mere villages. It was, how- 
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ever, but a passing storm, — the only interruption, in fact, 
to the peace and prosperity of the country during 400 
years. With the departure of the Franks Spain soon 
recovered herself, and 'when we next hear of her early 
in the 5th century we find commerce and civilization 
well established, and cities ranking among the finest and 
richest in the Roman world. In 409, however, the year 
Inoad oi the sack of Rome under Alaric, a tide of barbarism 
swept over the country ; Suevi, Alani, Vandals “ravaged,** 
says a writer of the time, quoted by Oibbon (ch. 31), 
“ with equal fury the cities and the open country.** Spain, 
long so quiet and prosperous, was brought down to the 
lowest depth of misery. At this point the precise order 
of events is not quite clearly ascertainable. It seems that 
in414or415a Visigothic host entered Spain under their 
king, Ataulphus, Alaric*s successor by election, who had 
mcTried Placidia, the sister of Ilonorius, emperor of the 
West, son of the great Theodosius. Ataulphus was now 
Rome’s ally, and fought as her champion in Spain against 
Suevi and Vandals. A new era seemed to have opened, 
and wo may see in this alliance a prophecy of the ultimate 
fusion of Latin and German peoples, — the beginnings, in 
fact, of the modern world. To Ataulphus, who was 
murdered at his now capital Barcelona, succeeded after a 
brief interval in 415 Walia, a warlike and ambitious chief, 
who may bo said to have established the Visigothic or 
West-Gothic kingdom in Spain on the ruins of the old 
Roman province. Walia concluded a treaty with the 
emperor Honorius, and, putting himself at the head of his 
brave Goths, in a three years* war he destroyed or drove 
into remote corners the barbarous hordes of Vandals, 
Alani, and Suevi that had settled down in the country. 
Spain, thus reconquered, was nominally subject to Rome, 
but soon became really independent and began to be the 
seat of a Christian civilization. 

Section II. — Spain under the West-Goths. I 

The West-Gothic or Visigothic kingdom in Spain, 
founded by Walia, lasted for nearly three centuries, from 
418 to 711, when it fell before the Arab or Saracen inva- 
sion. Toulouse was its headquarters ; here was held the 
court of the West-Gothic kings, while Toledo became the 
centre of administration for Spain. The relations of the 
West-Goths with Rome varied from time to time : some- 
times they were her friendly allies, sometimes, nominally 
at least, her dependants ; sometimes they roso in revolt and 
Walia. were her open enemies. Walia, after his victories in Spain, 
professed to restore the country as once more a Roman pro- 
vince to the rule of the emperor Honorius, and again we 
hear of the oppressions of imperial officers and functionaries, 
which seem to have Insen even more intolerable to the 
Spaniards than the strifes and wars of Vandals, Alani, and 
Suevi. Nor were these troubles finally ended ; Walia had 
by no means thoroughly consolidated his conquests ; and 
the West-Gothic kingdom in Spain cannot be said to have 
been firmly established till the Gth century. In northern 
Spain, in Galicia more especially, the Vandals and Suevi 
still had settlements, and were quarrelsome neighbours. 
In 428 they routed an allied army of Romans and Goths, 
and overrdn the southern districts, plundering some of the 
chief cities on the coast before they quitted the country 
for Africa under their king, the famous and savage Gen- 
seric. The Suevi yet remained, but at the solicitation of 
the Romanized Spanish provincials of the southern cities, 
who felt themselves threatened with utter extinction by 
these barbarians, Rome offered its intervention, which was 
effectually carried out by the king of the West-Goths, 
Bmw- Theodoric II., grandson of Alaric. Crossing the Pyrenees 
in 456, as Rome’s representative and aUy, Theodoric crushed 
the Suevi by a decisive victory in the north-west of Spain, 
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near Astorga. It would seem that from this time the 
Suevic power was confined within the limits of Galiciai 
which became in fact a mere dependency of the West^ 
Gothic kingdom. Theodoric*s victories, so far from 
strengthening Rome’s hold on Spain, greatly weakened it; 
and this was what he himself really intended. He did 
not even make a pretence of restoring the country to the 
imperial rule. His brother and successor Euric^ (466-485) Buric 
persistently defied the empire, completing Theodoric’s 
work, and establishing by further successes in Spain, 
carri^ into its remotest western districts, the West-Gothic 
kingdom in that country in full and avowed independence. 
Euric was something more than a successful warrior : he 
aspired to bo a legislator, and he had the “ customs of the 
Goths** recorded in writing and embodied in a code. 

The work was continued by his successor Alaric II. in the 
beginning of the 6th century, under the superintendence 
of civil and ecclesiastical lawyers, and it was based mainly 
on what was known as the Theodosian code (see Brkvi- 
ARiUM Alariganum). The result 'w^as that a thoroughly 
Homan character was Impressed on the West-Gothic legis- 
lation, and that Roman institutions, ideas, and manners 
long survived in Spain. With the conversion of the West- 
Goths from Arianism to the orthodox faith in the latter 
part of the 6th century, under their king Recared (586- Recai 
589), came in new injfluences and a groat accession of 
power to the ecclesiastics. Recared was the first Catholic 
king of Spain. With the zeal of a convert he set himself 
to root out Arianism, burning Arian books of theology and 
frightening his Arian bishops into the profession of the 
Catholic belief. He seems to have been thoroughly suc- 
cessful, and richly endowed churches and monasteries grew 
up in every part of Spain. Pope Gregory the Great 
acknowledged the good work of Recared by a gift of 
sacred relica Unhappily the seeds of bigotry and religious The J 
intolerance had been sown, and with the beginning of the 
7th century came a savage persecution of the Jews, multi- 
tudes of whom had long been settled in Spain and had 
thriven, as elsewhere, by trade and industry. The Jew 
up to this time seems to have found in Spain a particularly 
safe and comfortable home. Now, at the instance of a 
West-Gothic king, he was so cruelly * oppressed and per- 
secuted that even the Catholic clergy interposed to some 
extent on his behalf. A decree for the expulsion of the 
entire Jewish community was promulgated on one occasion 
with the sanction of the council of Toledo ; but the Jew 
still held his ground in Spain and prospered and grew 
rich, and his presence in the country contributed to the 
rapid spread of Arab conquest in the next century. 

Among the most conspicuous features of the West-Beatw; 
Gothic kingdom in Spain we may note ®^®ctive®^^ 
monarchy, the great and indeed overshadowing power * 
of the church, an aristocracy which had in its hands a 
very large part of the administration, a uniform code of 
laws for all Spaniards, with both a distinctly Roman and 
ecclesiastical impress on it. The church on the whole 
seems to have been the guiding spirit, and the Spanish 
bishops and clergy were held in high esteem for their 
learning and virtue. It was they who mainly inspired 
the legislation of the great national councils of Toledo, 
which to the West-Goths of Spain were what the Witena- 
gemot was to our Saxon ancestors. The church was the 
centre round which the whole of society moved. In this 
fact we see foreshadowed much of the future of Spanish 
history, the supremacy of ecclesiastics, the extraordinary 
powers of the Inquisition. It had from the first its evil 

^ Euric is said to have assassinated his brother Theodoric. 

^ Ninety thousand Jews were compelled to receive baptiaia (Gibbon’s 
Decline and Fall^ ch. 87). 

* Limited, however, to pure Gotlilc blood. 
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•ido ia teadeneiM to tagotry and peneoation, but it 'was 
it tlie same time the means of giving Spain laws very far 
above the average ideas of a barbarous people, — laws indeed 
which in many respects were rational, humane, enlightened, 
often combining the wisdom of old Home with the kindly 
spirit of Christianity. The West'Gothic code recognized 
the equality of all men in the eye of the law ; such bar- 
barisms as the assessment of a man’s value according to 
his rank and position, or judicial combat or trial by ordeal, 
find no place in it. It had certainly great merits; its 
weakness seems to have been in leaving too much scope 
on one side to the king, on the other to the clergy. 
Between the royal and the ecclesiastical powers individual 
freedom was liable to disappear. There was a danger, 
too, of human thought and speculation being wholly 
absorbed into theology. In anything like general litera- 
ture Spain seems to have been decidedly poor during this 
period, while among her neighbours in the south of Gaul 
Greek philosophy was a fashionable study, testifying to 
the presence of considerable intellectual activity. Spain 
under its West-Gothic kings and its Catholic clergy may 
have been a fairly well governed country, but long before 
the end came there must have been languor and decay 
amongst its people. After the conquest of Africa by 
Belisarius for the emperor Justinian, it seemed possible 
that the country might be once again annexed to the 
empire as a province ; and an unsuccessful candidate for 
the throne, — which, it will be remembered, was elective, — 
went so far as to conclude a treaty of alliance, and actually 
to cede to the troops of the empire several towns on the 
Decline Mediterranean coast. That a Gothic king should con- 
m\ fall descend to ask suj)port from such a quarter, and allow 
if tlie himself to bo spoken of as in any sense the empire’s 
3otliKJ vassal, marks a very decided decline in the old inde- 
jower, pendent 8})irit of the nation. We may certainly assume 
that repeated disputes as to the royal succession had 
undermined its j)owcr for resistance, and the numerous 
and not very well affected Jewish colony in their midst 
must have been a permanent source of danger. By the 
end of the 7th century northern Africa to the Straits of 
Gibraltar had passc.d wholly under Saracenic dominion. 
The struggle had been long and hard, and the West- 
Gothic kings, who had recovered the towns on the 
southern coasts, and even made some small conquests on 
the African shores, had done something to prolong it ; but 
in 710 a little band of Saracens landed unopposed at 
Gibraltar, returned in safety, and urged their brethrou at 
once to cross the straits and take possession of the 
country. In the following year (711) T^rik, at the head 
of about 6000 Saracen volunteers, entered Spain. A great 
Gothic army under Roderick, “ the last of the Goths,” was 
routed in the neighliourhood of Xeres on the Guadaiete, 
and the Arab or Saracenic conquest of Spain, with the 
exception of the mountainous districts of the north, was 
accomplished with amazing case and rapidity. Anything 
like a vigorous national resistance seems to have been too 
much for the Spaniards, enervated as they were by long 
familiarity with Roman civilization.^ (w. a. b.) 

Section III. — Medieval Histoky. 

The Arab invasion of Spain had been intended by MfisA, 
invasion governor of Africa, to be merely a plundering raid 
’ (compare Mohammedanism, vol. xvi. p. 673). A single 

^ For tho West-Gothic kiiigduiii in Spain, Gibbon’s DecHiie and Fall 
should be consulted, chapters 31, 86, 87, 88, 41, 51. In note 122 
(ch. 88) he remarks on the obscurity of tho subject, B{3aiu having had 
during this period no chronicler like Bede for tho Saxons or Gn^gory 
of Tours for the Franks. As to tho West-Gothic laws, there is a good 
deal of easily accessible information in Guizot’s HisUyryof Cvoilizatwn^ 
lectures 8, 6, 10, 11. Compare Homan Law, vol. xx. p. 712, and 
Balio Law, vol. xxi. p. 216, section (Ilk 
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unexpected success turned it into a conquest TArit had 
already made himself master of Cordova and Toledo when 
Milsd arrived from Africa and rewarded his too successful 
lieutenant by consigning him to prison. But his military 
ability was too valuable to be dispensed with, and he was 
speedily released to aid in completing the conquest. Within 
four years the whole Peninsula, except tho mountainous 
districts in the north, had submitted to the invaders. It 
was now Milsd’s turn to suffer from tlie jealousy of his 
superior. Recalled to Damascus by Walld, he arrived just 
after the caliph’s death, and at once fell under the dis- 
pleasure of his successor Suleimdn. His sons, who bad 
been left to rule in Sjiain, w'ere involved in bis disgrace, 
and tho father died broken-hearted on a pilgi image to 
Mecca. 

Few tilings in history are more remarkable than the Causes 
ease wdth which Spain, a country naturally fitted for of its 
defence, was subdued by a mere handful of invaders, 

The usual causes assigned are the misgovernment of the 
Visigoths, tho excessive influence enjoyed by the clerical 
caste, internal factions and jealousies, and ibe discontent 
of numerous classes, and especially of the Jews. All of 
these doubtless co-operated to facilitate the coruiuesi and 
to weaken tho power of resistance, but tho real cause is to 
be sought in the fact that the Visigoths had never really 
amalgamated with tlie conquered poiiulation. The mass 
of the inhabitants regarded their rulers as aliens, and had 
no reason to resent a change of masters. ’Fliis feeling 
was strengthened by the conduct of their nevr conquerors. 

The Arab invasion undoubtedly brought with it consider- 
able bloodshed and destruction of property, but it ivas 
merciful when compared with the previous inroads of 
the German tribes, and in the end it proved a blessing 
rather than a curse to the country. To all who submitted 
tho Arabs left their laws and customs, and allowed them 
to be administered by their own ofiicials. The cultivation 
of the fields was left to the natives, and the overthrow of 
tho privileged classes gave rise to a system of small hold- 
ings or pxoperties, which was one of the causes of the 
flourishing condition of agriculture under Arab rule. The 
slaves found their Jot much inqirovcd under a religion 
w^hich taught that tho enfranchisement of a slave wus a 
meritorious action. The Jews, as tliey had suffered most 
under the Visigoths, were the chief gainers from a con- 
quest wdiich they had greatly contributed to bring about. 

But nothing was so influential in securing ready submission Toler- 
to the Arabs as their tolerance in religious matters. Even 
the most bigoted adherents of Islam found a practical 
check to their zeal for jirosclytism in the loss that would 
accrue to the excheiiuor. The Christians had to pay a 
poll-tax, which varied according to the class to wdiicli they 
belonged. All property was subject to the a tax 

proportioned to the pi'oduco of the soil, but converts lo 
Mohammedanism were excused from the poll-tax. A t‘leri- 
cal chronicler of the 8th century, while bewailing the sub- 
jection of E])ain to an alien race, says nothing against the 
conquerors as the professors of a hostile religion. His 
silence is an eloquent testimony to the haughty tolerance 
of tho Arabs. 

As time went on, and tho Arabs felt more secure in 
their position, their rule became not unnaturally harsher. 

Many of the treaties which had secured favourable terms 
to tho conquered were broken, and the Christians wore 
provoked to resistance by persecution. A notable instance 
of this w^as the edict making circumcision compulsoiy^ for 
Christians as well as Moslems. Greater hardships still 
were endured by the “renegades,” most of whom had 
embraced Mohammedanism from a desire for safety or for 
temporal gain, and who found that return to tho old faith 
waa blocked both to themselves and to their children by 
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the law which punished a perverted Mussulman with 
death. At the same time their social position was intoler> 
able, and they were excluded from all lucrative offices and 
from all share in the government. Their discontent led 
to numerous and stubborn rebellions, but they belong to 
a later period, and in the 8th century the chroniclers 
record only a single rising, that of the Christians of Beja, 
and they seem to have been merely the tools of an 
ambitious Arab chieftain. 

ftoliKm- It was fortunate for the Arabs that they succeeded at 
aedan firat in conciliating the natives, as otherwise their rule in 
lisoorda. peninsula would have boon short-lived. Internal 
discord offered the Christians an easy opportunity for suc- 
cessful revolt if they had chosen to avail themselves of it. 
The conquerors were united by religion but not by race. 
When the task of conquest was achieved, and the need for 
unity was removed by the submission of the vast majority 
of the natives, quarrels arose betw'een the various races 
which had taken part in the invasion. Besides the Arabs 
proper, who regarded thcmsidvea as the true conquering 
race, there were Berbers or Moors, Jigyptians, and Syrians. 
So difficult was it to prevent their quarrels that it was 
found necessary to subdivide the conquered territory and 
to allot separate settlements to the different tribes, a 
measure which only tended to perpetuate their differences. 
Matters were made worse by the constant efforts of 
ambitious chieftains to raise themselves to power or to 
ruin their more successful equals. The first forty years of 
Arab rule in Spain are a i)eriod of woeful confusion, and 
it is difficult even to enumerate the names of the emirs 
who followed eacli other in rapid succession. The great 
empire of the Arabs began to fall to pieces as soon as it 
had reached its greatest extent. A movement whose end 
was conquest began to fail directly it ceased to conquer. 
The overthrow of the Omayyad dynasty by the Abbasids 
was a proof that disorder prevailed at the centre. The 
extremities inevitably displayed the same symptoms. 
Each new caliph sent a fresh emir to Spain ; the governor 
of Africa claimed to interfere in the affairs of a province 
which had l>een conquered by one of his predecessors ; and 
the native chiefs were often unwilling to submit to a new 
ruler whose arrival was the result of a revolution in which 
they had no share and which they would have prevented 
if they could. A capable and energetic governor, con- 
fronted with internal dissension and always dreading the 
arrival of a successor to supersede him, could only devise 
one way of sol vi rig the problem. The Arabs were unable 
to live at peace, and the one means of preventing them 
from warring with each other was to find them new lands 
to conquer. Hence came the frequent invasions of Gaul, 
now ruled by the degenerate Merwings, which resulted 
in the conquest of the provinces of Septimania and Nar- 
bonne, and at one time threatened to subject the whole of 
western Europe to the successor of Mohammed. But the 
battles of Toulouse (721) and of Tours (732) checked the 
advance of the Moslems, and by 739 they had been com- 
pelled to retire from all possessions beyond the Pyrenees. 
Thus thrown back upon the peninsula, it seemed probable 
that their empire in Spain would speedily succumb to the 
disruptive forces which had no longer any external outlet 
From this fate the Arab power was saved by *Abd al- 
AX>8. llahmdn (Abderame), the one survivor of the Omayyad 
Ibdal- dynasty, who succeeded after a long series of romantic 
(al^xn&n. adventures in escaping from the general massacre of his 
family (see vol. xvi. p. 578). His arrival in the Peninsula 
was welcomed by those Arab chieftains who hod ends of 
their own to gain or who saw how impossible it was for 
Spain to be ruled from a distant centre like I)amascuB or 
Baghdad. The resistance of the Abbasid emirs, Yiisuf and 
‘All b. Moghith, was overcome, and ‘Abd al-Bahmiln w^s 


enabled to found a new Omayyad dynasty at Coirddm ' 

He and his immediate successors seein to have contented 
themselves with the title of emir, but all connexion with 
the eastern caliphate was cut off, and Spain became inde- 
pendent under its new rulers. The reign of ‘Abd ai- 
Bahm^n I. was spent in almost constant warfare. No 
sooner had he reduced the southern provinces than a revolt 
broke out in Saragossa under Hosein b. Yahya. Driven 
from Spain, where he had raised the black standard of the 
Abbasid caliph, Hosein fled to the court of Charlemagne 
and implored his assistance. The Frankish army restored 
Hosein to power, but on its return was almost destroyed by 
the Basque mountaineers in the famous valley of Bonces- 
valles (778). After a siege of two years Saragossa was 
taken, Hosein was put to death as a rebel, and the whole 
country up to the Pyrenees was compelled to submit to 
the Omayyad. A formidable rising of the sons of Ydsuf 
was put down in 786, and ‘Abd al-Bahmdn was enabled to 
devote the last two years of his life to the arts of peace 
and to the construction of his famous mosque at Cordova. 

Before his death he settled the succession on his third son, 
Hishdm, who had been born in Spain, and compelled his 
followers and bis elder sons to swear fealty. 

HishAm’s reign, which lasted only eight years (788-Hish4n 
796), was comparatively uneventful. Ho was successful 
in foiling the attempt of his elder brothers to seize the 
throne, but a projected invasion of Gaul was repulsed by 
the courage of the count of Toulouse. Hishdm was a 
devotee, — strict in the performance of religious duties and 
absorbed in works of charity. He completed the mosque 
which his father had begun, and endeavoured to make 
Cordova the educational centre of Islam. His son and 
successor, Al-Hakam, was of a very different temperament. Al- 
With a keen enjoyment of the pleasures of life, Al-Hakam Hakau 
disregarded the })reccptB of the Koran which forbade the 
use of wine, and his lax practices irritated the 
the “ scribes of IVIohammedanism. Tbe inability of the 
Arabs to adapt themselves to a life of peace found expres- 
sion in a number of isolated risings, of which the most 
notable took place in Toledo and Cordova. The inhabit- 
ants of Toledo had never forgotten that their city had 
once been the capital of Spain, and most of them belonged 
to the class of renegades,” who had no real attachment 
to the dominant faith. Al-Hakam determined to suppress 
their discontent by a notable act of cruel treachery. 
Feigning the most complete goodwill, he invited the chief 
citizens to a banquet in honour of the presence of his son 
in Toledo. As they entered the door they were conducted 
to an inner chamber and massacred by a band of assassins. 

More than seven hundred are said to have perished on this 
“day of the fosse” (807), and the citizens, deprived of their 
leaders, submitted with the torpor of despair. The fate of 
Toledo terrified the Cordovans, and postponed their rising 
for seven years. But in 814 the murder of a blacksmith 
by one of Al*Hakam’s bodyguard provoked a terrible 
outbreak. Besieged in his palace by the infuriated mob, 
Al-Hakam only escaped death by his own coolness and 
presence of mind. A detachment of his guard was sent 
to fire the houses of the citizens ; the mob hurried off to 
save their families and goods; and a sudden charge of the 
emir and his soldiers threw them into complete disorder. 

With politic severity Al-Hakam destroyed a whole quarter 
of the city and condemned all the inhabitants to exile. 

Fart of them found a new home in Africa, but others, 
after a temporary sojourn in Alexandria, conquered Crete, 
where they founded a dynasty, which lasted till 961, when 
the island was recovered by the Greeks. The /a^iAs, the 
real instigators of the rebellion, were treated with con- 
spicuous leniency, and their leader, Talfit, was even 
admitted to Al Hakam’s favour. 
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Bjr the end of the 8th century it had become evident 
that the Arabs had committed a great' error in not reduc< 
ing the whole Peninsula, and that the contemptuous 
indifference with which they had left the northern 
mountains to a handful of refugees was destined to bring 
its own punishment. The early history of the Christian 
states of Spain is wrapped in a mist of fable and legend, 
but it is not hard to discern the main outlines. A scanty 
band of warriors, headed by Pelayo, probably a member 
of the Visigothic royal family, found refuge in the cave of 
Covadonga, among the inaccessible mountains of Asturias. 
Their own bravery and the difficulties of the counti-y 
enabled them to hold their own, and they became the 
rallying point for all who preferred a life of hardship to 
slavish submission. The formation of a Christian kingdom 
was the work of Pelayo’s grandson, Alfonso I, who seized 
the opportunity when the Arabs wore occupied in the 
disputes attending the accession of *Abd aMlahmdn I. 
After driving the Berbers from Galicia, Alfonso advanced 
with his victorious troops as far as the Douro. But he 
had not followers enough to colonize the conquered 
territory, and contented himself with the northern 
districts, leaving a desert to form a natural boundary 
between himself and the Moors. Alfonso’s son and 
successor, Fruela I. (765-775), fixed his ciipital at Oviedo, 
but the greater part of his reign was occupied with the 
suppression of internal disorders, and he ultimately fell 
a victim to assassination. His throne was successfully 
usur[)ed by his cousin Aurelia and his nephew Silo, 
both of whom sought security against domestic enemies in 
an alliance with ‘Abd al llahm4n. On the death of Silo 
(784) a party among the nobles elected Fruela’s son, 
Alfonso II., but for six years the western half of the 
kingdom obeyed a bastard son of Alfonso I. by a Moorish 
captive, nicknamed from his origin El Maurecato. Under 
Alfonso the Chaste, whose long reign lasted till 842, the 
Christian kingdom of Oviedo was firmly established. It 
is impossible to find any accurate account of his achieve- 
ments. The monkish chroniclers are hardly trustworthy 
authorities for military history, and they prefer to confine 
themselves to the more congenial subject of the found- 
ing and endowment of churches. The discovery of the 
pretended tomb of St James at Compostclla is in their 
eyes the greatest event of the reign, and it undoubtedly 
aided to give a religious character to the war which was 
destined to be the great crusade of the west. 

Alfonso II. ’s reign witnessed the establishment of 
another Christian state in Spain. Charles the Great had 
been too much occupied elsewhere to avenge the great 
disaster at Koncesvalles, but ho was only waiting for his 
opportunity. This was offered in 800 by the treachery of 
another governor of Saragossa, who had revolted against 
Al-Hakam and sought assistance from the Franks. 
Charles himself was on his way to Italy to assume the 
imperial crown, but he sent his son Louis across the 
Pyrenees. In his first campaign Louis reached the Ebro, 
but he had to return in 801 to vanquish the obstinate 
resistance of Barcelona. The administration of the 
“ Spanish mark ” was entrusted to Bora, a man of Gothic 
descent, who proved fully capable of the task imposed 
upon him. The attacks of the Arabs were repulsed, and 
their last possessions beyond the Ebro were lost in 811, 
when Tortosa, after a siege of two years, succumbed to the 
forces which Louis the Pious had again led over the 
mountains. Henceforth the province was ruled by the 
counts of Barcelona, as representatives of the Frankish 
kings. 

To avoid the difficulty of frequent transitions, it will be 
best to sketch in advance the main outlines of the history 
of the Christian states down to the formation of the three 


kingdoms of Aragon, Castile, and Navarre, leaving their 
relations with the Moors to be narrated in connexion with 
the caliphate of Cordova. It is impossible to do much 
more than trace the dynastic and geographical changes, as 
their mutual quarrels arc intricate and 'wearisome, and of 
little iuqiortance except as prolonging the rule of the 
Arabs in the Peninsula. The county of Barcelona may be Comity o 
dismissed with a few words. It continued for some time Barcoteti 
to be subject to Frankish suzerainty, and it suffered from 
the disorders that followed the break-up of Charles the 
Great’s empire. Bera, its first count, was exiled, and his 
successor, Bernhard, played a prominent part in the 
intrigues of that troubled period. At one moment he 
added beptimania to the Spanish murk, at another ho was 
disgraced and exiled ; and finally he. wa.N treacherously 
murdered. In the later part of the 9tli century all 
connexion with Soptiniania was cut olf, and AVilfrid the 
Hairy (d. 907) was able to make tlic comity hereditary 
in his family. With its mixed populutiou and its long 
lino of coast the county of Barcelona, or Catalonia as 
it came to be called, was more involved iu this afiairs of 
Gaul than of Spain. Bcrcngar I. annexed the county of 
Carcassonne and other districts north of the I'yrenoes 
(about 1050-1076), and Berengar 111. (1092-1131) 
obtained I’rovence by marriage. On the latter’s death 
Catalonia and the transmontane territories were divided 
between his two sons, and in 1150 Berengar lY., by 
marriage with Queen Petronilla, obtained the kingdom of 
Aragon, with which Catalonia was henceforth united. 

The history of Oviedo is more important and more Kingdon 
complicated. Alfonso IT.’s successors, liamiro I. (842- 
850) and Ordoho 1. (850-866), had to contend both with 
the great nobles, who aimed at indci>endence, and with 
the Basques, who had never learnt to submit to orderly 
rule. Alfonso JII., in a long reign of nearly fifty years 
(866-910), won the title of “The Great ’’from the suc- 
cess which attended his arms. While his plundering 
raids extended as far as Coimbra and Lisbon, he really 
advanced his frontiers to the l)ouro, and in order to defend 
these more exposed territories he transferred his capital 
from Oviedo to Leon, on the further side of the mountains. 

In accordance with the universal custom of the Germans, 
Alfonso divided his territories among his three sons, 

Garcia receiving the southern districts with Leon as a 
capital, Ordono II. wx'stern Galicia, and Fruela II. the 
original district round Oviedo. In 931, however, the 
kingdom was again united under Ivaiuiro Jl., a son of 
Ordono II., and henceforth called after the new capital, 

Leon. Under Bamiro, a great warrior against the Arabs, 
we first hear of a district that was destined to become the 
most important in Spain. The border territory, a march 
to the south-east of Leon, previously Bardulia, was now 
knowm as Castile, from the number of castles that had 
been raised to hold it against the infidels. Its count, 

Fernan Gonzales, was the most jiowcr^uJ noble in fclie 
kingdom of Leon, and sought to make liim.scJf inde- 
pendent. Ramiro reduced him to subnussion and then 
bound liim to his side by marr>ing his eldest son to the 
count’s daughter. Ordono 111. (950- 957) .‘KUight to 
emulate his father’s achievements against the Arabs, but 
was hampered by the revolt of his brother bancho and 
his father-in-law Fernan Gonzales. Sancho 1. (957-966) 
found an enemy in his niceiit ally, who attempted to 
place a rival king upon the throne, and he could only 
procure restoration to his kingdom by an alliance with 
the caliph of Cordova. This alliance lasted during the 
minority of his son, Ramiro 111. (966-982), who was 
deposed by the malcontent nobles in favour of his uncle, 
Bermudo 11. (982-999). The latter, too mild a ruler for 
such troubled times, had a hard struggle against domestk 
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treachery and foreign enemies, and left a desolate kingdom 
to his son Alfonso Y. Alfonso succeeded in restoring 
order, and to his reign are attributed the most important 
of the fueros, on which were based the local institutions 
of his kingdom. 

ftise of Meanwhile a new kingdom had sprung up to the east 
of Leon, which for a time seemed likely to become the 
chief state of Christian Spain. The district in the western 

txagon. Pyrenees bordering on the Bay of Biscay was the most 
defensible position in the Peninsula. It was there that 
^ the Basques had held out against the German invaders, 
and that the Suevi had found a refuge from the Visigoths. 
The sovereignty of the Moslems and of the Franks had 
been in turn acknowledged, but had never been more 
than nominal. About the beginning of the 10th century 
Sancho founded here the kingdom of Navarre, and ho 
succeeded in extending his rule as far Jis the lower Ebro. 
His means of defence were primitive but efficient. When 
attacked by the infidels in overwhelming numbers he 
retired to the inaccessible mountains, and recovered the 
lost ground as soon as the enemy had turned his back. 
His grandson, Sancho the Great (970-1035), profited by 
the disasters which befel JiCon. He married the sister of 
Garcia, count of Castile, and when his brother-in-law fell 
a victim to a conspiracy he seized tlio opportunity to 
avenge his death by annexing the northern portion of his 
country. In 1034 he picked a quarrel with Bermudo 111. 
(1028-1037), the son and successor of Alfonso V., and 
con(jucred eastern Leon as far as the river Cea. More 
im2>orl.ant still were his acquisitions in the south-east of 
Navarre. Partly by marriage connexions, and partly by 
the sword, he obtained possession of the counties of 
Aragon, Sobrarbe, and llibagor<^a, which had for years 
been struggling to maintain their independence against 
the Mussulman governor of Saragossa. These consider- 
able territories Sancho divided on his death (1035) among 
his four sons, and the division is an important event in 
the history of Spain. Garcia, the eldest, received Navarre, 
with a small district on tlie right bank of the Ebro ; 
Ferdinand, the second son, obtained Castile, with the 
addition of the district of Palen(*ia, which had been 
wrested from Leon; the counties of liibagor^a and 
Sobrarbe passed to Gonzalo, and that of Aragon to 
Ramiro, a bastard. 

The death of Sancho the Great seemed to offer Bermudo 
in. an o2)portunity for recovering his lost territories, and 
he at once collected his forces to attack Ferdinand. In a 
pitched battle near the river Carrion, Bermudo was 
defeated and killed, and the conqueror at once annexed 
Loon with its dc2>cndencie8 — Galicia and Asturias — to his 
new kingdom of Castile (1037). The eldest brother, 
Garcia, resented a change which threatened to deprive 
Navarro of the pre-eminence wliich it had enjoyed under 
his father. To gratify his jealousy he did not scruple 
to ally himself w^ith the emirs of Saragossa and Tudela. 
But in the battle of Atapuerca (1054) the unnatural 
coalition w^as defeated, Garcia lost liis life on the field, 
and Ferdinand added to Castile the district on the right 
of the Ebro, leaving the rest of Navarre to his nephew, 
Sancho IV,, Meanwhile Ramiro, equally ambitious and 
successful, got rid of his brother Gonzales, and seized 
upon Sobrarbe and Ribagor^a to form, with his own 
inheritance, the kingdom of Aragon. Henceforth the I 
history of Christian Spain centres round the two great I 
states of Castile and Aragon. Leon, much to the disgust 
of its inhabitants, becomes a province of the former, and 
Navarre is soon afterwards deprived of independence by 
its more powerful neighbour. 

We must now return to the history of the Arabs, 
Under *Abd al-RahmAn II. (822-852), one of the mildest 


and most etdtirated of the Omay^ dpaety, began 
period of disorder and anarchy which might have ruined 
his power if the northern states had been prepared 
take advantage of it. Toledo, which had recovered its, 
independence soon after the “day of the fosse,” was not 
reduced until after a desperate struggle of eight years, ii, * 
and then its fall was mainly due to internal quarrels. 

More serious was the growing spirit of insubordination 
among the Christian population of the south. In spite of 
the tolerance with which they were treated, the priests 
persisted in preaching against the rule of the infidel. 

Under the leadership of Eulogius and his friend Alvaro, 
a fanatical sect was formed which sought to emulate the 
glory of the early martyrs. So averse was the Govern- 
ment to resort to j^ersecution that it was only by publicly 
blaspheming Mohammed that they could bring themselves 
under the jienalties of the law. Eleven persons were put 
to death for such conduct, who are celebrated in Spanish 
history as the “ martyrs of Cordova.” It was in vain 
that the moderate party denounced their conduct as 
wanton suicide; the enthusiasts persisted in their defiant 
conduct. Mohammed (852-866), sterner and more nar- Mohan 
row-minded than his predecessor, was not unwilling to rood, 
take repressive measures, and the execution of Eulogius, 
who had been chosen archbishoji of Toledo, seems to have 
checked for a time the thirst for martyrdom. But the 
movement had succeeded in provoking a feeling of dis- 
trust between the two religions, and it was difficult to 
return to the old attitude of easy tolerance. The “ rene- 
gades” found tlieir jjosition altered for the worse, and 
under Mohammed they were jealously excluded from all 
the higher offices of state. 

A series of revolts showed how prevalent was the feel- 
ing of discontent. The Gothic family of Bcnl-Casl, which 
had embraced Mohammedanism in order to advance itself, 
had become extremely powerful in Aragon. MiisA, the 
head of this family, made himself master of Saragossa, 
Tudela, and Huesca, concluded a close alliance with 
I^oledo, which had again recovered its independence, and 
claimed to bo the “third king in Spain.” MiisA’s death 
in 862, in a war with Ordono L of Oviedo, enabled 
Mohammed to regain Tudela and Saragossa, but his 
troo])8 were soon expelled by Miisd’s sons, and the Bcnf- 
Casl, with the help of Alfonso HI., were for a long time 
able to bid defiance to the authority of the emir. About 
the same time an inde^^endent state was formed in the 
west by Ibn-Merwdn, a renegade of Merida. But by far 
the most formidable of these risings was that of *Omar b. 
Tlafsun, who began as a brigand in the mountains of 
Andalusia, but whose castle at Bobastro became the 
centre of all the dissatisfied Christians and renegades of 
the south. Neither Mohammed nor his son and successor 
Mondhir (886-888) could reduce this impregnable fortress, 
and for years 'Omar was the real ruler of Andalusia. His 
authority was far greater than that of the emirs had ever 
been ; his administration of justice was rude but efficient ; 
and the Arab historians maintain that a girl laden with 
treasure could in his time cross the mountains in safety. 

The premature death of Mondhir, a brave and chivalrous 
prince, gave the succession to his brother 'Abdallah (888- 'AhdsUi 
902), who ascended the throne at a very critical moment. 

Not only had the rising of the Christians and renegades 
assumed an almost national character, but the Arab nobles 
had taken advantage of the general disorder to assume 
the independence that was so congenial to them. 'Abd- 
allah, considering the latter danger the more formidable, 
sought to gain over the Spaniards, and even offered Ibn 
Hafsdn the government of Regio, on condition that he 
would acknowledge himself as sovereign. But the 
negotiation came to nothing, and the only result was to 
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provoke the indignation of his own race against the emir. 
Luckily for him the Spaniards had an old debt to pay of[ 
against the Arabs, who had long treated them with 
insufferable contempt. In various districts a desperate 
civil war broke out, which was destructive of all law and 
order, but was not directly aimed against the central 
Government. The most violent struggle was in the pro- 
vince of Elvira, whore for a time the natives got the 
upper hand, and it was only after a desperate conflict that 
the Arab domination was maintained by the heroism of 
two successive leaders, Sauwar and Sa'id. In Seville a 
similar contest arose, and ‘Abdallah, after attempting in 
vain to hold the balance between the two parties, was at 
last compelled to espouse the cause of the Arabs. An 
insurrection, in which the life of Mohammed, the emir’s 
oldest son, was in imminent danger, was punished with 
ruthless severity; but it was the Arab nobles who profited 
by the success to make themselves absolute masters of the 
province. The central authority was almost powerless. 
!Most of the provincial governors had thrown off all con- 
nexion with Cordova, and the others only rendered 
obedience when it was convenient to themselves. But at 
the moment when matters seemed at their worst the tide 
turned. In 800 'Abdallah won his first victory over Ibn- 
JCafsiin, and during the remainder of his reign he gradu- 
ally recovered power in the revolted provinces. The 
work was continued by his son and successor, *Abd ah 
Hah m An (or Abderame) ill. (912-961), the greatest of the 
rulers of Cordova. Under this prince, w’ho at last assumed 
the title of calijdi, the unity of Mussulman Spain was for 
the time restored. 

No sooner had 'Abd al-llahnnin comidcted the first part 
of his task by the reduction of the family of Ibn-Hafsfin 
than lie found himself confronted by two dangers. In 
Africa the Fatimitos were establishing a great empire, 
and it was almost certain that they would turn their 
attention to Spain as soon as their power was secure in 
the southern continent. In tlie north the Christian states 
had i)rofitcd by tlie long anarchy among their old foes and 
were assuming a very threatening attitude. Alfonso III. 
had mo^ed his ca[)ital across the mountains to Leon, and 
♦Sancho had recently created the kingdom of Navarre. 
As regards Africa, ‘Abd aMlahrnAn contented himself with 
encouiaging and subsidizing the princes that still held 
out against the Fatiiiiites, and with obtaining jios^cssion 
of Ceuta, so as to have conifdctc command of the straits. 
The northern danger was the more pressing. In 914 
Ordoho II. made a successful raid into the territory of 
Merida, and two years later he defeated the army which 
had been sent to avenge the insult. Although Merida 
had not yet returned to submission, 'Abd aMlahniAn was 
determined to conciliate his subjects by proving his ability 
to defend them. He spared no pains to collect a magni- 
ficent army, and his efforts were rewarded in 9J8 by a 
great victory over the combined forces of Leon and 
Navarre. This was the first of a series of successful 
campaigns, in the course of which he penetrated as far 
as Sancho’s capital, Pamplona. But his victories brought 
him little beyond glory and revenge. As soon as his 
troops were withdrawn, the enemy showed himself to be 
really unconquered. In 921 Ordono is said to have 
advanced within a day’s journey of Cordova, and in 923 
l^ancho excited a panic in Mussulman Spain by the cap- 
ture of Viguera, But the disorders in Leon that followed 
Ordoho II. ’s death were a great blow to the Christians, 
and enabled ‘Abd al-KahniAn to complete his work of 
internal reorganization and to turn his attention to resist- 
ing the Fatiriiito conquest of Mauretania. On the death 
of Sancho, his widow Tota recognized the caliph as suze- 
rain of Navarre. 
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In his later years Abd al-HahmAu was less uniformly 
successful. Tlic Arabs were disgusted by his policy of 
excluding the nobles from all share in the government 
and of filling the chief oflices with “Slavs,” the generic 
title for all foreign servants of the court. Ramiro II. 
had succeeded in restoring unity to Leon, and resumed 
the warlike policy of his predecessors. In 939 he inflicted 
a serious defeat upon the army of the rali[>h at Alhandega, 
and was only prevented from following iq* Ins victory by 
a quarrel with the famous count of Castile, h^ernan Gon- 
zales. The divisions which loilowed Ramiro’s death were 
an additional advantage to *Al>d al IhihmAii ; and in 960 he 
gained the most conspicuous success of his reign w\nn his 
troops restored the deposed Sancho J. to the throne of 
Leon. Tliis was almost his last act, as ho died in October 
961. 

“Among the Omayyad princes of S[)ain ‘Abd fil Ivabman 
TIL incontestably liolds the first place. Ills achievi'incnts 
bordered on the fabulous. Tie had found the tMupiro in a 
state of anarchy and civil war, divided amongst a crowd 
of chiefs of different race, exposed to constant rai<ls from 
the Cliristians of the north, and on tlie \i rge of being 
absorbed either by Leon or by the Imtiinites. lu spite 
of innumerable obstacles he had sa\(‘(l Andalusia both 
from itself and from foreign i-ule. He had gi\en to it 
internal order and prosperity and the consideration and 
respect of foreigners, lie found tlie treasury in disorder; 
he left it in the most fiourishing condition. A tliird of 
the annual revenues, which amounted to 6,21^,000 [deces 
of gold, sufil(‘cd for the ordinary expenditure ; another 
third wm kept as a reserve; tin* rest was devoted to 
buihlings. The condition of the count ly was equally 
prosperous. Agriculture, industry, eoinnieree, the arts 
and sciences, flourished together. Tlie loieigner vvas lost 
ill wonder at the scientific system of irrigation, which 
gave fertility to lands that o[)pearcd most unpromising. 

He was struck by the period older which, thanks to a 
vigilant police, reigned in the most inaccessible distiicts. 
Commerce had develofied to such an extent that, accord- 
ing to the report of the superintendent of the customs, 
the duties on imports and exports constitiiti‘d the most con- 
siderable part of the revenue. A snpiTb navy enabled 'Abd 
al-RahmAn to dispute with the Fatimites the enqiirc ol the 
Mediterranean, and secured Jiiin m the [>ossession of Cciita, 
the key of Mauretania. A numerous and well-diseiplincd 
army, perhaps tlie best in the world, gave him a jaepoiider- 
ance over the Christians of the noith. The most liaiiglity 
sovereigns wtto eager for his alliance. Ambassadors were 
sent to him by the emperor of Constantinople and by tlie 
sovereigns of Cerman}, Italy, and France.’' — Dozy, 111 . 90. 

The new caliph, Al-Hakani IT. (961-970), was dislin- Al- 
guished as a patron of literature and a col Ice I or of book.-^. 
The number of volumes in his library was reckoned at 
400,000, and he is said to have rea«l and annotated 
them all. For politics he had comparatively little <asti‘. 
Naturally averse to war, he was only foiced into Iiostilities 
by the obstinate refusal of Sancho 1. to fuJiiJ the tn^aty 
which he had signed on liis n'storatioii, and he hastened 
to conclude jieace on an empty renew'iil of tlii‘ treaty. The 
disorders w'hich arose during the minority of Bamiro HJ. 
put an end to all danger on tlm side of Leon, and the 
death of Fernan Gonzales in 970 itunovisd a ruler who had 
always betn a thorn in the side of the infidel. The most 
notable event of Al-TIakam’s reign is the rise to influence 
of a man who was destined to play a more prominent part 
in the history of Spam than any of the calij hs, not exclud- 
ing ‘Abd al-RahmAn 111. Mohammed Jbn-abI ‘Amir vvas 
the descendant of a family wliich had long been distin- 
guished in the civil administration, but had never been 
admitted to the higher nobility of the sword. From his 
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earliest youth ho was inspired with the thought that he 
was destined to rule. Ills ability and the favour of 
Al-ITakam’s favourite wife, Sobh, combined to bring about 
his speedy advance, and by the time of the caliph’s death 
he held a high oliice in the court. Al-Hakam had done all 
in his power to secure the succession of his son by Sobh, 
Hishdni, a boy of ten years of age. But the chief eunuchs, 
dreading the iiilluence which a minority would give to 
Moshafi, the h({jLh or chief minister, sought to give the 
crown to Mogliira, a brother of Al-TTakam. With the help 
of Ibn-abl-'Amir, Moshafi defeated the plot; Moghira w’as 
put to death, and Hish^in succeeded to^ his father’s throne. 
lishAm But ho never really ruled. Ibn-abi-*Arnir, still aided by 
Bobh, whose lover he was popularly suj»i»osed to be, gradu- 
ally rose to absolute power. Moshafi, a man of little real 
ability, was charged with peculation and deposed, and his 
younger rival was appointed in his place. To free 
himself from all danger from the mob at Cordova, the all- 
powerful minister transferred the government and the 
court to Zahrd, which he built for the purjiose. There 
the young caliph was immured in a magnilicent palace, 
and was carefully secluded from all contact with public 
affairs. His cdueatiou was pur]>o‘<ely neglected, and he 
never made the slightest effort to free himself from his 
gilded imprisonment. To remove all obstacles to his 
authority, Ibn-abl-'Amir reorganized the army. ITo filled 
the ranks with Moors from Africa and with Spaniards 
from Leon, Castile, and Navarre, whom he bound to his 
cause by lavish generosity. The old tribal distinctions 
among the Arabs, so long the source of jealousy and 
quarrels, bo completely disregarded in tlie forming of 
regiments, and thus completed the w'ork of assimilation 
which *Abd abllabm/in III. bad commenced. Though 
trained to the study of the law and experienced only in 
civil affairs, he speedily mastered the art of war and con- 
ciliated the popular favour by victories such as no caliph 
had ever won. In 981 ho defeated Ramiro III. and his 
allies in a jiitchod battle, took Zamora and Siniancas, and 
Liman- was only prevented by a storm from capturing J^eun. On 
his return he assumed the name of Almans^r (victorious 
by the help of (4od), by which ho is usually known in 
history. Hermudo JL, whom the nobles of Leon raised to 
the throne in place of the defeated Ramiro, could only 
secure liimsclf by paying tribute to the ruler of Cordova. 
In 985 Almansbr invaded Catalonia, which ba<l hitherto 
been respecteil as a Frankish fief, drove the count Borrel 
into exile, and took and sacked Barcelona. When 
Bermudo II. sought to free himself from the harsh 
conditions that liad been imposed upon him and drove 
the ]!kloslcm troops from his kingdom, Almans6r took a 
terrible revenge. In 987 ho stormed Coimbra and razed 
it to the ground. Jn the next year ho advanced into the 
heart of the kingdom. Leaving Zamora, where Bermudo 
awaited him, on one side, he marched against the city of 
Leon, and took it after an obstinate resistance. The 
fortifications were utterly destroyed, with the exception of 
one gate, which was left to commemorate the victor’s 
triumph. Zamora was then attacked, and Bermudo fled 
to his northern territories, which were all that were loft to 
him. 

In spite of these successes Almansdr had to face more 
than one conspiracy on the part of those who were jealous 
of his pre-eminence. The most formidable of these was 
fomented by bis former patroness, Sobh, who found her- 
self more and more thrust into tho background. She 
succeeded in gaining over her son, but Almansdr soon 
recovered his ascendency over tho feeble caliph, from whom 
he extorted a document transferring all powers to himself. 
A refusal of Bermudo 11. to continue the payment of 
tribute led to the last and most famous of his campaigns. 


in which he took Compostella and carried off tho gates and 
bells from the shrine of St James, tho patron saint of the 
Christians. At the same time his generals were gaining 
victories in Mauretania, and his power was almost equally 
dreaded on both sides of the straits. His death in 1002 
deprived the Spanish Moslems of the greatest ruler and 
warrior, considering his origin, that th^eir race had pro- 
duced. His campaigns against the Christians, which are 
reckoned by the Arab historians as more than fifty, were 
almost uniformly successful. Three capitals— Leon, Pam- 
plona, and Barcelona — had been conquered by him. Hie 
home administration was as successful as his generalship, 
and much of his attention was devoted to tho construction 
of roads and bridges, so as to facilitate communication 
between all parts of Spain. He was a zealous, if not an 
intelligent, patron of literature, but his real interests were 
always practical. Finding that ho was suspected by the 
people of a laxness in religious belief, he did not hesitate 
to prove his orthodoxy by an act of politic vandalism. 
Taking the chief ^nletnd into the library of AMIakam IL,. 
he begged them to collect all the books on philosophy, 
astronomy, and other prohibited sciences; and when they 
had completed their task he ordered the condemned bool^ 
to be burnt on a vast pile. 

Almans6r had been absolute in everything but name. 
He had desired at one time to take the ffnal step and to- 
supersede the incapable HishAra II. in the caliphate, but 
he dreaded the inveterate attachment of the people to the 
Omayyad dynasty. He had, however, taken steps to 
secure the continuance of his family in power. His son, 
*Abd al-Mclik Mozaffar succeeded to the office of and 
ruled with the same authority and success as his father. 
But the position was really untenable. An hereditary 
monarchy is intelligible, but an hereditary lino of chief 
ministerLS is not. The early death of 'Abd al-Melik (lOOS)* 
gave the government to the weaker hands of his brother 
*Abd al-liahmdn. The latter was hated by the Moham- 
medan clergy, partly because he indulged in the use of 
wine, and partly because his mother had been born a 
Christian. She was the daughter of a Sancho, cither the 
king of Navarro or the count of Castile, and her son waa 
nicknamed Sanchol, or the little Sancho. Tho Amirids- 
were not popular. Their exaltation irritated, not only 
the families that claimed a higher rank by birth, but 
also those who thought themselves their equals. Without 
having any actual grievance to complain of, the people 
vaguely desired a change of rulers. It was easy under 
tho circumstances to effect a revolution. Wlion Sanchol 
returned from a campaign against Leon in 1009 he found 
that his power had been completely overthrown. Moham- 
med, a great-grandson of ‘Abd al-Rahmdn III., had headed 
an insurrection in the capital and had gained possession of 
the caliph’s person. Sanchol was put to death, and tho 
magnificent palace which his father had erected at Zahrd 
was razed to the ground. The Amirids fell, and with them> 
ended the grand period in the history of Moslem Spain. 

Mohammed was not long content with the office of 
hljib. Scrupling to kill tho unfortunate Hishdm, who had 
never made any opposition to the acts that had been com- 
mitted in his name, ho closely imprisoned him, and buried 
the corpse of a Christian who bore a strong personal 
resemblance to the caliph. Mohammed was now raised to 
the caliphate, and assumed the title of Al-Mahdi (guided 
by God). But his reign was not destined to be long or un- 
troubled. Ho had been raised to power by a combination 
of orthodox Moslems, of the so-called “Slavs” (foreign 
slaves serving in the royal harem and in the army of the 
caliph) and of Berbers, and he alienated each in turn. 
The Berbers, who formed an important part of the army, 
were the first to revolt. Baising the standard of Solei- 
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ni4n, a member of the Omayyad family, they obtained 
assistance from Count Sancho of Castile, marched upon 
Cordova, and inflicted a serious defeat uj)on the troops 
which Mohammed imprudently led out to meet them. 
Mohammed endeavoured to strengthen his position by 
producing Hishdm II., whom ho had given out as dead. 
But the Berbers refused to be turned from their puri) 08 e, 
and occupied Cordova in November 1009. The wretched 
Hishilm was compelled to abdicate in favour of Soleimdn, 
and returned to his prison. Mohammed, who had escaped 
to Toledo, now turned for assistance to the Christians, 
who, by a sudden change of circumstances, had become 
the arbiters of Mohammedan affairs. With the hel]) of 
troops from Catalonia he recovered Cordova, wliich had 
to pay in constant sieges a terrible penalty for tiio levity 
with which it had welcomed the fall of the Amirids. In 
pursuing the Berbers, however, Mohammed was again 
defeated. Tlie Slavs, who had hitherto supported him 
for their own ends, determined to desert the unsuccessful 
caliph. ITLshdin II. was again dragged from prison to 
issume the throne, and Mohammed was murdered in his 
presence. WAdiL, the leader of the Slavs, was now kdji\ 
and aspired to play the part of Alnian.s('>r. But Ids 
resources were at an end. An attempt to increase the taxes 
rou.sed general indignation, and ho was put to death by 
his own followers (1011). Two years later the nominal 
reign of HishAm II. came to an end. Cordova was taken 
by SoleimAn and the Berbers, and the caliph disappeared 
(1013). His fate remains one of the unsolved secrets of 
history. 

fleiman. Soleimdii was now formally proclaimed calipli, but his 
power was more nominal than real. The provincial 
governors had taken advantage of the civil war to make 
themselves independent, and Soleimdn’s authority wa.s 
only recognized by five towns-— Cordova, Seville, Niebla, 
Oksonoba, and Bejn. Even within this district ho soon 
found an opponent. The Slavs were unwilling to submit 
to the domination of the Berbers, whose excesses the 
caliph was unable to check. Their most powerful leader, 
KhairAn, had been badly wounded in the late struggle, 
but on his recovery he determined to avenge his defeat. 
Ho found a capable ally in *AU b. Hamimid, a descendant 
of the famous son-in-law of the Prophet, but whose family 
had almost ceased to be Arab in their long residence in 
Africa. 'All relied not only upon the Slavs but also 
upon the Berbers, who regarded SoleimAn with contempt, 
and looked upon 'AH as a fellow-countryman. SoleimAn^s 
government was easily overthrown (1016), but Khair»Ws 
attempt to discover HishAm 11. was unsuccessful, and he 
had to acknowledge ‘AU as caliph and to content himself 
[am- with the office of hdjib. The HaiiimAdite dynasty, thus 
indites, established in Cordova, was not destined to enjoy a long 
tenure of power. KhairAn revolted against a sovereign 
who was too able and s])irited for the part of a HishAm 
II., and set up an anti-cali])h in the person of anotluT 
Omayyad, 'Abd al-UahmAn IV., a great-grandson of *Abd 
al-KahmAn III., w’ho took the name of MortadA. 'All was 
murdered in his bath (1017), but his supporters rallied 
round his brother KAsim. For five years a confused civil 
war raged which was coniidicatcd by the hostility to 
KAsim of ‘AH's son, YahyA. In 1023 MortadA was slain 
in battle, and the Omayyad party gave the crown to 
another 'Abd al-RahniAn, a brother of the detestable Mahdi. 
Two months later the young prince was murdered, but 
liis successful rival, Mohammed b. 'Abd al-RahmAn was 
driven from Cordova in 1025. The Ilammiidite caliph, 
YahyA, now occupied the capital, but was slain in attempt- 
ing to reduce the rebellious wdli of Seville to obedience. 
HishAm III., a brother of ‘Abd al-KahmAn MortadA, was 
now raised to the throne. But all central government 
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was by this time at an end ; no revenues could be drawn 
from the rebellious provinces; and in 1031 HishAm 
abdicated a title which had ceased to liavo any meaning, 
and sought peace and retirement in the neighbourhood of 
Saragpssa. His death five years later was almost unnoticed 
even in Cordova. AVith him ended the Omayyad dynasty, 
which had ruled in Spain for nearly three centuries, and 
which had produced princes worthy to be ranked with the 
greatest of their contemporaries. Its decline dates from 
the time when it allowed power to slip fiom its hands and 
to be wielded by ambitious ministers. 

Ever since the death of Alinansur Moslem Spain had 
been gradually splitting up into a number of iodcijcndent 
principalities. With the extinction of the Oniayjiuls the 
last semblance of unity disappeared. “ The Bci her gi'iierals 
shared the south ; the Slavs ruled in the east ; the rest 
was divided either among successful advt'uturers or among 
the small number of noble families who hud been fortunate 
enough to escape the blows whidi *Abd al-liahmAn and 
Almansdr had struck at the aristocracy. Finally, the two 
most considerable towns, Cordova and Seville, wore 
organized as republics” (Dozy). Into the history of the 
numerous dynasties which were cstablislicd during this 
period it is impossible to enter here, but the reader will 
find the subject not only fully but attradively treated in 
the fourth volume of Dozy's Hiafoire tb s Musnlmans d'Es- 
pivjne. See also Plate VII. 

It was of additional moment that this disruption of the States of 
Mussulman power was contemporary with the formation t’jistilu 
of the great Christian states of Aragon and (]!astile. They 
^ were not slow to jirofit by the opportunity held out to 
them. It was in this century that the Christian cause 
found a champion in the famous Buy Diaz C^iiripcndor, 
wdio under the name of “ The Cid ” became the traditional 
hero of Spanish mediawal history, Ferdinand I. of 
Castile (1037-1067) captured the strong ]>laees of Viscu, 
Lamego, and Coimbia, and was only diverted from the 
conquest of Toledo by the humble submission of the cniir, 
who undertook to pay tribute to the (Iiristian king. The* 
unfortunate divjMon of his territories between his tliree 
sons gave occasion to civil wars, which w'ere only ter- 
minated in 1072 by the reunion of the whole kingdom 
under Alfonso VI. Following up his father's su(icc.s.«!es, 

Alfonso made himself master of Toledo, which once more 
became the ca])ital of a Christian state. ]\TeanwbiJe 
Ramiro I. of Aragon (1035-1063) drove llic Moors from 
their last iiossessions in the counties of Aragon and 
Sobrarbe, His son, Sancho Ramirez (1003-1091), joined 
Alfonso VI. in an attack on Navarro wdiich resulted in 
the ])artition of that state between the two kings and 
commenced a war against the emir of Saragossa which 
ended, under his successors Pedro (1091-1101) and 
Alfonso I. (1104-1136), in the conquest of Ilue.sca and 
Saragossa. The latter towm became henceforth the recog- 
nized capital of Aragon. 

This period is also important in another asp(‘ct. lielntion* 
Hitherto the Christian kingdoms of Spain }ia<l 
naturally isolated from the rowSt of Europe. But the 
}»aj)acy, under the guiding hand of Hildebrand (’C»*ogory 
VII.), W'as now making its ecclesiastical .supremacy a 
reality, and was not likely to tolerate ind(‘]>endcnce even 
in the most distant members of the church. Aragon, 
wdiich lay nearest to the other .‘States of We.stcrri Christen- 
dom, made little difficulty about conq>lying with the papal 
demands. Ramiro not only agreed to a<lo[)t the Roman 
ritual in his kingdom, hut even sent tribute to Alexander 
11. Castile, lying farther distant, was more mclmed to 
resent dictation. At a council at Burgos (1077) it was 
formally decided to retain the Cothic ritual. But Alfonso 
Vr. realized the danger of liis slate from the rest 
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of Europe, and of his own accord conceded the demands of 
Gregory VIL From this time Christian Spain was directly 
connected with Rome, and became the most faithful, if not 
the most servile, of Roman Catholic countries. 

Almoi- The Christian victories of the 11th century seemed 
ayul likely at one time to annihilate the Mohammedan power 
I wins Hpain. From this fate, however, it was saved, not by 
111 Spam any internal strength, but by the arrival of assistance 
(1069- trom Africa. TIiq emir of Seville, Al-MoHamid, the most 
yil. powerful of the Moslem princes, watched with profound 
misgiving the progress of the Castilian arms. When 
Toledo fell before Alfonso VI. he determined to appeal to 
Yiisul b. TAshufin, the king of the Almoravids,— a con- 
federation of Berber sectaries that had recently established 
a \ast empire reaching from the Senegal to Algiers. 
Vutiuf, who liad established his capital at Morocco in 
1069, was at tliis time eighty years of age, but ho did not 
hesitate to accept the prospect of a new field of conquest 
and adventure. In 10S6 lie sailed from Ceuta to 
Algcslras, the cession of which lie liad demanded as the 
price of his aid, and wms at once joined by the forces of 
the emirs of Andalusia. Alfonso VI. hastened to obtain 
assistance from the king of Aragon and the count of 
Barcelfina, and with a larger force; than had ever before 
been assembled in tin; (Christian cause he met the Moors 
in the battle of Zalhika (Siicralias), a few miles from 
Badajoz (October J()86). After an obstinate struggle 
victory declared for the infidels, and Alfonso had great 
difficulty in escaping with his life. Luckily for the 
C^astihaiis, Yi'isuf w’as recalled to Africa by the death of 
his eldest son, whom he had left at (^euta, and his victory, 
wliicdi might have boon as decisive as that of TArik, was 
not followed up. Alfon.so even ventured to resume his 
aggressions, and laid siege to the important towns of 
Murcia and Almeria. Mo’tamid, seeing that the danger 
was as groat as ever, proceeded to Africa in person in order 
to urge the return of Tlie Alnioravid jirince, on * 

whom the attractions of Andalusia liad made a jirofound 
impression, cro.ssed again to Algcsiras (1090), and this 
time the predictions of tlic jirinces who had foreseen the 
risk of calling in so jiowerful an ally w'cre fully verified. 
Postiioning the task of resisting Alfonso, Yiisuf set to work 
to make Jiimself master of Andalusia. Mo'tamid himself 
had to fly from his territories, after a futile appeal for aid 
to the king of (Uastile. Captured by the Africans, the 
emir of Seville was condemned to end his life in close 
imprisonment. In the course of a few years the w^hole of 
Moslem Sfiain was reunited under the king of Morocco, 
and the death of the Cid in 1099 enabled the Moors to 
recover Valencia, which he had taken in 1094. This was 
the last event of the reign of Yusuf, who in 1103 handed 
over the government to his son *Alf and returned to Africa, 
w’hero ho died tliree years later at the ripe age of a 
hundred years. 

Alfonso Alfonso VI. of Castile had raised his kingdom to such 
yi. of pro eminence in the Peninsula that he had assumed the 
i astile. j ti ojjjporor of Spain.” But a great disaster clouded 
his later years. In 1108 his only son Sancho perished 
with tlie flower of the Castilian chivalry on the fatal field 
of IJcles,*and most of Alfonso’s conquests passed into the 
hands of the victorious ‘Alf, In 1109 the emperor died, 
leaving the succession to his daughter Urraca, the widow 
Tempo- of Count Raymond of Burgundy. In order to secure the 
unity of the Christian kingdoms, tTrraca was married to 
Alfonso I. of Aragon (1104-1134), wdio imitated his 
aud father-in-law in assuming the imperial title. But the 
Aragon, marriage failed to produce the desired result. Urraca 
induced the Castilian nobles to revolt against the 
Aragonese rule and to set up Alfonso VII., her son by her 
first marriage. A civil war ensued, which was only ended 
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in 1127 by the separation of the kingdoms. Alfonso L 
retained Aragon and Navarre, while Castile, with Leon 
and Calicia, passed to Alfonso VII. Alfonso of Aragon 
renewed the war against tho Moors which he had so 
gloriously begun by the capture of Tudela and Saragossa, 
but in 1134 he was completely defeated in the battle of 
Fraga, a disaster which hastened his death. As ho had 
no children, he bequeathed his territories to tho great 
crusading order of the Templars. The Aragonese, however, 
refused to recognize this testament, and gave the crown to 
his brother, Ramiro 11. (1134-1137), who was brought out 
of a monastery to continue the dynasty. Ramiro fulfilled 
his duties by marrying a sister of the duke of Aquitaine, 
who bore him a daughter, Petronilla. At the ago of two 
the child was betrothed to Raymond Bcrengar IV. of 
Barcelona, and Ramiro, leaving the administration of the 
kingdom to his son-in-law, hastened to return to his 
cloister. Thus a permanent union was effected between 
Aragon and Catalonia, both of which passed in 1162 to 
Petron ilia’s son, Alfonso II. But, if Catalonia was gained, 
another province, Navarro, was lost. The Navarrese had Nav, 
Jong desired to recover their independence, and on the*"^® 
death of Alfonso I they refused to acknowledge Ramiro, 
and chose a ruler of their own, Garcia Ramirez. Ramiro, 
who needed Garcia’s generalship against a threatened 
attack from Castile, recognized him, first as a vassal of 
Aragon and afterwards as an ind(*pen(lcnt king. Thus 
Navarre regained its place among tho kingdoms of Spain, 
though it never enjoyed its old im])ortanf‘L*. 

The main interest of Sponish history in the 13th (^ruf 
century centres round the war against the Moors, w^hich 
was beginning to attract the intcri;st and assistance of the 
other European states. It was the age, of the great 
crusades, and Christendom was absorbed in tho struggle 
against the infidel, both in tho East and West. Sjiain, like 
Palestine, had its crusading orders, which vied with the 
Templars and Hospitallers both in wealth and military 
distinction. Tho order of Calatrava. w^as founded in 1138, 
that of 8t James of Compostella in 1175, and the order 
of Alcantara in 1176. The kingdom of Portugal, which 
had risen wdth great rapidity in the 12th century, had a 
no Jess distinguished order, that of Evora, These military 
priests, debarred by their profession from the ordinary 
interests of liumanity, gave a finnni‘ss and consistency to 
the Christian cause which had too often been sacrificed to 
the dynastic quarrels of the temporal [>rinccs. 

The eirqnre of the Almoravids, like so many of its 8tni 
predecessors, had soon begun to full to ])ieecs. It w'as too 
large and unwieldy for permanence. Its real centre was ^ 
at Morocco, and the attention of tlie caliphs w'as absorbed hadf 
in the affairs of Africa, while the extortion and misgov- 
ernment of their viceroys excited discontent among the 
Mohammedans of Spain. This state of things gave a 
great advantage to Alfonso VII. of Castile, who revived 
tho title of emperor of Spain, allied himself with Raymond 
Bercngar of Barcelona and Aragon, and sought to emulate 
tlie achievements of his grandfather. For the second time 
tlie Moorish power in Spain was only saved from dissolu- 
tion by the arrival of reinforcements from Africa. As 
happened so often in Mussulman history, a mo\ement 
w^hich began with religious reform ended with the forma- 
tion of an empire. Mohammed b. 'Abdallah, an Arab 
from Mount Atlas, gave himself out as the expected 
Mahdi, and formed a sect known as the Almohades 
(Unitarians). His disciple, 'Abd al-Mumin, was chosen 
as his successor, and soon overthrew tho power of the 
Almoravids. TAshufin, 'All’s son, made a vigorous but 
ineffectual resistance, and the conqueror crossed the sea to 
complete his work by the reduction of Spain (1146). The 
success of 'Abd al-Mu*min, less rapid than that of Yi^suf, 
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was quite as complete. The Almoravids appealed to the 
Oiristians, and both Castile and Aragon came to their 
aid. Alfonso YIL, with the help of the Genoese and 
Pisan fleets, besieged and took Almeria, while Hayniond 
Berengar captured Tortosa. But these successes were only 
temporary. In ten years the Almoravids had been driven 
from the mainland, and only a small remnant found refuge 
in the Balearic Islands. Almeria was again wrested from 
the Castilians, and in 1157 Alfonso Vll. died, the last of 
ara- the series of “emperors of Spain.” Ilis territories were 
I of divided between his two sons, the elder, Sancho, succeed- 
‘tilo ing to Castile, while Leon went to his brother Ferdinand. 
The quarrels which resulted from this partition would 
j)robably have been fatal to the Christian cause but for the 
exertions of the great knightly orders. The successors of 
‘Abd al-Mu*min (d. 11G3;, Yusuf and YVkiib Almansdr, 
continued to advance the power of the Almohades, and 
the latter inflicted a crushing defeat at Alarcos (1195) 
upon Alfonso VIII. of Castile, who had succeeded his 
father 8ancho in 1158. Castile was at this time dis- 
tracted by the feuds of the great families of Lara and 
Castro, and the count of Castro, wlio had been worsted 
by Ids rival, rendered conspicuous service to the infidels 
in the battle. Even Sancho of Navarre, out of jealousy 
of the rival kings, concluded an alliance with the Almo- 
hades. 

viifall Luckily for the Christians Ya*kub, the most fornddable 
he opponent they had liad to face since tlie great Almansdr, 
died in 1199, and his death was followed by a rising of 
the Almoravids which took five years to suppress. Mean- 
while successful efforts liad been made by the ])Ope and 
clergy to arrange the differences among the (Christian 
states, and a confederation ^^as formed between the five 
kings of CJastile, Aragon, Leon, Navarre, and J Portugal 
When YVk lib’s successor, Mohammed al-Nasir, had suc- 
ceeded iu restoring order in Andalusia and prepared to 
march against the Christians, he was confronted by the 
allies in the famous battle of Las Navas de Tolosa, in 
the Sierra ]\1oroiia (July IG, 121*J). After an obstinate 
struggle the Christians gained a decisive victory, and 
their succi‘.ss decided the fate of Spain. The religious 
impulse ■which had constituted the original strengtli of 
the Aliiiohados had come to an end ; they were regarded 
as infidels by the orthodox Moslems, and the first failure 
necessarily led to their downfall. The cruelties with 
which they sought to repress the rising discontent only 
excited popular feeling against them, and when Al-Mota- 
w'akkil, a descendant of the family of Ibn llud which 
had once ruled in Saragossa, raised the standard of revolt 
in Andalusia, the bulk of the population joined him, and 
Al'Ma’miin, the last of the Almohades who held any 
pow'^er in Spain, fled to Africa in 1232. The cliicf result 
of their rule was to depress the Arab element in the Mus- 
sulman pojjulation of Spain. Hitherto the Arabs, though 
numerically iu a minority, had retained the i)reiion(lcrance 
due to their original prestige. Henceforth the infidels of 
Spain can only be considered and spoken of as Moors, 
tile After the fall of the Almohades the triumphs of the 
Christian arms were rapid and decisive. The separation 
lilted Castile and Leon, which liad been productive of so 
much disa.ster, was finally terminated in 1 230 by tin* 
accession of Ferdinand IIL, the son of Alfonso IX. of 
Leon and lierengaria of Castile. The province of Estre- 
madura had been annexed to Leon by Alfonso IX., and 
now formed part of the united kingdom which under 
Ferdinand III. rapidly extended itself southwards. In 
1233 the Castilian army won a great victory over the 
Moors under Al-Motawakkil, and three years later Ferdin- 
and himself captured Cordova, so long the capital of the 
Mohammedan rulers and one of the most wealtliy and 
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beautiful cities of Europe. In 1237 Al-Motawakkil was 
assassinated, and with him perished the last semblance of 
Moorish unity. The numerous emirs became independent 
rulers, and the most powerful of them, Mohammed Ibn 
al-Ahmar of Granada, became a tributary of Castile and 
ceded the strong town of Jaen (124G). In 1248 Seville, 
the second of the Mohammedan cities, submitted to 
Ferdinand, who within a few years annexed Xerez de 
la Frontera, Medina Sidoiiia, and Cadiz. By these 
acquisitions the frontier of Castile was extended to the 
southern coast before Ferdinand TIl.'s death in 1252. A 
considerable number of Moors submitted to the rule of 
Castile, but the Christians liad become intoler'iiit during 
the long war, and most of the conquered iiopulaliou 
sought a new home either in Granada or in Africa. 

Meanwhile Aragon had taken a no less important part 
in the struggle. Vedro 1. (1196-1213), the suecessor of Aragon. 
Alfonso IL, had excited the discontent of his subjects, 
partly by seeking coronation from Pope Innocent HI., 
and partly by his excessive taxation. The “union” ot 
nobles and towns comjiellcd the king to diminish his c.x- 
actions. Pedro took part in the battle of Navas de 'rolosa, 
but his attention was diverted from Sjianish affairs by bis 
relationship with Baymond of Toulouse, which involved 
liim in the Albigensian crusade, ■vihcre he met his death 
TIis son James I. (1213-127G), however, resumed the wai 
against tlic infidels, and won in it the title of “Tlie 
Conqueror.” With the help of his Catalonian subjects, at 
that time perhaps the most aeiumiplished sailors in thi' 
world, he conquered the Balearic Islands (1229-1233), 

W'liich had long been a stronghold of the Moslem and 
a centre for jiiratical attacks upon the Christian states 
Still more important was his reduction of Vahmcia (1238;, 
which had once before been coiKjuered by Buy Duiz Tin 
last achie\crueiit of the great king N\as the i‘onquest of 
the iirovinco of Murcia (12GG), the last of the Moorisli 
teiritonos in 8[>ain except Granada. Muicia, though 
reduced by Aragon, was handed o\ er to Castile. By th(‘ 
acquisition of Algarve Portugal laid already acquiretl 
frontiers which .01 respond roughly to those which it bah 
at the present day. 

From the latter half of the 13th century the crusading 
energy of the S^ianiards came to a sudden standstill, and bn* 
the Moors were allowed to retain possession of Granada 
for more than two centuries. The causes of this abrii])t 
termination of the war befoie it liad reached what seemeil 
to be its natural aud legitimate end have often been di.- 
cussed. Ill the first place (.^istilo was hencctorth the onl\ 
state whicli was directly interested in the war. P.y the 
acquisition of Seville and Mnreia it had sepaiated Gianada 
both from Portugal and Aragon, neither of which stab > 
had henceforth any conterminous frontier with the Moois 
The state of Granada, tliough small when compared v^itli 
Castile, was by nature easily defensible, as was made 
amply apjiarent in the hist laimpaigns under I’Vrdinam! 
and Isabella. The attention of C’astile w'as often distiacted 
b}*^ foreign interests or ]>y internal dissi’n.'-ions. Again, 
the Aloors were more concentrated and homogeneous in 
Granada than they had been when llieir rule was nior** 
extensive. The large subject pojnilaliou, many of whom 
w'cre Christians or renegades, had heoii »a gri‘at souice of 
weakness, and this no longer e\isb‘d They, like theii 
ojiponcnts, had given up iho tolerariec that had once dis 
tinguished them, and hardly any hut true MohammeLlan.^ 
can have runaiiied in Granada Something, too, must lu‘ 
attributed to tlie wily policy and w’ell-timcd submission (»t 
Mohammed Ibn abAhmar, who even ga\e assistance to 
Ferdinand HI. against the other Mooiish emirs. 

With the termination of the crusade Spanish history 
loses what little unity it had possessed for the last two 
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Moorish conturies, and it becomes necessary to follow the fortunes 
Granada, g^-te separately. Into the history of Oranada it 

is as impossible as it would be tedious to enter within the 
limits of this article. It is a long reooV of revolution 
and civil war, in wliich nothing hhovo '-he most petty 
personal interests are concerned. There b no change of 
dynasty, but one perpetual struggle bet^/een members of 
the same family. It would not be ea:y to enumerate 
even the names of the successive rulerr., many of whom 
were several times deposed and restored iio power. Even 
(luring the final straggle, when the existence of the king- 
dom was at stake and the one hope of resistance lay in 
unity, the national cause was sacrificed to the jealous 
rivalry of three claimants of the throne. The history of 
Castile and Aragon, on the other hand, assumes a now 
character and interest when the attention of kings and 
people ceased to be aksorbed in the overwhelming excite- 
ment of a great religious war. 

Castile The constitution of Castile traced its origin back to the 
(1252- institutions of the Visigoths, which had been carried by 
1479). original refugees into the mountains of Asturias, but 

it had been profoundly modified by the circumstances 
under which tlie kingdom had risim to greatness. The 
war with the infidel, wliile it had given strength and 
unity to the monarchy, had at the same time compelled 
Oonsti- the granting of considerable independence to the nobles 
tutidu am] the great towns. The religious character of the war 
had enabled the clergy to retain greater powers than they 
]iosscssed in any other European country, though they 
had lost tliat omni[K)tence which they had enjoyed under 
the Visigoth.s. Their councils and synods, which had once 
fonmxl the sole constitutional machinery of the country, 
had been superseded by the secular assembly of the cortes. 
The early histcay of the cortes is wra])ped in great 
obscurity, but its main outlines are fairly discernible. 
Originally a meeting of the great nobles and royal house- 
hold, it had attained the ]»osition of a national assembly 
in 11G2, when the deputies of the chief towns were 
admitted to membership. Jts jiowers and pro(*edure 
developed gradually, and naturally varied according to the 
('haracter of the difi’erent kings. Its first functions were the 
a]>proval of legislation and the granting of extraordinary 
taxation, though it is difiicult to say when its sanction of 
such measures was regarded as essential. The assembly 
consisted of the three estates — clergy, nobles, and citizens 
— w'ho deliberated sometimes separately and sometimes 
togetlicr. Ilejiresentation existed only in the case of the 
third estate, whose members were elected at first by all 
free citizens and afterwards by the municipal magistrates. 
The number of cities which sent deputies varied very 
much at dilTerent times. As to what constituted the 
right of attendance in the case of the nobles and clergy 
there is great obscurity, but it probably de[)ended partly 
upon tenancy-in-cliicf and partly u])on royal summons. As 
both classes were exempt from taxation, their functions 
were loss important than those of the third estate, and on 
more than one occasion we find meetings of the cortes in 
which the upper orders took no ])art. The weakness of 
the assembly, as contrasted with the English parliament, 
lay mainly in the absence of any class like the knights of 
the shire to form a link between the burgesses and the 
great nobles. Tn early times, probably the most effective 
check upon the royal {lOwcr lay in the independent privi- 
leges claimed and exercised by the chief feudatories. 
Their tenants were bound to feudal service; and the right 
of private war made them petty sovereigns on their own 
estates. The long feud of the families of Castro and 
Lara is only a notable example of the difficulties which 
the central jjower liad to contend with. For the protec- 
tion of their i»rivi leges, both nobles and towns claimed 


the right of forming an armed union or hermandad, which 
resembled the right of confederation ” exercised in later 
times by the nobles of Poland. The ordinary adminis- 
tration, except when war was going on, was local rather 
than central. The nobles had judicial powers within their 
domains, though it appears that these were granted by 
the crown rather than derived from their territorial 
position. The bishops and higher clergy administered 
ecclesiastical jurisdiction as in other countries, and at the 
same time exercised the same powers as the secular lords 
over the largo estates which the piety or superstition of 
generations of benefactors had conferred upon them. The 
connexion with Home, though established in the lltli 
century, had not become very close before the middle of the 
12th century ; the appointment to most of the benefices was 
in the hands of the crown, and the church of Castile was 
more indc])cndeut even than that of England. In the 
cities and great towns, most of wliich included a consider- 
able extent of adjacent territory, the administration both 
of justice and of local affairs was in the hands of elected 
corporations, which had received grants of liberties at the 
time when they had served as im])ortant outposts against 
the attacks of the infidel. In theory, probably, there 
existed in all cases a right of ap])eal to the crown, but this 
was a right which, in the nature of things, was rarely 
exercised. The attempt of subsequent kings to control 
or su]>orsede the local administration of justice by the 
appointment of comgidorn was always resisted as an 
encroachment upon traditional liberties. Even the taxes, 
though granted by a central assembly, were assessed and 
collcctc(i by the local officials, and jealous care was taken 
to secure that they should only be ajiplicd to the purpose 
for which the grant had been made. 

Ferdinand 111., “TIkj Saint,” was succeeded in 1252Alfon 
by his son, Alfonso X., “ The Wise.” The new king gave tlio V 
up the military ])olicy of liis father, and the only territorial 
acijuisition of his reign, the j>rovincc of Murcia, was won 
for him by the arms of Aragon. On the other hand, he 
was a great student and patron both of literature and 
science, especially of astronomy. Ho invit/cd to his court 
the most distinguished scholars not only in Cffiristian but 
also in Arabic lore, and he raised the university of 
Salamanca to rank with the great schools of l^aris and 
Oxford. IIo also turned his attention to legislation, and 
liis code, the Siete Partidas^ is one of the great legislative 
monuments of an age which ])roduced the PlafduHemenls 
of Sfc Louis and the great statutes of Edward L Com- 
piled under the influence of the civil and canon laws, 
the Part Idas was in some res]>octs disadvantageous, 

esi>ecially as admitting papal encroachments upon the 
ecclesiastical ]»ower of the crown. Though drawn up 
under Alfonso X., it did not finally sujiersedc the ancient 
fiteros until 13*18, when it was formally a]>provcd by the 
cortes. Hut Alfonso^s reign, though distinguished in the 
history of literature and law, was not on tlio whole a 
prosperous period for Castile, and it was to a great extent 
his fault that the opjiortunity of driving the Moors from 
the Peninsula was allowed to slip. On the fall of the 
Hohenstauferi he came forward as a candidate for the 
imiicrial dignity, and through the period known as the 
“gre^t interregnum ” he and Richard of Cornwall, chosen 
by rival ^larties among the electors, bore the em[»ty title 
of king of the Romans. The expense of bribing the 
electors and of maintaining a magnificent court involved 
Alfonso in pecuniary difficulties and compelled him to 
alienate his subjects by imposing heavy taxes and by 
debasing the coinage. But the hardships inflicted on the 
country by the king’s futile ambition were as nothing 
compared with those which arose from a disputed succes- 
sion to the crowm. By the old custom of Castile nearness 
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of blood gave a superior claim to priority of descent, so 
that the second son of a king would be preferred to the 
children of the eldest son. The Side Partidas recognized 
the moie modern rule of succession ; but, as that code hod 
not yet been accepted by the cortes, its ruling had no bind- 
ing force. The question arose in 1275, when Alfonso’s 
eld^est son, Ferdinand de la Cerda, perished in a campaign 
against the Moors, leaving two sons, Ferdinand and Al- 
fonso. The king’s second son, Sancho, was at once declared 
iieir to the crown, but the widow, Blanche, announced her 
intention to ujdiold the rights of her children, and she 
received support both from Pedro III. of Aragon and from 
her brother, Philip III. of Franco. A long war followed, 
which was further complicated when Alfonso X., having 
quarrelled with his son, proposed a partition between the 
rival claimants. So far did the di.spute go that the Moors, 
instead of being attacked in Granada, were called upon to 
give their assistance to the factions among their enemies. 

The result of these internal quarrels was to increase the 
already excessive power of the noble families, and this 
was productive of further disturbances in the reign of 
♦Sancho IV. (1284 -1295). The family of Castro seems 
to liave sunk into comparative insignificance, but the 
Laras had found a new rival in the house of Haro. The 
whole state was divided by their feuds, and the king 
found himself degraded from the position of arbiter to 
that of a partisan. The condition of affairs became even 
worse when the death of Hancho gave the crown to his 
infant son Ferdinand IV. (1295-1312). In an early 
stago of society a minority is always an evil, and Castile 
at this period had more than a fair share of such 
misfortunes. The crown was contested, not only by the 
late king’s brother John, but also by Alfonso de la Cerda, 
who returned from France to maintain a claim which had 
already been negatived by the accession of Sancho. The 
king of Aragon supported Alfonso, w'hilo thcj rulers of 
Portugal and Granada mixed themselves u]) in tlie quarrel 
to obtain advantages for themselves, 'jiie regency had 
been bequeatlied by Sancho to his widow, Maria de 
Molina, but her marriage had been declared uncanonical 
by the pope, so that a slur was cast uj)on the legitimacy of 
her son. Nothing but tlic great skill and capacity dis- 
played by the regent could have secured victory under 
such discouraging circumstances. By mingled submission 
and defiance she disarmed one opponent after another, 
induced the pope to ratify her marriage, and finally suc- 
ceeded in transferring the government to her son on his 
coming of age, Ferdinand’s harshness provoked a rencw^al 
of the conflict ; but ultimately the treaty of Caniillo (1 305) 
put an end to the struggle, and compensated the princes 
of La Cerda with lavish cessions of territory. Alfonso 
preferred to remain an exile rather than to abandon his 
claims, but his son acccjitcd the proffered conditions and 
became the founder of the great house of Medina Sidonia. 
But the treaty made little difference to the country. 
Disorder and civil war had become a chronic disease in 
Castile, and Ferdinand IV. w^as himself too deeply imbued 
with the spirit of the age to maintain peace with a strong 
hand. The story that is told about his death illustrates 
his character. In spite of a solemn promise made twice 
during his reign that every accused person should have a 
fair trial, he ordered two brothers of the name of Carvajal 
to be put to death without tho pretence of judicial 'forms. 
They summoned him to a^ipoar before the supremo tribunal 
within thirty days, and on one morning within tliat ])criod 
he was found dead in his bed. The cause of his death was 
never ascertained, but the people regarded the event as a 
judgment, and he has received from this story the name of 
“ The Summoned ” {El Emplazado), 

Ferdinand IV. ’s death was followed by another and still 


longer minority, as his son, Alfonso XI. (1312-1350), AU 
was only two years old at the time. The regency was XI 
claimed by the late king’s brother Don Pedro and by his 
uncle Don John, and from this disj^ute arose a civil war 
fiercer and more destructive than any of its predecessors. 
The central authority ceased to exist ; bt)th nobles and 
towns had to protect themselves as best they could ; the 
royal domains were seized upon by rapacious neighbours, 
and the person of the young king was ordy saved by his 
being concealed in the cathedral of Avila. At last the 
mediation of tho pope and of Maria de !Molina brought 
about a compromise, and the administration was divided 
between the two regents, -Pedro taking the sonlli eastern 
and John the nortli-westeru provinces (1315). lUit a few 
years later they were both killed in a joint campaign 
against tho emir of Granada, and the disorders broke out 
wdth worse violence than ever (1319) Four “ infants,” as 
the members of the royal family were called, contended 
for tho government, and the assumption of power by the 
king himself at the age of fifteen failed to put a stop to 
their fends. The character of Alfon.so XI. \\as as harsh 
and brutal as was to be expected in a man who liad been 
educated in such troubled times. lie invited hi:; cousin, 
a younger Don John, to a banquet in the royal ])alacc, 
and treacherously murdered liini. llis treatiiu‘iit of his 
first wife, whom he divon^ed in order to marry a daughter 
of the king of Portugal, provoked her father, Don dolin 
Emanuel, a nephew of Alfonso X., to head a rising which 
took years to su])prcss. The Portuguese princess w'as also 
repudiated by hvv husband, who had been inspinjd with a 
pa.ssion for the beautiful J^^deanor de Guzman, and the 
forces of Portugal were added lo Ihosc of tho ('’astilian 
rebels. After a long struggle (1335-1337) Alfonso XL 
succeeded in redmung his opponents to submission, w'hile 
he conciliated Alfonso IV. of I’ortugal by restoring his 
daughter to her position ns (|ucen. 'J’lio r(‘storiition of 
unity was extremely oj)portuiie, as Spain thicatened 
at this moment by a new invasion from Africa. Abu ’J 
Hakam, tlie head of the Meriiiids and emir of Fez, 
emssed over to Gibialtar with a huge army in 1339, and 
was acknowledged as sii/.eiain by the ruler of (bnnada. 
Assistance was obtaim'd both from Aragon and Poitngal, 
and in 1340 Alfonso XL man lied lo the. relief of Tarifa, 
which W'as besieged by the Moors. On the bank.^ of the 
Salado the Christians won a great victory, wdiicli di‘.stn»yed 
the lastchanc' of a revival of the Mohammedan power in 
Spain. Abu ’1 TIakam fled to Africa, and in 13U Alloiiso 
concluded a glorious war by the reduction of Algcsiras. 

In the hope of cutting off ail connexion between (Jniimda 
and Africa, Alfonso laid siege to Gibraltar in 13h0, but 
before he could accomj»Iisli liis design he was c.irned off 
by the Black Death, llis victories over the infulel ha\e 
led the Hpanish historians to gloss over the acts of ciiuilty 
and treachery wdiieh have left an inelfaceable stain upon 
his character, llis reign, troubled as it wa.\ const if iitcs 
an important epoch in the history of (.’astiliMii liberties. 

In 1328 ho issued two Jaws which f(»imed tJic tiiniest 
basis of the powders of the coiti‘s. lie iec(>giji/cd the 
right of that assembly to be consulted in fill inip.-f ^ant 
matters of state, and he solemnly ])Jcdged hwiiscit and his 
.successors not to impose any new' tax wdlliout its approval 
and consent. These concessions w’ere to some extent 
counterbalanced by liis restriction of the rigid ot electing 
dciiutics to the iTf/fdarfS or mngistrates ol each city. 
This narrowing of the franclii'^c was a great blow to tlie 
popular rights, and it gnve. tho crown facilities for tainjicr- 
ingwith the elections which ware frc»]uently abused in 
later days. P>ut at the time the mnnimpal magistrates 
enjoyed considerable independence, and for sc.veral genera- 
tions the cortes .showed no signs of subservience. In faxst 
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Alfonso’s position made him dependent upon the support 
of the citizens against the great lords, so that he was not 
likel)’ to aim at diminishing the power of the former 
clas^. Another important event of the reign was the 
granting by the cortes, for the expenses of the Moorish 
war, of the alcavala^ a tax of a twentieth upon every sale 
of real or personal property. This tax, one of the most 
ruinous that can be conceived, illustrates the want of 
economical insight in the 14th century, and was destined 
in later times to seriously impede the industrial and 
commercial development of Spain. 

Tlie atrocities of Alfonso XI.^s reign sink into insignifi- 
cance when compared with those committed by his son and 
successor, Ped^o 1. (1350-1369). The story of the latter’s 
rule is mainly derived from the narrative of his avowed 
enemies, but there is no reason to doubt the substantial 
accuracy of the charges winch have given liim the name of 
“ ’riie Cruel.” Some of his actions may ^Kirliaps be attri- 
buted to a politic desire to destroy the ascendency of the 
great nobles, whom the }»rinces of the royal house had often 
headed against the crown ; but most of them can only be 
ex])lained by a thirst for bloodshed which almost amounted 
to mania He ascended tlie throne at the age of sixteen, 
and was at once urged l>y his motlior Maria of Portugal 
to avenge the wrongs which she had endured at the hands 
of lujr rival, Eli'anor de (bi/maii. The unfortunate 
Eleanor was strangled in prison, and her sons could only 
secuio safety by flight The eldest, Henry of Trastamara, 
found a refuge first in Portugal and afterwards in France. 
A wife was now found for the young king in Blanche, 
daughter of the duke of Bourbon, in the hope of 
strengthening his throne by a Erench alliance. But 
Bedro had formed a connexion with Maria de Padilla ; and, 
>>hen he was at last induced to go through llie marriage 
ceremony with Blanche, lie quitted her immediately to 
r(‘turn to his mistress, whose brothe.rs he advanced to the 
chief offices of state A conspiracy of nobles, beaded by 
Alfonso of Albiujuorfjuc, lately the king’s favourite, wa.s 
sin)prcssed with ruthless severity, i’edro now concluded 
a second marriage with Juana de Castro, although Blanche 
was still living, but he again retiiriied t<» Maria de Padilla. 
Another cons])iracy, backed u]:) by the poi)0 and the 
French king, w’as more successful. After standing a long 
siege in ’i'ordesillas, Tedro wa-s coni])elled to concede the 
demands of the coalition and to acknowledge Blanche as 
his lawful queen. But his submission w^as only feigned. 
Seizing the opportunity of a hunting-party to escape from 
the imjirisoiiment in which ho was kc[»t at Toro, he rallied 
a iiieicenary army round liiiii and took terrible vengeance 
upon his o])ponenta (1355-56). Henry of TravStamara, 
wiio had joined in the rising, escaped to France, where 
he took part in the war against the English. It w'ould 
bt* wearisome to catalogue the long list of cruelties, begin- 
ning w’ith the murder of the unfortunate Blanche of Bour- 
bon, of which Pedro was guilty duiing the next ten years. 
It seems alino.st incredible that such a monster should have 
been allow’ed to reign in a country wdiich had already 
shown so much independence as Castile. But several 
causes combined to secure him against deposition. In the 
first pkee, it was upon the nobles and the Jews that his 
hand fell w'ith such severity, while to the citizen class he 
was on the w'holc a lenient ruler. This explains w^hy it 
w^as that the corte.s made little or no opposition when he 
endeavoured to secure the succession to his own children. 
In 1362 he solemnly swore that ho had been lawfully 
married to Maria de Padilla, and his four children by her 
were recognized as lieirs to the crown. His son Alfonso, 
how’cver, died in the same year, and only two daughters, 
Constance and Isabella, survived their father. Another 
point in Pedro’s favour was the outbreak in 1356 of a war 
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with Aragon, which lasted almost without intermission for 
the rest of the reign, aud in the course of which the 
Aragonese king was joined by Henry of Trastamara. 
Much as the Castilian nobles hated Pedro, they hated 
Aragon still more, and they were unwilling to accept a 
king who might seem to be forced upon them by the 
neighbouring kingdom. This war was in a way harmful 
to the interests of both kings. They were both eager to 
depress the powerful nobles in their territories, but their 
continued hostilities only enabled these nobles to extend 
their power. On more than one occasion this community 
of interest was on the verge of leading to an agreement 
which would probably have excluded the house of Trasta- 
inara for ever from Castile, but each time national and 
personal enmity combined to revive the quarrel. Though 
Castile was larger and possessed of more resources than its 
rival, the presence of a large number of Castilian exiles 
in Aragon made the combat fairly even. But in 1365 
Henry of Trastamara obtained new and more formidable 
auxiliaries. Charles V. of France, who was now beginning 
to reorganize that country after the English wars, was only 
too glad to allow the disorderly bodies of disbanded 
soldiers to seek employment in Spain under the leadership 
of Bertrand du Guesclin. To these formidable enemies 
Pedro did not venture to offer resistance, and fled to 
Bayonne, while his half-brotlier Henry was everywhere 
acknowledged as king (1366). But Pedro succeeded in 
convincing the Black Prince of the justice of bis cause and 
of the impolicy of allowing the French king to gain over- 
whelming influence in the Peninsula. Before the end of 
the year ]<ldward s army had crossed the Pyrenees, a 
number of English mercenaries in Du Guescliii’s service 
de.scrted to the banner of their old leader, and in April 
1367 \vas fought the great battle of Najera or Navarretc, 
near Logrono. Du Guesclin was taken prisoner ; Henry 
of Trastamara, fled to France ; and l^cdro was restored to 
his throne. But the Castilian king had learnt no wisdom 
from adversity. His barbarity disgusted his allies, w'ho 
were further alienated by his failure to furnish his 
])roiiiised supplies. The fever had already begun to 
decimate his troojis and to weaken his own health when 
the Black Prince quitted Castile. His departure gaMi 
another o})portunity to Henry of Trastamara, w’ho had 
obtained fresh reinforcements from Charles V. In 1369 
the battle of Montiel was decided in Henry’s favour. Pedro 
Avas taken prisoner, and w^as killed in a personal struggle 
with his rival, into whoso tent lie was brought. His two 
surviving daughters had been left as hostages at Bordeaux, 
and were married to two brothers of the Black Prince, 
— ^John of Gaunt, and Edmund Langley, duke of York. 

Henry II. (1369-1379) was of illegitimate birth, and 
bis marriage with the lieiress of tlie La Cerdas was hardly 
sufficient to remove all doubts as to his claim to the 
succession. But Avithin his kingdom ho met with little 
opposition. The C’astilians were glad to settle down under 
an orderly government after the late reign, aud the few 
malcontents exiled themselves to join the foreign claimants 
of the throne. The most important of these was Pedro I. 
of Portugal, whose grandmother belonged to the legitimate 
line of Castile, and John of Gaunt, who came to Spain to 
vindicate the rights of his wife Constance. Pedro I. 
proved for a time a formidable enemy. He allied liim- 
self with the Moors, AA’ho seized the opportunity to recover 
Algesiras, and Avith the king of Aragon, who annexed the 
border districts of Castile. But J^edro was an incapable 
warrior, and soon abandoned his own claim to obtain the 
English support by acknowledging John of Gaunt. But 
this enabled Henry to renew his alliance with France, and 
with the help of French troops he invaded Portugal, 
besieged Lisbon, and compelled Pedro to make peace. 
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Two years later a treaty was concluded with the king of 
Aragon, by which his conquests were restored. For the 
remainder of his reign Henry’s throne was secure, and he 
1 1, left the kingdom in peace to his son John 1. (1379-1390). 
The claef interest of the new reign centres round the 
relations with Portugal. The first renewal of the war was 
the work of the Portuguese king Ferdinand, who again 
supported the English claims upon Castile. But the 
alliance with England was not popular in Portugal, and in 
1383 a treaty was concluded, wdiich, however, proved 
productive rather of evil than of good. Beatrix, the only 
daughter of Ferdinand, was married to the Castilian king ; 
and it was agreed that her children, whether male or 
female, should succeed to the throne of Portugal. A few 
months later Ferdinand died. Beatrix was at once pro- 
claimed queen, and her mother undertook the regency. 
But the idea of union with Castile, wliich would involve 
the subordination of the smaller kingdom, was intensely 
unpopular at IJsbon. A rising overthrew the authority of 
the queen-mother, and the adininistration was entrusted to 
John, a brother of the late king. John of Castile at once 
, entered Portugal to enforce what he considered to be the 
rights of his wife. But his high-handed measures only 
added strength to the opposition, and made the new regent 
the leader of a national movement. In 1384 the Castilian 
forc(;s laid siege to Lisbon, which held out with obstinate 
resolution for five months, when the besiegers retired. 
Fixulting in their success, the Portuguese determined to 
have nothing more to do with Beatrix ; and an assembly 
of the cortes gave the crown to ilie regent John. The 
Castilian king now made a determined cflbrt to uphold 
his failing cause, but at the great battle of Aljubarrota 
(August 13«sr)) las army suffered a crushing defeat. It 
was now the turn of the Portuguese to take the aggressive, 
and the arrival of John of daunt enabled them once more 
to take up his cause. It w%as only the aid of France and 
the dislike of the (Castilians for the foreign-bred Constance 
and lier husband that enabled John to make head against 
his numerous enemies. In 1 387 he succeeded in termin- 
ating the English part of the quarrel. Ilis eldest son 
Henry, the first heir to the crown who received the title 
of prince of Asturias, was betrothed to Catherine, daughter 
of Constance, in wdiose favour John of Gaunt renounced 
all claims on behalf of his wife (1387). The war with 
Portugal now sunk into a chronic struggle on the frontier, 
but was still going on when John J. died in 1390. 
y With the acce.ssion of Henry IJ 1. (1 390-1 40G), a boy of 
eleven, Castile was again face to face with the difficulties of 
a minority, and these were the more formidable on account 
of the absence of any prince of the blood-royal to assume 
the regency. By the w^ill of the late king the administra- 
tion was entrusted to a council to bo formed by joint 
representation of the three estates. But the comp( sition 
of this body w^as altered so as to give more power to the 
great nobles and prelates, and their quarrels soon involved 
the kingdom in the troubles of a civil war, from which 
it had been comparatively free in the lafit two reigns. 
Luckily for Castile, the young king, who assumed the 
government in 1393, showed himself to be a man of equal 
insight and resolution. By throwing himself boldly upon 
the support of the third estate, and by giving them the 
predominance in the cortes, he succeeded in taking 
efficient measures against the nobles. All domain-lands 
which had been alienated during his minority had to be 
restored, and all confederations among the barons were 
declared illegal and dissolved. The discontent which 
these measures provoked was promptly suppressed before 
it could develop into insurrection. At the same time the 
country enjoyed the blessings of external peace. Henry’s 
marriage with Catherine of Lancaster secured him against | 
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hostilities not only from England but also from Portugal, 
whose queen was Catherine’s sister. Unfortunately for 
the kingdom whicli be ruled with such wisdom and success, 

Henry III, died in 1 406 at the early age of twenty-seven, 
leaving an infant son to succeed him. 

The minority of John 11. was the moat orderly period John IL 
of his reign (1406-1454). The government was wielded 
by the able hands of his uncle Ferdinand, to whom the 
C^tilians w^ould have given the crowm if he had been 
willing to supplant liis nephew. Even after his accession 
to the throne of Aragon in 1412 he continued to give his 
advice to the queen-mother. The admin istrati an during 
these years was strong and ordeily. The lortress of 
Antequera was taken from the Moors, and the Castilian 
nobles w^ere kept in the same subjection as in the late 
reign. A new and disastrous period commenced iu 1417, 
when the death of his mother transferred the reins of 
government to John II. at the age of fourteen. Averse 
to the cares of business and absorbed in ])ersonal pleasures, 
the young king was only too ready to allow Inmself to be 
guided by any one wlio would take the responsibility of 
rule upon his own shoulders. Before many years had 
elapsed he had fallen comj>leteIy under the inlliicnce of 
Alvaro de Imna, grandmaster of the order of 8t James 
and constable of Castile. The minister, possessed of all 
the qualities wliich would have endowed a great monarch, 
set himself to increase the royal power. Not only were 
the nobles depressed to a condition of impotence which 
they had never yet experienced, hut stops were also taken 
to diminish the powers of the third estate. Many of the 
lesser towns in Castile, as in England at the same period, 
found that the right of representation involved pecuniary 
burdens which they were eager to get rid of. This made 
it easy for the minister to reduce the number of towns 
sending deputies to the cortes to some seventeen or 
eighteen of the larger cities. This diminution of the 
third estate, though not resented, was an insidious blow 
at its real interests, and made it easy for Charles V, and 
his successor to reduce the cortes to impotence. The 
arbitrary government of John II., which might have been 
endured if it had been really directed by tlie king liimsell, 
was intolerable to the nobles when it was known to bo 
inspired by his minister. The reign is filUsl by a series 
of conspiracies, in which the domestic malcontents found 
powerful allies in Jolin 11. ’s cousins, John anil Henry of 
Aragon. But Alvaro de Imna was a wai-nor as well as a 
politician, and succeeded in foiling all direct attempts to 
I effect his overthrow. His ultimate fall was duo to the 
ingratitude of the king whom lie had sitrvod too w^ell. 

John’s second wife, Isabella of i’ortugal, disgusted at the 
small amount of inliiienco which the minister allowed lier 
to exercise, set herself to effect his overthrow. Once 
deprived of the royal favour, Alvaro do Luna had no 
further support to rest ujion. The very absolutism which 
he himself had built up was turned against him, and lie 
was executed after a trial which w'as notoriously unfair. 

A year later John II. followed him to the giave, and the 
crown jiassed to his son, Henry 1\\, the fceble.st sovereign 
that ruled in Castile before the J7lh century. Ilih mind 
was as feeble as his body, and the contempt of his sub- 
jects has fixed upon him the title of “The Impotent.” 

His first favourite, tlie marquis of ViJlena, w'as supplanted, 
after Henry’s marriage with Joanna of Portugal, by 
Beltran cle la Cueva, wlioni scandal declared to he the 
queen’s paramour. The birth of a daughter did nothing 
to check these rumours, and the unfortunate infanta was 
only known as “ la Beltraiicja.” The government was not 
exactly oppressive, but it failed to command respect, and 
personal jealousies and ill-feeling w'cre sufficient to pro^ 
duce a revolt. The leaders were the marquis of Villena 
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and Carillo, archbishop of Toledo, both of whom had 
objects of their own to serve* In 1466 the rebellion 
broke out, and its first act was the formal deposition of 
Henry at Avila, after an absurd ceremony in which the 
king was represented by a puppet. The conspirators 
denounced the infanta Joanna as illegitimate, and offered 
the crown to Henry's brother Alfonso. In the course of 
the civil war which followed, Alfonso died (1468), and 
his partisans at once put forward the claims of his sister 
Isabella. But the infanta, who already displayed a 
wisdom and moderation beyond her years, refused to be 
involved in hostilities with her elder brother, and she 
succeeded in arranging a treaty by which she was recog- 
nized as Henry IV. heiress. The king himself struggled 
hard to evade these conditions, and after his death in 
1474 Joanna’s cause was espoused by her uncle, Alfonso 
ella. V. of Portugal. But Isabella succeeded in securing her 
accession to the throne, and her marriage with Ferdinand 
of Aragon, by paving the way for the union of the two 
kingdoms, begins a new period in which for the fii*8t time 
there is a real history of united Spain. 
ooN The kingdom of Aragon which we left in the reign of 
^ James the Conqueror (1213-1276), consisted of the three 
rti- provinces of Aragon, Catalonia, and Valencia. Each pro- 
,n, vince retained its own laws and institutions, and Valencia 
. and Catalonia regarded with the keenest jealousy any 
attempt to govern them on the principles which prevailed 
in Aragon. The powers of the crown were far more 
limited than in the neighbouring kingdom of Castile. 
The great nobles, or ricos hombres^ formed a small and 
exclusive class, whose privileges made them almost the 
equals of the monarch. All conquests had to be divided 
between them, and the king was forbidden to confer a fief 
or honour upon any person outside their ranks. They 
possessed and exercised the right of private war, and were 
entitled at will to renounce their allegiance to their 
sovereign. The smallness of their numbers made them 
much more united than the nobles of Castile, and propor- 
tionately more formidable. The difference between the 
two kingdoms was recognized by Ferdinand the Catholic 
with his usual acuteness when he said that it was as 
difficult to divide the nobles of Aragon as it was to unite 
those of Castile.” But the privileges of the nobles, great 
as they were, were not the only check upon the royal 
power. Each province had its own cortes, which possessed 
from a very early date the right of granting taxes and 
approving legislation. In Valencia and Catalonia the 
cortes consisted, as in Castile, of the ordinary three 
estates ; but in Catalonia, where a maritime life had in- 
spired the inhabitants with a passionate love of freedom, 
the commons enjoyed a predominance which was hardly 
to be paralleled in any other country in the Middle Ages. 
The cortes of Aragon, which were more important, and 
whose history has been more carefully elucidated, consisted 
of four estates or arms (brazos). Besides the great prelates 
and the ricos hoinbresj both of whom had the right of 
appearing by proxy, there was a separate chamber of 
smaller landholders. This contained the infanzones, or 
lesser tenants-in-chief, and the caballeros or knights, who 
were tenants of the greater barons but whose militaiy 
rank gave them the right of personal attendance. The 
fourth chamber alone was representative, and consisted of 
the deputies of the towns. Their presence is first men- 
tioned in 1133, thirty years before anything is heard of 
popular representation in Castile. Their numbers w^'ero 
naturally small, as the kingdom was of very limited 
extent, but it seems to have been early established that a 
town which had once sent deputies was permanently 
entitled to the privilege, and this preserved them from 
having their rights tampered with by the crown as was 


done in Castile. Besides their legidative and tazative 
functions, the Aragonese cortes were also a supreme court 
of justice, and in this capacity were presided over by the 
Justiciary an official whose unique powers have attracted 
the attention of all writers on Spanish history. In its 
origin the office had nothing very remarkable about it, 
and it is only the peculiar circumstances of the kingdom 
which forced it into such prominence. The justiciar was 
not at first entrusted with any political functions, but 
the difficulty of adjusting the relations between the king 
and the barons led to his being called in as mediator. By 
the 14th century he had become almost the supreme 
arbiter in all constitutional questions. To him the people 
could ap|>eal against any infraction of their liberties, wl^e 
the king regarded him as his chief councillor and as the 
most efficient barrier against armed rebellion, which was 
the only alternative method of settling disputes between 
his subjects and himself. As the justiciar thus became 
the pivot of tlie constitution, it was of great importance to 
secure that he should exercise his functions with firmness 
and impartiality. As the ricos Iiombres were exempted 
from corporal punishment, he was always chosen from the 
lesser nobles or knights, and was made responsible to the 
cortes under penalty of death. The dignity of the office 
was enhanced by the character of its successive holders ; 
and the mediseval history of Aragon abounds with 
instances of their fearless opposition to the crown and of 
their resolute resistance to despotism on the one hand and 
to anarchy on the other. 

The glorious reign of James (1.) the Conqueror was 
disturbed towards its close by quarrels which arose from 
his scheme of partitioning his conquests among his 
children. The death, however, of his youngest and 
favourite son put an end to these projects, and the most 
important of the provinces passed into the hands of Pedro 
IIL (1276-1285). Under Pedro and his son and suc- 
cessor Alfonso 111. (1285-121)1), attention was almost 
wholly diverted from internal affairs to the conquest of 
Sicily. By his marriage with Constance, the daughter of 
Manfred, Pedro could put forward a claim to succeed to 
the Hohenstaufen in Naples and Sicily, but it is not 
probable that he would liave been able to make any use of 
the claim if the Sicilian Vespers (1283) had not thrown 
tliat island into his hands. The result was a long series 
of wars with the Angevin rulers of Naples, but the hold 
upon Sicily was steadily retained. These wars had a 
notable influence upon Aragonese history, as they compelled 
the kings to purchase the support of their subjects by 
concessions which could only with great difficulty have 
been extorted from them. Thus in 1283 Pedro III. 
granted the famous General Privilege,” the Magna Carta 
of Aragon. By this the crown formally laid down a number 
of rules to secure all classes against oppression. The 
General Privilege is quite as important a document as the 
English charter ; it is even more full and precise, and its 
numerous confirmations show that it was as highly prized. 

It had the additional advantage of being issued to a people 
already possessed of institutions sufficiently developed to 
employ and defend the national liberties. But if Pedro’s 
concessions were for the advantage of his country, his 
successor went to an extreme which was equally harmful. 

In 1287 Alfonso III. signed the famous “Privilege of Alfonso 
Union,” by which his subjects were formally authorized to 
take up arms against their sovereign if be attempted to 
infringe their liberties. The right of revolt, while it is 
and must be the ultimate safeguard against oppression, 
becomes at once liable to abuse when it is formulated and 
discussed. The act of 1287 gave an unlimited licence to 
disorder, which could always disguise itself under the 
pretence of defending liberty. Until it was repealed 
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l^te was always a danger that the institution Would from this moment the rebellion began to be split up by 
euccumb, not to the tyrannical usurpations of the crown, personal rivalries. The king and his advisers were not 
but to the selfish interests of the nobles. ^ slow to avail themselves of the opportunity thus ofiered. 

On the death of Alfonso III. the crown passed to his The opposition was strongest in Aiagon and Valencia, and 
brother James IL (1291-1327). The new king handed Pedro succeeded in gaining over tlie Catalonians, who were 
over Sicily to his younger brother Frederick, thus creating always prone to act in isolation from the otlier provinces, 
a separate dynasty in that island. In the hope of With the troops tluis acquired he met the army of the 
depressing the greater barons, James II. strengthened the Union at Epila (1348) and won a complete victory. He 
hands of the justiciar and sought to conciliate the clergy followed up his success by destroying all the charters 
and citizens to the crown. By these steps he succeeded in which gave any sanction to armed resistance to the crown, 
avoiding any open conflict during his reign, and at the and especially the Privilege of Union of 1287. His elder 
same time he sought to secure external unity by an edict half-brother Ferdinand, who had succeeded James as 
which declared the three provinces of Aragon, Catalonia, leader of the revolt and as heir apparent to the throne, 
and Valencia to be for ever indivisible (1319). But his fled to Castile, but the chief nobles wore severely punished, 

LBo successor, Alfonso IV. (1327-1336), did not hesitate to and the power of the crown was raised to a height which 
break this edict, in spirit if not in letter, by carving out it had never before attained. 

great fiefs for his second wife, Eleanor of Castile, and her Thus Aragon, following the tendencies of the age, 
children. By this measure he gave rise to the difficulties, became centralized under a powerful monarchy, and the 
> and indirectly to the triumphs, of his son, Pedro IV. forces of feudal disunion received a final check. But 
(1336-1387). Pedro’s reign is a great epoch in Aragonese Pedro IV. was far from establishing anything like a 
history, as to him is duo the arrest of the tendencies which despotism. While destroying the Privilege of Union, he 
threatened to divide and destroy the kingdom. He began took a solemn oath to respect the political and i>ersonal 
by recalling his father’s excessive grants to his stepmother liberties of his subjects, and enjoined the same oath upon 
and his half-brothers. The intervention of Alfonso XI. of his successors. At the same time he strengthened the 
Castile on behalf of his sister failed to make any impres- powers of the justiciar, whoso pre-eminence dates from 
sion upon the king, and it was only the pressing danger this reign. The position of the king was immensely 
from the Moors, which was removed in 1340 by the strengthened by the birth of a 80 i», which destroyed the 
Castilian victory on the Salado, that induced him at last claims of his half-brothers. Tho later part of his reign 
to consent to a compromise. The same desire to unite was occupied with a war against Henry TL of Castile, 
all the possessions of the Aragonese crown is apparent which has been referred to above, and with resistance to 
in his treatment of the king of Majorca, James II., the James III. of Majorca, who made an unsuccessful effort to 
descendant of James T.’s younger son, who had received recover the territories of liis father. Pedro concluded a 
from his father the Balearic Islands with Koussillon and second marriage with Bibilla, daughter of a Catalonian 
Cerdagne as a vassal kingdom. As James II. showed knight, and her influence involved him in a quarrel with 
inclination to evade his legal duties towards his suzerain, his eldest son, whom he attempted to deprive of the ofiice 
Pedro seized tho first opportunity to pick a quarrel with of lieutenant-general, which custom assigned to the heir 
him. In 1344 all the territories of tho king of Majorca to the throne. But he found that the authority of the 
were declared to be united to Aragon; and, though James justiciar was now strong enough to restrain tho crown os 
IL made an obstinate resistance, he met with little sup- well as tho nobles. Dominic de Cerda, who now hold the 
port from his former subjects, and the hopeless struggle office, pronounced <-hat tho infant was legally entitled to 
was ended by his death in 1348. the dignity from which he had been ousted, and compelled 

These high-handed measures not unnaturally excited the the king to restore him. The brief reign of John I, John I. 
misgivings of tho nobles of Aragon, whose privileges were (1387-1395) was mainly occupied with wars in Sicily and 
not likely to be very scrupulously respected by a prince Sardinia. The expense which these involved, which was 
with such an obvious sense of his own rights and duties, increased by the luxury of a magnificent court, excited the 
In 1347 chance gave them an eminent and capable leader, most lively discontent on the part of the cortes. The 
There was no law against female succession in Aragon, and remonstrances of his subjects were resented by the king, 
there was tho precedent of Queen Petronilla in its favour, but they were backed up by the authority of the justiciar, 

On the other hand, there was a strong prejudice against it, and John I. gave way so far as to banish the unpopular 
and as a rule preference had been given to males, although favourites from tho court. On tho king's deatli his 
further removed from the direct line. Pedro IV. had an daughters were ]>assed over, and the crown was transferred 
only daughter, Constance, and he was eager to secure the to his brother Martin, who was occupied in restoring the Martin, 
succession to her in preference to his brotlier James, who Aragonese suiirernacy in Sicily. Under Martin a j^rivate 
was popularly regarded as the heir to the throne. This war between tho great families of Urrea and Luna was put 
unconcealed intention excited the indignation of Jamc.s, down, and tho de[>endence of the great nobles was more 
who was already discontented at the harsh treatment of firmly secured. But the death in 1 109 of the king’s only 
tho king of Majorca. He had no difficulty in inducing son, Martin tho younger, brought the kingdom face to 
most of the chief nobles, including his half-brothers, to face with the difficulty of a disputed succession. There 
form a “Union,” which wsns also joined by several of the were two male claimants, — the count of Urgml, a gi cat- 
towns in their discontent at the projected settlement of grandson of Alfonso IV., and the duke ot (hxinlja, a 
the succession (1347). Pedro was taken by surprise and grandson of James IL The former was the undoubted 
could only gain time by concessions. He promised to heir if the succession was absolutely limited to males, 
convoke annual meetings of the cortes, to choose his while the latter was advanced in years and could only 
councillors with the approval of the estates, to revoke his bring forward the old contention of nearness to the royal 
will in favour of his daughter, and to recognize his brother stock. But, although jjrecedent was in favour of tho 
as his heir. Soon after this agreement, which left the exclusion of females, there was no definite rule to prevent 
Union master of the situation, James died; and men were the succession of their male descendants. Of such 
not slow in attributing his death to the machinations of claimants there were two, — Louis of Calabria, the son of 
the king. This event was of the greatest advantage to John L’s daughter Violante, and Ferdinand, infant of 
Pedro, as it deprived his opponents of their leader, and Castile, tho son of Martin’s sister Eleanor. Moreover, 
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Martin the younger had loft an illegitimate son, Frederick, 
count of Luna, and if the question had arisen a centuiy 
earlier, before the clergy had obtained so much power, it 
is probable that his claims would have been preferred. 
The question was still unsettled on the death of the elder 
Martin in 1410, with whom ended the male line of the 
counts of Barcelona. A x>rolonged civil war seemed 
inevitable, and for two years the kingdom endured the 
evils of an interregnum. If the dispute was to be settled 
by force of arms, the count of TTrgel seemed likely to 
carry all before him, as ho had the ])retty unanimous 
support both of the Catalans and of the powerful family 
of Luna. But his followers, confident in their superiority, 
allowed themselves to indulge in acts of violence which 
alienated tlie more orderly part of the i>opulation. The 
justiciar, Juan de Cerda, who had acted with such 
impartial firmness in the reign of John I., succeeded in 
forming a patriotic party which determined to settle the 
dispute by a legal decision. Jealousy of the De Lunas 
gave to this party the .su[»[jort of the rival house of Urrea. 
They succeeded in jn*ocuring the appointment of a joint 
commission of nine members, — three from the cortes of each 
province. After a careful examination of all the claims, 
the commissioners decided, on what jirinciple it is difficult 
dinand to determine, in favour of the infant Ferdinand, who tvas 
then acting as regent of Castile for his nephew John 11. 
(1412). As far as ability and merit went, the choice was 
probably the best that could have been made. By mingled 
firmness and concession Ferdinand succeeded in restoring 
order and unity to the kingdom and its dependencies. A 
revolt headed by the disappointed count of Urgel in the 
next year was suppressed, and its leader was ]mnished 
with the confiscation of his territories and perpetual 
imprisonment. 

Thus the house of Trastamara succeeded in obtaining 
the crown of Aragon as "well as that of Castile. Ferdinand 
L, the first king of the new dynasty, did not live long to 
wield the sceptre which he had so fortunately acquired. 
Ifonao On his death in 141G the crown passed to his son Alfonso 
• V. (1416-1458). The new prince jilaye-d little part in 
Ai’agonese history, as his attention was almost wholly 
absorbed in the affairs of Italy. To his inherited posses- 
sions of Sicily and Sardinia he added the kingdom of 
Naples after a seven years* contest with the Angevin 
claimant, Beri^ le Bon of Provence (1435-1442). From 
this time ho never quitted his now kingdom, w'bere liis 
politic rule and his patronage of literature acquired for 
liim tie name of “The Magnanimous.*’ During his 
absence the govcrninont of Aragon was entrusted to his 
brother ,lohn, as lieutenant general. The arbitrary char- 
acter of this prince, which is so clearly visible in his 
subsequent history, seems to have been foreseen by his 
subjects. In order to secure the justiciar from undue 
influence on the part of the crown, a law was made in 
1442 that the office should bo held for life, and that its 
occuj)ant could only be dismissed by the king with the j 
express apjiroval of the cortes. In 14G1 this provision 
was followed up by another law which directed that all - 
complaints against the justiciar should be heard before a 
commission regularly chosen from the four estates. 

Bla- The history of John, both as regent for his brother and 
)ns of later as king in his own right, centres round the family 
quarrels which finally led to a formidable rebellion against 
avarre. Blanche, widow of Martin of 

Sicily and heiress of Navarre. This little kingdom, which 
comprised territory on both sides of the Pyrenees, had 
been more closely connected with France than with Spain 
Bince its separation from Aragon on the death of Alfonso 
I. (1134). In the 13tU century it was united to the 
French crown by the marriage of Jeanne of Navarre with 


I the French king, Philip lY., but it again becama 
independent on the death of Louis X. in 1315. His 
daughter Jeanne was the undoubted heiress of Navarre,, 
and, though she was kept out of her rights by her uncles, 

Philip V. and Charles IV., she was allowed to succeed 
after their death. In 1329 she was crowned at Pamplona 
with her husband, Philip of Evreux. Her son, Charlea 
the Bad (1349-1387), obtained an unenviable notoriety 
for the part wlii(‘h he played in French history during 
the troublous period of the English wars. His son, Charlea 
III. (1387-1425), was a peace-loving prince, who devoted 
more attention to art and literature than to politics. The 
marriage of his daughter Blanche with John of Aragon 
brought the mountain-kingdom once more into close 
connexion with the western peninsula. By her marriage 
contract, Navarre was to pass on her death to her children 
and not to her husband, but a later agreement enjoined 
her son, before assuming the sovereignty, to obtain “ the 
goodwill and approbation of his father.” When Blanche 
died in 1442, John seems to have considered that this 
later stipulation justified him in retaining the title of king 
of Navarre, though he entrusted the administration of the 
kingdom to his son, (Charles of Yiana. For some time no 
difficulty w^as made about this arrangement. But in 1447 
John married a second wife, Joanna Henriquez, a de- 
scendant of the royal family of Castile, and a few years 
later he sent Joanna to share the government of Navarre 
with his son. This appointment, coupled with the 
arrogant conduct of his stepmother, was regarded as an 
insult by Charles of Yiana, who was not slow to remember 
that by right lie was entitled to the crown. The old 
[lartics of Navarre, the Beaumonts and Agiamonts, seized 
the opportunity to renew their feuds, — the former espous- 
ing the cause of the prince, the latter that of the queen. 

Before long the dispute developed into civil war, and John 
marched into Navarre to assist his wife, who was besieged 
in Estella by her stepson. At Ay bar the hostile forces 
met in open conflict, but the superior discii)line of the 
royal troops gave them a complete victor}^ and Charles 
fell a prisoner into his father’s hands (1452). The prince 
w^as released after a short imprisonment, but the recon- 
ciliation was only a hollow one. The birth of a son to 
Joanna Henriquez (1452), afterwards famous as Ferdinand 
the Catholic, was a serioms blow^ to the interests of the 
elder son. The queen scarcely concealed her desire to 
secure the succession to her own child, and her influence 
over her husband was unbounded. Charles found that 
his defeat had given the supremacy in Navarre to the 
hostile party, and after a vain attempt to recover his 
power ho went to Naples to appeal to his uncle Alfonso 
V. But his hopes in this quarter wxre destroyed by 
Alfonso’s death in 1458. Of his possessions, Aragon, John 1 
Sicily, and Sardinia passed to his brother John II., while 
Naples, as a private acquisition of his own, was bequeathed 
to his natural son Ferdinand. The Neapolitan barons, 
dreading the gloomy and tyrannical character of tbeir new 
ruler, offered to sujiport Charles of Yiana as a candidate 
for the throne, but he refused to oppose his cousin, and 
retired to Sicily, where he spent the next two years in 
seclusion. In 1460 ho was induced to return by the 
solicitations of his father, who seems to have been dis- 
quieted by the popularity which the prince had obtained 
among the Sicilians. The intrigues of Joanna w^ere not 
long in exciting the old mistrust between father and son, 
and her hostility towards Charles was increased by his 
attempts to obtain the hand of Isabella of Castile, whom 
she had already fixed upon as a suitable bride for her own 
son Ferdinand. In 1461 Charles was induced to meet 
his father at Lerida, and was at once imprisoned. When 
asked about the cause of this arbitrary proceeding, John 
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only replied with obecure hints at a conspiracy. But his 
auljects were not prepared to acquiesce in this unnatural 
treatment of a prince whom they had learned to love and 
whom they regarded as their future ruler. The Catalans, 
always easily moved, rose in arms and marched upon 
Lerida, and it was only by a hasty retreat that John was 
able to escape with his court to Saragossa. But the 
revolt speedily spread from Catalonia to the other pro- 
vinces, and even to Sicily and Sardinia, while it found 
supporters in the king of (.'astile and in the faction of the 
Beaumonts in Navarre. Surrounded by enemies, John 
II. found it necessary to yield. He not only released his 
son, professing that he did so at his wife’s retiuest, but 
appointed him lieutenant-general of Catalonia and pro- 
mised not to enter that province without the permission 
of the cortes. But no sooner had Charles of Viana 
regained his liberty than he died, on September 23, 1461 ; 
and the circumstances led ready credence to be given to the 
suspicion that he had been poisoned during his captivity. 

The crown of Navarre now devolved by right upon 
Charles’s elder sister Blanche, who had been married to 
and afterwards repudiated by Henry IV. of Castile. But 
she had incurred her father’s enmity by the support which 
she had given to her brother; and John 11. was not 
unwilling to curry favour with Franco by securing Navarre 
to his second daughter Eleanor of Foix, whose son Gaston 
had married a sister of Louis XI. The unfortunate 
Blanche was committed to the guardianship of her 
younger sister, and after two years of imprisonment in the 
castle of Orthez she died of poison. But Eleanor reaped 
little advantage from the crime which all historians impute 
to her. Her father retained the crown of Navarro till his 
death, and she only survived him a few weeks. She was 
succeeded by her grandson Francis Pheebus, but he only 
lived for four years, and his sister and heiress Catherine 
brought the crown of Navarre by her marriage to the 
Frencli house of D’Albrot, from whi<‘h it was wrested by 
Ferdinand the Catholic in 1512. This third union with 
Aragon proved permanent, although tlie district north of 
the Pyrenees was subse(juently annexed to Franco. 

Meanwhile the troubles of John II. were by no means 
removed by his son’s death. In Aragon the young Fer- 
dinand was acknowledged as heir, and was then sent with 
his mother to Catalonia to receive the oath of allegiance 
from that province. But the Catalans rose again in rebel- 
lion, and besieged Joanna and her son in the fortress of 
flerona. As .lohn TI. was unable to advance through the 
revolted province to his wife’s relief, he purchased the 
assistance of Louis XI. by a promise of 300,000 gold 
crowns, as security for which he pledged the counties of 
Koussillon and Cerdagno (1462). The Catalans replied to 
this alliance by throwing otf their allegiance to John and 
proclaiming a republic. As, however, Gerona was relieved 
by the French, and the royal trooi)8 succeeded in reducing 
several of the chief towns, they determined to appeal for 
foreign aid. The crown was offered first to Henry IV. of 
Castile and then to the constable of Portugal, who was 
descended from the old counts of Barcelona. On the 
death of the latter in 1466 the rebels turned to the tradi- 
tional rivals of the house of Aragon, and offered the crown 
to Ken^ le Bon, the head of the Angevin house. Bunc, 
whoso life had been spent in putting forward claims which 
he had never been able to enforce, accepted the offer and 
sent his chivalrous son John of Calabria to assist the 
Catalans (1467). John II.’s fortunes were now at their 
nadir. He had lost his eyesight, and the death of his 
wife in 1468 deprived him of the companion and adviser 
who had for years directed and inspired his policy. John 
of Calabria, whose enterprise was secretly encouraged by 
the treacherous king of France, was steadily regaining 
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much of the ground which had been lost by the Catalans 
before his arrival. But the old king, whose sight was 
restored by a surgical operation, fought on with a dogged 
obstinacy worthy of a better cause. The death of the 
duke of Calabria in 1469 deprived his opponents of their 
leader, and from this moment their ultimate defeat was 
inevitable. The fall of Barcelona (1472) completed the 
reduction of Catalonia. But John did not venture to 
abuse the victory which he had so hardly won. He 
granted a general amnesty, and took a solemn oath to 
respect the constitution and liberties of’ the conquered 
province. The only notable event of the remaining years 
of John 11. ’s reign was an att<;j^npt to recover Bmissillon 
and Cerdagne. But Louis XI. kept a tirm hold by arms 
upon the provinces which his di[>loma(‘y had won, and they 
were only restored to Aragon in 1493 when Charles VIll. 
ceded them to B'erdinand the Cathf)lic. In 1479 the defith 
of John IL, at the ripe age of eighty-two, transferred the (jathoUc. 
crown to his son Ferdinand, who ten years l)efore had con- ^ 
eluded his marriage with Isabella of Castile. 

Lilemlurc. — Lafuente, Ilistoria General dc Ebpaha ; Ortiz, 
Cmnpefiulio General de la Ilistoria de EspaM^ Manana, JJiHioria 
General de Espanax Leriibkc, Sell, if<T, and Selui rinaclicr, Oeschiehte 
ron Spaninn (down to 1295); Dozy, Ifisfoire des Musnlinans 
<€Espagne (to 1110); Besonneaux, Abrefjd Chravolvgtque de 
Vlltstoirc d^Espagne, For the constitutional history the cliiof 
hooks of referenoo arc — for Castile, Marina, Ttnrni dc las Cortes^ and 
Scnqiire, Histoire dcs CorlCs d'Espagnr, and for Aragon, Blancas, 
Comnientarii Jtcrnm Aragonensium ; hut a fair siiininary of their 
eoncliisious may he found in ohapter iv. of llallam’s Middle Ages 
and m the introdiictioii to Bresfott’s Ferdinand and Isabella. The 
history of the Castilian cortes has been leeently clueidated hy 
Don Manuel Colmeiro in his Cortes de, I os Antigiios He i nos de Leon 
y de Castilla (Madrid, 1883). Tho chief media' viil chronielcrs may 
he found, though not well edited, in Florez, Esenina liagrada^ anti 
Schott, Ilispania Illustrala. (U. L.) 

Section IV. — Mopeun Histoky. 

The history of Spain as a united state dates from tho Ferdinand 
union of (Vstile and Aragon by tho marriage of Isabella 
and Ferdinand. The marriage took place in 1469, before 
the accession of cither sovereign. In 1474 the crown of 
Castile was claimed by Isabella on the death of her 
brother Henry I\., whose daughter Joanna was uni- 
versally believed to be illegitimate. It was contended by 
the partisans of Ferdinand that female succession was 
prohibited in (Castile, and that he was imtitled to the 
crowm as tho nearest male heir after his father. Ulti- 
mately the question was settled in Isabella’s favour, and 
she obtained the most important rights of sovereignty, 
though the government was carried on in their joint 
names. It is possible tliat F erdinaiid would have refused 
to accept this arrangement, if concerted action had not 
been necessary to oppose tho party wliich espoused the 
cause of Joanna. A number of the (’astilian nobles, 
headed by the marquis of Villena, dreaded the danger to 
tho privileges of their order that might arise from the 
establishment of a strong government. They found an 
ally in Alfonso V. of Portugal, who was Jounna’s uncle 
by the mother’s side, and who cherislicd tho design ot 
obtaining tlio Castilian throne by a marriage with his 
niece. In 1476 the confederates wxto routed in the 
battle of Toro, and Alfonso departed to Franco with tho 
chimerical plan of seeking assistance from Louis XI. The 
treaty of St Jean de Luz between ]‘Vance and Castile in 
1478 ruined these hopes, and in the next year Alfonso 
was compelitd, by tho treaty of Lisbon, to abandon the 
cause of his niece. This terminated the war of succcjssion 
in Castile ; and Joanna, known from her reputed father 
as La Beltraneja, retired into a convent. A few months 
before the treaty of Lisbon the death of John 11. (January 
20, 1479) gave to Ferdinand the succession to Aragon, 

Sicily, and Sardinia. Navarre, which had been brought 
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tx> John 11. by his first wife, passed to his datighto by 
that marriage, Eleanor, countess of Foix. Two provinces 
of the Aragonese crown, lloussillon and Cerdagne, had 
been pledged by John to Louis XI. of France, and were 
still retained by that monarch. The union of Castile and 
Aragon effected in 14-79 was merely a personal union. 
Each province retained its own institutions and its own 
laws, and each would have resented the idea of absorption 
in the other. 

kdminis- The first care of the two sovereigns was to reform the 

native system of government, especially in Castile, where the 

Bfomift. j.e( 50 n(; cjy-jj jjad given rise to serious disorders. One 
of their chief objects wj^ to depress the nobles, whose 
privileges, acquired during the long struggle against the 
Moors, were inconsistent with a strong centralized govern* 
ment. In accordance with true policy and with the 
spirit of the age Ferdinand and Isabella sought to 
counterbalance the nobles by relying upon the burglier 
class. The Santa IJemuindadj or Holy Brotherhood, 
which was organized in 147G, was a popular confederation 
of the whole kingdom for police and judicial purposes. 
Its affairs were managed by local courts, -- from which 
• appeals could be made to a supremo tribunal, — and by a 
1 general junta composed of deputies from all cities, which 
was convened once a year. A body of 2000 cavalry was 
at the disposal of the association, and a special code of 
laws for its guidance was compiled in 1485. The institu- 
tion was comf)letcly successful in maintaining order and in 
diminishing the independence of the local jurisdiction of 
the great nobles. About the same time the lavish grants 
from the royal domain, which had enriched the nobles at 
the expense of the crown, were revoked, the central judicial 
courts wore made more efficient by the introduction of 
trained lawyers, and steps were taken to codify the 
numerous laws that had been made since the Siefe Partldas 
of Alfonso X. The grandmasterships of the great orders 
of St lago, Calatrava, and Alcantara, which conferred 
powers too great to bo entrusted to a subject, were on 
auccessivo vacancies .secured to the crown. Trade was 
encouraged by protective measures, by the breaking down 
of the barriers between Castile and Aragon, by a strict 
reform of the currency, and by the commutation for a 
fixed impost of the detested alravala, a tax of one-tenth 
upon all sales and transfers of property. 

The increased prosperity of the country is well illus- 
trated by the steady rise of the revenue, “lu 1474, the 
year of Isabella’s accession, the ordinary rents of the 
Castilian crown amounted to 885,000 reals; in 1477 to 
2,390,078; in 1482, after the resumption of the royal 
grants, to 12,711,591; and finally, in 1504, when the 
acquisition of Granada and the domestic tranquillity of 
the kingdom had encouraged the free exi)ansion of all 
its resources, to 26,283,.S34, or thirty times the amount 
received at her accession. All this was derived from the 
customary established taxes, without the imposition of a 
single new one” (Prescott, ii. 575). No attack was made 
upon the liberties of the subjects ; the cortes of Castile 
were frequently convened; the same towns were called 
upon to send deputies ; and the only innovation was the 
frequent neglect to summon the nobles. The numerous 
pragmatkas^ or royal ordinances, were mostly limited to 
administrative matters or to tbe interpretation of tlic law. 
The credit for the domestic administration rests mainly 
with Isabella. Ferdinand busied himself more with military 
and diplomatic affairs, and comparatively few innovations 
were made in Aragon. The Herinamiad was introduced, 
and in some other points the example of Castile was 
followed. But the advanced constitutional liberties of 
Aiagou were uncongenial to Ferdinand. He summoned 
the cortes as rarelv as possible ; and when that assembly 
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met he spared no pains to influence its ccmipofidtion and Its 
decisions. The centralizing tendencies of the reign were 
carried still further in both provinces in the later period 
when Ximenes, who became archbishop of Toledo in 1495, 
exercised the chief influence. Five councils were entrusted 
with the administration of affairs : — the “ royal council,” 
the chief court of justice ; the ** council of the supreme ” 
for ecclesiastical business; the “council of the orders” for 
the great military fraternities ; the “council of Aragon” 
for the management of that kingdom and of Naples ; and 
the “ council of the Indies ” for the great discoveries of 
Columbus and his companions. 

The political unity of Spain was to be based upon its Beligioi 
religious unity. Both Ferdinand and Isabella were’u^^y* 
imbued with that stern spirit of orthodoxy with which the 
Spaniards were inspired by their long crusade against the 
infidel. No institution of their reign was so important as 
the Inquisition, which was authorized by a bull of Sixtus 
IV. in 1478, and constituted for the two kingdoms in 
1483 under the presidency of Torquemada. Its extension 
to Aragon was bitterly protested against by the liberty- 
loving people, but was forced upon them by the iron will 
of Ferdinand. The activity of the Holy Office was at 
first directed against the Jews, whose obstinate adherence 
to their faith in spite of persecution was punished by 
an edict for their expulsion in 1492. Their departure 
deprived Spain of many industrious inhabitants ; but its 
importance has been much exaggerated by authors who 
have failed to notice that it was followed, not by the 
decline of Spain, but by the period of its greatest pro- 
sperity. In spite of their orthodoxy, however, Ferdinand 
and Isabella were by no means slavish adherents of the 
papacy. The claim of the popes to appoint to important 
benefices was strenuously resisted, and the chief control of 
ecclesiastical affairs was successfully vindicated for the 
crown. 

The steady extension of the royal power in Spain was 
due in no small degree, as Machiavclli has pointed out, to 
the constant succession of enterprises in winch the 
attention of the nobles was absorbed. These enterprises 
may be suminarized under three heads : — ( 1 ) the union of 
the Peninsula ; (2) the extension of colonial empire ; and 
(3) the acquisition of foreign territories. 

(1) Under the first head the most important acliievement Union r 
was the final extinction of the Moorish power in Spain. P®*' 
The war which began in 1481 was carried on in a desultory 
manner for ten years, and was comi)letecl in 1492 by the 
conquest of Granada. The Moors, who had fought with 
the courage of despair, received very lenient terms from 
their conquerors. They were secured in the free exercise 
of their religion, and were allowed to retain their own 
laws, customs, and language. In some points, such as the 
trade with Africa, they obtained privileges which were not 
even shared by the Castilians. But the spirit of proselyt- 
ism was too strong in Spain to allow this treaty to be 
observed. The measures taken by Ximenes to bring about 
the conversion of the Moors provoked a revolt in 1500, 
which was put down with great severity. They were com- 
pelled to choose between conversion or banishment, and, 
although most of them accepted the former alternative, 
the Moriscoes, as they were now called, found themselves 
henceforward in the hopeless position of a proscribed and 
hated minority. In 1493 Ferdinand extorted from the 
fears and hopes of Charles "\n!II, of France the restoration 
of Roussillon and Cerdagne by the treaty of Barcelona. 

In 1512, after Isabella’s death, he annexed Navarre. The 
whole Peninsula was now united, with the exception of 
Portugal, and steps had been taken for the acquisition of 
that kingdom by marriage. Isabella, Ferdinand’s eldest 
daughter, was married to Alfonso, the son and heir of 
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Jqfaii It. of iN^ngaL Afto the dea^ of that piinee his 
‘widow married Emanuel, who sucMseeded to the Portuguese 
erown in 1495. Isabella herself died in giving birth to 
a son, but the connexion was still maintained by the 
marriage of Emanuel to her younger sister Mary. The 
fruits of this persistent policy were not reaped, however, 
till the reign of Philip II. 

Colonial (2) Maritime discovery was the task of the age, a task 
impire. forced upon it by the Turkish occupation of the Levant, 
which had closed the old commercial routes to the East. 
The foremost pioneers in the work were the Portuguese 
and Spaniards, /whose efforts brought them into rivalry 
with each other. The treaty of Lisbon in 1479 secured 
the western coast of Africa to Portugal, but enabled 
Spain to complete the annexation of the Canaries. The 
Spaniards now turned further westwards, and a wholly 
new problem was created by Columbus’s discovery of the 
West Indies in 1492. His voyage had been undertaken 
under the patronage of Isabella, and the new territories 
were regarded as pertaining to Castile. To solve any 
difficulties that might arise, a bull was obtained from 
Alexander VL in 1493, which granted to Spain all dis- 
coveries west of an imaginary line drawn 100 leagues to 
the west of the Azores and the Cape Verd Islands. As 
this arrangement excited Portuguese discontent, it was 
modified by a treaty at Tordesillas in 1494, which removed 
the boundary line to 370 leagues west of the Capo Verd 
Islands. This modification had important results for the 
Portuguese, as giving them their subsequent claim to Brazil. 
In the meanwhile Spain redoubled its exertions. In 1498 
Columbus landed on the continent of South America, and 
in a few years the whole western coast was explored by 
subsequent adventurers. In 1512 Ponce do Leon dis- 
covered Florida, and in the next year Balboa crossed the 
Isthmus of Darien and gazed for the first time upon the 
Pacific. No exertions were spared by the Government to 
encourage settlement in its new territories ; but the regu- 
lations of colonial trade, and especially the provision that 
it should pass through the single port of Seville, were con- 
ceived in a narrow and selfish spirit which prevented the 
full development of their resources. 

Lcquiai- (3) The foreign affairs of the reign, which were almost 
ion of wholly connected with Italy, were conducted by Ferdinand 
on behalf of Aragon, just as the extension of the colonies 
was directed for the benefit of Castile. Charles VIU.’s 
invasion of Naples, which was ruled by an illegitimate 
branch of the house of Aragon, was undertaken in the full 
< belief that the support or at least the neutrality of Spain 
was secured by the treaty of Barcelona. But Ferdinand, 
jealous of the rapid success of the French, seized the 
first pretext to disregard the treaty, and became a member 
of the league which was formed at Venice in 1495 
against Charles. His troops, under the famous Gonsalvo 
do Cordova, took a prominent part in restoring Ferdinand 
II. to the Neapolitan throne. With the accession of 
Louis XII. came a great change in Ferdinand’s policy, and 
he determined to advance the claim to Naples which he 
himself possessed as the legitimate head of the Aragonese 
house. By the treaty of Granada in 1500 Naples was to 
be divided between France and Spain, and the reigning 
king Frederick could make no resistance to such over- 
whelming forces. But a quarrel naturally arose about the 
terms of the partition, and by 1504 Gonsalvo de Cordova 
succeeded in expelling the French from Naples, which was 
henceforth annexed to the crown of Aragon. 

)8eth of In 1504 the unity of Spain was interrupted for a 
asbella, time by the death of Isabella. The successive deaths 
of the infant John (1497), of Isabella of Portugal (1498), 
and of her infant son Miguel (1500) had left the succes- 
aion in Castile to the second daughter, Joanna ; she was 


827 

married to the archduke Philip, con of MaTimiKan I., and 
ruler, through his mother Mary of BurjQ<undy, of the 
Netherlands and Franche-Comt6 Unfortunately Joanna, 
who was the mother of two sons, Charles and Ferdinand, 
had already given signs of that insanity which was to 
cloud the whole of her subsequent career. Philip, who 
had visited Spain in 1502, had then excited the distrust 
of his wife’s parents, and Isabella by her will left the 
regency in Castile to her husband until the majority of 
their grandson Charles. But Ferdinand, in spite of his 
brilliant successes, was not popular among the Castilian 
nobles, who seized the Oi)portunity to support the more 
natural claims of Philip to govern on behalf of his wife. 
Ferdinand showed his disgust by actions which threatened 
to undo all the previous objects of his policy. Ho con- 
cluded a treaty with Louis XII. in 1505, by which ho 
undertook to marry the French king’s niece, Germaine de 
Foix. To her Louis resigned his claims upi>n Naples, 
but in case of her death without issue his share in the 
kingdom by the treaty of Granada was to revert to France. 

Thus Ferdinand was willing to gratify his spite and to 
perpetuate the division between Aragon and Castile, 
under the penalty of forfeiting his recent conquests in 
Italy. His second marriage was concluded in March 
1506, and two months later he resigned the regency in 
Castile to Philip, and soon afterwards sailed to Naples. 

But the division of the Peninsula was not destined to 
last long. On Se 2 )tembcr 25 Philip died at the age of 
twenty-eight, and the devotion of Ximenes secured the 
restoration of the regency to Ferdinand. Joanna, who 
had been devotedly attached to her husband, lost all 
semblance of reason after his death, and made no attempt 
to exercise any influence over the conduct of affairs. The 
remaining part of h>.rdinand’s reign is uneventful in the 
history of Spain. The government was carried on on the 
same system, but with more avowed absolutism, as during 
the lifetime of Isabella. Ximenes, whose energies found 
insufficient occupation in the compilation of his Polyglott 
Bible and in the foundation of the university of Alcala de 
Henares, fitted out and headed an expedition to Oran in* 

1509, which resulted in extensive but short-lived con- 
quests in northern Africa. Ferdinand threw himself with 
more energy than over into the current of European poli- 
tics. By joining the league of Cambray he wrested from 
Venice five important towms in Apulia which had been 
pawmed to the republic by Ferdinand II. As a member 
of the Holy League against France he succeeded in con- 
quering Navarro in 1512. Navarre had passed to the 
French family of Albret by the marriage of Catharine de 
Foix with Jean d’Albret, and it was the close connexion 
with Franco which gave Ferdinand a pretext for its 
invasion. In 1515 his new conquest was formally in- 
cor})orated with the kingdom of Castile. This was Ferdi- DoMh oi 
nands last success; and he died on January 23, 1516. i'Vdi- 
ITis will recognized Joanna as his heiress in Aragon, and 
his grandson Charles as the regent in both kingdoms. 

Until his arrival, the administration of Castile was 
entrusted to Cardinal Ximenes and that of Aragon to iiis 
own natural son, the archbishop of Saragossa. 

With the death of Ferdinand begins the period of 
uninterrupted Hapsburg rule in Spain, which lasted for 
nearly two centuries, in the course of this period the 
monarchy obtained absolute authority, and Spain, after 
rising for a time to be the foremost state in Europe, sank 
to the i)osition of a second-rate power, from whicli it has 
never since emerged. At first the condition of affairs was 
by no means promising for the crown. The unity of 
Spain, which had advanced with such rapid strides after 
the marriage of Ferdinand and Isabella, had been seriously 
shaken by the selfish policy jmrsued by the king since his 
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wife’s death. Aragon and Castile were distinct kingdoms, 
and the former was again divided into the three provinces 
of Aragon, Catalonia, and Valencia, each of which had its 
own cortes, its own privileges, and the most warmly- 
cherished traditions of independence. Classes were every- 
where divided against each other, and within each class 
jealousies and quarrels were frequent. The foreign 
possessions of the two crowns were a source of weakness 
rather than of strength. France stood ready at the 
earliest opportunity to contest the possession of Navarre 
with Castile, and that of Naples with Aragon. 

:!harles The dilliculties of domestic government were increased 
. by the fa(!t that the prospective ruler was a youthful 
emi^or foreigner, who had never visitid Spain, and who was 
y wies ^.Qjjjpjetely ignorant of the customs and even of the 
language of the country. Charles had been born and 
educated in the Netherlands, of which he had been 
nominal ruler ever since the death of his father in 1506. 
All his friends and advisers were Flemings, who cared 
nothing for Spanish interests and had already acquired an 
evil reputation for selfish greed. The first symptom of 
discontent in Spain was excited by Charles’s demand to be 
recognized as king, in utter disregard of his unfortunate 
mother. In Aragon tlic demand was unhesitatingly 
refused, but in CJastile tlie vigorous measures of Ximenos 
secured Charles’s proclamation. The regent, however, had 
groat difticulLios to face. The nobles, delighted to be rid 
of the strong goverument of Ferdinand, wished to utilize 
the opportunity to regain the privileges and independence 
they had lost. In this crisis the loyal devotion of Ximencs 
saved the monarchy. Throwing himself upon the support 
of the citizen class, he organized a militia which overawed 
the nobles and maintained order. A French invasion of 
Navarre w’as repulsed, and to avoid any danger from the 
discontent of the inhabitants all the fortresses of the 2 )ro- 
vince, with the single exception of 1‘amplona, were dis- 
mantled. These distinguished sow ices were rewarded with 
more than royal ingratitude by Charles, who came to Spain 
in 1517, and wiio allowed the aged cardinal to die on 
November 8 ■without even granting him an interview. 

The young king soon felt the loss of so able and experi- 
enced an adviser. His Flemish ministers, v/ith Chievres 
at their head, regarded Spain as a ricli booty to be 
plundered at will. The Castilians, the proudest nation in 
Europe, found all the places of honour and profit seized 
by greedy foreigners. The cortes had shown their loyalty 
by acknowledging Charles as joint-king with his mother 
and by granting him an unprecedented service of 600,000 
ducats. But they had accompanied their grants with 
eighty-eight significant demands, w^hich the young king 
accepted but made no j)retence of fulfilling. In Aragon 
and Catalonia more diUlculty was experienced. Nearly 
two years were wasted in obtaining the recognition of the 
royal title, and no supplies were forthcoming. Valencia 
was not visited at all, and the attempt to induce the 
people to do homage tu a viceroy was a failure. A civil 
war broke out in the province between the privileged 
nobles and a (/('rmandada, or brotherhood, of the burgher 
class. The Government exasperated parties by supporting 
each in turn, but ultimately threw in its lot with the 
nobles. 

Meanwhile the death of Maximilian had given Charles 
the succession to the considerable Hapsburg territories in 
Germany, and in 1519 the German electors had chosen 
him to be king of the Eomans. He w^as now the first 
prince in Europe ; and it was necessary for him to leave 
Spain to look aEer his interests in Germany and to 
cement there alliances which ho needed against the inevit- 
able hostility of France. But his elevation by no means 
increased his popularity in Castile. The Castilians had 


already plenty of grounds for complaint in the rapacity 
of the Flemings and in Charles’s failure to perform hm 
promises to the cortes. But these were as nothing com^ 
pared with the prospect that Castile might no longer be 
the primary state of their king, and that their revenues 
might bo employed in the attainment of objects in which 
they had not the slightest interest. While opinions were 
thus excited, Charles, who had been reduced to great 
straits by his military preparations and his promises to 
the German electors, summoned the cortes to meet at 
Santiago (Compostella) in Galicia, and thence transferred 
them to Coruna in order to embark as soon as he had 
obtained the supplies he needed. The ])lace of meeting 
was carefully chosen so as to isolate the assembly and to 
expose it to royal influence or intimidation. The lead of 
the opposition w^as taken by Toledo, which refused to 
send its two deputies, as being too favourable to the 
crown, but sent other representatives to remonstrate with 
Charles and to encourage the other cities. They were 
driven from Coruna, and the deputies of Salamanca were 
excluded from the cortes. By these and similar means 
the desired grant was extorted. Charles hastened to quit 
Spain with tbo first favourable "wind, leaving Adrian of 
Utrecht as regent in Castile, and two native nobles in 
Aragon and Catalonia. His departure was really neces- 
sary for his otlier interests; but it must have seemed 
reckless to the Spaniards at a time when Valencia was in 
the flames of civil war and Castile was on the verge of 
rebellion. Before starting he had ordered the removal of 
the magistrates of Toledo, and had sent a new governor 
to reduce the city to obedience. The citizens, Jjeaded by 
a young noble, Juan de JVlilla, resisted this order and 
raised the standard of insurrection. Other cities hastened 
to join the movement, and a cicntral committee, known 
the “ Holy Junta,” established itself at Avila. The unfor- 
tunate regent, a churchman of distinguished piety and 
gentle character, found himself face to faro with difficul- 
ties that would have taxed all the resources of Ximenes. 
His attempt to reduce Segovia by arms was a lamentable 
failure, and he had to confess his utter defeat by disband- 
ing his forces. The nobles, alienated by the appointment 
of a foreigner to the regency, made no attempt to check 
a movement against a Government they detested. The 
insurgents had matters their own way, and Padilla, 
advancing to Tordesillas, made himself master of the 
person of Joanna, in whose name it was intended to con- 
duct the government. But this move was less advan- 
tageous than it at first appeared. Joanna refused to 
transact any business or to sign any document, and this 
public proof of her incapacity served to justify Charles’s 
contention that he was the only possible ruler. The 
C Castilians were not prepared to get rid of the monarchy, 
so that it was necessary for the rebels to consider the 
possibility of coming to terms with Charles. The “ Holy 
Junta,” which had moved from Avila to Tordesillas, drew 
up a series of demands, which, if acceded to, would have 
established a constitutional monarchy in Spain. But their 
envoys to Germany found it impossible even to secure an 
audience from the king, and meanwhile the failure of the 
insurrection was decided. The very case with which the 
rebels had triumphed proved an evil, because it encouraged 
internal dissensions which opposition might have healed. 
Especially Burgos showed its jealousy of the leading 
position which had been assumed by Toledo. Class 
differences, the bane of every country in the Middle Ages, 
supplied the final stumbling-block. Many of the demands 
of the communes were diametrically opposed to the 
interests of the nobles, whose eyes were at last opened to 
the danger of their attitude of neutrality. Their chief 
grievance had been removed by Charles’s appointment of 
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the admiral and constable of Castile as joint-regents with 
Adrian. An army was raised, and on the field of Yillalar 
the forces of the communes w^ere utterly defeated (April 
23, 1522). Padilla, who had shown more enthusiasm 
than ability, was executed, and one city after another was 
reduced to submission. A portion of the victorious army 
was sent to the assistance of the nobles in Valencia, where 
the (/ermandada was at last crushed. The return of 
Charles to Spain in June 1522 completed the triumph of 
the monarchy. In 1523 lie convened the Castilian cortes, 
and compelled them to grant supplies before presenting 
their petitions for redress, thus establishing a precedent 
which was conclusive for the future. 

Charles’s reign belongs to the history of Euro|)e rather 
than to that of Spain, and has been sufficiently treated else- 
where (see CiiAULES V.). His enormous inheritance was 
increased by the successes of Cortes in Mexico and of Pizarro 
in Peru, by his own annexation of the Milanese, and by his 
conquests in iiorthcrn Africa. In the government of this 
vast empire Spain jdayed an important but on the w^hole 
a subordinate part. Its soldiers and its subsidies w^ero 
Charles’s most effective weapons, and to render tliem more 
readily available it was necessary to depress still further 
the liberties of the country. The independence of the 
towns had been crushed at Yillalar, but only by the 
intervention of the nobles ; and these had now' to j>ay the 
penalty of their selfish loyalty. In 1538, after Charles 
had for a time concluded his struggle wdth France by the 
truce of Nice, he jiroposed to raise sujiplies in Castile by 
an excise upon commodities. The nobles objected on the 
ground of their cxcm]»tiou from taxation, and the emperor 
had to give way, Put he took his rc\engo by excluding 
them altogether from the cortes, wdiich henceforth consisted 
only of tliirty*siv deputies from eighteen towms, a body 
that was powerless to oppose the wishes of the crow'n. 

The vast on terj irises in wdiich Charles was involved ex- 
hausted his energies, and the failure of liis policy in (ler- 
many reduced him to desjiair. In 1555-56 he resigned all 
liis dignities, and ended his life in 1558 in retirement at 
Vuste. From this time the house of TTapsburg is divided 
into the tw'o branches of Sjiairi and Austria. Charles’s 
brother Ferdinand became king of the Romans and 
obtained the Cerman territories of tlie family, to which he 
Hp 11. had added the crowns of Jloliemia and TTiiiigary. Philip 
IL, Charles’s only legitimate son, succeeded to the Spanish 
and Jhirgundian inlieritance, with the addition of Milan. 
Philip II., like his father, jilayed a great part in European 
history (see riiiMP II.), but with this important differ- 
ence that Castih', was definitely the central point of his 
monarchy, and that his policy w'as absolutely directed by 
Spanish interests, fri character and education he w'as a 
Spaniard of the Sjianiards, and after 1559 he never quitted 
Spain. He gave the country a capital, w'hich it had 
never yet possessed, by fixing liis residence at Madrid. 
C’astilc, under the direct siqiervision of the king, was sub- 
jected to the most crushing despotism. Aragon, Catalonia, 
and Yaleiieia were governed as mere provinces, in the 
same manner as Milan, Niqiles, and Sicily. The con- 
tinuance of the old divisions of the country, while it 
lessoned its sfreiigth, w^as an immense advantage to the 
royal jiowei. It w\is easy for the king to employ the 
forces of one jirovineo to crush the liberties of the others. 
And Philip yiossessed a formidable weapon in the Inquisi- 
tion, which he did not scrujile to use for secular purposes. 
Political independence was crushed with the same relent- 
less severity as religious dissent. Hitherto Aragon had 
preserved Us mediieval privileges almost intact. The 
king was not entitled to the allegiance of the province 
until he had solemnly sworn to observe its “ fueros.” For 
the decisions of the cortes unanimity was required, so 
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that each deputy had a practical right of veto. The 
authority of the justiciar rivalled that of the crown. It 
was natural that Pliilip should seize the first opportunity 
of attacking institutions which could thwart his will. In 
1590 Antonio Perez (see Perez), a minister who had 
incurred the king’s displeasure, fled to Aragon and appealed 
to its fueros for protection. Philip had him brought 
before the Inijuisition, and wlien the jieoplo rose in 
defence of their liberties tliey vveri‘ crushed by troops 
from Castile. The justiciar was put to death, and liis 
successors became nominees of the crown. Tlie cortes 
were assembled in 1591 at Tarragona, and compelled to 
abolish the most obnoxious fueros. Their control over 
tbe judicial administration w^as abrogated, and the 
necessity of unanimity w'as only retained in '•ertaiii 
specified cases, notably the granting of siij) jibes. To 
avoid any danger from the few^ yirivileges that were left, a 
citadel w'as built in Saragossa for the leeejition oi a royal 
garrison. The creation of a regular standing aimy com 
plcted the edifice of absolutism, while the militia whieli 
had been established by Ximenes w'as retained and 
extended for the supjiression of local disorders. 

Philip’s internal administration w^as e\erywli(»re success- 
ful in obtaining the objects which he set before himself. 
A rising of the Moors in the Alpujarras was crushed by 
the military ability of his famous half-brother, Don John 
of Austria. In 1580 a claim to the crow n of Poitugal, 
which Philip derived from his mother, was successfully 
asserted. Thus the unity of the Peninsula w^as at last 
completed, wdiile the colonial territories of Spain were 
immensely extended. Unfortunately, no atti‘nqit was 
made to conciliate the I’ortugucse to their new ruler. 
The kingdom w'as treatiid as a conquered [irovince ; all 
who had resisted the Siianish invasion were punished as 
traitors ; the native nobles w'ere excluded from all share in 
the government, which w’as entrusted soU ly to Syianiards ; 
the commerce of the country was ruiiu'd by provisions 
w^hich conferred a piactical monopoly njioii Spain. Tlie 
result of this sliort«sighted policy was tliat the Portuguese 
stifled their discontent, and eagerly aw'aited the first opening 
for the recovery of their independence. 

Outside Spain Philqi’s policy proved a coinjilete failure. 
TIis religions intolerance excited the levolt of the Nether- 
lands, which ended in the loss of the seven noriheni 
provinces. His grand schemes agaiihst ICnglaiid wen* 
utterly ruined by the de.st ruction of the Siiunish Armada. 
And, finally, his endeavour to establish a jireponderant 
Spanish infimmee over France was billed by the accessitin 
and triumpli of Henry TV. The treaty of V'^t'ivins, by 
w'hich ho acknowiedged his humiliating defeat, was 
almost the last act of Philip ll.’s reign, wdiidi ended w'ilh 
his death on September 13, 1598. 

Philip IT. left to his son and successor, Philiji III, an 
empire wdiicli was nominally undiniinislied, as the incle 
pendence of the United Provinces liad never been recog 
nized, and the w'ar for their reduction was still going on. 
Rut the uuwdeldy mass w'as sulleiing from internal 
exhaustion. The resources of Sjiain and the N<*vv World 
had been squandered in the jirosecution of sehoni(*s of 
ambition wdiicli had ended in faihiio. ’J’he attention of 
the peojile. had been distracted from peaceful industiy to 
the unjirofitable occui*ation of war The soldiery of 
Spain, once reckoned invincible, had l(xst their jirestige in 
the marslujs of Holland. Tlie emirinous taxes, from wdiich 
nobles and clergy were cxcmj»ied, fell with ruinou.^ severity 
upon the productive classes, (’astilo had suffered most, 
because it was mo.st eoinjiletely subject Tin*, jirovince.s 
wliich retained their liberties longest w’crc more prosperous, 
even though they had no share in the riches that were 
iiourcd into Castile from the western colonies. Rut they, 
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too, had suffered from the king’s reckless ambition and 
from an economic policy which followed the mo&t glaring 
errors of the Middle Ages. Every other consideration 
had been sacrificed to the accumulation of siK'cic, wth 
the result that prices were forced up to an abnormal 
height, while the wealth of the country bore no proportion 
to the currency. The nobles were carefully excluded 
from all politi(;al affairs and ceased to take the slightest 
interest in the administration. When this exclusion came 
to an end after rhili[) TI.’s death, they appear as mere 
courtiers, rivalling each other in the extravagance of their 
expenditure, but contributing nothing to the efficiency of 
the state. The government had been ccntralizi'd by suc- 
cessi>e kings, but it was carried on without either wisdom 
or impartiality. The administration of justice was venal 
and incompetent. The people had been deprived of their 
liberties, but they failed to receive coin])ensation in increased 
order and security. Spain had to pay dearly for its shoit 
j»eriod of glory. Its rapid decline in the 17th century was 
the inevitable jienalty for the faults and errors of the IGth. 

“ (Jod,” said Philip II., “who lias been gracious in 
giving mo so many states, has not given me an heir 
capable of governing them.’’ IJis successor was the 
natural product of his father’s system : the exhaustion of 
Spain was incvitabl}’' accompanied by the degeneracy of 
its rulers. Pliilip HI., w'ho Avas twenty-one years old at 
his acce.^sion, liad been brought up among priests and 
w’omcn, and showed all the defects of his education. 
Sjianisli w'ritcrs arc never w^ary of dilating upon his piety 
and his ilevolion. ’Fhe cares of government he left entirely 
to his favourite, the duke of Lcrma, while ho contented 
himself wnth Ihe [icrformance of religious duties and the 
ceremonies of a stately court. The change of rulers was 
significantly marked in a quarrel with the province of 
Biscay, w'hich still retained its ancient jirivilcges intact. 
An atteinjit was made in IGOl to impose new duties by a 
royal ordinance; the Biscayan deputies protested vigorously 
against this cncroachnuiiit ujion their liberties, and openly 
threatened to sock another ruler. Philip 111. hastened to 
avert the storm by withdrawing the obnoxious ordinance. 
Thus the [lolicy of centralization was abandoned, and the 
tendencies to division and isolation wxre confiriiied. 

The piety of I’liiJip III., which was as disastrous to 
Spain as the more masculine bigotry of his ])redece8sors, 

^ found characteristic expression in the persecution of the 
Moriscocs. J^lver since the suppression of tlieir first revolt 
in 17)0*2, — a revolt wliicli was provoked by the ]>reaeh of 
the compact made on the full of Granada, — the comiuered 
Moors liad lu'en cruelly oppressed. Charles V. renewed 
the edict of 17)02 in 17)2G, and the overt })rofession of 
IMohamniedanism was extinguished in Spain. But in 
secret they continued to cherish the faith of their 
ancestors, and tliis was enough to exasperate a monarch 
w^ho preferred to have no suljects at all rather than to 
rule over heretics. An edict ot Philip II. in 1760 forbade 
them to speak or write in Arabic, and ordered them to 
renounce all their traditional habits and ceremonies. 
Futile remonstrances ware followa*d by a desperate rising, 
whieli was quelled in 17)70. The most obstinate of ihe 
rebels were exiled to Africa, but most of them sullcrdy 
submitted. Philip III. determined to ]jrove his zcul for 
orthodoxy bj^ completing the w^ork wdiich his father had 
left unlinished. In 1 609 all the Moriscocs were ordered 
to depart from the Peninsula within three days, and the 
I)cnalty of death was decreed against all who failed to 
obey, and against any Christians who should shelter the 
recalcitrant. The edict was obeyed, but it was the ruin 
Df 8])ain. The Moriscocs were the backbone of the 
industrial population, not only in trade and manufactures, 
but also in agiiculture. The haughty and indolent 
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Spaniards had willingly left what they considered degrad- 
ing employments to their inferiors. The Moors had intro- 
duced into Spain the cultivation of sugar, cotton, rice, 
and silk. They had established a system of irrigation 
w’hich had given fertility to the soil. The province of 
Valencia in their hands had become a model of agricul- 
ture to the rest of Europe. In manufactures and com- 
merce they had shown equal superiority to the Christian 
inhabitants, and many of the products of Spain were 
eagerly sought for by other countries. All these advant- 
ages were sacrificed to an insane desire for religious 
unity. 

The resources of Spain, already exhausted, never 
recovered from this terrible blow. Under these circum- 
stances it was an absolute necessity that the ambitious 
schemes of j)revious rulers should be abandoned ; and it 
was fortunate that Lerma was personally inclined to a 
policy of 2 )eace and that events occurred to favour its 
adoption. The accession of James 1. in England gave a 
convenient oj^portunity for concluding the long war that 
had been carried on with Elizabeth. J^nglish mediation 
i brought about a tw’elvo gears’ truce in 1G09 with the 
United Provinces, wliich amounted to a ])ractical recogni- 
tion of their independence. The death of Henry IV. and 
the regency of Mary de’ Medici enabled Lerma to arrange 
an alliance with France, which was cemented by a double 
marriage. Louis XITl. married the infanta Anne of 

Austria, and Elizabeth of France was betiuthed to the son 
and heir of Phili23 III. For the moment Spain occui)ied 
a higher position in Euroj)e than it had held since the 
defeat of the Armada. James ]. was w'eakened by 
quarrels with his iiarliamcnt arul by the w'lint of a definite 
jiolicy. France under the regency had abandoned the 
attitude of Henry IV. and was distracted by internal 
squabblc.s. The eirq>ire was in the feeble hands of 

Mathias, and the Austrian Hajisburgs were still divided 
by the family jealousies that had arisen from the deposi- 
tion of Rudolph 11. The ’J'urks liad declined since the 
days of Soliman the Magnificent with a rajddity char- 
acteristic of Oriental i»owers. In the midst of these 
states Spain, subject to an api)arently absolute monarchy, 
enjoyed much the same ])restige as in the best days of 
J^ilip II. With the consciousness of power the old 
ambitions revived. An arrangement was being discussed 
for the recognition of the archduke Ferdinand as the 
successor of Mathias in the Austrian territories. Philij) 
III., however, advanced a claim to Hungary and Bohemia 
on the ground that his mother was a daughter of 
Maximilian IT., whereas Ferdinand was only descended 
from tha.t emperor’s brother. The claim was by no means 
indisputable, but it was inconvenient to Ferdinand to 
have to discuss it. He agreed therefore to jjurchasc the 
su]>port of Sjiain by ceding Alsace, and the vacant irrqjerial 
fief of Finale in Italy (1G17), and on these terms he 
succeeded in effecting his designs. Thus a prospect was 
opened to Siiain of connecting its Italian jiossessions with 
the Netherlands and of forming a compact Spanish 
dominion in central Europe. At the same time the old 
policy of advancing Roman Catholicism was resumed, as 
the success of Ferdinand ]>romised to secure a signal 
victory for the Counter-Reformation in Germany. But 
this forward policy was distasteful to Lerma, who found 
it necessary to retire in 1618. His withdrawal from 
affairs was not accompanied by any loss of the royal 
favour, and the offices which he had held were conferred 
upon his son, the duke of Uzeda. 

The alliance between the two branches of the nouse of 
Hapsburg was not finally comiJeted by the arrangement 
with Ferdinand. It was vigorously urged by Onate, the 
Spanish representative at Vienna, by Khcvenhiiller, the 
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Austrian envoy at Madrid, and by tlie Spanish party, 
headed by Zuniga, which had always opposed the policy 
of Lerma. But neither Uzeda nor the royal confessor 
Aliaga was in favour of an alliance by which Spanish 
blood and treasure were to be expended in securing the 

rty interests of Austria. Philip III., however, was gained 
over by an appeal to his religious feelings, and in January 
1620 he undertook to send assistance in men and money 
to Ferdinand H. Thus Spain was involved in the 
Thirty Years’ War, which had been commenced in 1618 
by the revolt of Bohemia against Ferdinand, and the 
acceptance of the crown by the elector-] )alatine Frederick 
V. Spanish trooi)s from Italy aided Tilly to Avin the 
battle of the White Hill, and S[)inola led an army from 
the Netherlands against the Palatinate. But the party of 
peace was still strong in Spain. Frederick V. mis the 
son-in-law of James L, and his complete humiliation would 
hinder the long-cherished project of a marriage between 
Prince Charles and the Spanish infanta. The truce with 
Holland would exjnro in Ai>ril 1621, and if the war was 
to bo resumed wdth the Dutch it was essential to isolate 
them by concluding the alliance with England. Moreover, 
the iinances of Spain were by no means in a condition to 
sup]»ort the extraordinary exjienscs of a European war. 
All these considerations pointed to i^cacc, and Philip 
TTI. was on the j)oint of recalling Lerma, when he died 
in Marcli 1621. Ills reign had not Ixicn glorious or 
advantageous to S])ain, but it contrasts favourably with 
those of his successors. S]»ani.sh literature and art, which 
had received a great im])ulse from the intercourse with 
foreign countries under previous rulers, reached their 
zenith during his lifetime. Three writers have obtained 
Euro])eari fame -Cervantes, who ]>roduced the immortal 
Don Quixote biitweeii 1605 and 1613, and two of the 
most fertile of romantic dramatists, Lope de Vega and 
Calderon. Tn the domain of art Spain j)roduccd two of 
the gieatest masters of the 17th century, Velazquez and 
Murillo. 

>1V. The time which Philip III. had sjient on his devotions 
w^as given by his suoce.ssor to the more secular idcasures 
of hunting and the theatre. But Phili]) IV. shared to the 
full his father’s disinclination to burden him.self with the 
cares of government. The oflice of iirst minister was 
given to Zufiiga, the chief advocate of an aggressive 
policy in the late reign. Lerma and Uzeda were banished 
from the court. But the chief influence over the adminis- 
tration was exercised from the lirst by the royal favourite, 
the count of Olivares, who succeeded to Zufiiga’s office on 
the latter’s death. Olivares wa.s a man of ctmsiderable 
industry and ability, though his rejmtatlon has suffered 
from the inevitable com])arison with his great contem- 
porary and rival, Kichclieu. He conceived the jdan of 
restoring Spain to its former greatness by returning to 
the policy of Philij) IL, regardless of the change in the 
internal resources of the country. All ideas of jjcace were 
abandoned, and S])airi idungcd headlong into the Euro])can 
struggle. The truce with the United Provinc(is was 
unpo])ular becau.se the commercial ]>rogress of the Dutch 
was fatal to the trade of the Sj»anish Netherlands, and 
Amsterdam had already begun to take the place of Ant- 
werp. The expiration of the truce in April 1621 wa.s 
followed by an immediate renewal of the war. To make 
the war successful it was imperative to secure the alliance 
with England, but this was sacrificed because the cmi»eror 
insisted u])on confiscating the Palatinate, which wa.s 
eonferred upon Maximilian of Bavaria. The match with 
the Spanish infanta was broken off, and Prince (fliarles 
married Henrietta Maria of PYance. The alienation of 
England was enough in itself to ensure the ultimate 
failure of the Dutch War. On the mainland the succos- 
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sive stadtholdcrs, Maurice and PVederick Henry, held 
their own even against the experienced Spinola, and after 
the latter’s recall in 1629 had a distinct advantage. But 
it was by sea that the Dutch gained their most con 
spicuous successes. In 1628 the Sj)anish treasure-fleet 
was captured by Admiral Hein, who.se booty was estimated 
at seven millions of guilders. The greater part of Brazil, 
together with Malacca, CV*ylon, Java, and other islands, 
were conquered by the Dutch sailors. Instead of con- 
quering the northern province.s, S]iain had to make great 
exertions to defend the frontiers of the southern Nether- 
lands. 

In central Europe tlie fortune of war was mere fa \ our- 
able to Spain and her allies. The criuhing dv^feat of the 
elector palatine was followed by the humiliation of the 
Protestant clianquon, Christian TV. of Denmark. Ferdi- 
nand IL enjoyed for a moment greater poA\er than any 
other succc.s.sor of Charles V., and the Edict ot l{e.stitution 
seemed to complete the triuin])h of the (^atholic reaction 
in Germany. But the revival of the lla])t^bu^g ]»o\\er 
awakened the jealou.sy of France, Avhich in 16*2 1 had 
fallen under the sti'ong rule of Jlichelieu. The S])!iTiiard.s 
had occupied tlio Valtellinc, an important i»a.ss which 
connected Lombardy with Tyrol. A French arm} cx]»ellcd 
the conquerors in 1621, and the treaty of ]\rom;on lestorcd 
the pass to tlie community of the Grisons. P\)r a time 
France was occu])ied Avith the .suj)pres.sion of a Huguenot 
rising, but no sooner had La Bochollo fallen than Biclielieu 
again interfered to thwart the dc.signs of Sj»aiii in the 
question of the Mantuan succcs.sic)n. Tlie S]»aniard.s 
endeavoured to e xclude the duko of Nevers, tlie lightful 
heir to the duchy, on account of his connexion Avith 
PVance. But Bichelieu forced the Spani.sh troo]>s to raise 
the siege of Casalc, and nlilinately extorted the treaty of 
Cherasco (1631), by Avhich the eni])eror rt'cognized the 
succession of the duko of Nevers in Alautiia. The 
occupation of Pinerolo in this Avar gaAC the I'^rench an 
opening into Italy and threatened the ascendency whicJi 
K])ain had so long exercLsed in the Peninsula. Mean- 
while the viciorie; of Gustavus Ad(>l]dms had destroyed 
the imperial and Catholic aseeuderic in Germany. The 
Spaniards were ignominiously drive; from llu‘ j)o.sitions 
Avhich they occupied on the Bhine. 

The death of Gustavus Adol])hus at Lutzcii inspired 
the Homan Catholic j>o\\cr.s with iicav hoj^es. Spain 
determined to strain every nerve to turn tlie tide of 
victory. ]^hili]) JV.’s brother Ferdinand, the eardinal- 
archbisho]) of Toledo, A\as .sent to rai.se troops in Italy and 
to lead them through Germany into the Netherlands. In 
1631 P^enlmand effected a junction with the inq»erial 
force.s, and their combined efforts aaoii a signal vutory 
at Nordlingcn. The Lutheran jirince.s, headetl by .fohn 
George of Saxony, hastened to make terms with the 
emperor in the treaty of league (1635). The SwtJcs 
Averc left almost isolated in Germany, anti a s]»eedy 
termination of the war seemed inevitable. At this crisis 
Bichelieu decided to embark in the A\ar ns a principal, 
and concluded a close alliance Avilh the Dutch against 
Spain. For two or three years tluj iicav jiolicy of France 
seemed likely to be attended with failure. The I'rench 
troops, unaccustomed to Avar, A\ere no match for tho 
trained veterans of Spain. Not only Avere they repulsed 
from the Netherlands, but tho eardinal-infant actually 
invaded France (1636) and inspired a panic in the ca]»ital 
itself. His p.uccc.ss, hoAvevt'r, was only temporar};, and 
before long the superior j)oliey of Richelieu gave Iranef3 
the upper hand. The occiqation of Alsace, Avhich fell 
into French hands after tho death of Bernliard of Saxo- 
Weimar, intcrrujited the connexion between the Nether- 
lands and Italy. In tho latter peninsula the French 
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gained ground and restored the regent of Savoy, whom the 
Spaniards had expelled. Finally, more important than 
all, the alliance with Holland gave France the superiority 
by sea. The destruction of a great Spanish fleet in the 
Downs, where it had taken refuge under the neutral flag 
of England, made it almost imi»ossible to send reinforce- 
ments from Spain to Brussels. By striking at the points of 
connexion, Itichelieu was breaking the unwieldy S])anish 
empire to pieces. At this moment his task w'as immensely 
facilitated by the outbreak of internal dissensions. 

Olivares had been inspired by the success of his great 
rival with the idea of strengthening Spain by a ^igo^ous 
])olicy of centralization. The monarchy consisted of a 
number of scattered j)rovinces, each ruled by a separate 
council at Madrid, and each possessed of its own separate 
institutions. They w'cre held together only by the pre- 
dominance of Castile and by religious unity. This system 
Olivares determined to abolish by elevating the royal 
power to equal absolutism in all the ])rovinces. The 
dangers from foreign enemies were to be met by forming 
Spain into one indissoluble wdiole. But the spirit of pro- 
vincial independence was still strong, and it was artfully 
encouraged by the intrigues of Bichelieu, who wished to 
absorb the attention of Siiain in its dome.stic affairs. An 
edict ordering all able-bodied men to arm for the war, 
under i»enalty of confiscation, provoked a revolt in 1640 
among the Catalans, who \\t‘re jealously attached to their 
old ]>rivilegcs, and whose proximity to the French frontier 
had already exposed them to intolerable hardships. The 
Castilian troops were driven from the province, and 
Catalonia formed itself into a republic under the protection 
of Franet*. This event exerted a magical inlluence ujmn 
Vortugal, where Hichelieu’s emissaries had also been 
active, and whore the aiitijiathy to Castile was national 
rather than provincial. In December 1640 a revolution 
was successfully acconiplishod in Lisbon, and the crown 
w’as assumed by a native noble, John of Braganza, in 
whose veins ran the blood of the ancient kings. These 
disasters were fatal to Olivares, to whose system of 
go\eriinient they were not unnaturally attributed. In 
1643 he was compelled to resign Lis post, and Philip IV. 
announced his intention of ruling alone. 

The revolt of Catalonia and Portugal, together with the 
undisguised discontent shown by several of tlie other 
provinces, could not but hamper Spain in the conduct of 
the European War. The conquest of Boussillon in 1642 
enabled the French to give cfi'oetual assistance to the 
Catalans, who acknowledged Louis XIll. as count of 
Barcelona. The successive deaths of Kichelicu (1 642) and 
Louis Xlll. (1643) made no difference to the policy of 
I'rance, which w'as directed by IVIazarin under the regency 
of Anne of Austria. The French had now completely 
made u]) the military inferiority which had foiled their 
efforts at the beginning of the Avar. In 1643 Eugliioii 
(afterwards the great t Jonde) won the first of a brilliant 
series of victories at Ilocroi, anil his success was the more 
important because it placed the domestic authority of the 
regent upon a firm footing. The disasters of Spain were 
increased by the formidable rising of Masaniello in Naidcs 
(1617), which was carried on by the duke of (luise and 
was suppressed with difficulty in 1648. This was fol- 
loAA^ed by the loss of llio Austrian alliance through the 
treaty of Westjdialia. As it AA'ould have been impossible 
for Spain to contend single-handed against the hostile 
coalition, the opportunity was seized to make terms with 
Holland. This Avas only achieved by consenting to great 
sacrifices. Not only did Spain surrender all claims to 
sovereignty over the northern provinces, but it also ceded 
to them the northern districts of Brabant, Flanders, and 
Limburg, Avith the strong fortresses of Maestricht, Her- 
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togenl>osch (Bois-le-Duc), Bergen-op-Zoom, and Breda. The 
Dutch retained all their conquests in America and the 
Indies, and secured themselves from the rivalry of Ant- 
werp by a clause which enjoined the permanent closing of 
the Scheldt. This marks the final recognition of the 
United Provinces as an independent state, and also the 
transference to the northern powers of the maritime 
supremacy hitherto claimed by Spain. 

Franco and Spain were now left face to face with each 
other. For the next four years the disturbances of the 
Fronde gave the Spaniards a great opportunity, of Avhich 
they were not slow to avail themselves. In the Nether- 
lands they recovered Gravelines, Yjires, and Dunkirk, 
while Don John of Austria, a natural son of Philip 1V.> 
took Barcelona and reduced the Catalans to submission. 
But the triumph of Mazarin in 1653 enabled France once 
more to devote itself to the war, although at the same 
time it drove the great Conde into the Spanish service. 
The military operations now reduced themselves to a duel 
in the Netherlands between the rival generals Conde and 
Turenne. old tactics, which were adhered to with 

Spanish obstinacy, were now out of date, and the once 
invincible infantry was almost useless against the quick 
movements of light-armed troops wliich had been intro- 
duced by Gustavus Adolphus. The struggle AA’as finally 
decided by the intervention of England. Both powers 
had earnestly sued for the support of Cromwell. The 
rapid advance of the French power was a cogent reason 
for England to assist Spain, but the religious bigotry that 
still prevailed at Madrid made the alliance impossible. 
At last Mazarin gained oA^er the Protector by promising 
to banish the Stuarts from France and to cede Dunkirk. 
Iteinforced by 6000 Ironsides, probably the best soldiers 
in Euro|)c, Turenne was irresistible. Dunkirk aaus re- 
duced after an obstinate defence and banded over to the 
JCnglish, to the great scandal of Koman Catholic Europe. 
One after another the fortresses of Flanders fell into the 
hands of the French, and, though the death of Cromwell 
lost them the sup]>ort of England, it Avas impossible for 
Spain to continue the war. In 1659 Mazarin and Don 
Luis de Haro, the successor of Olivares, met on a small 
island in the Bidassoa, and there arranged the treaty of 
the Pyrenees. Spain had again to make groat sacrifices. 
Besides Artois and several fortresses in the Netherlands, 
Iloussillon and Cerdagne were ceded to France, and thus 
tlie I’yrenees were fixed by laAv as the boundary between 
the tAvo countries. Louis XJV. Avas to marry the iiifania 
!Maria Theresa, who was to receive a large dowry, but was 
to renounce all eventual claims to the Spanish croAvn. 
The only concessions made by France wxre the pardon of 
Conde, the recognition of Catalonia as a province of 
Spain, and the promise to give no more assistance to the 
Portuguese. 

Now that Spain was freed from external hostilities, it 
seemed possible that the reduction of Portugal might be 
at last accomplished. But the alliance of France was 
speedily rej>laced by that of England, and Catherine of 
Braganza was married to Charles IT. Louis XIY., 
too, tried to obtain from the Spanish Government an 
acknowledgment of his wife’s claims to the succession, 
and failing in this he continued to send secret assistance 
to the Portuguese. A French general, Schomberg, 
defeated Don John of Austria in 1663, and two years 
later routed the Spanish forces at the battle of Villa 
Yiciosa. This final disaster crushed the declining energies 
of Philip IV., who died on September 17, 1665. As his 
son Charles II. was only four years old, ho bequeathed 
the government to his widow Maria Anna of Austria, 
with a special junta to advise her in the conduct of 
affairs. As the Spanish monarchy had declined, its 
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authority had been exercised by a scries of chief ministers, 
— Lerma, Olivares, and Haro, — and this was the only 
way in which the unity of the executive power could now 
be maintained. The favour of the queen-mother raised to 
this position her confessor, ]<^ather Nithard, a native of 
Styria. He was a man of ability and experience, and 
set himself to co[)e with the most glaring evils of the 
state. He endeavoured to dimini nish the public expend- 
iture by limiting the salaries of officials, and by putting 
an end to the abuses which hindered the commerce with 
the colonies. But he was soon called upon to face 
unexpected difficulties. Louis XIV advanced a claim, 
on behalf of his wife, to certain territories in the Nether- 
lands in virtue of the so-called “law of devolution.” 
This was an old custom by which the children of the first 
marriage succeeded, to the exclusion of all later descendants. 
As Spain resisted tlie claim, the French invaded Flanders 
and overran Franche-Coint<i. The regent was compelled 
to purchase the restoration of the latter province by 
ceding part of Flanders to France in the treaty of Aix- 
la-Chapelle (1668). At the same time the independence 
of Portugal was finally acknowledged. These disasters 
increased the jealousy with which the Spanish nobles 
regarded the rule of a Jesuit and a foreigner. A strong 
opposition party was formed under the leadership of Don 
John of Austria, and in 1669 Nithard was compelled to 
resign. But among the nobles themselves there was little 
unity, and a difference arose as to the jiolicy to bo pursued 
when Louis XIV. attacked Hollaml in 1672. The quccn- 
inother was naturally on the side of Austria, and her 
influence wa.s sufficient to soeuro the. adhesion of Spain to 
tlie first European coalition against France. This success 
she followed up by obtaining the post of chief minister 
for another favourite, Fernando do Valenzuela, who was 
appointed maniuis of Villafierra and raised to the rank of 
a grandee of Spain. This revived the jealousy of the 
nobles, who again formed a league for the maintenance of 
their privileges under Don John of Austria. This time 
they wore completely successful. Not only was ValenzAiela 
banished, but Maria Anna herself was compelled to retire 
from the court and to take up her residence in Toledo. 
Don Jolin was now all-powerful. A natural antipathy to 
the policy of the regent led him to draw aloof from the 
Austrian alliance and to attach himself to France. A 
marriage was concluded between (Charles JI. and Maria 
Louisa of Orleans. It was hoj»od that by this means 
better terms would be obtained from Louis XIV., but in 
tlie treaty of Nimeguen Spain had to surrender Franche- 
Comt(^. and fourteen fortresses in Flandens. This treaty 
marks tlie complete loss by Spain of its position as a 
tirst-rate power. Henceforth it could only exist by the 
support of those states which resented the aggrandizement 
of France. Don John was no more successful in his 
domestic than in his foreign policy. His industry *vas as 
unwearying as that of T'hilip II. himself, and he deter- 
mined to rule independently of all interested advisers. 
The reform from which lie hoped most w’^as a revocation of 
the crown domains which had passed into private hands. 
But the scheme met with natural opposition from the 
nobles, and he died in 1679 without having accomplished 
tries anything. For a year Charles IT. endeavoured to rule in 
person with the help of the ordinary council, but the 
attempt only showed how the strength of the monarchy 
was bound up with the iiersonal character of the ruler. 
“Charles V.,” says Mignet, “had been both general and 
king; Philip 11. was merely king, Philip III. and Philip TV. 
had not been kings; Charles II. was not even a man.” 
From infancy Charles’s health had been so defective that 
his death had appeared an imminent contingency, and his 
intellect was as feeble as his body. It was impossible for 
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him to exercise any effective control over the government, 
and he was little more than a tool in the hands of the 
nobles, who, under Don Luis do Haro, had recovered much 
of the political influence from which Olivares had excluded 
them. In 1680 the office of first minister was given to 
the greatest of S[Kmish magnates, the duke of Mediua- 
Celi. It was at this time that Louis XTV, was conducting 
his famous reuinom, and tlie weakness of Siiain enabled 
him to annex w'ithout o[»position Courtrai, Dixmude, 
and the great fortress of Luxemburg. Medim\-(’’cli, dis- 
gusted with his thankless task, resigned in 1685, and 
his place was taken by Count Oropesa. The new 
minister revived the alliance Avith Austria, and Spain 
became a member of the league of Augsburg in 1686. 

The success of the league seemed to be almost assured 
by the Revolution which gave the crown of Ihigland to 
William IIL, the leader of the opposition to Louis XIV. 

But in spite of apparently overwhelming odds France 
more than held her own, and Spain was humiliated by 
the capture of Urgcl and Barcelona. Ministers held 
office only at the will of court factions, and the first 
disaster W'as fatal to Oropesa. Spain continued to play a 
secondary part in the war, which was concluded in 1 697 
by the treaty of Ryswick, the first for many years in 
which France did not obtain any addition of territory. 

The chief motive for Louis XlV.’s moderation was the 
desire to devote his attention to the ajqiroaching question 
of the Spanish succession. 

The decline of Spain in the 17th century is not to be Dcrlii e of 
measured by its territorial losses. Holland had extorted 
a tardy recognition of its indepcnd(‘nce ; IVrtugal was ^ 
once more a separate kingdom ; (\atalonia was reduced 
only to very doubtful subniisbioii ; France had seized 
upon Roussillon and Cerdagne, Franche (’omte, and great 
part of the southern Netherlands; Fiench influence had 
been established in Italy as a counterpoise to that of 
St>ain. But the w'eakiiess of the cxtieinities, to which 
these facts bear conclusive testimony, was the result of 
still greater weakness at the centre. The po[>uIatiou of 
the peninsula, cs^bnated at twenty millions under the 
Arabs and at twelve under F(‘rditiand and Isabella, had 
fallen to less than six millions in tlie reign of (’harles 11. 

This decrease of numbers w^as doubtless dui‘ in the first 
place to the religious bigotry which had condemned 
thousands of Jews and Moriscoes to dealli ()r exile, ])Ut 
it is partly traceable to a fatal decline in the economic 
prosperity of the country. Agricnituie, for wlueli many 
parts of Hpain were })cculiarly titled, had suffeied from 
the departure of the Moriscoes and from a numbei of 
other causes. The w’ant of any law^ of mort?»iain had Jed 
to the accumulation of at least one-fourth of the land in 
the hands of the monasteries, the most eliaritable but the 
most careless and conservative of landloids. Thanks to 
their obstinate adherence to obsolete methods of enlti\a 
tion, their estates ])roduced little inoie than ont* per cent 
on the outlay. The s 3 \stem of entail, which lailier 
monarcdishad striven to rcstiicl, made enonnons sfiides in 
the 16th century, and most (»l tin* stjcnlar estate's were 
inalienably concentrated in tlie hands of a fi'w e^reat 
nobles, who lived at Madrid and spent their leNcniics in 
lavish extravagance w'ithont any regard to the interests of 
their tenants. In the fertile j»rovinces of Andalusia and 
Estroraadura agriculture was entire!}" ruini‘d b}" the 
system of sln^ep-farming. In the 1 2th century, when the 
country w"as exposed to tlie destructive forays of the 
Moors, the inhabitants had been forbidden to enclose their 
lands W"ith either hedges or ditches, and successive kings 
had encouraged the rearing ot huge flocks of .slu*i*p which 
could easily be driven ever the. open eountiy into a jilace 
of safety. In the 16th and 17th centuries the condition 


SPAIN 



334 SPAIN [histoet. 

of things had entirely changtd, but the old regulations the 17th century allied Spain with England and Holland 

were jealously maintained by the company of La against France, and the English and Dutch founded their 

one of the most powerful and independent corporations in commercial supremacy upon the trade which Spain threw 
Spain. This body, which derived large revenues from the into their hands. The country which had sent a hundred 
sale of wool, was enabled to retain its privileges intact vessels to Lepanto, and which in 11588 had despatched the 
until the reign of Charles III. Every summer their great Armada against England, was reduced under Charles 
flocks poured down the northern mountains, and the 11. to borrowing Genoese vessels to maintain its con- 
absence of enclosures made it impossible to defend the nexion with the New World. The army, which had once 
cro[)s from their ravages. Besides making agriculture been the terror of Europe, had sunk at this time to an 
impo.^sible, the exclusive attention to sheop-rcaring led to effective force of little more than 20,000 men. In litera- 
thc gradual disappearance of the old forests, and, as no ture and art the decadence of Spain was equally con- 
one ventured to plant new trees, great parts of Castile spicuous and complete. The religious unity of the country 
became an arid desert. Every kind of industry suffered was preserved, but all touch with the intellectual advance 
in the same way as agriculture. The true Spaniard of Europe was deliberately sacrificed. 

dcs[)ised all who earned a living by handicraft, and when In spite of its loss of power and prestige, the crown of The 
the Moriscoes had been banished it was impossible to Spain was still regarded as a prize well worth winning. Spanish 

obtain skilled artisans except by importing them. The Ever since Charles il.^s accession the Spanish succession ^ 

Spaniards could not even cut their own timber into ships had been a prominent question for European diplomacy, * 
or construct fortifications for their own towns. Madrid and from 1697 it became the i)ivot on which international 
and other cities wwe crowded with foreigners, w^ho relations turned. Charles 11. \s first wife, Maria Louisa 
hastened to make a fortune that they might carry it back of Orleans, had died childless in 1689, and his second 
to their native land. The Government was quite as much marriage to Maria Anna of Neuburg was equally unfruit- 
to blame as individuals. The gold from the New World ful. The male line of the Spanish Hapsburgs was 
would have enabled Spain to command the markets of evidently on the verge of extinction, and by law and 
Europe, but the medhvval restrictions on the exportation tradition the crown would pass to the nearest female or 
of the precious metals were strictly enforced. The high her heir. But the question was complicated in many 
price of commodities was attributed, not to the superfluity ways. Of Charles II.’s two sisters, the elder, Maria 
of the medium of exchange, but to the competition of Theresa, had married Louis XIV., and had renounced her 
foreign and colonial markets. It was forbidden to export claims, but her husband had always protested against the 
one article after another, and the colonies were expected rcnunciaticn, and the non-payment of the stipulated 
to seud gold without receiving anything iu exchange. A dowry gave him an argument for its nullity. Tlie 
more rumous policy could hardly be conceived ; but it w’as younger, Margaret Theresa, had married the emperor 
supported by the merchants themselves, who refused to Leopold I., and had made no renunciation ; but she had 
fill their vessels with anything but gohl and .silver, and since died, leaving an only daughter, Maria, who married 
left the indigo, cotton, and other commodities to the the elector of Bavaria. Going a generation back, the 
English and the Dutch. Domestic production, crippled two sisters of Philip IV. had also married into the houses 
by tlujsc restrictions, was almost destroyed by the exces- of Bourbon and Hapsburg. Anne of Austria, whose 
sive taxation rendered necessary by the ambitious schemes renunciation of the Spanish crown was undisputed, was 
of Philip II. an<l his descendants. It is notorious that the mother of Louis XIV., while Jilaria Anna was the 
Austria could never have carried on the Thirty Years' mother of Leopold I. Ever since the division of the 
War so Jong but for the supplies received from Spain, liou&c of Hapsburg into two branches it had been agreed 
Spain, in tact, was the great subsidizing j)Owcr in the , by a family compact that if either became extinct the 
17th century, as England was in the J8th. The enormous j other should succeed to its territories. Leopold I. was 
expenditure thus iiecossitalcd was wrung from the classes extremely anxious to restore the unity of the family by 
least able to pay it, as the Government w’as not strong securing the observance of this compact, and he liad a 
enough to attack the exemption of the nobles and clergy, great advantage in the fact that Charles 11. 's mother was 
The nlcdvalii, the tax on sales which Ximenes had his own sister, and (fiiarles’s second wife wm his sister- 
abolished, was restored under J^hilip JJ., and in the 17th in-law. The will of Philip IV. had arranged that, after 
century reached the enormous amount of 14 per cent. C^harles 11. and his descendants, the crown should pass, 

The trailers naturally sought to evade a tax wdiich it was fir.st to Margaret Theresa and her children, and secondly to 
impossible to pay. But this only increased the vigilance Tjoopold and his children. It was a great disappointment 
of the revenue officers, who endeavoured to collect tlie tax to Leopold that his first wife left him only a daughter, 
at every oiiportunity, on the raw material, on the maim- but ho tried to secure the claims of his family by extort- 
factured product, and again every time that it changed ing from her on her marriage a renunciation of her rights- 
hands. Taxation in Spain was a caricature of Alva's to the crown of Spain. This renunciation the Spanish 
system in the Netherlands, and was even more ruinous Government had never recognized, and the queen-mother, 
than that had been. Foreign nations reaped all the whose adherence to the Hapsburg interests was overcome 
advantages which the short-.sighted policy of the Spaniards by her feelings for her own family, induced Charles IL to 
threw away. It has been calculated that five-sixths of make a will in 1696 in which he named Joseph Ferdinand, 
the manufactured commodities consumed in Spain were the infant electoral prince of Bavaria, as his heir. But 
provided by foreigners, and that they carried on nine* the queen-mother's death withdrew the dominant influence 
tenths of the commerce with the Spanish colonies. By at the court of Madrid and enabled the Austrian envoy, 
law all foreign trade with the colonies was prohibited, but Count Harrach, with the help of the queen, to procure the 
the decline of native industry made it impossible to revocation of this will The succession now became the 
enforce the laws, and the Spanish Government had to con- subject of party quarrels and intrigues, in which the rival 
nive at a contraband trade of which other countries gained envoys of Austria and France took a prominent part, 
all the profit. The policy of the earlier kings had made The aim of Leopold I. was to obtain the succession of 
the colonies dependent upon ICuropean products, and his second son, the archduke Charles, while Louis XIV. 
when Spain could no longer supply them they had to be hoped to procure the Spanish crown, if not for his son, at 
obtained elsewhere. Circumstances in the latter half of least for one of his grandsons. The office of first minister 
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in Spain had not been filled up since the fall of Oropesa, | 
and the most inflaential man in the kingdom was Cardinal 
Portocarrero, archbishop of Toledo. He was a bitter 
opponent of the queen, who was extremely unpopular, and 
all his efforts were directed to thwart the schemes of 
Austria. To depress the cardinal, Maria Anna induced 
Charles II. to recall Oroposa, but the latter declined to 
return to the Austrian alliance which ho had previously 
championed, and espoused the cause of the electoral prince. 
There was no semblance at this time of a French party in 
Madrid, but Louis XIV. availed himself of the cessation 
of hostilities to send thither an able diplomatist, Count 
Harcourt, who sjieedily contrived to exercise considerable 
influence over the course of events. 

Too many l^uropean interests were involved in the 
succession to allow it to be settled as a mere question of 
domestic politics. The idea of the balance of power 
dominated European diplomacy at tliis time, and William 
III. of England was its avowed and recognized champion. 
England and Holland, the two countries with which 
William was connected, were vitally interested in the 
Spanish trade. The accession of a French prince in 
Sj)ain would almost inevitably transfer to Franco all the 
advantages which they at present enjoyed It was 
obvious that William III. must have a voice in the settle- 
ment. of this succession, and Louis XIV., who had no 
desire for a new Eiirojiean war, was willing to recognize 
this. The. negotiations between England and Franc^e 
resulted in the first treaty of partition (October 11, 1098). 
The electoral ]»rince was to receive the Imlk of the Spanish 
empire, viz., Si)ain itself, tlie Netherlands, Sardinia, and 
the colonies ; the dauphin was to have Naples, Sicily, 
Finale, and Guipuzcoa ; while Lombardy was to go to the 
archduke Charle-^. This treaty had one fatal defect — that 
it w’as based solely on the interests of the contracting 
powers and took no account of the w'ishes of the Spaniards, 
who resented any proi)osal for the division of the emjare. 
The first hint of the treaty irritated Charles II. into 
making a swond will in November in favour of the 
electoral prince, and all parties in Spain agreed in its 
approval. Tint within three months both treaty and will 
w’cre rendered null by the sudden death of the infant 
[iririce (February 1099), and the question, thus reopened, 
l)Ccaino more thorny than ever, as the choice now lay 
definitely between Au.stria and France. It seemed almost 
impossible to prevent the outbreak of a general war, but 
William III. patiently n'united the broken threads of 
his diplomacy, and arranged with France a second treaty 
of partition. The Spanish monarchy was to be divided 
into two parts. The larger, consisting of Spain, the 
Netherlands, Sardinia, and the colonies, w'as to go to the 
archduke (-harles. The daiqdiin w^as to receive the share 
stipulated in tlie former treaty, with the material addition 
of Lorraine. The duke of Lorraine w’as to bo compensated 
with the Milanese. This treaty, unlike the first, was 
communicated to Austria ; but the eitijieror, who w^iis now 
confident of securing the whole inheritance, refused to 
accept it. 

Meanwhile the death of the electoral prince had de- 
stroyed the temporary unanimity at Madrid. Portocarrero 
and his partisans were gained over to the side of Franco 
by Harcourt. Oropesa fell back upon a scheme of his 
own for uniting the whole Peninsula under the king of 
Portugal The queen returned to her old allegiance to 
her brother-in-law’^, and formed a close alliance with 
ITarrach for the advancement of the interests of the arch- 
duke Charles. A poi>uIar rising overthrew Oropesa and 
enabled Portocarrero to regain his ascendency. At this 
juncture came tlie news of the second partition treaty, 
which again irritated the tender susceptibility of the 


Spaniards. The Austrian party hoped to utilize the 
popular feeling against Louis XIV. as a party to the 
hated treaty. But Harcourt adroitly contrived to suggest 
that the best way of annulling the partition project was 
to enlist Louisas own interests against it. The view 
steadily gained ground that the bouse of Bourbon was 
the only power strong enough to secure the unity of the 
Spanish empire. Portocarrero succeeded in inducing 
Pope Innocent XII. to suppt)rt the Fremdi claim. Charles 
It., feeble to the last, succumbed to this cimibination of 
influences, and signed a testament bcipicatliing the suc- 
cession to Pliili[> of Anjou, the second grandson of Louis 
XI\., on condition that he would renounce all claims to 
the crown of France (Octo]»cr :i, 1700). 'rhu.s his last 
act was to disinherit his own family in favour td' the 
enemy with whom he had been at w'ar almost all his reign. 

He dictl on the 1st of November 1700. 

Everything now depended upon the decision of Louis 
XIV. The treaty of j)artitioii offeied substantial advant- 
ages to Franco ; Charles ll.'s will would exalt the house 
of Bourbon above every other family in Europe. His 
hesitation, whether real or feigned, did not last long. On 
November 16 he introduced his grandson to the Frcndi 
court as Philip V. of Spain The dynastic ambition of Philip V. 
the king was also based upon sound jmliey. In the face 
of Spanish opinion and of the enqierors refu.sal it was 
impossible to carry out the partition treaty And for the 
moment it appeared that the accession of a Bourbon 
}»rince would be secured without difiicully. Idiilip V. 
was proclaimed in all parts of the Spanish monarchy amid 
popular acclamations. Leopold I. jn’otestcd and priqiared 
to attack Lombardy, but he could not hope to obtain the 
whole succession for his son without the assistance of 
the maritime powers. William Lll., who saw' the aims of 
his life thntatened with ruin, was eager for war, but his 
subj(xits, both in England and Holland, were icMilute to 
maintain jieacc. In these circumstances Louis NIW 
played into the hands of his enemies. Ho ex]>elled the 
Dutch garrisons from the fortresses of the Netherlands 
which they had (''‘cu]»icd since tlio treaty of l^ysv^ick, and 
replaced them l>y French troops. He sliowed a conical 
intention to regard Spain as a province of Irance, and he 
took measures to secure for tlie Freiicli the commercial 
advantages hitherto enjoyed by England and Holland. 
William HI. was thus enabled to conclude the Grand 
Alliance (Septeinl)cr 7, 1701), by which tlie contracting 
powxTs undertook to obtain the Netiicrlaiids and the 
Italian provinces of Sj^ain for the archduke ( 'harles and 
to preserve tlui mercantile monopoly of the English and 
Dutch. A few days afterwards James IJ. ilu-d at St 
Germains, and Louis XIV. w^as injudicious enough to 
acknowledge his son as king of England. This insult 
exaspemtecl public ojiinion in that country; the I'ory 
jiarliament was dissolved; and the last obstacle to 
William’s w'arlike policy was swTjit away. Wilh.im liim- 
self died in March 1702, but he left the continuance of 
his j)oiicy to the able hands of Marlborough and lleinsius. 

The war which the emperor had coininenced .single handed 
in 1701 became general in the m\t vear. 

It is needless to follow the military operations of the War of 
War of the Spanish Succession, which have been rendered 
famous by the exploits of Eugt no and Marlborough. 1 lie 
chief scene.s of hostilities \\»‘ie the Netherlands, Germany, ..jon, 
and Italy, iti each of which the French suffered fatal and 
humiliating reverses. At first the peninsula of Spain was 
not directly concerned in the war. I ho (irand Alliance 
did not aim at excluding I’hilip from the Spanish 
monarchy as a whole, but only from those parts vvhich the 
maritime powers wished to i»rcscrvc from Ircnch influence. 

But in 1703 Pedro 11. of Portugal deserted the cause of 
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France and concluded the Methuen treaty with England. 
This opened the Peninsula to the allied forces and 
necessitated a revision of the terms of the alliance. 
Pedro’s support could only be purchased by the expulsion 
of the Fren(;h from Spain, and the allies now determined 
to claim tlio whole Spanish inheritance for the archduke 
Charles. In 1704 the archduke appeared in Portugal, 
and the English fleet, under Sir George Hooke, captured 
Gibraltar. As the assistance of the Portuguese was only 
half-hearted, it was decided in 1705 to seek a new open- 
ing in the east. Catalonia, always inclined to revolt 
against its rulers, and recently irritated by the. conduct of 
Philip V., offered a convenient base of operations. The 
brilliant but eccentric earl of Peterborough succeeded in 
cajituring Barcelona, and by the end of the year the arch- 
duke 'was acknowledged as Charles III. in Catalonia, 
Valencia, and Aragon. A great effort on the part of 
Philip to recover the lost provinces was repulsed, and a 
simultaneous advance of the allies from the cast and from 
Portugal compelled him to evacuate Madrid, where Charles 
HI. was formally i)roclaimed. But the provincial dis- 
union, which had so often hanii)ercd the Jlapsburg kings, 
proved the salvation of their Bour])Oij successor. The 
(>cistilians refused to obey a king who "was forced upon 
them from Aragon, and their religious instincts were 
offended by the alliance of Charles with the heretics of 
England and Holland. Disunion among the allies aided 
the revolt of Castile, and hy the end of 1700 (Miarles 111. 
found himself compelled to evacuate Ins recent compicsts 
and to return to Barcelona. In 1707 the allies attempted 
an(>thcr invasion of (.astile, but tlicy were routed by the 
duke of Berwick at Almanza, and Aragon and V^alcncia 
were forced to return to their allegiance to Philip Y. 
For the next two years the war in the Peninsula languished. 
Charles Ilf. received reinforcements from Austria under 
Stahremberg, but he was unable to do more than retain 
his hold upon Barcelona. In 1710 the cause of the allies 
received a new impulse from the arrival of Stanhope with 
sup])lics of men and money from England. Under 
the joint command of Stanhope and Stahremberg the 
army advanced westwards from Barcelona, defeated i’hilip 
V. at Alinenara and Saragossa, and for the second time 
occupied Madrid The disasters 'wdiicli the French had 
experienced in other parts of filurope had broken the 
[wide of Louis XIV., and ho 's^^as ])rej)ared to purchase 
[»eace by sacrificing his grandson. A treaty would have 
been concluded to this effect at Gertruydenburg, if the 
allies had not insisted that the Frencli troojis should be 
employed in forcing Philip V. to acce[>t it. Louis XTV. 
refused to take arms against his own family, and a sudden 
change in the current of fortune s«aved him from the 
humiliation which his enemies w'ished to force upon him. 
(^harl(‘-s III. found it impossible to maintain Madrid in 
face of the enthusiasm of the (Castilians for his rival. 
The capital of Hjiain was of no importance from a military 
point of view, and the allies determined on its evacuation. 
On their retreat they were followed by Vendome, whom 
Louis XIV. had sent to his grandson’s assistance. 8tan- 
hoi>e, attacked at Brihuega, \ras compelled to capitulate 
with all his forces before Stahremberg could arrive to his 
assistance. The latter was defeated after an obstinate 
struggle at Villa Viciosa. Aragon and Valencia again 
Rubrnitted to Philiji, and the archduke was once more 
confined to C’atalonia. 

At this juncture two events occurred which completely 
altered the balance of the contending powers. The fall of 
the Whig ministry through a court intrigue gave the con- 
trol of I^nglish policy to the Tories, >vho had always been 
hostile to the w^ar. The death of Joseph L in April 1711 
left the Austrian territories to his brother, the arclidukc 


Charles, who was soon afterwards elected emperor as 
Charles VI. To allow him to obtain the Spanish succes- 
sion -would be to revive the empire of Charles V., and 
would bo even more dangerous to the balance of power 
than the recognition of Philip V. with adequate securities 
against the union of France and Sjiain. The object for 
which the allies had been making such immense exertions 
was now a result to be averted at any cost. 

In these altered circumstances, Bolingbroke, the English Treaty oi 
minister, hurried on the negotiations with France which (Utrecht, 
resulted in the treaty of Utrecht between England, France, 

Spain, and Holland. Philip V. was acknowledged as 
king of Spain, on condition that he sliould formally 
renounce all eventual claims to the crown of h^rance. But 
the partition of the Spanish monarchy w^as insisted upon 
by the allies. The Netherlands were to be handed over 
to Austria, on condition that the Dutch should garrison 
the barrier fortresses. Austria was also to receive the 
Italian provinces of Spain, with the exce[)tion of Sicily, 
which was given to the duke of Savoy with the title of 
king. England naturally obtained considerable advant- 
ages from a war in which she had borne so [irominent a 
jiart. The acquisition of (Bbraltar and Minorca gave her 
the control of the Mediterranean. Tlie Ksit-nfo conferred 
U|)On her the jnivilege of irnjiorting slaves intollie Spanish 
colonies, and she also obtained the right of sending a 
single vessel into the Soutli Si‘as. J^’rance had to recog- 
nize the Protestant succession, and to cede Newfoundland, 

Acadia (Nova Scotia), and Hudson’s Pay. diaries VT. 
refused toaccejit tlie terms offered to him at rtrccht, but 
he found it impossible to carry on t]it‘ war by himself, 
and in 1714 he iniule peace wfitli Fran(*e by the treaty of 
Bastatt. But he still retained the title of king of Spain, 
and showed no willingness to acknowledge I’hilip V, 

The great blot on the conduct of the allies in arranging 
the treaty of Utrecht was the desertion of the Catalans, 
who had rendered such loyal services during tlie war. 

They were left to the tender mercies of Philip who 
sent Berwick to reduce the rebellious jirovince. Barcelona 
resisted for many months with the heroism of dosjiair, and 
was well-nigh reduced to ashes before it (tould be taken 
(September 1714). With its fall all resistance came to 
an end. The three Aragonese provinces w^ere diqirived of 
the last remnants of their ancient jirivi leges, and w'cre 
henceforth ruled from Madrid under CVistilian law^s. 

With the final accession of a Bourbon king Spain 
entered upon a new [leriod of history, in which it once 
more played a considerable ]>art in Euro[»ean politics. 

The death of Louis XIV. (1715), and the acquisition of 
the regency in France by the duke of Orleans, destroyed 
the close connexion that had hi (her to existed betw een 
France and Spain. Phili[i V. was hyjiochondriacal and 
bigoted, the slave of his wife and his confessor, but he 
had certain definite schemes to w4iich he clung with the 
obstinacy of a weak character, in s[)itc of his solemn 
renunciations and the guarantee of the European [lowers, 
lie never relinquished the idea of ultimately succeeding to 
the French throne. In what was regarded as the probable 
event of l^ouis XV. ’s death, he wras determined to enforce 
his liercditary claim, even if lie had to resign tlie crown of 
Sjiain. His interests were diametrically opi»osed to those 
of the duke of Orleans, who w^as, after Phili[)’s family, the 
natural heir to Louis XV. Philip V. liad one oilier guid 
ing passion, enmity to Charles VI., who had robbed the 
fS[»anish monarchy of its fairest provinces in Italy. These 
provinces he set liis heart upon regaining, and in this 
[iroject he was encouraged by the two people w'ho had 
most influence over him, — his wife and his minister. 

Philip V.’s first wife, Maria Louisa of Savoy, had died in 
1714, leaving him two sons, Louis and Ferdinand. A sue- 
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cessor was speedily found for her in the person of Elizabeth 
Farnese, niece of the duke of Parma, who was suggested 
by Alberoni, at that time agent for Parma at Madrid. 
The new queen speedily obtained unlimited ascendency 
over her husband^s mind, and she displayed an unbridled 
ambition and a capacity for intrigue astounding in one 
who had been brought up in complete retirement. As 
Philipps sons by his first wife would exclude her own 
children from the Spanish throne, she was anxious to 
obtain for the latter the reversion of the duchies of Parma 
and Tuscany, to which she had an eventual claim. With 
this end in view she encouraged her husband’s designs in 
Italy, while personal ambition made her eager to see him 
ijinis- on the French throne. Her favour gave the conduct of 
ion of Spanish affairs for a short period to her countryman 
eroni. ^p^groni, one of the strangest personages of the 18th 
century. The son of a gardener at Piacenza, lie had 
sought a career in the church, and had come to Spain in 
the suite of Vendoine, whoso favour he had won by com- 
bining the functions of a cook and a buffoon. After the 
death of his patron he remained in Spain, and conceived 
an ardent affection for the country of his ado[)tion. liaised 
to power by the part he had played in effecting the king’s 
marriage, he determined to exalt Spain from its long de- 
pression to the position it had once occupied in Europe. 
His domestic reforms showed that he had a real capacity 
for government. Commerce and industry revived under 
his patronage ; the army was reorganized, and the revenue 
increased. Put his chief attention was given to the navy, 
the real foundation of the former greatness of Spain. 
Foreigners who had known the country under Charles 11. 
or during the Succession War were astounded at the 
strides which it had made under the new administration. 
Alberoni liiinself is said to have assured Philip that with 
five years of jicaco he would make him tlie most jiowerful 
sovereign of Eiircpe. Put these years of peace ho was 
not destined to have. Alberoni cordially ai>proved the 
Italian designs of Philip, and liopod to employ the restored 
might of Spain in freeing his native country from the 
hated rule of Austria. He had less sympathy with the 
king’s hankering after the French crown and his enmity 
to the regent Orleans, Put he held office only by the 
royal favour, and could not venture to set up bis own will 
against that of his master. He was convinced, and not 
without rejison, that everything would go well if he could 
secure the English alliance. 

J3ut the attitude of Spain had already awaken eti sus- 
picion in France, and the ready mind of Dubois had 
conceived a plan for thwarting Alberoni. He determined 
to desert the policy of Louis XIV, and to conclude a 
close alliance between Franco and brngland. This was to 
be based upon the common danger from rival prctcnder.s, 
which urged the houses of Orleans and Hanover to main- 
tain the provisions of the treaty of Utrecht. An agree- 
ment was arranged between the two states in 17 IG, and, 
being joined by Holland in .lanuary 1717, was known ns 
the Tri[)le Alliance. This wa> a great blow to Alberoni, 
and made him anxious to postpone all ho.stilities until his 
preparations were complete. Put his hand was forced by 
the indignation excited in Philip V.’s mind by an insult 
■offered to him by the oinjieror. The grand inquisitor 
of Spain was arrested in Lombardy as a rebel against 
Charles IIL, his lawful king. Philip V. decided for an 
immediate rupture, and Alberoni against his will had to 
send an expedition to Sardinia, which overran the island 
in 1717. The enthusiasm excited in Spain by the 
-unwonted news of a military 8uccc.ss was increased in 
1718 when another Spanish force occupied Sicily. But 
meanwhile Charles VI. had a}>pealed to France and Eng- 
land for assistance against this nqiture of the treaty of 
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Utrecht. The Triple Alliance, reinforced by the junction 
of Austria, became the Quadruple Alliance (August 1718), 
The resolution of the allies was convincingly displayed in 
a naval encounter in which Admiral Pyng destroyed the 
Spanish ffeet off (;?ape Passaro. 

Hitherto the only fault to be found with Alberoni’s 
schemes is that they were attein])ted prcinaiuroly, and 
<liia was the fault of the king rather than of the iniuister. 
Put the Quadruple Alliance drove him in despair to foim 
those far-reaching projects ^\hicll aie generally associated 
with his name, and which have given rise to the unjust 
impression that his whole jioliey was chimerical and 
unsound. To meet the hostility of England and France 
he must make use of internal divisions. He irnited the 
Pretender to Spain, prepared an ex])editiou m his behalf, 
and concerted with (.'ount (buz, the ininistt r of (diaries 
XIL, a ^and scheme by which Sweden and Pnssia were 
to combine in supporting the Jacobites against (J(‘orge 1. 
At the same time, through the Spanish envoy Uellainarc, 
he organized a conspiracy among the niimiTous opiionents 
of the regent. All these schemes broke, down simul- 
taneonsly. Charles XI 1. was killed at the siege of an 
obscure town in Norway; (lorz was exeeiited by his 
successor; the Spanish fleet wdiieh was to carry tlie Pre- 
tender to England was WTceked ; the conspiracy of Cel- 
lamare w^as discovered and su [ipres^ed. 1"' ranee di‘cUncd 
war, and sent an army under Berwick across the Pjrtnct's. 
An English fleet gratified the national love of a maritiine 
monopoly by burning along the Si>anish coast tin* Ncssels 
and docks wdiich Alberoni had created. TIii‘ enqieior, 
who had just ended a w\ir with Tin key by the treaty of 
Passarowdtz, was able to .send a for(‘e which succeeded in 
recovering Sicily. Alberoni w^as sacnliced to appease the 
enemies of Spain, and was exiled from the kingdom he 
had served so loyally in December 1719. A moiilh later 
Philip V. aec’cpicd the terms iin])osed upon him by the 
Quadruple Alliance. He had to conhnn his rcnuiu-iation 
of the French crown, and also to abandon all claims on 
the pirovinces of S[iain which had been ceded to Anstiia 
by the treaties of Utreeht and Pastatt. He also allowed 
the emperor to retain Sicily, the duke of S.ivov being 
compensated w'ith Sardinia. On tin*, other hanrl (’harlcs 
VL’s pretensions to the Spanish crown weie definitely 
abandoned, and the allies recogni/.cd the evimtual claims 
to J’ariiia and Tuscany of Philiji’s children by his second 
marriage, on condition that tho.se duehic.s slioiild never be 
united with S])ain 

Jn spite of the conclusion of pea(‘e, J’hilip conlinued to 
cherish hi.s animosity against Cliailes Vb, especially as 
the latter showed an inclination to evade tin* condition 
about Parma and Tu.'-eany by encom aging othei i laimants 
to come forward. To gratify thir» pa.'<.sion, i went .so 
far as to lay aside*, hi.s old enmity {ignm^t ihe duke of 
Orleans, and to authorize the negotialKni a ih/^e 
alliance with Franco. His eldest son, Pon Jjiis, was 
married to a daughter of the regent, smd i.nu:s W wa.s 
betrothed to the infanta Maiia Anna r>iil tin* dt-atli of 
Orleans in 17:2^5 gave a nevN diiK-Imn to tin king.^ jxilicy 
In 1724 Europe was astonndi-d by the new.^ that J^hiliii 
had abdicated in fav^our of Don J.uis, and had "■one into 
retirement at San lldelonso. act was geneially attii- 

buted to the indolence and sUjK istition which formed the 
basis of his character, but the real motive was undoubtedly 
a de.sii’t* to remove the chief obstacle lo his aci’Ossion in 
France. Louis XV., however, disapjiointed hi.', expecta- 
tions by continuing to live, and the queen soon wearied of 
her unwonted seclusion. Luis only survived his accos.sion 
eight mouths, and lo the surpri.se of the woild Philip V. 
emerged from his retreat to resume ihe crown which he 
had laid down of his own accord. 

XX 11. — 43 
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The queen returned to power more determined than 
ever to carry out her favourite scheme of obtaining an 
Italian principality for her eldest son Don Carlos. As 
Finance and England had shown themselves lukewarm in 
the matter, she resolved to turn to her husband’s enemy, 
Charles VI. This scheme was suggested by a Dutch 
adventurer, Rip})erda, who inspired Elizabeth with a 
belief that the Austrian alliance would enable her not 
only to effect her object in Italy, but also to regain 
Cibraltar and Minorca for Spain. This w^as rendered the 
more probable by the fact that Charles VJ. had quarrelled 
with England about the foundation of the Ostend Com- 
pany. The conduct of the affair Avas entrusted to llip- 
perda himself, and while he was at Vienna a great impulse 
was given to the negotiation by a complete rupture 
between Spain and France. The (liike of Eourbon, who 
had become chief minister in France after the death of 
Orleans, had set himself to reverse the policy of his pre- 
decessor. To complete this, he sent the infanta back to 
Spain and married Louis XV. to Maria Leezinska, 
daughter of the ex king of I’oland. This insult removed 
the last scru]>les of Philip V. about the Austrian alliance, 
and in April 1725 Uqipcrda concluded the treaty of 
Vienna. I’he mutual renunciations arranged by the 
Quadruple Alliance were confirmed : Spain recognized the 
settlement of the Austrian succession by the Pragmatic 
Sanction and promised gicat commercial privileges to the 
Ostend C’tnnpany, while (diaries VI. pledged him.self to 
secure the succession of Don ("arlos in Itauaand Tuscany 
and to use his innueiice with l^higland to obtain the restitu- 
tion of (libraltar and Minorca. By a secret treaty Charles 
further undertoc»k, in the case of England’s refusal, to 
assist Spain with arms and also to send aid to the 
.lacobites. These, terms were soon divulged by the indis- 
creet vanity of Pu[»pcida Inmsclf, and England and France 
formed the counter-league of Hanover (September 1725), 
which Avas also joined by Frodeiick William 1. of Prussia, 
though only for a short time. 

ilipperda returned to Spain, to be roAvarded with the 
office of chief minister. But his success seems to have 
turned his head ; his boasts about the grand results to be 
expected from the Austrian alliance lu’oved to be ill- 
founded, and his fall AA^as as sudden as his rise had been. 
After a brief period of exile in ICngland, he sought a new 
home in Morocco, Avhere ho became a convoit to Islam 
and di(;d in 1737. But his policy was continued by his 
successor, Don Jose[)h Patino, A\dio sent a fleet to lay siege 
to Gibraltar. Europe was noAv divided into two hostile 
leagues, blit the outbieak of a general war was averted, 
i>artly by Uie pacific inclinations of Waljiole in England 
and Fleury in France, and partly by the groAving coolness ! 
betAveen Austria and Bpain. Charles VI. had been led 
into the treaty of Vienna by a momentary pique against 
England, but he soon realized that ho had more to lose 
than to gain by favouring the Spanish designs upon Italy. 
Accordingly, in May’' 1727, Avhile the siege of Gibraltar 
was i)roceeding, he threw over his obligations to S[)ain 
and signed the preliminaries of a peace Avith England and 
France. The C3stend Company Avas suspended, and the 
questions about Parma, ff’uscany, and Gibraltar w’ere 
referred to a Euro]>ean congress at Soissons. The Sj)anish 
OoA’ernment found it impossible to bold out in isolation, 
and accej>ted tliesc terms by the convention of the Pardo 
(March 1728). 

The congress of Sois.sons was a complete failure, and 
the irrepressible energy of the Spanish queen discovered a 
ncAV method of obtaining her ends. The birth of a. son to 
Louis XV. removed into the background all idea rf the 
succession in France, and th« attitude of Charles VI. 
proved that he would do nothing for Don Carlos. Under 


these circumstances there was do alternative but to sacri- 
fice the prospect of recovering Gibraltar and Minorca and 
to seek the alliance of England and Franco. By the 
treaty of Seville (November 1729) these powers, with 
Holland, concluded an offensive and defensive alliance 
with Spain. The privileges which the latter country had 
conferred upon the Ostend Company were revoked. Don 
Carlos was recognized as the heir to Parma and Tuscany, 
and to enforce his claims these provinces were to bo 
occupied by 6000 Spanish troops. Charles VI., astounded 
at this sudden change in the aspect of affairs, took active 
steps to oppose this occu]mtion of the duchies. He 
collected 30,000 troops in Italy, and when the old duke of 
Parma died in January 1731 he seized his territories aa 
an imperial fief. Elizabeth called upon her allies to carry 
out the treaty of Seville, but Walpole and Fleury were 
unwilling to resort to hostilities. Luckily Charles VI. 
thought more of securing his daughter’s succession in 
Austria than of anything else. By promising that Eng- 
land would guarantee the Pragmatic Sanction, Walpole 
induced the emperor to cODclude the second treaty of 
Vienna (March 1731), which dissolved the Ostend Com- 
pany and confirmed the provisions of tlie treaty of Seville. 

In 1732 English ships conveyed Don Carlos and the 
Spanish troops to Italy. Parma and Piacenza were 
immediately occupied, and the grand-duke of Tuscany 
acknoAvledged Don Carlos as his heir. 

In the long and intricate series of negotiations of which 
Avc have given a brief summary the guiding thread is the 
grasping ambition of the queen of Spain. That ambition 
AA^as by no means satisfied by the results obtained in the 
treaty of Vienna. Austria still held the Italian provinces- 
of Spain and was looking out for an opportunity to expel 
Don Carlos from central Italy. England retained her 
liold upon Gibraltar and Minorca, and claimed a maritime 
and colonial supremacy wdiich threatened to thwart all 
schemes for the revival of Spanish commerce. Elizabeth 
never relinquished for a moment the ho])e of humiliating 
England and expelling the Hapsburgs from Italy. Cir- 
cumstances at this timo were more favourable than they 
had ever been before. The able administration of Patiiio, 

“ the Colbert of Spain,” had restored order in the Spanish 
finances, and had already made considerable strides- 
towards the creation of a formidable fleet. But the great 
advantage lay in the fact that the death of Orleans and 
the birth of children to Louis XV. had removed all 
obstacles in the Avay of an alliance betAveen Spain and 
France. The close union betw’cen the tAvo branches of 
the house of Bourbon, which the Grand Alliance had 
endeavoured to avert, and which circumstances had post- 
poned for twenty years, was now to become an accom- 
plished fact. In 1733 “an eternal and irrevocable family 
compact ” was signed by the Count Bottembourg and Don 
Joseph Patino. France and Spain pledged themselves to 
pursue a common policy in regard both to Austria and 
England, the object of which was to destroy the Italian 
ascendency of the one and the commercial monopoly of 
the other. This treaty, which constituted a danger to 
Europe hardly less than the aggressions of Louis XIV., 

Avas kept a profound secret, and, though its existence was 
more than sas))ected at the time, its full importance has 
not been apprehended until recent times. 

The first opi)orturiity for carrying out this common Wnr of 
policy was offered by the dispute about the Polish succes- tbo PoliaJi 
sion which broke out in 1733 between Stanislaus Leezin- 
ski and Augustus III. of Saxony. Austria and Russia 
supported the latter prince, while Louis XV. espoused the 
cause of his father-in-law. But the war in Poland itself 
was of very secondary importance compared with the 
hostilities to which it gave rise in southern Europe. 
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France, {Spain, and Sardinia concluded the league of Turin 
(October 1733) for the partition of Charles VI/s Italian 
provinces. The chief events of the war, from the Spanish 
point of view, were the occupation of Naples and Sicily 
by Don Carlos. It was intended that he should keep 
these kingdoms, and that Parma and Tuscany should be 
transferred to his younger brother Don Philip. But 
Floury, seeing an opportunity of securing his own ends, 
refused to continue the war for the aggrandizement of 
Spain, In 1735 he concluded the preliminaries of a peace 
with Austria by which Don Carlos was to be nicognized 
as king of the Two Sicilies, Charles VI. was to bo com- 
pensated with I’arma, and his son-in-law was to receive 
Tuscany in exchange for Lorraine, which was eventually 
to pass to Franco. The Spanish queen was bitterly indig- 
nant at the desertion of her ally, at the cession of her 
native Parma to Austria, and at the failure to provide 
anything for her second son. She struggled hard to pro- 
long the war, but the only result of her mamvuvres was 
to [>ostpono the conclusion of the definitive treaty until 
1739, when the preliminaries were confirmed. 

Meanwhile Spain had become involved in a maritime 
quarrel with England. The restrictions ’*^posed by the 
treaty of Utrecht upon English trade with the Si>anisli 
colonies had been systematically evaded by the devtdop- 
inent of a system of organized .smuggling on the part of 
the British traders. The Si>aiiiards, encouraged by the 
secret (•onq»act with France, refused to tolerate an abuse 
whicli their weakness had compelled them to connive at 
ill the ]>revious century. To \)\it a .stop to it they rigidly 
enforced their right of search, often seizing Briti.sh vessels 
on tlic liigh seas and treating the crews with gross 
brutality. Tliis gave rise to great ill-feeling between the 
two nations, whicli was increased by other colonial dis- 
putes about the right of gathering logwood in Cainpcachy 
Jkiy jind on the frontiers of Florida. The jiopular indigna- 
tion in England, which Walpole’s opponents fanned for 
their own purposes, w'as raised to fever-heat by the story 
of .hiiikins, an Engli.sh captain, who maintained that he 
had been tortured and his ears cut off by a Spanish t/Ufirffa 
ivt'iia. Walpole, who had refirsed to beiie\c in the Family 
Compact, and had steadily adhered to a policy of t^tsaco, 
was compelled by the pojiular clamour to declare war in 
October 1730. The iiiaritiiiio operations which followed 
wort insignificant. Admiral Vernon took Porto Bello, 
and An.son plundered I’ayta ; but England was distracted 
by jjarty jcalou.sies and her naval organization had fallen 
into disorder during the long ticacc. Luckily for her, 
Patiilo had died in 173G, and the impulse which he had 
given to the Sjeanish navy ended wfith him. But lieforc 
long tlie (piarrel was absorbed in the great European war 
which arose about the Austrian succession. 

Charles VI. had persuaded almost every Jhiropean 
power to guarantee the Pragmatic Sanction, but, the suc- 
ces.siori of Maria Theresa to his territories was not in the 
least facilitated by the paper promi.scs to support her. 
England was almost the only power that adhered to its 
engagements. Frederick of IVussia advanced an oUsoIete 
claim to Sile^ia, and France seized the ojqjortunity to 
humiliate the house of Hapsburg. Spain hastened to join 
the coalition against the unfortunate heiress. Philip V. 
claimed to represent the Spanish branch of the Hap.sburgs, 
and pleaded the old lainily agreement by which they were 
to succeed on the extinction of the Austrian line. There 
W'as no possibility of so absurd a claim being recognized, 
but it opened the pro.speet of recovering the lo.st provinces 
in Italy. Sardinia w^as gained over by the promise of 
part of Lombardy. Naples and Sicily were already in 
the hands of Don Carlos. It seemed hardly pos.sible that 
Maria Theresa, pressed by enemies on every side, could 
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successfully defend her Italian territories. A Spanish 
army under Montemar was embarked in French vessels, 
and, after evading the English fleet, landed in the Gulf of 
Genoa in 1741. The first news was discouraging, as 
Charles Emmanuel of Sardinia, ready like his predecessors 
to sell his alliance to the highest bidder, had been bought 
off by Maria Theresa. Jt was not till 1742 that the 
campaign began witli an advance upon Modena, w'hero 
the duke had promised his support to Spain. Jlut the 
Austrians and Sardinians were the first in the field. 

They expelled the duke of l^Fodena fiorn his territories, 
and drove Montemar to retreat towards Naples. At 
the same time the Engli.sh fleet appeared before Naples, 
and the threat of an immediate bombardment compelled 
Don Carlos to promise a strict neutralit} during the rc.st 
of the war. Count Gages, who was sent to supi^rsede the 
unsuccessful Montemar, \vas unable U) rcc(»\er the lost 
ground, and the first campaign ended witliout any serious 
advantage to either side beyond the Austrian oetii[)ation 
of Modena. In 1743 Gages again attcinpU'd the invasion 
of Lombardy, but was defeated at Campo Santo and 
repulsed. Austria and Sardinia concliuh‘d a close alliance 
in the treaty of Worms (September 1743), which was 
negotiated by England. IVanco and Spain sought to 
meet this coalition by renewing the Faindy (’oinpact at 
Fontainebleau (October 1743). France undertook to aid 
in conquering the Milanese for l)on Philip, to declare war 
again.st England, and not to make ]>eace until Gibraltar, 
and if pos.sil)le ^linorca too, had been restored to Spain. 

Don Philij) himself was sent with a Spanish army thiough 
southern France, but he failed to force a jiassage through 
the Al}>s. The campaign of 1711 was iiideei.sive, but in 
the next year the great efforts made by ^laria Theresa to 
recover Silesia gave her o]»ponciits in Italy an opportunity 
of which they wore not slow to avail themselves. Gage.s 
effected a junction at Genoa wdth the combined French 
and Spanish troo[>s under Maillebois ami Don Philijj. 
Advancing into Piedmont the allies look Tortona, and 
after occupying Parma and Piacenza lluy invaded l.om- 
bardy. This move effected the desired objcid. oi si‘]iarat- 
ing the Au.striu.ns and Sardinians. Sehulenburg liuiiicd 
off to the defence of his mistress’s territoins, and the 
allies at once turned uj)on Charles ICmmanuel and defeated 
him at Bassignano. The Frencli wi.^lieJ to complete the 
conquest of Piedmont, but the Spaniards in.usteil uj'on 
renewing the invasion of Lombardy. That inoMiice was 
now*^ entirely undefended, as the Anstrian.s had leturned 
to the assi.stance of Charles Eininaniul, who detained 
them by the threat that if he were diverted he would 
make terims with the allie.s. One town after another 
surrendered or was taken, and in Decembei Don Phili}> 
entered Milan in trinm])h. But meanwhile Maria Tlieie.‘^a 
had ended the Silesian War by the tieaty of DrcMh n, and 
was thus enabled to send reinfoicemcnts into ll.dy ’Du* 
tide of success turned with marvellous i,'U"dity. The 
Spaniards evacuated Lombanly, and avcio so»Vi driven 
from all their conquests in Ifiedmont except Toitona. At 
Piacenza, to wdiieh the ]»oiirbon army had letreati'd, it 
W'as conqdetely defeated by the Aii.'^tnan.^. 

At this juncture the new\s armed fiom hpain that Fcrdi- ^ 
Philip V. had died on July 9, and had been succeeded by «and Vl 
Ferdinand VL, the only surviving son of his first marriage, 
Elizabeth Farnese, ‘‘ the termagant,” as Carlyle calls her, 

W'hoso ambition liad lve)»t Earoi»e ombroili‘d h>r tliirty 
years, went into retirement at San TIdefnnso. iliis event 
naturally influenced the war in Italy. It w’as not likely 
that the new king, who had never been on good terni.s 
with his stepmother, w’oiild expend more of his country s 
blood and treasure to obtain a priiicifiality lor his half 
brother. His first act wjis to supersede Gagc« by the 
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marquis of Las Minas, who found the Spanish army at 
Tortona and hastened to withdraw it from Italy into 
Savoy, which Don Philip had occupied since 1742. The 
Austrians at once besieged and captured (lenoa, thus 
cutting off the possibility of a renewed invasion of Italy, 
except through the well-guarded passes of the Alps. 
From this time the military operations ceased to have any 
direct irnj)ortance for Spain, and all interest centred in 
the negotiations which were carried on at Breda in 1747 
and transferred to Aix-la-Chapelle in the next year. The 
chief obstacle to jjeace was the demand of a principality 
for Don Philip, which Ferdinand VI. persisted in as 
necessary for the honour of Spain. Maria Theresa had 
already made sacrifices to Prussia and to Sardinia, and 
resented the idea of ceding any more of licr territories. 
But the persistence of England carried the day, and in 
the treaty of Aix-la-Chapello (October 1748) Don Philip 
obtained Parma, Piacenza, and Ouastalla as an hereditary 
principality, on condition that they should revert to 
Austria on extinction of his male descendants. This was 
the sole advantage gained by Spain. Austria rciaineil 
Lombardy, shorn of the portion promised to Charles 
Emmanuel ; and the commercial and naval ascendency of 
England remained unshaken The recovery of Oibraltar, 
which at one time Philij) V. had confidently expected, was 
now further off than ever. 

Ferdinand AT. was as feeble in health and as averse to 
business as his father had been, but he was equally 
obstinate on certain jioints. Tie would have nothing to 
do with the aggressive policy of his stepmother or with 
the Bourbon schemes for the humiliation of England. 
His accession brokis off the Family (/Ompact, and gave to 
Spain tlu5 unaccustomed boon of thirteen years* jieace. 
His aim was to hold the balance between the rival jiowers 
of western Euro])o, and in this he W'as aided by the discord 
betw’oen his two ministers, Ensenada and (Wvalho, of 
whom the former favoured France and the latter England. 
When Kaunitz, the Austrian envoy at A^crsailles, was 
endeavouring to negotiate an allianeo between the Haj>s- 
burgs and Bourbons, Ferdinand seized the ojqiortunity to 
conclude the treaty of Aranjuez, wdiioh guaranteed the 
neutrality of the Italian jJrovinces of the two families. 
On the outbreak of the Seven A'ears’ AVar in 1756 great 
(jfforis w’ere made to draw 8]>ain into the struggle. 
France ofTered Minorca, which had been lost by Byng at 
the first outbreak of hostilities, and England hastened to 
make the counter-proposition of a cession of Gibraltar. 
Ferdinand, however, refused both bribes, and iiiaintaiued 
his ]K>liey of i>eaee till his death in 1759. 

3 This (jveut gave the Sj)ani.sh crown to Charlco III., who 
had ruled the Two Sicilies since ]7ih5. His accession 
threatened a s]>eedy reversal of Sj)anish policy. The new 
king was a true Bourbon, and naturally inclined to the 
Frcncli alliance lie had an old grudge against England 
for the treatment he had received in the AV’^ar of the 
Austrian Succession, lie also owed a debt of gratitude 
to Maria TJieresa for enabling him to transfer the crown 
of Naples to his third son, whereas by the treaty of Aix- 
la-Clmpellc it ought to Lave passed to his brother, Philip 
of Parma. In spite of these motives, he hesitated for 
two years to take a decisive step. Si)ain w^as not pre- 
I>ared for war, and Charles had never cordially approved 
the change of policy at Versailles which had united France 
with its old rival Austria. But the rapid successes of 
England under Pitt’s administration, and the danger of 
a vast extension of the maritime and colonial ascendency 
of that country, soon overcame his scruples. Id 1761 the 
third Family Com])act was concluded, and Spain under- 
took to give active assistance to France unless peace were 
concluded within a year. Pitt, suspecting the existence 
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of this agreement, pro])osed an immediate declaration of 
war against Spain, but he failed to convince his cabinet 
and resigned. His successors, however, were driven to 
adoj)t his policy, and in January 1762 hostilities com- 
menced betw'een the two countries. But Spain only 
entered the war to share the disasters which France had 
already begun to suffer. An invasion of Portugal, which 
had been regarded as a defenceless prey, was foiled by 
English assistance, and the English fleet captured Alar- 
tinique and Havana. The Bourbon ]>ower8 found it neces- 
sary to implore ))eace, and it was fortunate for them that 
the English government had passed into the hands of 
Bute, who was eager to diminish the iiiliuence of Pitt by 
terminating the war. By the treaty of Paris (February 
1763) England recovered Minorca, extended its colonies 
in every direction at the exi>ense of France, and rejected 
all the demands which Charles HI. had advanced on 
behalf of Spain. 

In spite of the treaty Charles III.*s foreign policy 
continued to be guided by jealousy of England, and he 
clung to the French alliance as the only means by wliich 
bo could avenge his recent humiliation. In this he was 
encouraged by his foreign minister, Grimaldi, who was so 
devoted to France that Choiseiil declared himself to be 
more powerful at Madrid than at AT’rsailles. In 1770 a 
dispute about the Falkland Islands, from which the 
English settlers liad been expelled by a Spanish force, 
would probably have led to a renewal of war if a domestic 
intrigue had not succeeded at this juncture in overthrow- 
ing Choiseiil. For the next few years a marked coolness 
grew up between France and Spain, which was increased 
when Louis XVJ. disappointed the Ijopcs that had been 
formed of his accession and hit (’hoiseul in retirement. 
Grimaldi, chagrined at the failure of an alliance on which 
all his schemes were based, resigned office in 1777 and 
was succeeded by Count Florida l>lanca, one of the most 
distinguished of the able ministers who ruled Sjiain 
during this period. The change of ministers made no 
difference to the policy of Charles 111., whoso obstinacy 
was in no way inferior to that of his predecessors. For 
many years Spain and Portugal had been engaged in 
disputes about the frontiers of their territories in South 
America, dis]Uites which were rendered more hitter by the 
arrogance of Pombal, the Portuguese minister. The death 
of Joseph I. in 1777 and the consequent dismissal of 
Pombal enabled Florida Blanca to negotiate the treaty of 
San Ildefonso, by which Sacramento and the navigation 
of the Uio dc la Plata were ceded to Spain, and a definite 
boundary \^as drawn between Brazil and Paraguay on the 
one bide and l*eru on the other. This was followed in 
March 1778 by the conclusion of a per])ctual alliance at 
the Pardo, by winch Portugal was attached to the interests 
of the Bourbon states. These treaties, which Florida 
Blanca regarded as among the most signal successes of his 
ministry, came very opportunely to enable (Jharles 111. b 
resume the schemes that had lain in abeyance since 1763 
J^higland was involved in a desperate struggle with the 
revolted colonies of North America, and this offered the 
Bourbons the long-desired opportunity for revenge. In 
1778 France entered into close alliance W'ith the colonists, 
and in the next year Spain followed her example. Every- 
thing seemed to favour the allies. The Northern powers, 
irritated by the high-lianded way in which England had 
asserted and exercised her maritime supremacy, formed 
the “armed neutrality” under the lead of Catherine II. 
of Bussia. Even Holland, the oldest and most constant 
ally of England, ^vas involved in the general coalition. 
England, which had failed single-handed to coerce its own 
subjects, was now face to face with the whole maritime 
power of Europe, and was also hampered by domestic and 
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Irish troubles. 8pain succeeded in capturing Minorca 
and laid close siege to Gibraltar. Many of the West- 
Indian islands were captured from the English, and the 
surrender of Cornwallis at Yorktown destroyed the last 
hope of restoring American dependence. The most con- 
fident hoj)es were entertained of stripping England of the 
great bulk of its colonial possessions. But in 1782 the 
tide of success turned, llodney, by the novel manoeuvre 
of breaking the line, destroyed the French fleet in the 
West Indies, wljile the heroic defence of General Elliott 
and the opportune arrival of supplies under the convoy 
of Lord Howe saved Gibraltar from overwhelming odds. 
The want of unaniinity among the allies, each of whom 
thought only of its own interests, hastened the conclusion 
of peace in 1783 The treaty of Versailles, by which 
Spain kept Minorca and obtained the Floridas, was the 
most honourable which that country had concluded since 
Cateau Cambresis. But the failure to recover Gibraltar 
was a bitter disappointment to Charles Hi., who con- 
tinued till his death (December 14, 1788) to cherish the 
scheme of renewing tlio war, though the growing disorders 
in France nuide it more and more certain that he could 
no longer rely u|)on the assistance of that country 

The reigns of the first three Bourbon kings lorm a 
l>eriod of great importam^e in 8panish liistory. At the 
end of the ITth century Spain appeared to be a lifeless 
corjise, over which the other powers of Europe could con- 
tend at will. Tn the iSth century men were astounded 
to see that country rise witli renewed vigour to play once 
more an inde[)endent part on the international stage. 
This revival 'was due in the first ]dace to the change of 
dynasty. Another lla[)s])urg w^ould ])robably have con- 
tinu(‘d the obsolete policy of his predecessors. The 
accession of ine Bombons introduced ifito Spain the 
methods and ideas of government which had raised France 
to greatness uiuler Kichelieu, Mazarin, and Colbert. The 
two groat ])ro))lcnis to be grappled wdtli were the profound 
<l(ipression of trade and agriculture and the fatal wealth 
and ascendency of the church. Philip V., feeble as he 
was personally, began the movement in advance even 
during the Succession War. The abolition of the old 
provincial independence rendered possible a more regular 
and centralized government, an increase of the revenue, 
and the removal of the old im])ediments to trade betw'ecn 
the various provinces. 'Fhe l^'rench oflicers w’lio accom- 
panied the king gave a ne\v organization and new tactics 
to the 8]»anish army, lender the influence of the princess 
Orsini Philip seemed inclined to attack even the prescrip- 
tive privileges of the clergy. His marriage with Elizabeth 
Farnese saved the hierarchy and diverted liis attention to 
wars of aggrandizement. But these Avars were directed 
by purely political motives; the old Hapsburg idea of a 
religious proj>aganda was for ever abandoned. And even 
during the war the ta.sk of internal reform wns hindered 
rather than neglected. The efforts of Alberoni and 
Patiilo gave S[»ain a navy more i>owcrful than that of 
Philip TI. The conquest of the Two Sicilies and the 
acquisition of Parma, though they brought little direct 
advantage to Spain, yet gave conclusive evidence that the 
old lethargy had been shaken off and that the country 
was capable of exertions and sacrifices which had long 
ap])eared impossible. The ])eriod of peace under Ferdi- 
nand VI. was an inesthnable boon to Sjiain. Taxation was 
lightened, production was facilitated by the removal of the 
most crushing burdens, yet at the same time the revenue 
improved and the chronic deficit of pi 3vious reigns was 
replaced by a surplus. And this prince took a stop which 
no one would have expected from him. The concordat of 
1753 was the first vindication of the political interests 
of Spain against the pretensions of Rome. The crown 
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asserted its right to appoint to all important benefices, 
and the number of papal presentations was reduced from 
twelve thousand to fifty-two. The revenue derived by 
the curia from Spain was proportionately diminished, and 
the clergy were compelled to recognize their obligations as 
ineml>ers of the body politic. This measure was followed 
by an edict that hencefortli pa[)al bulls should not be 
obeyed until they had received the royal sanction. 

ihe work of reform, thus tentatively commenced under 
Philip and Icrdinand YJ., was carried still further by 
Charles ITI., whose reign is regarded with more ])ridc by 
the Spaniards than any other since that of Philii) II. 
Charles had served an apj)renticcship in the art of govern- 
ment in Naples, where, with the heli> of his minister 
Taiuicci, he had successfully grappled with evils similar 
to those from which Spain was suffering. He would 
have been a prince quite after the lieart of the 18th 
century if he had not retained too large a share of the 
superstition of his family. He shared to the full that 
coiicei)tion of the rights and duties of monarchy which 
inspired the reforms of Frederick the Great and .loseph 
IL, and his allegiance to the church was fortunately 
counterbalanced by liis desire for absolutism. His greatest 
work, the ex[)ulsion of the »lesuits, would never have been 
carried out if he had not been persuaded of its political 
necessity. The order had already been driven by rom}>al 
from Portugal and by Choiseul from France, when CMiailt‘s 
TIL was convinced that a riot in ]\ladrid, provoked by the 
financial measures of Squillaci, had been jiromoted l>y the 
Jesuits. This conviction oveipowTreil all scriqiles ; tlie 
fathers wcie [iromptly removed from the country, and 
Spain joined the other Bourbon courts in demanding that 
sup[)nissioii of the ordi‘r which was finally decreed by 
Clement XIV. in 1773. Tlie Bubicon once crossed, 
Cliarles’s ministers urgi^d him on in the path of ecclesias- 
tical reform. The increase of lands in mortmain w^as 
restricted ; the number of monasteries w^as diminished ; and 
the Inquisition w’us compelled to moderate its procedure 
and to subordinate its independence to ihe royal w’llJ. 
For the jiapal jurisdiction was substiw.-{ted a national 
court, the c*)tabbshcd at Madrid. 

These measures, of wliich the importance in a country 
like Spain can hardly be over-estimated, were accoinpanii'd 
by others no less notable for the development ol tiadi^ and 
agriculture. The colonial trade was fieed from tin* old 
restiictioii wliich compollefi it to ])ass through (Wliz, and 
other ports weie opened for its n^cejition. Native manu- 
factures were encuuiaged m every way, and a famous 
ordinance in 1773 endeavoured to rcmo\e the old pre- 
judice against trade by declaring that the engaging in 
industrial occupations should not involve an} lo^s of rank 
or its privileges. Internal commuiiicalion was tacilitati'd 
by the construction of canals. Agiicultnie was i(‘\i\cdby 
the removal of the old proliibitioii against era losurcs, — 
so long maintained by the scllish infliicnce of the JA-sYr/, 

- by the planting of trees in tlie arid il*':.(‘rts of ct'iitial 
Spain, and by the rapid growth of ])Opulatn>n, wliicli rose 
in the course of the century from 5, 700, (HK) to 10, r» 1 1,000. 
These measures, wdiich are tuily sclcctcii from a Jaige 
number tending in the same direction, aio t(» be < redited to 
three ministers, whose names reflect its chief iLLstre upon 
Charles IlL\s reign. I)’Araiida, who succeeded the Italian 
Squillaci as finance minislcr, was an Aiagoiicse noble 
who had imbibed tlie sjiirit of philoso[»liical sj>ecuIalion 
from France, lie was the first layman who jiresidcd in 
the council of (/astile, and he introduced into the Spanish 
adiniiiistratioii a liberal tendency quite/ opi>osed to the 
traditions of the country. His views, liowevcr, were not 
congenial to the king, and, after conqdcting liis wwk with 
regard to the Jesuits and the Inquisition, he retired to the 
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embassy in Paris and was succeeded by Camxjomanes. all hope of opposing the i)rogress of England. This failure 
The latter was not only a distinguished statesman but was attributed by the minister to the iTevolution, of which 
also one of the foremost representatives of S])anish litcra- he became the uncompromising opi^onent. The reforms 
turc. He was one of tlie earliest students of political of Charles IIL's reign were abandoned ; all liberal tend- 
economy, and many of the most enlightened measures for cncies in Spain were sui)X>rcssed ; and the Oovernnjent set 
the relief and encouragement of trade are to be assigned itself to restore the old lethargy under absolute rule from 
to him. Put his administration, which aimed at educat- which the country had been gradually awakened. The 
ing the pco[»hj to a share in political life, was almost as movement of reform had made so little progress among 
alien to the wishes of Charles III. as the liberal and anti- the mass of the pcojdo that reaction was really easier than 
clerical schemes of D’Aranda. A far more congenial j)rogress. But Florida Blanca was not content with 
minister was found in Florida Blanca, whose aim was to suppressing liberalism in Si»ain ; he was eager to avenge 
promote the material interests of Spain by the supervision his disa}>x)ointment by crushing the Bevolution in Franco, 
of an internal despotism, who stoi)ped the attack on the lie opened negotiations with the emigrants, urged the 
church when its subordination was secured, who supported European x>owcrs to a crusade on behalf of legitimacy, and 
the economic reforms of Camijomanes, but would only paraded the devotion of Charles IV. to the head of his 
carry them out by a rigid bureaucracy, and who conciliated family. This bellicose i>olicy, however, brought him into 
the king by falling in with his foreign jKdiey even W'hen collision with the queen. Maria Louisa of Parma, a woman 
it conflicted with the national welfare. whoso real abilities were xjerverted to the gratification of 

Meritorious as Charles Tli.^s reforms were, it would sensual lusts, wiis unwilling to allow the minister to sliaro 
give a false impression to rcj)roscnt them as conij)letcly her ascendency over tlio feeble mind of lier husband, and 
Buccessful. The regeneration of »Spain was by no moans bhe feared that the outbreak of war would diminish the 
accomplished, and many of the abuses wliicrli had been revenues which she squandered in self-indulgence. She 
growing for centuries survived the attem]jt to effect their liad already removed from the ministry (^xnipomanes and 
annihilation. One of the chief causes of this failure was other supj)orters of Florida Blanca, and had conii)elled the 
the corriqition and ignorance of the lower officials. The latter to restrict himself to the single department of 
reforming impulse was confined to the educated dosses, foi'eign affairs. Early in 1792 she corn] detod her task by 
and made little iiiijiression nj)on the bulk of the ])Cople. inducing Charles IV. to banish I'lorida Blanca to !Murcia, 
It was of little use to devise the most enlightened and his jdacc w^as entrusted to the veteran D^Aranda. But 
ineasuics vvhen tliere w^as no efficient machinery to carry the new minister found that ho held office only at the 
th(‘m out. Many of the most jiromising reforms remained fav'our of the queen, and that this had to be i»urcliascd by 
mere pajier sclieiacs. 1'ho methods enqdoyed, too, were a disgraceful servility to her jraramour, Emanuel Codoy. 
not always the best calculated to obtain their end. The Spain withdrew from the projected coalition against 
•state took too much upon itself, and attenqited to dis- Fiance, and sought to maintain an atlitudc of neutrality, 
charge functions vNliich would have been better left to which alienated the other X)OV\ers, while it failed to 
local enterprise. Hoads w'ere constructed on a magnificent conciliate the republic. The re])rc*ssive measures of 
scale, but only too often in directions where they were Florida Blanca were withdrawn; society and the jircss 
not wanted, and liu'y remained almost unused. Thus the regained their freedom; and no opposition was oflerod to 
debt was increased without any improvement of the the propaganda of French ideas. JJ’Aranda's policy might 
revenue. The return of Charles III. to a military policy have been successful if it had been adoi'ted earlier, kit 
imposed serious burdens uj)on the country, and it w^oiild the time for temiiorizing w^as now^ past, and it was 
have been better to have ]u-olonged the jieace of Ferdi- necessary for Spain to choose one side or the other. But 
nand VI.’s reign, ingloiious as it a[»peared to an ambitious the decision w’as not allowed to rest with the man who had 
king. Undoubtedly a great advance was made, but equal always shown a sym]>alhy with the revolutionary prin- 
exertions would have ])roduced a greater result in any ciples. In November 1 793 the queen felt herself strong 
other country. The ]»opulatiuu of iSt)uiu remaiued to a enough to carry out the scheme which .she had been long 
great extent sunk in sloth and superstition. Much might maturing. D’Arauda was dismissed, and the office of first 
be hoped from a steady jicrhistence in ameliorative minister was entrusted to Oodoy, wlio liad recently 
measures, but unfortunately the work of reform was received the title of duke of Alcudia. CJodoy, v\lio was at 
interruj)tcd just at the nioiiiont when success a])j)cared to once the queen’s Iovxt and the jiersonal favourite of the 
be within reach. king, had iKxd no education for the part which lie was 

les The death of Charles HI. and the accession of Charles called upon to jilay. Though endowed with a natural 
TV. were contemporary with the outbre.ak of the French quickness of parts and a capacity for intrigue, he had no 
llevolution, which was destined to exercise a decisive habits of aiqdication, no experience of the routine of office, 
influence over the fortunes of the adjacent i»eninsula. and above all no settled iiolicy. His rqjpuintinent w^as 
Florida Blanca, who continued to hold office during the regarded with jealousy by the grandees of Spain, while liis 
first three years of the new reign, found it inif»ossibIe to undisguised relations with the queen outraged the moral 
continue Ins policy. The revival of Spain could only be feelings of the best jiart of the nation. Luckily for 
effected by the restoration of its naval and colonial Codoy, the course to be juiivsncd was decided for him. 
ascendency at the expense of England, and for the cany- The execution of l^ouis XVI. (January 21, 1793) made a 
ing out of this scheme the supjiort of France wras iinpera profound impression in a country where loyalty w^as a 
tively necessary.. I>ut the French alliance rested ujiori the superstition. Charles IV. W'as roused to demand ven- 
rclatioTisliip between the two branches of the house of geance for the insult to his family, and from one end of 
Bourbon, and the Family Com^jact ceased to exist when Spain to the other a cry resounded for immediate w'ar with 
Louis XVI. was dc])rived of iiower by his subjects. Of the inijncus rebels who had shed the blood of an anointed 
this conclusive evidence was given in 1791. Some king. Codoy had nothing to do but to follow the national 
English merchants founded a settlement at Nootka Sound impulse, and Sj^ain became a member of the first coaliti(»n 
on the west coast of America, wliicli provoked an indignant against France. Everything seemed to iiroiniso a rapid 
protest from Spain. But the French national assembly and complete success. The number of volunteers who 
refused to send any assistance, and Florida Blanca was offered their services rendered conscrijition unnecessary; 
compelled to conclude a huiniLiating treaty and to give up and the southern pi evinces of France were so proponder- 
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atingly royalist that they were ready to 'welcome the 
Spaniards as deliverers. These advantages, however, were 
nullified by the shameful incompetence and carelessness of 
the Government. The troops were left without supplies ; 
no plan of combined action was imposed upon the com- 
manders ; and each regiment was loft to act of its own wdll. 
The military action of Spain provoked the contempt of 
Europe. The two campaigns of 1793 and 1794 were one 
long catalogue of failures. The bravery of the soldiers 
was rendered useless by the inca[)acity of their officers, and 
the maladministration of the central Government excited 
such disgust that an outbreak of revolutionary disturbance 
in Spain itself seemed more than j)Ossible. Instead of 
reducing the southern provinces of France, the Spaniards 
were driven from the strong fortresses that guarded the 
Pyrenees, and the French advanced almost to the Ebro. 
And at the same time the English, the hated rivals of 
Spain, were utilizing the war to extend their colonial 
power and were establishing more firmly that maritime 
supremacy which the Spanish Government had been 
struggling for almost a century to overthrow. Tinder the 
circumstances it is no wonder that the queen and Godoy 
hastened to follow the example set by Prussia, and 
concluded the treaty of Easel with France. The terms 
were unexpectedly favourable. Spain jjurchased the 
evacuation of her territories and fortresses ])y the cession 
of her share of St Domingo, which had little but a 
.sentimental value as the first discovery of Columbu.s, and 
which had already been occupied by the luiglish. So 
great was the joy excited in Madrid that jioimUir accla- 
mation gre-eted tlie bestowal upon Godoy of the title of 
“ Prince of the Peace.” lUit the moderation of the treaty 
was only a llinisy disguise of the disgrace that it involved. 
Spain found her.self tied hand and foot to the French 
republic. Godoy had to satisfy his allies by the encourage- 
ment of reforms which both he and his mistress loathed, 
and in 1790 the veil was removed by the coucluhiun of 
the treaty of San Ilclefonso. This was a virtual renewal 
of the Family Compact of 1701, but with far more dis- 
advantageous terms to Spain. ICach p{>wer was {dedged 
to assist the other in case of war with twonty-fivo ships, 
18,000 infantry, and 0000 cavalry. The real object of the 
treaty, which was to involve S[»ain in the war against 
England, was cynically avowed in the eighteenth article, 
by which, during the present ^^ar, the Spanish obliga- 
tions were only to apply to the quarrel between England 
and France. A scheme was prepared for a joint 
attack on the English coast, but it was foiled by the 
battle of St Vincent, in which Jervis and >Jelson forced 
the Spanish lleet to retire to Cadiz. I'his defeat was 
the more disastrous because it cut oil the connexion 
with the colonics and thus deprived Spain of the revenues 
derived from that (piarter. The finances, already exhausted 
by extravagance and inalad ministration, wxre in no con- 
dition to meet the expenses of a naval war, England 
seized the opportunity to punish Sjiain for its conduct in 
the American War by encouraging discontent in the 
Spanish colonies, and in the Peninsula itself botli nobles 
and people were bittia-ly hostile to the queen and her 
favourite. It was in vain that Godoy sought to secure 
the friendship of the reforming party by giving oflice 
to two of its most prominent members, Jovellanos anti 
Saavedra. Spanish pride and bigotry were olfeiided by 
the French occui)ation of Home and the erection of a 
republic in the place of the papal government. The 
treatment of the duke of Parma by the Directory was 
keenly resented by the queen. Godoy found himself 
between two jiartics, the liberals and the ultramontanes, 
who agreed only in hatred of himself. At the same time 
the Directory, whose mistrust was excited by his attitude 


in the question of Parma, in.sistecl upon his dismissal. 
Charles IV. could not venture to refuse a demand from 
I ranee; the queen was alienated by Godoy’s notorious 
infidelities; and in March 1798 h(j was compelled to resign 
liis office. But he did not forfeit his Ijold on tlic king’s 
favour, and he only waited lor a favourable opportunity 
to emerge from his retirement. 

Godoy’s oflice was entrusted to Saavedra, but the 
reformers did not obtain the achantages which tliey 

expected from the change. Jovellanos was conq>ellcd in 

August to retire on account of ill-heallli,--the result, it was 
rumoured, of attempts on tlie part ol his op[)Oiients to 
poison him. His place was taken by Caballero, an ardent 
opponent of reform, w'ho restoied all the abuses of the old 
bureaucratic administration and pantiered to the most 
bigoted j_)rejudices of the clergy and the couii. The 

ministry was hopelessly dividetl, and llu» pt>li-y of the 
I country w^as directed by the basest and most paltry 

I intrigues. The only advantage which Spain enjtqed at 
I this period was comparative independence ol France. 

I The military plans of the, Diroctoi}’^ were unsuccessful 
1 during the absence of their greatest geiieial in I’gypt, and 
I the second coalition gained successes in 1799 whuh had 
j seemed impossible since 1793. But the return of Bona 
. jiarte, follow'ed as it w^as by the fall of the Directory and 
j the establishment of the Consulate, commenced a new 
: epoch for Spain. As soon as the First CV)nsiil had time 
I to turn his attention to the IVninsiila, ho deternnned to 
j lestorc (iodoy, who had already regained the allection of 
the queen, and to make him the tool of his policy. .Maiia 
Louisa wais easily gained oxer l»y ) 'laving on lier devotion 
to the house of Parma, and on Oetoher 1, 18U0, a secret 
treaty w^as concluded at San Jhhdonso. Spain undertook 
to cede Loursiana and to aid France* in all lier wai\> while 
Bonaparte ]>romiscd to raise the duke oi l\ama to the 
rank of king and to increase his territoin s by the addition 
either of Tuscany or of the Itoman 1 negations. This w’as 
followed by (hxloy’s return to power, thougli lie left the 
dei»artment of foreign atTairs to a suliordinate. Sjiain 
, was now more servile to France than evi i, and in 1801 
w'as conr])clled to attack Portugal in tin: French inteiests. 
Bonaparte was indignant against Portugal, ]>ai’tly bec.iuse 
its fleet had aided his enemies in Fgxpt, and partly 
because its harbours offered great naval ad\.uittjgt‘s to the 
English. The S}*anish invasion, which was commanded 
by Godoy in person, met with no lesislanei*, and the 
pr'ince ventured to conclude a peace on his own authority 
by wdiich Portugal })romised to observe a. strict neutrality 
on condition that its territoiies weie left undimiiiislud. 
But Bonaparte I'esenti’d this sliow of iruh ]>endt‘rici , and 
compelled I’liarles IV. to iH'fuse his itiliiic.dmn ot flic 
treaty. Portugal had to submit to far h.u^lm trims, and 
could only purchase iieace by the fe-sion f)f tciritoiy m 
Guiana, by a disadvantageous treaty of cv'nniK'Kc, and by 
a payment of twenty-five millions of fraiKN. ’Fins insult 
to his ally Bonai»arte followed up b\ otlu i^. In the 
' ja’clirninary treaty wdlh hmgland he cided th** Spanish 
colony of Trinidad w’itliout I'vi'ii (onsultiiig tlie court of 
I Madrid, while ho sold Louisiana to the I nited states in 
spite of his j'roinisc not to alienate it exciqit^ b Spain. 
For these humiliations S{)ain had to console it.sell with 
I the empty honour of being the fir-'t sign.iiorv < t tlie treaty 
of Amiens. 

' For nearly three }t‘ars Sj)ain was al]o\ve<l to remain at 
]»eace. Its finances were j»a]'tially revived by tin* i'i‘stoia- 
tion of free intercourse with the coh>nies and by tlie }>ay- 
meut of the supjJies which had been w'ithheld foi the last 
six years. But the adniinistratiiai was as imompcteiit 
and misdirected as ever. Godo}, since his relni’n to oflice, 
bad abandoned all connexion with the reforming party 
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and had thrown himself into the reactionary policy of 
(^ballcro. The Spanish church was once more placed in 
strict subjection to the Roman see, from which for a short 
time it had been freed. Rut the worst evil lay in the 
undisguised <lominatit>n of France, which the Government 
was wholly ineaj)ablc of shaking off. As soon as Rona- 
parte saw himself involved in a new war with England, 
he turned to Spain for assistance and extorted a new 
treaty (OctolxT i), 1803), which was still more burdensome 
than that of 17l)G. Spain had to pay a monthly subsidy 
of six million francs, and to pledge itself to enforce a strict 
neutrality upon Portugal. Thus the country was involved 
in a new and still more disastrous war wdth England. 
The last remnants of its maritime power were shattered 
in the battle^ of Cape Finisterre and Trafalgar, and the 
English seized Ruenos Ayres. The popular liatrcd of 
Godoy was roused to jiassion by these disasters, and many 
competent observers believed that Spain stood on the 
brink of revolution. At the head of the opjmsition was 
the crown prince Ferdinaijd, as insignificant as his rhal, 
hut endowed with all good qualities hy the credulous 
favour of the people. To maintain himself against his 
domestic eneriiies (lodoy turned to France, where Rona- 
parto, now tlie emperor Nai»oJeon T., was irritated hy the 
crown i)ri!ice’s inairiage with a daughter of the king of 
Naples. The court ijuarrels at J\ladrid were fomented 
from Palis in ortler to complete the subordination of 
Spain. Napoleon \\as at this time eager to humble Eng- 
land I)y excluding it from all trade with P]urope. The 
only country which had not aece[)ted his “continental 
system'’ was I'ortiigal, and he determined to reduce that 
kingdom hy force. It was not dilKcult to bribe Godoy, 
wdu) w’as conscious that his position could not he main- 
tained after the death of Charles IV. In October 1807 
Spain accepted the treaty of P'ontaincbleau, which 
arranged a ])artition of Portugal into three parts. The 
northern provinces weie to he given to the young king of 
P^truria, wlio was to [mrchase them hy the cession of 
Tuscany. In the south a jirincipality was to be carved 
out for Godriy himself. Tlic central district was to be 
kept in pledge hy I Vance until tlie concJusioii of a general 
jieace. I'lie treaty w^as hardly cori<*Iuded when a PVencli 
army under Junot marched through Spain to I'ortugal, 
and the royal family of that country fled to Rrazil. Rut 
»Sj)ain w^as destined to share tJie same fate as its neigh* 
bouv. The erowui [irinee, wdiose w'ifc had died in 180G, 
determined to imitate his rival by bidding for PVeneh 
sujiport. He entered into secret relations wdth Reauhar- 
iiais, Napoleon’ft en\oy at Madrid, and went so far as to 
demand the hand of a Ronaparte princess, Godoy, who 
discovered the intrigue, induced ('harles IV. to order liis 
son’s arrest. Napoleon at once seized tlie opiiortunity to 
make JiiiUrtelf absolute master of Spain, and ordered 
French troops to cross the I’yrenees in support of the 
prince. TJiis act terrified Godoy into a reconciliation 
with his opponent. s, hut the PVench invasion was not 
delayed by the removal of its i>relcxt. ClmrJes IV. and 
Iiis niiiiistor, conscious that they could expect no support 
from tlie piuiple, determined on flight. The iiew^s of tliis 
intention, htiwevcr, excited a popular rising in Madrid, and 
the king w^as gonipcllod to al>dicate in favour of liis son. 
Murat, howi'vcr, who commanded the French, refu.sed to 
ho turned aside by this change of circumstances. IIc 
obtained from (.^harles IV. a declaration that his abdica- 
tion had been involuntary, and occupied Madrid (March 
23, 1808). Meanwhile Napoleon advanced to the frontier, 
and Ferdinand was lured hy French agents to an interview 
with the emperor at llayoniie. There he w^as confronted 
with his parents and Godoy, and was intimidated into 
restoring the crown to his father, who at once made a 1 


second abdication. Napoleon now divulged the real inten- 
tion of his actions, and the crowm of Spaiu was formally 
conferred upon his brother Joseph Bonaparte, who two JoRepl 
years before had been made king of Naples. Bona- 

Rut Spanish loyalty was too profound to be daunted 
even hy the awe-inspiring power of the French emperor. 

For the first time Napoleon found himself confronted, not 
hy terrified and selfish rulers, but by an infuriated people. 

The rising in Spain commenced the popular movement 
which ultimately proved fatal to his power. At first he 
treated the novel phenomenon with contempt, and thought 
it sufficient to send his less prominent generals against 
the rebels. Madrid w^as taken without difficulty, but the 
capital was absolutely devoid of military importance, and 
the Spaniards showed great capacity for the guerilla 
warfare in the provinces. The F ronch were repulsed from 
Valencia; and I)ui)ont, who had advanced into the heart 
of Andalusia, was comi)ollod to retreat and ultimately to 
capitulate witli all his forces at Raylen (July 10). The 
Spaniards now advanced upon Madrid and drove Joseph 
from the capital, which he had just entered. Unfortun- 
ately the insurgents displayed less political ability than 
military courage. The government was entrusted in 
Ferdinand’s name to a central junta of thirty-four members, 
a number which was far too large for the conduct of 
executive business. Napoleon’s arrival in Spain was 
enough to restore victory to the French. In less than a 
week the Spanish army was broken through and scattered, 
and Napoleon restored his brother in Madrid. Sir »Iohn 
Moore, wffio had advanced with an English army to the 
relief of the capital, retired wiien he found lie w'as too late, 
and an obstinate battle, in which the gallant general lost 
his life, had to he fought before the troops could secure 
their embarkation at Coruna. Nu])(>lcon, thinking the 
wwk accom])lished, liad quitted the Peninsula, and Soult 
and Victor were left to com[)lcto the reduction of the 
provinces. Tlic capture of Seville resulted in the di.s- 
solution of the central junta, and the Peninsula was only 
saved from final submission by the oUstinate resistance <.>f 
AVellington in Portugal and hy dissensions among tlu^ 
Fnjiich. The marshals wxre jealous of each other, and 
Na[»o]con’s plaus were not approved hy his brother. 
Joseph wished to restore j>eace and order among his 
subjects ill the hope of ruling an independent nation, 
wdiiie Napoleon was determined to annex Spain to his own 
overgrown ernjiire. So far did the.se disjmtes go that 
Joseph resigned his crowm, and was with difficulty induced 
to resume it. Meanw'liile Cadiz became the capital of 
wffiat was left of independent Spain, and there the cortes 
met in 1810 for the purpose of drawing up a new' 
constitution. The fall of the old monarchy and the 
exigencies of self-defence had given to the ref oi tiling i)arty 
an ascentlency which they had ncA er before ])Osses.Hed. In 
the constitution which was promulgated early in 1812 the 
principles of the French constituent assembly were closely 
followed. The Inquisition liad already perished, and the 
last relics of the old autocratic government shared its fate. 
Supreme legislative power w^as placed in tlie hands of a 
single national assembly, and effective checks were devised 
to restrict the powder of tlie monarchy whenever it should 
be revived. The freedom of tbo press was established, and 
the property of the clergy w^as confiscated to defray the 
cxpensc.s of the war. The groat defect of the constitution 
was that it was the work of one party, to which circum- 
stances had given a temporary supremacy, and it failed to 
command the support of the united nation. The noblea 
and })ricsts wxre bitterly hostile, and the latter had more 
influence in Suain than in any European country except 
Ireland. 

The restoration of Spanish independence could hardly 
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have been accomplished ‘without the assistance of England. 
Wellington had already made two attempts to advance 
from Portugal into the adjacent kingdom, but had been 
foiled by superior forces. In 1812 ho determined on a 
great effort. He secured his base of operations by the 
capture of Ciudad liodrigo and Badajoz, and at Salamanca 
he completely routed the opposing army of Marmont. 
This victory enabled the English general to enter Madrid 
(August 12), and Joseph retreated to Valencia. But 
further advance was prevented by the concentration of 
the French forces in the east, and Wellington found it 
advisable to retire for the third time to winter-quarters on 
the Portuguese frontier. It was during this winter that 
Napoleon suffered his first and greatest reverse in the 
retreat from Moscow and the destruction of his grand 
army. This was the signal for the outbreak of the “ war 
of liberation ” in Germany, and French troops had to be 
withdrawn from Spain to central Europe. For the first 
time Wellington found himself opposed by fairly equal 
forces. In the spring of 1813 he advanced from Ciudad 
liodrigo and defeated Jourdan at Vittoria, the battle 
which finally decided the Peninsular War. Joseph retired 
altogether from his kingdom, and Wellington, eager to 
take his part in the great European contest, fought his 
way through the Pyrenees into France. Najioleon, who 
had suffered a crushing defeat at Leipsic, hastened to 
recognize the impossibility of retaining Spain by releasing 
Ferdinand VIL, who returned to Madrid in March 1814. 

After the convulsions it had endured S[)ain required a 
period of firm but conciliatory government, but the ill-fate 
of the country gave the throne at this crisis to the worst 
of her Bourbon kings. Ferdinand VI f. had never pos- 
sessed the good qualities which po[>uhir credulity had 
assigned to him, and he had learnt nothing.in his four 
years* captivity except an aptitude for lying and intrigue, 
lie had no conception of the duties of a ruler ; his public 
conduct ^vaa regulated by pride and su}>erstition, and his 
private life was stained by the grossest sensual indulgence. 
Spain was still governed under the constitution of 1812, 
but the king’s first act was to dissolve the cortes and to 
abrogate the constitution, i)romising, however, to grant a 
new one in its place. But no sooner was ho established on 
the throne, and conscious of the strong reaction in favour 
of the monarchy, than he threw his promises to the wind 
and set himself to restore the old absolutism with all its 
worst abuses. The nobles recovered their privileges and 
their exemption from taxes ; the monasteries were restored; 
the Inquisition resumed its activity; and the Jesuits 
returned to Spain. The liberals were ruthlessly per- 
secuted, together with all who had acknowledged Joseph 
Bonaparte. A camarilla of worthless courtiers and priests 
conducted the government, and urged the king to fresh 
acts of revolutionary violence, b^or six years Spain 
groaned under a royalist “reign of terror,” and isolated 
revolts only served as the occasion for fresh cruelties. 
The finances were squandered in futile cxi)editions to 
recover the South American colonies, which had taken 
advantage of Napoleon’s conquest of S[)aiu to establisli 
their in(iej)endonce. In his straits for money Ferdinand 
ventured to outrage national sentiment by selling Florida 
to the United States in 1819. Discontent found expres- 
sion in the formation of secret soedeties, which were 
especially powerful among the neglected and ill -paid 
soldiers. At last, in 1820, Iliego and Quiroga, two 
officers of an expedition which had been prepared for 
South America, raised the standard of revolt in Cadiz. 
Ferdinand and his advisers proved as incapable as they i 
were tyrannical, and their feeble irresolution enabled the | 
movement to spread over the whole country. In March 
the king gave way and accepted the constitution of 1812. { 
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The royalists or iervUes, as they were called, were dismissed 
from office and their places taken by liberals. The cortes 
met in July, and at once proceeded to dissolve the 
monasteries and the Inquisition, to confiscate the clerical 
tithes, to abolish entails, and to secure the freedom of the 
press and of popular nmetings. Great results might have 
been achieved if the moderate party, under ^fartinez de la 
Kosa, had been able to grapple with the task of suppress- 
ing disorder and establishing a permanent constitution. 
But this was the last thing w^hich the king desired, and 
the moderates were defeated by a factious combination of 
the Herv-Ues and the radicals. lUsings took place among 
the loyal and bigoted peasants of the j)rovinces, and their 
suppression contributed to the victory of the extreme 
party, which seemed to bo secured in 1 822 by the election 
of Iliego as president of the cortes. 

But Spain was not allowed to work out its ovmi salva- 
tion. Europe was dominated at this time by the Holy 
Alliance, which disguised a resolution to repress popular 
liberties and to maintain despotism under a prettmded 
I zeal for piety, justice, and brotherly love. At the con- 
gress of Verona (October 1822) France, Austria, ilussia, 
and l^russia agreed upon armed intervention in Spain, in 
spite of the protest of (^anning on the part of England. 
Spain wras to be called upon to alter her constitution and 
to grant grcdtcr liberty to the king, and if an unsatis- 
factory answer were received France was authorized to 
take active measures. The demand w^as unhesitatingly 
refused, and a French army, 100,000 strong, at once 
entered Spain under the duke of Angoulcmc (April 1823). 
No effective resistance w'as made, and Madrid w^as enlered 
by the invaders (Muy 23). The cort(*s, howeviT. liad 
carried off the king to Seville, whence they again rcireated 
to Cadiz. The bombardment of that city terminated the 
revolution and Ferdinand was released (October 1). His 
first act w'as to revoke everything that had been done 
since 1819. The Inquisition was not restored, but the 
.secular tribunals took a terrible revenge upon the leaders 
of the rebellion. The protest of the duke of Angouleme 
against these cruelties was unheeded. hATn the fear of 
revolt, the last che^ k; upon despotism, was I'CJiioved by the 
presence of the French army, wdiich romaiiu^d in S])ain 
till 1827. But Spain had to pay for tlu5 restoration of 
the royal absolutism, as Fanning backed up his juotest 
against the intervention of France by ackm)\vJ(‘dgmg the 
independence of the Spanish colonies. 

Ferdinand VII. was enabled to finish his wortldess and 
disastrous reign in comparative peace. In 1829 he 
married a fourth wife, [Maria (’hristina of Naples, and at 
the same time he issued a “Pragmatic Sanction” abol- 
ishing the Salic law' in Spain. No one exi>ecte<l any 
practical results fn)m this edict, but a formal protect was 
made against it by the king’s brothers, (’arlos and 
Francisco, and also by the French and Ncajiuiitan Bour- 
bons. In the next yeai-, however, the queen gave birth 
to a daughter, Isabella, who w^as proclaimed as <|m*cn on 
her father’s death in 18.33, wliiJe lier mother undertook 
the office of regent. Don Carlos at once UNseitcd his 
intention of maintaining the Salic Jaw, and rallied round 
him all the sujiporters of absoluti&in, especial]} tho inhab- 
itants of tlic Basque Provinces. Christina was compelled 
to roly upon the liberals, and to conciliate them by the 
grant of a constitution, the estatuto real, w’hich established 
two chambers chosen by indirect election. But this con- 
stitution, drawn up under tlic influence of Louis Philippe 
of France, failed to satisfy the advanced liberals, and the 
Christinos split into two parties, the vimlrradon and pro- 
ijredstas. In 1836 the latter party extorted from the 
regent the revival of the constitution of 1812. All this 
time the Government was involved in a desperate struggle 
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with the Carlists, who at first guned considerable successes 
under Zumalacarregai and Cabrera. But the death of 
Zumalacarregui in 1835 and the support of France and 
England ultimately gave the regent the upper hand, and 
in 1839 her general, Espartero, forced the Basque 1^ 
vinces to submit to Isabella. Don Carlos renounced his 
claims in favour of his eldest son, another Carlos, and 
retired to Trieste, where he died in 1855. Christina now 
tried to sever herself from the and to govern 

with the help of the moderate party who enjoyed the 
patronage of Louis Philippe. But England, jealous of 
IVencli influence at Madrid, threw the weight of her in> 
fluencc on to the side of the radicals, w’ho found a powerful 
leader in Espartero. In 1840 Christina had to retire to 
France, and Espartero was recognized as regent by the 
cortes. But his elevation -was resented by the other 
officers, while his subservience to England made him un- 
popular, and in 1843 ho also had to go into exile. Isabella 
was now declared of ago. Christina returned to Madrid, 
and the moderados under Narvaez obtained complete control 
over the government. This was a great victory for France, 
and Louis Philippe abused his success by negotiating the 
infamous “ Spanish marriages.*’ A husband was found for 
Isabella in her cousin, Francis of Assis, whoso recommenda- 
tion in French eyes was the improbability of his begetting 
children. On the same day the queen’s sister, Maria Louisa, 
was married to Louis Philippe’s son, the duke of Mont- 
pensicr. By this means it was Jioped to secure the reversion 
of the Spanish throne for the house of Orleans. The scheme 
recoiled on the heads of those who framed it. The aliena- 
tion of England gave a fatal impulse to the fall of Louis 
Philippe, while the subsequent birth of children to Isabella 
deprived the Montpensier marriage of all importance. 

Spanish history during the reign of Isabella II. presents 
a dismal picture of faction and intrigue. The queen 
herself sought compensation for her unhapjiy marriage in 
sensual indulgence, and tried to cover the dissoluteness of 
her private life by a superstitious devotion to religion and 
by throwing her influence on to the side of the clerical 
and reactionary party. Every now and then the progre- 
sistas and moder^ados forced themselves into office, but 
their mutual jealousy prevented them from acquiring any 
permanent hold upon the government. In 1806 Isabella 
was induced to take vigorous measures against the liberal 
opposition. Narvaez was appointed chief minister; and 
the moat prominent lilwrals, Serrano, Prim, and O’Donnell, 
had to seek safety in exile. The cortes wxre dissolved, 
and many of the deputies were transported to the Canary 
Islands. The ascendency of the court party was main- 
tained by a rigorous persecution, which was continued 
after Narvaez’s death (A]jril 18G8) by Gonzales Bravo. 
Common dangers succeeded at last in combining the 
various sections of the liberals for mutual defence, and 
the people, disgusted by the scandals of the court and the 
contemptible camarilla which surrounded the queen, 
rallied to their side. In September 1868 Serrano and 
Prim returned to Spain, where they raised the standard 


of revolt and offered the people the bribe <ff umversal 
suffrage* The revolution was speedily accomplished, and 
Isabella fled to France, but the successful rebels were at 
once confronted with the difficulty of finding a successor 
for her. During the interregnum Serrano undertook the 
regency, and the cortes drew up a new constitution, by 
wfich an hereditary king was to rule in conjunction with a 
senate and a popular chamber. As no one of the Bourbon 
candidates for the throne was acceptable, it became neces- 
sary to look round for some foreign prince. The offer of 
the crown to Leopold of Hohenzollern-Sigmaringen excited 
the jealousy of France, and gave Napoleon III. the oppor- 
tunity of picking a quarrel, which proved fatal to himself, 
with the rising state of Prussia. At last a king was found AmaJe 
(1870) in Amadeus of Aosta, the second son of Victor Em- 
manuel, who made an honest effort to discharge the diffi- 
cult office of a constitutional king in a country which was 
hardly fitted for constitutional government. But he found 
the task too hard and too distasteful, and resigned in 
1873. A provisional republic was now formed, of which 
Castelar was the guiding spirit. But the Spaniards, trained 
to regard monarchy with superstitious reverence, had no 
sympathy witli rei)ublican institutions. Don Carlos seized 
the opportunity to revive the claim of inalienable male 
succession, and raised the standard of revolt in the Basque 
Provinces, where his name was still a power. The dis- 
orders of the democrats and the approacli of civil war 
threw the responsibility of government upon the army. 

The cortes were dissolved by a military emp d'etat; 
Castelar threw U 2 > his office in disgust; and the administra- 
tion was undertaken by a committee of officers. Anarchy 
was suppressed with a strong hand, but it was obvious 
that order could only be restored by reviving the monarchy. 
Foreign princes were no longer though., of, and the crown 
was offered to p.nd accepted by Alfonso XII., the young Alfong 
son of the exiled Isabella (1874). His first task was to XU. 
terminate the Carlist War, which still continued in the 
north, and this was successfully accomplished in 1876. 

Time was required to restore the prosperity of Spain under 
a peaceful and orderly government and to consolidate 
by prescription the authority of the restored dynasty. 
Unfortunately a premature death carried off Alfonso XII. 
in 1885, before lie could complete the work which circum- 
stances laid upon him. The regency was entrusted to his 
widow, Christina of Austria, and the birth of a jiost- 
humous son (May 17, 1886), who is now the titular king 
of Spain, has excited a feeling of pitying loyalty which 
may help to secure the Bourbon dynasty in the last 
kingdom which is left to it. 

Zftmirwrr.— Lafnente, NUtoriu General deJitpafla ; Ortiz, Competidio General 
de la IJixtoria de Etpafla'y Maiitiiia, Ihxtoria General de ExpaHa (cent, from 
1616 t-o 1600 by MiAhiih); Desormeaux, Abridge Chrtmologttiue de VJhstoire 
^Eepagne, For oliorter peilmls aee Prescott, Ferdinand and Jsabelta; liaum- 
gaiten, GeschtcMe Karls V. (the first volume, the only one which has npiieaicd, 
eontttlns the best account of the rising of the communes) ; Prescott, History of 
Philip //.; Foineron, Iltstoire de Philippe JL, Weiss, VEspagne depuis 
Phtltppe JI.% Huiike, Die Osmanen und die Epannehe Monarehie\ Mignet, Nego- 
tiatwns relatives h la Suecessiotid'Espagnesous Louts XIV. \ ITippeau, Avenement 
des Bourbons an it (me d'Espagne\ Coxe, Memoirs of the Kings of Spain of the 
House of Bourhon\ Jlaningarten, Oeschichte Bjuiniens vom Aushruch der frantbs. 
Revolution ; Uuscr, Oeschiehte Spamens von dem Stui s IsaMlas. (It. L.) 
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The Iberian Peninsula is not a linguistic unity. Not to 
speak of the Basque, which still forms an island of some 
importance in the north-west, three Ilomance languages 
share this extensive territory: — (1) Portugueso-Galician, 
spoken in Portugal, Galicia, and a small portion of the 
province of Leon ; (2) Castilian, covering about two-thirds 
of the Peninsula in the north, centre, and south; (3) 
Catalan, occupying a long strip of territory to the east 
and south-east. 

These three varieties of the Bomana Sttstica are marked 


off from one another much more distinctly than is the 
case with, say, the Eomance dialects of Italy ; they do not 
interpenetrate one another, but where the one ends the 
other begins. It has only been possible to establish at 
the points of junction of two linguistic regions the exist- 
ence of certain mixed jargons in which certain forms of 
each language are intermingled; but these jargons, 
called into existence for the necessities of social relations 
by bilinguists, have an essentially individualistic and 
artificial character. The special development of the vulgar 
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‘ l^tia toagn« ia Spun, and tbe fonnation of the three 
lingnistio types joat entunerated, were promoted by the 
peculiar political circumstances. From the 9th century 
onwards Spain was slowly recaptured from the Moham^ 
medans, and the Latin spoken by the Christians who had 
taken refuge on the slopes of the Pyrenees was slowly 
carried back to the centre and ultimately to the south of 
the Peninsula, whence it had been driven by the Arab 
invasion. Mediaeval Spain divides itself into three cm- 
quistaa — that of Castile (much the most considerable), 
that of Portugal, and that of Aragon ; and to these three 
political conquests corres])ond an equal number of linguistic 
varieties. If a given province now speaks Catalan rather 
than Castilian, the explanation is to be sought simply and 
solely in the fact that it was conquered by a king of 
Aragon and peopled by his Catalan subjects. 

L Catalan. — This domain now embraces, on the main- 
land, the Spanish provinces of Gerona, Barcelona, Tarragona, 
and Lerida (the old principality of Catalonia), and of Cas- 
tellon de la Plana, Valencia, and Alicante (the old kingdom 
of Valencia), and, in the Mediterranean, that of the Balearic 
Islands (the old kingdom of Majorca). Catalan, by its 
most characteristic features, belongs to the Eomance of 
southern France and not to that of Spain; it is legitimate, 
therefore, to regard it ns imported into Spain by those 
Hupfmi whom tlie Arab conquest had driven back beyond 
the mountains into Languedoc, and who in the 9th century 
regained the country of their origin; this conclusion is 
confirmed by the fact that the dialect is also that of two 
French provincf‘.s on the north of the Pyrenees — Roussillon 
and Cerdagne. From the 9th to the 12th century Catalan 
spread further and further within the limits of Catalonia, 
properly so called ; in 1 229 it was brought to Majorca by 
Jaime el Conlpl^tador, and in 1238 the same sovereign 
carried it to Valencia aho. Even Murcia was peopled by 
Catalans in 12G0, but this province really is part of the 
Castilian conquest, and accordingly the Castilian element 
took the upper hand and absorbed the dialect of the earlier 
colonists. The livcr Segura, ^vllich falls into the Mediter- 
ranean in the neighbonriiood of Orihuela, a little to the 
north of Murcia, is as nearly as possible the southern 
boundary of the (Catalan domain ; westward tlie boundary 
coincides pretty exactly with the political frontier, the 
provinces of New Castile and Aragon not being at all 
encroached on. Catalan, 'which by the reunion of Aragon 
and the couutshi]i of Barcelona in 1137 became the oiEcial 
language of the Aragonese monarchy, — although the king- 
dom of Aragon, consisting of the present provinces of 
Saragossa, Huesca, and Terucl, has always been Castilian 
in speech, — established a footing in Italy also, in all parts 
wliere the domination of the kings of Aragon extended, 
viz., in Sicily, Na})los, Corsica, and Sardinia, but it has 
not maintained itself there in modern times except in a 
single district of the last-named island (Alghero) ; every- 
where else in Italy, where it was not spoken except by 
the conquerors, nor written except in the royal chancery, it 
has disappeared without leaving a trace. 

From the 13tli century the name given to the vulgar 
tongue of eastern Spain has been Catalanesch {Cato- 
laniacus) or Catald — the idiom of the Cata- 

lans.^ By Catalanesch or Catald was understood, essen- 
tially, the spoken language and the language of prose, 
while that of poetry, with a large admixture of Provenyal 
forms, was early called Lemody Limod^ or language of 
Limousin, — Catalan grammarians, and particularly the 
most celebrated of them, Ramon Vidal de Besalii, having 
adopted Lemod as tlie generic name of the language of 
the troubadours. These grammarians carefully distinguish 
the vulgar speech, or p hi Catald^ from the refined irobar 
1 The oripin of the name Catalanua i« unknown. 
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idiom, which originally is simply a more or less modified 
form of Provencal. Afterwards, and especially in these 
parts of the Catalan domain outside of Catalonia which 
did not care to acknowledge that they derived their 
language from that province, Lemod received a more 
extensive signification, so as to moan the literary language 
in general, whether of verse or of prose. To this hour, 
particularly in Valencia and the Balearics, Lemod is em- 
ployed to designate on the one hand the old Catalan and 
on the other the very artificial and somewhat archaizing 
idiom which is current in the " jochs florals”; while the 
spoken^ dialect is called, according to the localities, 
Vatencid (in Valencia), Majorqui and Mervorqui (in Majorca 
and Minorca), or Catald (in Catalonia); the fr.nn Cato- 
lanesch is obsolete. 

The principal features which connect Catalan with the 
Romance of France and separate it from that of Spain are 
the following. (1) To take first its treatment of the final 
vowels, — Catalan, like French and l*roven^*al, having only 
oxytones and paroxytones, does not tolerate more than one 
syllable after the tonic accent : thus anima gives arma, 
edmera gives camhra. All the proparoxytoncs of modern 
Catalan are of recent introduction and due to Castilian 
influence. Further, the only post-tonic Latin vowel pre- 
served by the Catalan is, as in Gallo-Roman, a : mare 
gives mar, gratu{») gives grat, but anima gives arma ; and, 
when the word terminates in a group of consonants requir- 
ing a supporting vowel, that vowel is represented by an e : 
arb{o)r€m, Cat. ahre (Prov. and Fr. arbre, but Cast, drhol)', 
j)op\u)l{u8), Cat. pohle (Prov. pohle, Fr. peuple, but Cast. 
pueblo ) ; sometimes, w’hen it is inserted between the 
two consonants instead of being made to follow them, 
the supporting vowel is represented by an o : escdndol 
(scdiidalum), frccol (frivol us), drrol (circulus). In 
some cases a post-tonic vowel other than a is [)reserved 
in Catalan, as, for example, when that vowel forms a 
diphthong with the tonic (Deu, Deus ; Ebriu, TTebreus); 
or, again, it sometimes happens, when the tonic is followed 
by an ^ in hiatus, that the i persists (dildd, dih'ivium ; 
servid, ser\icium; Idhi, l4bium; cin, cerous) ; but in 
many cases these ought to be regarded as learned forms, as 
is shown by the existence of parallel ones, such as serveg, 
where the atonic i has been attracted by the tonic and 
forms a diphthong with it {serviciy servii, aerrey). What 
has just been said as to the treatment of the final vowels 
in Catalan must be understood as applying only to pure 
Catalan, unaltered by the predominance of the Castilian, for 
the actual language is no longer faithful to the principle we 
have laid down ; it allows the final o atonic in a number 
of substantives and adjectives, and in the verb it now con- 
jugates canto, terno, mifo , — a thing unknown in the ancient 
language. (2) As regards conjugation, only two points 
need be taken up here: — {a) it emj>loys the foim known 
as the inchoative, that is to say, the lengthening of tlit 
radical of the present in verbs of tJic thinl corgugation h}^ 
means of the syllable ar or ix, a i)rocecdiiig coiamon to 
Italian, Walachian, Provencal, and French, but altogetlier 
unknown in Hispanic Romance; ih) the foiination of a 
great number of past participles in wliich the termination 
is added, as in Provencal, not to the radical of the verb, 
but to that of the perfect : tmgutiormod from tMt, pogut 
from poch, cmegut from conerh, while CVstilian says ienido 
(formerly also tenvdo)^ podido^ conocido, that is to say, it 
forms those participles from the infinitive. 

As for features common alike to Catalan and Hispanic 
(Castilian and Portuguese) liomance, on the otlicr hand 
and which are unknown to I'roncli Romance, there is only 
one which possesses any importance, the conservation, 
namely, of the Latin u with its original sound, while the 
same vowel has assumed in French and Provencal, from a 
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very early period, — earlier aoubtless than the oldest exist- 
ing monuments of those languages, — a labio-palatal pro- 
nunciation (ii). It is not to be supposed that the separa- 
tion of Catalan from the Gallo-Roman family should have 
occurred before the transformation had taken place ; there 
is good reason to believe that Catalan possessed the ii at 
one time, but afterwards lost it in its contact with the 
Spanish dialects. The question, however, is one for 
further examination. 

Catalan being a variety of the d'ocy it "will be 

convenient to note the peculiarities of its phonetic and 
inflexion as compared with ordinary Proven gal. 

Tonic Vowels , — With rc^rd to a, wliidi is pronounced alike in 
open and close syllables («7W,ar, am arc; ahrCy arbor), there is 
nothing to remark. The Latin c, which is ticatod like I, gives e, 
sometimes close, sometimes ojieu. On this ]>oiiit Catalan is more 
hesitating than Provencal ; it does not distinguish so clearly the 
pronunciation of e according to its origin ; while S (i) is capable of 
yielding an open c, the ^ is often pronounced close, and the poets 
nave no difficulty in making wonls in r close and in e oiion rhyme 
together, which is not the case in Tio venial. T1.3 Latin i? nevei 
yields ie in Catalan as it does in Fieneh and occasionally in Pro- 
ven5al; sodet becomes sen (where u lepreseuts the final d)^ pedem 
makes //cm, and ego cn; in some wonls where the tonic ^ is followed 
by a syllable in which an / occurs, it may become i (ir, heri ; miff, 
medius ; mils, iiieli us) ; and the same holds good for c in a similar 
situation (c/ri, ceri us, cereus; )?/*/*, feria), and for c in a close 
syllable before a nasal excmplum; miiiiri for vmdir^, 

gint for geut\ I tome long and / short, when in hiatus with another 
vowel, produce i (amicJi, amicus , vtff, via). 0 Ionic Jong and o 
short are rcjiresented by o close and o oj)en (amor, amorem; poble, 
])o]>ulus). 0 short is never diphthongized into uo or ue ; such a 

treatment is as foreign to Calalan as the dij»hthongi/ation of ^ into 
ic. Just as e before a syllable in which an i occurs is changed into 
i, so in the same cireumstanees o becomes u (full, folium ; cull, 
volio for voloo) and also when the accented voivcl precedes a 
group of consonants like cl,pU and tlie like (uJl, oc’lus; escuU, 
scopUus). Latin w persists with the Latin pronunciation, and, as 
already said, does not take the Kraii(5o-Proven9al pronunciation u. 
Latin an becomes o (com, causa; or, aurnni); Old Catalan has 
kept the diphthong better, but possibly we should attribute the 
oxamph‘s of an, which are met with in texts of the Kith and 14th 
centuiies to the literary influence of I’rovence. Latin ua tends to 
become o (cor, qua re). 

Atofuc Voweh.-- As for the Latin post-tonic vowids already S|iokcii 
of, it reuiains to b«*. noted that a is often represented in writing by 
e, especially before s ; in old Catalan, the substantives, adjectives, 
and j^arficiples readily form their singular in a and their ]dural 
in esi anna, armes (anima, animas); bona, boves (bona, bonas); 
amada, antades (a mala, am a tas). Tli is e is neither open nor close, 
but a surd e the pronunciation of which comes very near a. In fhe 
same way tlie sujqiortiiig vowel, which is regularly an e in Catalan, 
is often written a, cspeciallv after r arhorem ; astra, astruin ; 
para, patreni); one may say that in tlic actual state of the language 
])Ost -tonic r and a become indistinguishable in a surd sound inter- 
mediate between the French a and mute e. Before the tonic the 
same change between a and c e<»ustantly takes place ; one finds in 
maiiuscrii)t8 cnar, emor for a/nar, amor (the same manner of WTitiiig 
extends even to the case of the tonic syllable, ten and sent from 
tan turn and sane turn being far from rare), and, on the other 
hand, antre, arrar, for entre, error. T atonic is often represented 
by e even when it is long (oihi, vicinus). 0 atonic close, which 
ill genuine Catalan exists only before the tonic, has become w; at 
the present day trimir, cuiUradtr is the real pronunciation of the 
words spelt trornr, contradir, and in the final syllables, verbal or 
other, where under Castilian influence an o has come to be added to 
the normal Catalan form, this o has the value of a u : trom (genuine 
Catalan, t7'op) is pronounced U'omi , ; bravo (genuine Catalan, bran) 
is pronounced bravu. U atonic k»‘^q)s its ground. 

The only strong diphthongs of the spoken language are ai, du 
(rather rare), ei, iu, in, 6i, 6a, tli, uu, Ai produced by a -f i 
or by a -1- a palatal consonant has for the greater jiart of the time 
become an e it;^ the modem language ; factum lias yiehled fait,fcit, 
and then fet, tho last being the actual form ; arias has given er 
alongside of aire,, ari, which arc learned or scmi-learned forms. Of 
the two weak diphthongs id and ud, tho latter, as has been seen, 
tends to become o close m the atonic syllable, and is pronounced u ; 
quaranta has become coranta, then curanta. After the tonic tea 
often becomes a in the Catalan of the tnaiuland (ayga, aqua, 
lUnga, lingua), while in Majorca it becomes o (aygo, llengo). 

Ootisonants , — Final t readily disappears after n or I (tan, tan turn ; 
aman, venin, partin, fov amant, venM, Ac.; mol, multum; ocul, 
ocultum) ; the t reappears in composition before a vowel (fon, 
fontem» but FovU-alba). On the other hand, a t without etymo- 


logical origin is frequently added to words ending in r (eart for ear* 
quare ; mart for mar, mart ; amart, ohirt, infinitive for amar, ohir\ 
and even to some words terminating in a vowel (genii, ingenium; 
premit, premium), or the addition of the t has taken place by 
assimilation to post participles in it. The fdienomenon occurs also 
in Proven9al (see Romania, vii. 107, viii. 110). Median intervocal 
d, represented by s (z) in tho first stage of the language, has dis- 
appeared : fidclis giivofesel, ihm feel, and finally /<?/; videtis 
became w,zets, then veets, vets, and veu. Final d after a vowel has 
produced u (pcM, pedem; niu, nidum;7n(m, modum); but, when 
th'' d, in consequence of tho disappemance of the preceding vowel, 
rests upon a consonant, it remains and ])asscs into the correspond- 
ing surd : frig id us gives feed (pronounced fret). The group dr, 
when produced by tho disappearance of the intermediate vowel, 
becomes nr (ereure, credere; ociure, occidere; veure, videre; 
seure, sodcre). Final n, if originally it stood between two vowels, 
falls away (ho, honum ; w, vinum), hut not wdicii it answers to 
mn (thus donum makes do, but domnuni don\ son urn makes 
so, hut Bomnum son), Nd is reduced to n (demanar, comanarioi 
demaruiar, comandar). Assibilated c before e, % is treated like d ; 
within a word it disappears after having been represented for a 
while by s (luccro gives Ihisir, lluhir; reciporo gives rezehre, 
reebre, rdn'c) ; at the end of a word it is replaced by w (tVM, vicem ; 
fea, fecit). Tho group dr gives ur, just like vHr (jatire, j a core; 
naurc, nocero ; plaure, placere ; but iacere, dicere, diicere, 
make far (fer), dir, dar. Initial I bus been preserved only in 
certain monosvllables (the article lo, los) ; everywhere else it has 
been replaced by I inouillce (Prov. Ih), wdiicli in the present ortho- 
graphy is written U as in Castilian, but foi merly used to he repre- 
.seiited by 1y or yl (Jlclra, literu; Uengua, lingua), i* readily 
disafipcars after m, like t after n (cam, canipum ; terns, tom pus). 
R is replaced by the sui’d p at the cud of a word (truhar in the in- 
finitive, but trap in the present tense) ; so also in the interior of a 
word when it precedes a consonant (snpxrnir, suhvenirc, aopte, 
.siihHo). Median intervocalic / gives v Stephan us) ; it 

has disappeared from profundus, which yielded the form prrmi, 
then pregon (g being introduced to obviate the hiatus). V, wher- 
ever it has been preserved, has tho saino jnonunciatioii as h ; at the 
eud of a word and between vowels it becomes vocalized into u 
(sirnu, suavis ; vinrc, vivere). 0 guttural, written qa before e 
andt, ke(*p8 its ground as a central and as a final Jotter; m tho 
bitter position if is goneiully wiittcn eh (avuch, nmicnm; joeJt, 
jo cum). (/ gut till nl is replaced as a final letter by sunl c (longa, 
but lone ; triynr, but Inch), Tj aflev a consonant gives ss (enssar, 
captiarc) ; hotwocii vowels, aftei having been roj»roscnte<l by softs, 
it has disappeared (ration cm gave raz6, rnys6, then rahd) ; at tho 
end of every word it behaves like ts, that is to say, eliangos into u 
(pren, pro ti urn); irihioad of is the Beooiid peraon plural of the verb 
— at(i)s, et(i)s, it(i)B — now has an, en, ta after having hnd afs, ets, 
its. J)J gives (f between vow'els (virger, viridianuii), and c as a 
terminal (written either ig or ix: goig, gaud i uni, miff, mit.r, 
medium). Rfj and sc before e and i, ns well as x and ps, j ield the 
sound j?7i, represtuited in Catalan by x (angoxa, aligns tin ; eoncUer, 
cognosccre ; dur, dixit; mnteU, metipse). ^^almost everywhere 
has taken the sound of the French j {jtdge, &e. ). /.; and ll give I 

mouinee(/7 in the present orthography : Jill, filiurn ; coasell, con- 
silium; null, nullum). In tho larger portion of the Cntalaii 
domain this I mouillee has become y ; almost everyw’hen* fy is pro- 
nonneed for fill, consey for ccnisclJ. Nj and nn givo n mouillee {ny in 
both old and modem spelling: senyor, soniorem; any, annum). 
Sometimes tho ny becomes mluced to y ; one ooensionally meets in 
manii8crii>ts witli seyor, ay, for sevyor, any, but this pronunciution 
has not become general, os has been the ease vith the y having its 
origin in ll. Lingual r at the end of a w^ord has a tendeiii'y to dis- 
apiKiar when preceded by a vowel : thus the infinitives am are, 
temere, *lftgirc are pronounced umd, temi, lleqU It is never pre- 
served except when jirotocted by the iioii-et^mologieal t already 
spoken of (llegit^t or llrjjf, hut never llegir) ; the r rea])pear.s, iicvcr- 
thelcbs, whenever the infinitive is followed by a pronoun (dona/rme, 
dirho), Jls is reduced to s (cos for cars, eorpiisy H is merely av 
orthographic sign ; it is used to indicate that two consecutive vowels 
do not form a diphthong (vchi, raho), and, added to c, it denotes the 
pronunciation ot tho guttural c at tho end of a w’ord (aynick). 
Inflexion, — Catalan, unlike Old rroven9al and Old French, has 
never had declensions. It is true that in certain texts (especially 
metrical texts) certain traces of case-endings are to be met with, as 
for example Deus and Dcu, amors and amor, clars and clar, forts 
mdfort, tuyt and tots, ahduy eLiid,abdos, senycr and senyor, emperaire 
and €mperador\ but, since these forms are u.sed convertihly, the 
nominative form wlien the word is in the objective, and the 
accusative form w’hen the word is the subject, we can only recog- 
nize in these cases a confused recollection of the Provengal rules 
known only to the literate but of which the transcribers of manu- 
^ripts took no account. Catalan, tlien, makes no distinctions save 
in the gender and the number of its nouns. As regards the forma- 
tion ot tho plural only two observations are necessary. (1) Words 
which have their radical termination in n but which in the singular 
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drop that n, reaume it in the plural before a: homin-^ makes ome 
in the singular and omens in the plural ; asin^um makes cm and 
asms, (2) Words teriiiinating in s surd or sonant and in x 
anciently formed their plural by adding to the singular the syllable 
es {hroft^ brasses ; pres, preses ; mateiXy maUixes), but suljsequcntly, 
from about the ir>th century, the Castilian influence substituted 
oSf BO that one now hears hrassos^ presoSf maUixos, The words in 
tXf sc, St have been assimilated to words in s {x ) ; from bosc/i wc 
originally had the plural hosehes^ but now boscos ; from trial, tristes, 
but now triaios. For these last in there exists a plural formation 
whicli is more in accordance with the genius of the language, and 
consists in the suppression of the a before the t ; from aqmat, 
for example, we have now side by side the two plurals aquestos, 
in the Castilian nuiuuor, and aqueta. The article is lo, los (pro- 
nounced III, las in a portion of the domain), fern, la, lea (las). 
Some instances of U occur in lhf3 ancient tongue, a]»plying indif- 
ferently to the nominative and the objective case; H applying to 
the singular is also not wholly unknown. On the north-western 
border of Catalonia, and in the island of Majorca, the article is not 
a derivative from ille but fioiii ipse (sing. maac. ea or so, feiii. sa ; 
])1. masc. cSj and also ets, which appears to come from istos, — eta for 
esls, like aquets for aquests, “-fem. siis). Compare the corresponding 
Sardinian forms sit^ «/, pi. aos^ aas. On the pronouns it has only 
to be remarked tliat tlie modern language has borrowed from Castilian 
the composite forms nosaltrcs and vosallrtks (pronounced also iiosoltros 
and iwsairus), as also the foi*nivo.s/c,i! 2 i 6 *f 6 ^ (Castilian vdediowucstra 
meremi). 

Conjugation. -Catalan, ainl espc(*ially modern ("atalaii, has 
greatly narrowed the domain of the 2d conjugation in ere ; a largo 
number of vcibs of this «*c»n)ugation hav<‘ been treated as if they 
belonged to the fUl in ere; debere iimkes deurr, videro, vntre, 
and alongside of lutber, whn*li answers to habere, there is a form 
/irure which points to liabere. A curious fact, and one wliieh has 
aris<*n since the 15th eeiituiy, is tlie addition of a jiar.igogie r to 
those infinitives which arc a« Mien ted on the ludieal ; in a portion of 
the Catalan domain one hears crcitrer, vnuxr. Some vcibs origin- 
ally belonging to the conjugation in r*ie have passed ovei into that 
lu^r; forexaiuph* teneie givt'sh./nr alongside of tiadrr, rcinaiiere 
roinamr and roniandn'. In the gerumlive and in the present 
participle (’at. dan ddleis fiom Provenval in still ilistiugmshing 
the conjugation in ir tioni that in er, re, — saying, for example, 
sentint. As in J’lovenyul, Ili<‘ past ]»articiple of a largo number of 
verbs of the ‘2d and ild eonjugations is formed, not from the 
infinitive, hut fiom the pci feet (poqul, rohjul, tingut suggest the 
perfects volch, tnu'h, and not the infinitives voter, 

tenir). In tlio piesent indicatho and subjunctive many verbs in 
ir take the iiiebou live form already dcsciibcd, by lengfliening the 
radical in the three persons of the siiigulai and in the third pirson 
of the pluial by means of the syllable eac {lac ) . agrakir lias the 
present indicaliie offruLsch, at/roJu urs, agralieix, tujrabrixf ii, the 
juesciit siib|Uiietive atftuo wi, -as, -a, -an (or iiioic usually now 
agracsqui, -/.s, -///). The old jierfeet of the conjugation in ar 

liad <; (also i) in the 1st pers .sing, and -a in the 3d ; alongside of 
the -o, wdiieh is profier to Catalan ex<dusively, we also find, in the 
fiiht ]»eriod of the language, -el as in Provencal. Subsequently the 
]>erfect of the three conjugations has admit t('d forms in -r {aindna, 
amdre/u, amoicu, amarni), deiivcd from the ancient plujierfect 
amara, &c , wliieh has lield its ground down to the present day, 
with the nieaiiiJig of a eonditional in some A'eibs (one still bears 
fora, haguera) Ihit tlio simple perft‘ct is no longtjr employed in 
the spoken hiiignage, which has substituted for it a perijdi rustic 
perfect, eompoMcd of the infinitive of the verb and the present of 
the auxiliary ; raig pend re, for example, does not mean “I 
uni going to take,” but “ 1 liave taken.” The oailie.^l example of 
tliis periphrastic perfect carries us back to the 15tli eenturv. The 
most usual form of the subj. pies, in spoken Catalan is that in -i 
for all the three eonjng.'itions {nmi, -i, ^eni, -ea, -in ; *nai, -/v, 
&e. ; senti, -/s’, kv.) ; it aiipears to be an abhreviation from -la, and 
III elfect cerUin subjunctives, such nf\cdntia, temia, tingaia, mnguia 
(for cante, tenm, tingu, vingiu), evident ly formed upon sia (subj of 
esser), have been and still aio used. The same i of the present sub- 
junctive, wdiatever may be its origin, is still found in the im}>ei- 
Icct : nmtfs, •eaaia, -cs, -essim, &e. 

Catalan Dialect of A IgJuro {Surd i via ). — As conijiared with that 
of tlie inaiiilaiid, the Catalan of Alghero, introduced info this 
portion of Sardinia by the Aragonese conquerors and colonists, does 
not present any very important differences ; some of them, such as 
they are, are explicable by the inlluence of the indigenous dialects 
of Sassari and Logudoro. In iihonotics one observes — (1 ) the change 
of Ij into y as an initial before % (ififx, :yigis ; lego, legis), a change 
which does not take jdaee in the (Catalan of the mainland except in 
the interior, or at the ciul of the w^ord ; (2) the frequent change of 
I between vowels and of I after c, g, /, p or h into r {taura, tabula ; 
etvndera, candela ; sang rot, singultum ; fravia,flama). In conjuga- 
tion there arc some notable jieeuliaritios. The 1st neis. sing, docs 
not take the o which continental CJatalan has borrowed fwm 
Castilian (cant, not canto, &c.); the imp. ind. of verbs of the 2d 
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and 8d conjugations has eva, iva instead of ia, a form which also 
occurs in the conditional {cantnriva, drumiriva ) ; the simple per- 
fect, of which some types arc still jireserved in the actual language 
(c.g., aniglu, aylif), has likewise served for the formation not only 
of the past participle but also of the infinitive {agher, habere, can 
only be explained by ach, 3d peisoii of the perfect); the infinitives 
with r jiaragogic {marcr, seurer, ploiirer) are not U8i*d {viure, scare, 
ploure instead) ; in the conjugation of the jiresent of the verb 
cHsar or esser, the 2d |*L*rs. sing, scs foimed upon the persons of 
the plural, wdiile continental Catalan says eta (anciently eat), as 
also, in the plural, scwi, aeu, instead of sow, .son, arc to be noted ; 
tenere Jias passed over to ihu conjugation in re {trenda-=^tendre), 
but it is at the same time true Unit in oidinaiy Catalan also w'c 
have tindrer alongside of lenir the liabitual form ; dicerc gives not 
dir but dburc, wliieh is more regular. 

11. Castilian.— -T his name (derived from the kingdom 
of Castile, the mo.st jiowerful element in the Spanish 
monarchy) is the most convenient designation to apply to 
the linguistic domain which comprises the whole of central 
Spain and the vast regions of America and Asia colonized 
from the IGth century onwards by the Spaiiiard.s. Wc 
might also indeed call it the Spanish domain, narrowing 
the essentially geograpliical meaning of the word Eapaiiol 
(derived, like the other old form Espnnon, from Jfispania), 
and using it in a purely political sense. ilut flic first 
expression is to be preferred, all the more because it has 
been long in use, and even the inhabitants of the domain 
outside the two Castiles fully accept it and arc indeed 
the first to call their idiom Castellano. It is agreed on 
all hands that Castilian is one of the two branches of 
the vulgar Latin of 8[)ain, Portugue.sc-Galician being the 
other ; both idioms, now separated by very marked differ 
cnees, can be traced back directly to one common source 
— the Hispanic Ilomance. One and the same vulgar 
tongue, diversely modified in the lapse of time, has ]»ro- 
duced C/astiJian and Portuguese as two varieties, while 
Catalan, the third language of the Peninsula, connects 
itself, as has already been pointed out, witli the Callo- 
Koinan. 

Within the Castilian domain, thus embracing all in 
Spain that is neither Portuguese nor Catalan, tlicrc exist 
linguistic varieties which it would perha]>s bo an exag- 
geration to call dialects, considering the meaning ordinarily 
attached to that w’ord, but which arc none the less wortliy 
of attention. Cenerally speaking, from \arious circum 
stances, and especially that of the reconquest, by which 
the already-formed idiom of the Christian conquerors and 
colonists xvas gradually conveyed from north to south, 
C^istilian has maintained a uniformity of winch the 
liomance languages afford no other example. We shall 
jiroceed in the first instance to examine the most salient 
features of the normal Castilian, spoken iu the provinces 
more or less closely corresponding to the old limits of 
Old and New (kistile, so o.s to be able afterwards to note 
the peculiarities of what, for want of a better expn s'^ion, 
we must call tlie Castilian dialects. 

In sumo respects Castilian is hardly further remoiv.*d 
from classical Latin than is ftalian ; in f»theis it has 
approximately reached the same stage* J^rt)vcn<;al. As 
regards the tonic accent and the treatment ol tiu* vowels 
w^hich come after it, ( ’astilian may be .sai<l to be essentiall} 
a parox)’tonic language, though it does not altogether 
refuse proparoxy tonic accentuation and it w'oulu be a 
mistake to regard vocables like Idmpara, Idijri/ma, rdpido, 
ikc., as learned words. In this feature, and iu its almost 
universal conservation of tin* final vo^yels e, t, u (n), 
Castilian comes very ncai Ilalian, while it separates Iroin 
it and approaches the Gallo-Jloinan by its modification of 
the consonants. 

Kenw/jf.— Noiiiial (.’astiliaii faithfully ]»rp.MPrves the voarhc, /, 

6, u: the* coinparativelv mfiequciil luslaneus iii which P anil 6 are 
treated like and b must be attiihuted to the woikiuf? ot analogy. 
It diphthongizes H in ic, 6 in ue, wliieh may be regarded as a 
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weakening of uo (see JSomania, It, 30). Somotimes ie and u» in 
the modern laneoage are changed into i and e: aUla from sSlla 
(Old CaBt. Stella), vispera from vSepera (Old Cast, viespera), casHllo 
from caetSllum (Ola Cast castiello), /rente from fron tern (Old Cast 
firttmU), fieco from floccus (Old Cast ftmeo). The words in which 
M and 6 have kept their ground are either learned words like nUdioo, 
rfUrito, or have been borrowed from dialects which do not suiTer 
diphthonpzation. In many cases the old language is more rigorous ; 
thus, while modem Castilian has given the preference to mente, 
como, modo, we find in old texts miente, cuemo, muedo. Lut. au 
makes o in all words of popular origin {cum, oro, &c. ). 

ConsQTuxida, — On the li4uidB I, m, n, r there is little to be re- 
marked, except that the last-named letter has two pronunciations — 
one soft (voiced), as in amor, burla, the other hard (voiceless), as in 
rej^ir, tierra (Old Cast in this case goes so far us to double the 
initial consonant : rrendir) -—and that 7i is often inserted before s and 
d: enmyo, mensage, rendir (redd ere). L mouillc^ (written ll) re- 
presents not only the Latin I, ll, Ij, but ulso, at the beginning of 
words, the combinations el, gl, pi, hl, fi\ llama (flamma), tlave 
(clavis), ZZorar (ploraro); the tendency of the modern language 
is, as in Catalan, to reduce ll to y\ thus one readily hears yetw 
(plenum). N mouilh*e (?7) corresponds to the Latin nn, mn, nj, 
and sometimes to initial n: ano (annum), dtifio (damnum), kvdo 
(noduin). Passing to the dentals, except as an initial, t in words 
that are popularly current and belong to the old stock of the 
language, can only be derived from Lut. tt, pt, and sometimes ct, 
as in meter (mittere), cedar (captaro), 2 mnto (puuctum); but it 
is to be observed that the habitual mode of representing ct in 
uomial Castilian is by eh (proii. teh), as in derecho (directum), 
pecho (pectus), so that wo may take those words in which t alone 
represents ct as secondary forms of learned words; thus we have 
hendito, otubre, aa^Uo as secondary forms of the learned Avords 
hmdiclo, octuhre, mneto, alongside of the old popular forms hendieho, 
ochuhre, satwho, £) corresponds in Castilian to Latin t between 
vowels, or t before r: amado (ainatua), ^uuirc (patrem). At the 
present day the d of the sutlixes ado, ido is no longer pronounced 
throughout the whole extent of the domain, and the same holds 
good also of the final d : aaH, potU, for aalud, poned (from salutem, 
ponite). Sometimes d takes the interdental sound of z (English 
th), or is changed into I ; witness the two pronunciations of the 
name of the capital — Madriz and Madril (adj. MadnlcHo), The 
study of the 8]iiraiits <?,«,«; g, j is made a very delicate one by the 
circumstance that the interdental pronunciation of e, z on the one 
hand, and the guttural pronunciation of g, j on the other, are of 
comparatively recent date, and convoy no notion of tlie value of 
these letters before the 17th century. It is admitted, not without 
reason, that the spirants c, z, which at present represent but one 
interdental sound (a lisped s, or a sound between s and Eng. th in 
thmg), had down till about tlie middle of the 16th century the 
voiceless sound is and the voiced sound dz respectively, ami that 
in like manner the palatal spirants g, j, x, before nssnuiing the 
uniform pronunciation of the guttural spirant (—Germ, eh in 
Buch), had previously represented the voiced sound of 5 (Fr. j) 
and the voiceless sound of if (Fr. ch), whicli arc still found in 
Portuguese and in the Castilian dialects of the north-Avest. The 
substitution of these interdental and guttural soutids for the surd 
and sonant spirants respectively did certainly not take place simul- 
taneously, but the vacillations of the old orthography, and afterwards 
the decision of the Spanish Academy, which suppressed a; (■-'if; x 
was retained for ca) and allows only c and g before e and i, z and j 
before a, o, u, make it impossible for us to follow, with the help of 
the written texts, the course of the transformation. S now has the 
voiceless sound even between vowels: easa (pronounced eaaaa) ; Ihml 
8 readily falls away, especially before liquids : todo los for todos los, 
vamono for vamos noa. The principal sources of j {g) are— Lat. j 
and g before e and i (juego, jo cum ; gente, gen tern); Lat. initial 
8 {jdbon, sa2)onem) ; Lat. x {cojo, cox urn); Ij, cl {cotisejo, con- 
cilium; qjo, oc*lum). The sources of z (c) are Lat. ce, cj, ij, a 
{cielo, caelum; colza, calcca; razon, rationein; zampofia, sym- 
phonia) As regards the spirants/and v, it is to be observed that 
at the beginning of a word / has in many instances been replaced by 
the aspirated h (afterwards silent), while in otheis no less current 
among the people the transformation has not taken place; thus wo 
have hijo (filium) alongside of fiesta (festa). In some coses the / 
has been preserved in oruer to avoid confusion that might aiise from 
identity of sound : t\\o f in Jiel (fidelis) has been kept for the sake 
of distinction from hiel (fel). As for v, it has a marked tendency 
to become confounded, especially as an initial letter, with the 
sonant explosive b; Joseph ScaligeFs xiun — btbere eat viverc — is 
applicable to the Castilians as well as to the Gascons. H is now 
nothing more than a graphic sign, except in Andalusia, where the 
aspirate sound rcni-csented by it comes very near j. "Words be- 
puiiing in kite, where the h, not etymologically derived, marks the 
inseparable aspiration of the initial di}}hthong ue, are readily 
pronounced glle throughout almost the whole extent of the domain : 
gilele for hvxle (olet) ; gdeao for haeao (os). This gilx extends also 
to words beginning with bue : giUno for bvmo (bonum). 


/iDl2Mo9k —There is no trace of declension either in GSstiHan di 
in Portuguese. Some nominative forms— (anciently DUa, and 
in the Castilian of the Jews JHo), CArloa, MAroos^ sastre (sdrtor)— 
have been adopted instead of forms derived from the accusative, but 
the vulgar Latin of the Peninsula in no instance presents two forms 
(subjective and objective case) of the same substantive. The article 
is derived from ille, as it is almost everywhere throughout the 
Romance regions: el, la, and a neuter lo\ loa, laa. The plural of 
the first and second ]^rsoual pronoun has in the modern language 
taken a composite iorm'-^noaotros,voaotroa — which lias been imitated 
in Catalan. Quien, tlie interrogative pronoun which has taken tlie 
place of the old gui, seems to come from quern. 

Conjugation, — The conjugation of Castilian (and Portuguese) de- 
rives a peculiar interest from the archaic features whicli it retains. 
The vulgar Latin of Spain has kept the plu])erfect indicative, still 
in current use us a secondary form of the conditional {caiUAra, wn- 
dUra, partUra), and, what is more remarkable still, as not occurring 
anywhere else, the future perfect {cantdre, veHdUre, 2 )artUre, formerly 
catUAro, mndiero, jHirtidro), The Latin future has been replace(i, 
as everywhere, by the periphrasis (cautare habeo), but it is worth 
noticing that in certain old texts of the 18th century, and in 
the popular songs of a comparatively ancient date which have been 
preserved in Asturias, the auxiliary can still precede the infinitive 
(habeo cautare), as with the Latin writers of the decadence: 
“Mucho do mayor pre^io a seer el tu niiinto Que non sera el nueslro” 
(Berceo, str. 70), AvhereawfJtr (habet sodcre) corresponds 
exactly to aerd (sedere habet). The vulgar Latin of the Peninsula, 
moreover, has jweserved the 2d pers. pi. of the imperative (cantad, 
'cended, jKtrlid), which has disappeared from all the other Romance 
languages. Another special feature of Castilian-Portuguese is the 
complete absence of the form of conjugation known as inchoative 
(intercalation, in the present tense, of the syllable iac or esc between 
the radical and the iiiilexiou), although in all the other tenses, 
except the present, Spanish shoAvs a tendency to lay the accent upon 
the same syllable in all the six ^^ersons, which Avas the object aimed 
at by the inchoative form. Castilian displaces the accent on the 
Ist and 2d pers. jaI of the imperfect {cantdbamos, cantdbais), of the 
plujierfect indicative (canUiramos, cantAraia), and of the imperfect 
subjunctive (caiddacmoa, caiUdseia) ; possibly tlio irnjmlse to this 
Avas given by the forma of future jierfect cantdremoa, caiUdreia 
(cantarlmus, mnUtrUis), The 2d persons ])lujal were formerly 
(except in the perfect) -odea, -edes, -idea ; it was only in the course 
of the 16th century that they got reduced, by the falling away of 
d, to ais, eis, and is. The verb esse re has been mixed, not as in 
the other Romance languages with stare, but with sedere, as is 
proved by older forms seer, sudes, aieden, seyendu, obviously derived 
from sedere, and Avhich have in the texts sometimos the meaning 
of ‘^to be seated,** sometimes that of ^ to be, "and sometimes both. 
In old Latin charters also sedere is frequently met AA’ith in the 
sense of esse: c.g., **sedeat istum meum donati\nim quictum et 
securum** (anno 1134), where aedcai^S'U. Tho 2d fwArs. sing, of 
the present of aer is ercs, which is best explained as borrowed from 
tho imperfect {craa), this tense being often used in Old Spanish 
Avith the meaning of the present ; alongside of crea one finds (but 
only in old documents or in dialecls) aoa, formed like aoia (2d jAers 
pi.) upon aomoa. The aewntuation in the inflexion of jwrl'ects in 
the conjugation called strong, like hubieran, hizieron, which cor- 
respond to habuerun t, fecerunt (while in the other Romance lan- 
guages the Latin typo is orunt: Fr. ewen/, J?mi^),may be regarded 
as truly etymological, or ratlier as a result of the assimilation of 
these, jierfects to the perfects known as weak {amdroii), for there are 
dialectic forms having the accent on tho radical, such as dixon, 
hizon. The past participle of verbs in cr Avas formerly udo (utus) 
in most cases ; at present idxt serves for all verbs in er and ir, except 
some ten or twelve in winch the participle has retained the Latin 
form accented on the radical : dichu, hedto, lyiato, &c. It ought to 
be added that the past particijde in normal Castilian dcriA^es its 
theme not from the perfect but from the infinitive : hahido, aabido, 
from haher, saber, not from hubo, auj)o. 

Castilian Dialkcts. — To discover the features by which these 
are distinguished from normal Castilian Ave must turn to old charters 
and to certain modem compositions in which the provincial forms 
of speech have been reproduced more or less faithfully. 

Marian . — The Asturian idiom, called by the natives bablc, is 
diflerentiated from the Castilian by the following characters. Ie 
occurs, as in Old Castilian, in words formed with the suflix cllum 
(castiellu, portiellu, while modem Castilian has reduced ie to i. 
E, i, u, post-tonic for a, e, o: p&nea {peiias), grades {graciaa), cati 
(cste), frenti {/rente), llcchi (Icche), nuechi {noche), unu {uno), 
prmera {pHmero). There Js no ^ttural spirant, j, but, according 
to circumstances, y or x ; thus Lat cl, Ij gives y: veyu (*veclus), 
espeya (spoc’lum), conaeyu (consilium); and after an i this y is 
hardly pert'eptiblo, to judge by the forma Jiu (filium), escoidoa 
(Oast escogidoa), Caalia {Caatilla ) ; Lat g before e and i, Lat. initial 
j, and Lat sa, x, give x (S) — xiente (gentem), osudiu (Judaeus), 
baxu (bassus), coxu {ooxm), floxu (fluxus). Lat initial / has 
kept its ground, at least in part of the proAdnee : fiu, fueya (Cast 




hefa), ATery xourked feature is the habitual ** mooillure " of 
I and n as initial letters : IZaAe, ZZaer, Ihtna, UtUu ; fUm, Amca, 
Anew, ilube. With lespeot to inflexion the following forms may 
be noted : — ^personal pronouns : i (illi), yoa (illos); i)ossessive pro« 
nouns : mid, pi. mida ; to, tos ; so, soa for both masc. and fern. ; 
verbs : 3d ^rs. pi. imp. of the 2d and 8d conjugations in in 
for ian (Cast ian ) ; train, Unin, faain (ixom facer), fiin (from fer), 
and even some instances of the 2d pers. sin^. {(ibia ; Cast. 
hahias ) ; instances of pres. subj. in ia for a {atrma, mdtia, aipw). 
The verb acr gives yes (sometimes yeres) in the 2d pers. sing., ye 
in the 3d, Facere appears under two forms-^/hcerand/cr, — and 
to tie abridged form correspond fda, fienM, fiin, &c. 1 re often 

appears under the form dir {antes de diroa^^ antes de iros), which it 
is not necessary to explain by de-ire (see Schuchanit, Ztackr, /. 
rom. PhiloL, v. 312). 

Navarreae- Aragonese, —In its treatment of the post-tonic vowels 
this dialect parts company with uornml Castilian and comes nearer 
Catalan, in so far as it drops the final e, especially after nt, rl 
(mont, plojsUnt, muert,fueTt, parents, gents)', and, when the atonic 
€ has dropped after a v, this v becomes a vowel — hreu (brevem), 
gricn (*grevein), nueu (novem). Navarresc-Aragoncso has the 
diphthongs ie, vs from tonic t and d, and adheres more strictly 
to them than normal Castilian docs, — cuende (comitciu), huey 
(h<5die), pmyo (podium), yes (Sst), yeran (erant), while Castilian 
says eonde, hoy, poyo, es, eraii. The initial combinations cl, pi, jl, 
have withstood the transformation into ll better than in Castilian : 
piano, plena, plega, clamado, jlsuma are current in old documents ; 
and at the present day, although the I has come to bo **mouill<ie,'* 
the first consonant has not disappeared {plhiuia., jtUord, pllano— 
pronounced pljuma, Ac.). Lat. ct gives it, not ch as in Castilian : 
nucyt (nocteni), (dea true turn), (provectum), 

dito for ditto (d ictum). i) between vowels kept its ground longer 
than in Castilian : documents of the 14th century supply such forms 
as vidicron, nido, hudio,provedir, rnlemir, prodeza, lienedit, mdiendo, 
Ac. ; but afterwards y came to be substituted for d or dj : ncyere 
(videre), aeycr (sedere), aeya (sedeat), goyo (gaudium), enueyo 
(inodium). Initial / docs not change into A ; fiUo,fcito, Navarrese- 
Aragoncso docs not possess the guttural spirant {j) of Casttliun, 
which is here rendered according to circumstances either by g (Fr. 
j) or by ll {I inouillco), but never by the Asturian x. Certain forms 
of the conjugation of the verb differ from the (’Jastilian : dar, cat/ir, 
haver, mher, poncr readily form their imperfects and imperfect 
subjunctives like the regular veibs in ar and cr,---ha.vU'ron (Cast. 
hubicron), estaron (Cast, eatnhirrori), sahid (Cast, snpo), dasen (Cast. 
diesen), poniese (Cast, puaiese) ; on the other band, past ]»artici])le8 
and gerundives forme<f from the ]ierfe<*t are to be met with,— 
for facirndo (perf. Jiso), iuviendn and tuvuio for tni^cndo, tenido 
(perf. two). 111 the region bordering on Catalonia the simple 
perfect has given way before the periplirastic form proper to 
Catalan: voy caycr (I fell), va /<^ (he has done), vamos ir (we went), 
&c. ; the imperfects of verbs in er, ir, moreover, are found in eba, 
iba {cowsha, suhiba, for comia, subia), and some presents also occur 
where the Catalan influence makes itself felt : csfUjo (Cal. estkh), 
vaigo (Cat. vaig), neigo (Cat. veig). NavarrehC- Aragonese makes use 
of the adverb en as a jironoun ; no h^s rn daren ttaa, no’n hi ha, 
Andalwtian, — The word “dialect” is still more nppropiiately 
applied to Andalusian than either to Asturian or Navari-ese- 
Aragonese. Many peimliaritics of pronunciation, how’cvcr, are 
commonly called Andalusian which are fur from being confined to 
Andalusia proper, but are met witli in the vulgar siicech of many 

S irts of the Castilian domain, both in Europe and in America. 

f these but a few occur only there, or at least have not yet been 
observed elsewhere than in that great province of soiitlieru Spain. 
They are the following. L, n, r, d between vowels or at the end 
of a word disappear: ad {aal), s6 {sol), vice {vietic), tice {(ienc), jtaa 
and jKi {para), mia (mira), mta and lui {nada), too and to {todo), 
D is drojiped even from the beginning of a word : e {de), mero 
{dincro), on {don), llefore an explosive, /, r, d are often represented 
by t ; saiga {saiga), vaiga {vixlga), laigo {largo), maire {madre), 
l^tire {padre), Lat. / is more rigorously represented by h than 
in normal Castilian, and this A here preserves the aspirate sound 
which it has lost elsewhere ; hahld, horma {forma), hsder, are 
])ronounced with a very strong aspiration, almost identical with 
that oi j. The Andalusians also very readily write tliese word.s 
jahid, forma, joder. This aspirate, expressed by j, often 1ms r.o 
etymological origin ; for example, Jdndalo, a nickname applied to 
Andalusians, is simply tlie word Arulaluz X’ronounced witli the 
strong aspiration characteristic of the inhabitants of the province. 
0, z are seldom pronounced like s ; but a feature more peculiar to 
the Andalusians is the inverse process, the softened and interdental 
pronunciation of the s (the so-called eeceo) : zcTwr {seilor), &c. 
Before a consonant and at the end of a Avord s becomes a simjde 
aspimtion ; mihnio {niismo), I>ioh {Dios), do reales {dos reales). In 
the inflexion of the verb there is nothing sjiecial to note, except 
some instances of 2d pors. sing, of the perfect in tes fox U: 
eslunistea, estwites, for evidently a formation by analogy 

from the 2d pers. of the other tenses, which all have s. 


It » with ^e Andalusian dialect that we can most readily aaso- 
ctate the varieties of Castilian which are spoken in South America. . 
Hero some of the most characteristic features of the language of the 
extreme south of Spain are reproduced, — either because the Cas- 
tilian of America has spontaneously passed through the same 
phonetic transformations or because the Andalusian element, very 
strongly rexiresented in colonization, succeeded in transporting its 
local habits of speech to the!Ncw World. 

X«o/kwe. ---Proceeding on inadequate indio.ations, the existence of 
a Leonese dialect has been imprudoiiily udmittodiii some quarters; 
but the old kingdom of Leon cannot in any way be coiisidcied as 
constituting a linguistic domain Avith an individuality of its own. 
The fact that a poem of tbf» 13th century (the AUrandro), and 
certain redactions of the oldest Spanish code, the Fimro Juzgo, 
have a Lconoso origin has been made too much of, ami has led to 
a tendency to localize excessively certain features common to the 
whole western zone where the transition takes i)lace from Castilian 
to Galician-Portuguese. 

IIL PoKTUi^OKSE.— Portuguese-Galician constitutes the 
second branch of the Latin of Hjiain. In it we must dis- 
tinguish — (1) Portuguese (Portvgmz, perhajis a contraction 
from the old Portugalensis), the language of 

the kingdom of Portugal and its colonies in Africa, Asia, and 
America (Brazil) ; (2) Galician {Gallego), or the language 
of the old kingdom of Galicia (the modern xirovirices of 
Pontevedra, La Coruna, Oronse, and Lugo) and of a x>ortion 
of the old kingdom of Leon (the territory of Vierzo in the 
X)rovince of Loon). Portuguese, like Castilian, is a literary 
language, which for ages has served as tho vehicle of the 
literature of the Portuguese nation constituted in the be- 
ginning of the 12th century. Galician, on the other hand, 
which began early in the Middle Ages a literary life, — for it 
was emx)loyed by Alfonso the Wise in his cantigas in honour 
of the Virgin, —decayed in proportion as the monarchy of 
Castile and Leon, to which Galicia had boon annexed, 
gathered force and unity in its southward conquest. At 
the present day Gallego, which is simply Portuguese 
variously modified and with a develox>inont in some 
respects arrested, is far from having as a dialect the same 
importance as Catalan, not only because tho Spaniards 
who spieak it (1,800,000) number much less than the 
Catalans (3, .500, 000), but also because, its literary culture 
having been early abandoned in favour of Castilian, it 
inevitably fell into t\o vegetative condition of a provincial 
patois. Speaking generally, Portuguese is further removed 
than Castilian from Latin ; its development has gone 
further, and its actual forms are more worn out than 
those of the sister language, and hence it has, not Avith- 
out reason, been conqiared to French, with Avhich it has 
some very notable analogies. But, on the other hand, 
Portuguese has remained more exclusively Latin in its 
vocabulary, and, xiarticularly in its conjugation, it has 
managed to jireservo several features Avhich give it, as 
comjiared with Castilian, a highly archaic air. Old 
Portuguese, and more especially the poetic language of the 
13th century, received from the language of the trouba- 
dours, in whose jioetry the earlier Portuguese [>octs found 
much of their inspiration, certain words and certain tni ns 
of expression which have left upon it indelible 1 races. 

Vowels. — Lat. If, 6 Avith the aeerrit have ii<*t Ihm'ii «lqi]itIit»ii^Mzc(l 
into ic, uo, nc: p4 (]nnlem), dtz (defcDi), hum (boi.us), podt 
(potot). On the ollu-r liaml, I‘ortii<xu« sc has a niiinbor of 

strong diphthongs pioduml by tho attr-nlioa of an / in IiIjIus or 
the lusolution ot an explosive inlo i ' tadm {\ oh\,\), fnra (Icna), 
feiio (fa ctiiin), sc\xo (sax ii m), odo (oct o). A quite peculiar b uliire 
of tho language oecur.s in Iho “iia‘'ril vowcl.s, ” winch aie formed by 
the Latin aceented vowds followed by m, n, or n1, nd : bH (bene), 
grd (grandein), bo (bonuiii). Tlics. iia.sal vowels enter into com- 
bination Avitb a final atonic vowel- inndo (german us); also nnido 
(umant), scrindo (serinonein), wlieie the o is a degciieiated lepre- 
sentativo of the Latin final A'owel In Old Portuguese tin* nasal 
vowel or diphthong A\ns not as now inniked by the td (*), but was 
expressed indiflerentlv Jind Antliont regard to the etAmoIogy by m 
or ni hem (bene), tan (Laiituiri), disserom (dixeruiit), sermom 
(serin on cm). The J^tm diphthong au is rendered m Portuguese 
byow {mro, auruni ; poueo, jiaueum), also pronoum-ed <A. With 
regard to the atonic a owels, there is a tendency to reduce a into o 



352 S P A I lif [uTnu.TTnul. 


vowel resembling the Fr. e *^]iiuet/* to pronounce o as and to 
drq) f after a group of consonants {dent for dmte), 

CmisonanU , — Hero the most remarkable feature, and that which 
most distinctly marks tbo wear and tear througli wliicli the language 
has passed, is the disappearance of the median consonants I and n : 
coroa (corona), laa (luna), p 6 r formerly poer (j)onero), canego 
(caiionicus), mr (venire), d 6 r^ fornicUy door (dolorem), pciqo 
(palatinni), saiide (saluteni), (pelagus). Latin h passes 
regularly into v : cavallo (cahallus), fara (faba), arvore 
(arborem) ; but, on the other bund, J^atin initial v readily tends 
to become b: hexiga (vesica), hodo (votum). Latin initial/ 
never becomes h: fazer (fan ere), jUo (filiim). Latin c before e 
and i is rej)reseuted either by the lianl siljilant 8 or by the soft 2. 
Latin g between vowels is dropped beiore e and t: let for leer 
(legerc), drdo (digitinn); the bJime is the case with d, of course, 
in simil'ir circumstances : remir (rcdiniere), rir (ridere). Latin 
j has assumed the sound of the French / The Latin combinations 
f/, /, pi at the beginning of words are transformed in two ways in 
words of jiopular origin. Either the initial consonant is retained 
while the / IS changed into r. entvo {ulnwxm) ^ prazer (plaeere), 
/■ror (florem) ; or the group is changed in ch ( — Fr. c/i, Catal. a*) 
through the intermediate sounds kjy fj\ pj : chamar (clainare), 
e}m,o (planus), chnonna (flamma). Within the word the same 
group and other gioups also in wdiicli the second consonant is an I 
produce I inoiullee (^Mitten Ih, just as n mouillee is written as 
lu rioveij^al). orciha (ovic’Ja), velho (*veclus); and sometimes 
ch : Jacho (lac’liim), ancho (ampluin). Lat. avs or ac before e and 
i gives X (Fr. c/i). hmjro (hassns), (fascia). The gioup ct 
isiedined to//, htlo (Icctiini), pcito (pectus), noite (noctoni); 
sometimes to w/: donto (doctus). Such words hs/tm/o, rc/o, dilrto 
are modern derivatives liom the learned foims fritcto, recto, dilcclo. 
Latin C.V breomes m. scis (sc^); or me, ( = Fr. ?V/t, ch): scixo 
(sax 11m), /u.ro (lux um) ; orevensA’; r/mv; (dixi). 

Injh'xton, -The Foituguese article, now 1 educed to the vocalic 
form 0, (/, os, 09, was lo (execjUionally also el, which still suivives 
in the expression Kl^lici), la, I08, las m the old language. AVords 
ending 111 I in the singular lose the I in the idural (because it then 
becoims median, and so is dropped): sol (solciii), but soes (soles); 
those having do in the sing, lorni the ]dural either in dcs or m oca 
according to the etyniolo^ : tlius cdo (caiicin) makes edfw, but ra^do 
makes ra<;OcN. As regards the pronoun, mention must be made of 
the non-etyniological forms of the personal niitn and of the feminine 
possessne lomlm, where the second n has been brought in by tlie 
initial nasal, rortiigucse conjugation lias more that is interesting. 
In the iiersonul suttixes the forms of the 2d pers pi. in oaIcs, edes, 
ides lost the d in the IHlh century, and lia\e ikav become a cu, %s 
tliiough the intermediate forms «ca*, ces, as. 'fin* foim In dc.? lias 
persisted only in those verbs w'here it was protected by the con- 
sonants ii or r 2»rcceding it : pondes, tc<?ides', a tides, ainardes, and also 
no doubt ill some forms of the present of the imperative, xvherc the 
theme has been reduced to an extraordinary degree by the disappear- 
aneo of a consonant and the contraction of vowels: 'ides', erodes, ledes, 
&c. Vortuguese is tire on ly lloniance language which possesses a pei - 
soiial or conpigated iniinitive : arnar, amar~ts, avuir, amn/r-mvs, 
uniar-des, uinar-an: e,g., aiite.'i de sair-mos, “bcfoie we go out.” 
Again, Portuguese alone has preserved the pluperfect in its original 
meaning, so that, lor example, amarn (aniaveram) signifies not 
merely as elscwlieie “I would love,” but also “1 had loved.” The 
futuie ]»erfeet, retained as in Ca.stilian, ha.s lost its vowel of in- 
flexion 111 the 1st and 3d xiers. sing, and consec^uently becomes 
liable to be confounded with the infinitive, {amar, rctulcr, partir). 
Portuguese, though less frequently than Castilian, employs Ur 
(ten ere) as an auxiliary, alongside of ai'cr; and it also supplements 
the use of esse re witli sc d ere, which furnislied the subj. seja, the 
imperative se, sede, the gciiindivo srndo, the paiticiple teido, and 
some other lenses in tlie old language. Among the poculiaritics of 
Portuguese conjugation in.iy be mentioned- -(1 ) the a.ssimiiation 
of the 3il f»ers. sing, to the l.st in strong perfects {houve, piidcy quiz, 
f'2), while Castiliau has huhe mid habo’, (2) the inifK^rfects jmnhn, 
tniha, vinha (from por, ter, and nr), which are accented on the 
radical in older to avoid the loss of the n {ponia wouhl have made 
pola), and wdiicli substitute u and i for o and c in order to dis- 
tinguish from the present subjunctive {ponha, tcniui, venha). 


Almost all the phonetic features which distiuc^b 
Portuguese from Castilian are possessed by Gallego also. ]%rtu* 
guese and Galician even now are practically one lanmiage, and still 
more was this the case formerly : the identity of 9ie tw’o idioms 
would become still more obvious if the ortho^apliy employed by 
the Galicians wore more strictly phonetic, and if certain transcrip- 
tions of sounds borrowed from the grammar of the official language 
(Castilian) did not veil the true pronunciation of the dialect. It is 
stated, for example, that Gallego does not possess nasal diph- 
thongs ; .still it may bo eoiicedea once for all that such a word as 
planus, which in Galieian is written sometimes chau and sometimes 
cimn, cannot be very remote from the Portuguese nasal x»ronuneia- 
tion chao. One ot the most notable diiferencos betw'eeii normal 
Portuguese and Galieian is the substitution of the surd s})irant 
in place of the sonant spirant for the Lat. j before all vowels and g 
before e and i : xuez (judicum). Port, jmz; xunto (junctum), 
Port, juido ; xente (gentem), Port, gente. In conjupilioii the 
Xieculiarities of Gallego are more marked ; si. ne find their explana- 
tion within the dialect itself, others ae.eiu to bo due to Castilian 
inlluoncc. The 2il persons plural liave still their old form adea, 
edes, ides', so that iu this instance it would seem as if Gallego had 
been arrested in its progress w'hilo Portuguese had gone on pro- 
gressing ; but it is to bo observed that with the.so full forms tho 
grammarians ailniit contracted forms as well : 6 s (Port, ais), 6 s 
(Port, as), is (Port. is). The l.st pers. sing, of tlie x>erfect of 
conjugations in er and ir lias come to be eoiiiplicnted by a nasal 
icsonaiice similar to that which we iind in tho Portuguese mint; 
we have vendin, imrlin, instead of vendi, parti, ami by analogy 
Ihls form in in lias extended itself also to tho perfect of the con- 
jugation ill ar, Awdfalin, gardin, iorfalei, gardci are found. Tire 
second persons of the same tense take tlie endings die, dies in tho 
singular and diedcs in the plural : faladic or jataches (fabulasti), 
falach^des well as fulusletUs (fabuhistis), bateehc or baiidte, pi. 
bate.des or bafechedes, Ac. 77 (tibi) having given die in Galician, 
we see that falasti has become falarhe by a jihonctie xirocess. Tho 
3d pers. sing of strong pci feet is not in e as in J*ortiiguesc (houve, 
jwde), but in 0 {houho, puido, soubo, couho, Ac ); Castilian inllucnco 
may be traceable here. If a coiiteiupoi ary grammarian, Saco Arce, 
is to be tru.sted, Gallego W'ould form an absolute excexition to the 
law of Spanish accentuation in the imperfect and pliipcrtect indica- 
tive: Jalabamos,falabddes; batUimos, baf'ddes; 2ddidmos, puiiddes; 
amifalaramosj'a/arades; haterdmos, hatcrddes\ pidirdmos,2ndirddes. 
The future perfect indicative and tlie imi>erfect subjunctive, on the 
other liand, would seem to be accented regularly : faldremos, fald^ 
semos The imiiortant question is worth further study in detml. 

liiblioqraphv.—iln the general subject tbo only books to be ineiiHoncd are tho 
Granimatik der lomamsrhm Spiarhen and the* Etymolotjisehei Worterburh of 
Die/.. 1. Caialan. On the old lanKUUgc .soo Manuel Miltf y bontaimls, Jtn lot 
Troratlfires en £spana, Barcelona, I81JI, and seveial e88a>8 by the* Kiinie author 
in the Kevue des Lamittes Jiomams, the Jithrb /. roman, u. engl Literatnr, vol. 
V , and the Jievisla Jhstiirica of Barcelona ; F. Meyer in Romania ; A. Mussafla 
in the introduction to Die Calatanisehr metmehe Vet ti%ondersttbenicenenMtt$ter, 
Vienna, 1S7({; and Moicl-Fatio in Romania. Foi modern Catalan, see Ballot y 
Tones, Uianiatua y Apolotjxa dt la Llenyua Cathatana, Barcelona, 1814; A. do 
BofuruH, Rutudios, histnna Oramatical y Vreitmnatia de la Lenqua t'atalana, 
Barcelona, 1864; and, befoic all, Manuel Mbit y bontanals, Rstndios de Lnujua 
Vatalana, Baicelona, 187.5 The dialectic vailellos of Valencia and the Balearic^ 
liave not. yet been Niitnciently investigated. On the Catalan of Algliei o (8>ii diiila) 
thcie is a meinoii by G. Morosl in the Murellanea dt Filo/uyia d/dicata alia 
JUemorta del Prof. Can e Canello, Florence, 1885. 2. Casiiliam SInee iJicz’s 

time no general work upon Castilian has he(*n published, with the exiei>tion of a 
treatise on SpaniKh ‘‘doublets" by Mme. Caiolina Michuclis, Stwhtn sue loman^ 
ischen WortKcliop/uny, Lelpsic, 1876, and a Rpantsche SptachUhre, by Fuiil Forster, 
Berlin, 1880, aldeh leaves much to be do&hed. On the granutiut of Old Castilian 
the remaikable articles of Coiim in Romania must be constilled. Ilitlicrto the 
dialects have leccived but little attention. For Asliiilaii Iheie is a Coleccton de 
Poetaatt en Dialeeto Astunano, publiHlicd at Otiedo in 1869, and some icxlco* 
graphical notes (**Apuntes Lexicogi afleos sobre tina llama del Dlalcelo .^stuiiano") 
by G. Laverdc, In the Revtgta de Asiuria.i for 1879. Navaneso-Aiiigonesc has 
been woikert at by Jerdninio Borao, Dtccwiiario do Itnes Arayonem^, 2d ed , 
SaragosAO, 1885, and Atidaliislnn has been very seuicliiiigly Invi'Stigated by H. 
Schuebaidt in Xt»chr. f. rom. Phtlol., vol. v. On AmeiJc in-S])an{.sb thcio Is an 
exeelient w'oik by R J. Cueivo, Apuntaciones Crtiicas sohre el l^nguajo Dogo- 
/«no,4lh ed .Chartres, I8s,5. ,5. 1 *okti;ou£8k. The researches of Die* have been 
followed up by !<. Adolplio Coellio in two works, 'Ihioria da Coujugai,llo etn Latim 
e Portvqnez, Lislsm, 1871, and Quextbes da Lingua Portuguexa, Ist ])t., Oporto, 
1874. MM. C'oniuand Cocibo liave contributed several veiy impoilant articles 
in I*ortuguese to the pages of Roiaama. For Gaiicinn Saco Aicc's Gramatiea 
Qallega, Lugo, 1808, and A. Icrimndex y Morales’s Rnsayof Poetieos en Dialeeto 
tierciano, with iiiti oduction and glossary by Mariano Cubf y Soler, Leon, 1861, 
ought lo be cnzisulted. (A. M.-t.) 


PAllT IV.— LFPERATURE. 


Tho name Spanish is now generally restricted to the 
literature of the Castilian tongue. In the present article 
it is taken in tlio wider sense as embracing the literature of 
the wliole Iberian Peninsula, with the exceptions of Por- 
tugal {q.v.) and of Galicia, the latter of which as regards 
language and literature belongs to the Portuguese domain. 
Spanish literature thus considered falls into two divisions 
— Castilian and Catalan. 


I. Castilian Literature. — Of the Castilian texts now 
extant none are of earlier date than tho 12th century, and 
very probably none go farther back than 1150. That 
accepted as the oldest — the Mystery of the Magian Kings, 
as it is rather inappropriately designated — is a fragment of 
a short semi-liturgical play meant to be acted in the church 
of Toledo at the feast of Epiphany. Manifestly an imita- 
tion of the Latin ludi represented in France in the 12 th 
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eentttzy, the Spanish piece cannot have been composed 
much before 1150. 

oic The great national hero Bodrigo Diaz de Bivar (died 

ary- 1099), better known in history by the Arabic surname 
of the CiD (q.v,), was celebrated in the vulgar tongue less 
than a century after his death in two poems, neither of 
which, however, has come down to us in its entirety. 
The first canlar, usually entitled Poema del Cid since 
the first edition by Tomas Antonio Sanchez, relates in its 
first part the valiant deeds {la gesta) of the Cid subse- 
quent to his quarrel with King Alfonso VI. ; in the 
second the capture of Valencia, the reconciliation of the 
hero with the king, and the marriage of his daughters 
with the “infantes” of Carrion;^ and then in the third 
the treason of the infantes, the vengeance of the Cid, and 
the second marriage of his daughters with the infantes of 
Navarre and Aragon. The narrative of the last years of 
the Cid, which closes this third part, is very much curtailed. 
Whilst in the Poema the Cid appears as the loyal vassal, 
faithful to his king and deploring the necessity of separ- 
ating from him, the Cid of the second poem, Cronica 
rimada did Cid, is almost a rebel and at least a refractory 
vassal who dares treat his sovereign as an* equal. The por- 
tion of the Crdnica which has been preserved deals in the 
main with the youth {momiachu) of Rodrigo ; it contains 
the primitive version of his quarrel with the Count Gomez 
de Gormaz, and the marriage of the slayer of the count 
with Xirnena, his daughter, and also a series of fabulous 
episodes, such as the Cid’s journey to France to fight with 
the twelve peers of Charlemagne, <fec. If the Poema really 
belongs to the 12th century, some doubt attaches to the 
date of the Cronica \ it would seem that the form under 
which this latter text has reached us is more recent than 
that of the Poema, but, on the other hand, several tradi- 
tions collected by the author bear an incontestable stamp 
of antiquity. The versification of both poems is veiy" 
barbarous, the metre very irregular. Normally this great 
epic measure ought to be divided into two hemistichs of 
seven or eight syllables each; but here the lines some- 
times fall short of this number and sometimes exceed it. 
Instead of rhyme, assonance steadily prevails throughout ; 
the stroplies follow the model of the laisses of the lYench 
chamom de geate , — that is, they have a single assonance 
and vary greatly in extent. 

The other heroes of Spanish history, such as the last 
Gothic king Roderick, Bernardo del Carpio, the infantes of 
Lara, have not given rise to long poems ; at least we are 
acquainted with none of which they are the subject. Still 
some may have existed; and in fact the frequent allusions 
in the chronicle of Alfonso the Wise (l.*lth century) to the 
narratives of the jug! area suggest that Castilian heroic 
poetry was richer tlian the scarcity of the moiiuuients still 
extant would lead us to believe. Fernan Gonzalez, first 
independent count of Castile (10th century), has alone 
been celebrated in a poem of the 1 .‘Hh century, composed 
in single-rhyme quatrains. 

ms With the heroic poetry which takes its themes from 
the national history and legends, there grew uij in the 
13th century a religious and didactic poetry, the most 
eminent rej)rescnta£ive of which is Gonzalo do Berceo 
(1198-12G8). This poet, born at Berceo in the province 
of Logrono, composed several lives of Spanisli saints (St 
Domingo de Silos, St Millan de la Cogulla, St Oria), and 
also devotional poems, such as the Miracles and the 
Praises of the Virgin, and some religious hymns. Berceo 
names his poems ^trosa, dedr, dieUuio, indicating thereby 
that ho intended them to bo read and recited, not sung 
like the cantares. They are written in single-rhyme 

^ Carrion <le los Condos is a district in the province of Valencia. 


quatrains and in verses of twelve to fourteen syllables* 
according as the ending of each hemistich is masculine 
or feminine. In the same kind of versification were 
composed, also in the 13th century, two long poems, — one 
on Alexander the Great, the other on Apollonius of Tyre, 

— after Latin and French 8our(;es. The author of the first 
of these poems contrasts his system of versification, which 
he calls mester de clerecia, with the meder de joglaria, the 
one of the heroic poetry, intended to be sung, and declares 
that this single-rhyme quatrain (curso rimado "por la 
quadema via) consists of counted syllables. The composer 
of Ap]}olonio calls this same versifi(jation nueva niaestria. 

The single-rhyme quatrain, introduced in imitation of the 
French poetry of the 12tli century into Castilian literature, 
became from the time of Berceo and the Alejrandro and 
Appolonio the regular form in Castilian narrative and 
didactic poetry, and prevailed down to the close of the 
14th century. 

To the 13th century seem also to belong a Life of St 
Mary the Egyptian, translated from the French, perhaps 
through a Provencal version, and an Adoration of the 
Three Kings, in verses of eight or nine syllables rhyming 
in pairs {aa, hb, ci\ &c.), as well as a fragment of a Debate 
between Soul and Body, in verses of six or seven syllables, 
evidently an imitation of one of those meditcval Latin 
poems entitled Rixa Animi et Corporis. Mention may 
here also be made of the cantigas (“songs”) of Alfonso 
the Wise in honour of the Virgin, although, being in the 
Galician dialect, these properly belong to the history of 
Portuguese literature. 

The 14th century saw the birth of the most original Poetry 
mediieval Hpanisli poet. Juan Ruiz (1300-1350), arch-o^^4tli 
priest of Hita (near Guadalajara), has left us a poem of 
rather irregular conqiosition, in wliich, while rej)roduciiig 
apologues translated from tlie Latin or French fabulists, 
and extracts from Ovid’s Art of Li we, or from a poem 
entitled Pimphilus de Amore,OY, lastly, horn fa hi i a lu and 
dits, such as the Baiaille de Karesme et de Charnage, the 
author frequently gives way to his own ins]>iralion. Buiz 
celebrates love and wennan ; his book is of bven amor, that 
is, ho show\s by his own experience and the exanq»le. of the 
authors whom he follo\\s how a man ought to set to work 
to bo a succe.ssful lover. The character of iljc female 
go-between, named “ Trota-Conventos,” hero plays an im- 
portant part; it was suggested to Rmz by the Pawplidus, 
but he has greatly strengthened the chinucteristics and 
thus jireparcd the w^ay for the Celestina i>f the. close of the 
Ifith century. By way of precaution, the author re[>rc' 
sents himself as one wdio has survivetl liis illusions, and 
maiutaiiKs that carnal love {Joeo anna) must in tlie long run 
give place to divine love ; but this stratum of devotion is 
a thin one and ought not to disguise tlie leal cliaractcr of 
the work. His form of versification is the singic-rli} ni'* 
quatrain in the narrati\e portions; as to the “soni:s” 
(ranfiqas) wdiich sometimes interrujit the iiarratHt', and ot 
which the most successful are a “song of scli(U.jis sind a 
“song of the blind,” their rhythm is different and nuuh 
more varied. The Rimado de Pahmo ot the. gi.iml clian- 
cellor of Castile, Pedro Lopez (h‘ Ayala (1332- 1407), d(>cs 
not exclusively refer to court lile ; llie auflior takes i«j< all 
cla.'^ses of laymen anil church men, uliosc vices lie depicts 
in jocular style. Amid the tirades ()f tlii.s long moral poem 
there oceiii* occa.sionally some ranlares or even deeires in 
strophes of eight lines of twelve .syllables. Akin to tliis 
Rimado de Valavio an* the Proe< rfnos }fia'ales of the Jew 
Santob (Sheiiitoh) of (Carrion, dedicated to King IVdro 
the Cruel, who reigned from 13;)0 to ItlOfi, as well h.s the 
Genei'al Dance of Death and a n(5W version of tlie Debate 
between Soul ajid Bmly, both in eight-line stroplies of art^ 
mayor (verses of twelve syllables), and both imitations of 
^ ^ XXJI. — 45 
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French originals. The 14th century also produced a long 
historical composition in verse, the Rhymed Chronicle of 
Alfonso XI. (died 1350), by Kodrigo Yanez, important 
fragments of which have come down to us ; the versifica- 
tion of this chronicle is similar to that of Santob's Proverbs 
(strophes of four octosyllabic verses rhyming ahah). 

The word romance not only signifies in Spain, as in 
^8* other Romanic countries, the vulgar tongue, but also bears 
the special moaning of a short epic narrative poem (historic 
ballad) or, at a later date, a short lyric poem. As regards 
the form, the “ romance ” (Spanisli H rornance, in contrast 
to French, *fec., la romance) is a composition in long verses 
of fourteen syllables ending with one rhyme, or assonance, 
which have been generally, but wi’ongly, divided into two 
short lines, the first of which, naturally, is rhymeless. This 
being the form of the romance verse, the Crdnica rimada 
del Cid^ and even the Vovma (though in this case the in- 
fluence of the French alexandrines is perceptible), might 
be considered as a series of romances tagged on one after 
the other ; and in fact several of the old romances of the 
Cid, which form each an independent whole and have been 
[)rinted as separate poems in the 16th century, are ])artly 
to be found in the Cronlca. Other romances, notably 
those dealing with the heroes of the Carlovingian epic, so 
popular in Hpain, or with the heroes which Spanish ])atriot- 
ism opposed at a certain jjeriod to the French paladins, — 
as, for example, Jiernardo del Carpio, the rival and the 
conqueror of Roland in Castilian tradition, — seem to be 
portions severed from tliose cantares de gesta composed by 
juglares of wliich Alfonso X. makes mention. It is only 
at the close of the 15th century, and especially during the 
16th, that the romances, which had previously passed from 
mouth to mouth by song and recitation, began to be written 
down and afterwards to be printed, at first on broadsheets 
{pliegos stiellos) and subsequently in collections (roman- 
ceros)^ either general, in which romances of very different 
date, character, and subject are mixed up, or restricted to 
a single historical or legendary episode or to a single per- 
sonage (for oxami»lo, the Romancero del Qid), In those 
collections the e[jic verse is always regarded as octosyllabic 
and printed as such ; occasionally certain editions divide 
the romance into strophes of four verses (cwrrtetas). 

King Alfonso X, (died 1284), under wliose patronage 
les, were published the memorable code entitled Za« Siete 
Partidas and great scientific compilations, such as the 
Lilrros de Asfronomia and the Lapidano, was also the 
founder of Si)ani8h historiography in the vulgar tongue. 
The Cronica General^ composed under his direction, con- 
sists of two distinct parts : the one treats of universal 
history from the creation of the world to the first centuries 
of the Christian era (La General e Grant llistoria)^ the 
other exclusively of the national history (La Cronica 6 
Historia de Espami) down to the death of Ferdinand 
III. (1252), father of Alfonso. The main sources of the 
Crdnica General are two Spanish chroniclers of the 13th 
century, — Lucas of Tuy and Rodriguez of Toledo, — who 
wrote in Latin, but whose works were early translated 
into the vernacular. In the Historia de Espfina of 
Alfonso X., which has collected many legends and which 
occasionally refers to the songs of the Juglares (for the 
puri)ose, however, of refuting them), the narrative relating 
to the Cid* is partly based on an Arabic text. This portion 
has frequently been printed by itself, under the title of 
Crdnica del Cid. Alfonso’s example boro fruit. In the 
1 4th century wc find another Crdnica General de Espana 
or de Castilla, constructed on the model of the first and 
embracing the years 1030-1312 ; next, the Grant Crdnica 
de EspafUi and the Grant Crdnica de los Coyiqueridores, 
compiled by command of the grandmaster of the order of 
St John of Jerusalem, Juan Fernandez de Heredia, about 
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ISdO. Special chn>mdeB of each king of Oastile were aoon 
written. Our information is at fault in regard to the 
authorship of the chronicles of Alfonso X., Sanoho IV., 
Ferdinand IV., and Alfonso XI. ; but the four following 
reigns — those of Pedro I., Henry II., John L, and Henry 

III. — were dealt with by Pedro Lopez de Ayala, and 
here we can recognize the man of literary culture, who had 
acquired some knowledge of ancient history, for the form 
of the narrative becomes freer and more personal and the 
style rises with the thought. Several authors had a hand 
in the chronicle of John II., but the final redaction was 
by Fernan Perez de Guzman. The sad reign of Henry 

IV. was related by Diego Enriquez del Castillo and 
Alfonso de Palencia, the glorious reign of the Catholic 
sovereigns Ferdinand and Isabella by Feniando del Pulgar 
and Andr6s Bernaldes. Along wdth those royal chronicles Bio- 
must be mentioned some biographies of important persons, graphiea 
Thus in the 15th century the chronicle of Pedro Nifio, 
count of Buelna (1379-1452), by Gutierro Diez de Gamez ; 

that of Alvaro de Luna, constable of Castile (died 1453) ; 
also a very curious book of travels, the narrative of the 
embassy sent by Henry III. of Castile to Timur in 1403, 
written by the head of the mission, Ruy Gonzalez de 
Clavjjo (q.v.). 

The other productions of Castilian prose in the 13th and Other 
14th centuries are for the most part didactic and sen ten- pfo**** 
tious compositions, which, however, contain illustrations or ^ 
tales of Eastern origin. The Si)anish translation of Ealila 
and Dimna, made direct from an Arabic text, dates from ceuturjea 
the middle of the 13th century, and the romance of the 
Seven Sages (Sindibad), published under the title of En- 
gafios d Assayarnientos df‘ las Mugeres, must be referred 
to almost the same period. From the second half of the 
13th century the collections of sentences, dits, apologues, 
and moral talcs become very numerous : first of all, ver- 
sions of the Secretum Secretorum, attributed in the Middle 
Ages to Aristotle, one of which is entitled Poridat dc las 
Poridades, uext the ProoerHos Buenos, the Bocados de 
Oro or Libro de Bonium, Rey de Persia, the Libro de los 
Gatos, which is derived from the Narrationes of Eudes of 
Cheriton. Bui the most celebrated is the Libro de l(js 
Castigos y Documentosoi King Sancho IV. (died 1295), 
who also composed a Lucidario, a kind of encyclopajdia of 
theology, morals, and natural history. It was during the 
first half of the 14th century that the nephew of Alfonso 
X., the infant Juan Manuel (1282-1349), wrote those 
various works which place him in the first rank of medi- 
aeval Spanish prose writers. The best known ' is the 
collection of talcs, many of them borrowed from Clricntal 
sources, entitled El C(mde Lucanor ; but besides this con- 
tribution to light literature ho wrote graver and more 
specially instructive works, notably the Liltro de los Estados 
or Libro del Infante, a kind of manual of education, 
domestic economy, and politics ; the Libro del Caballero d 
del Escudero, a practical treatise on chivalry somewhat re- 
sembling a work of Raymond Lully on the same subject. 
ITnfortunately Juan Manuel’s poems, which he had col- 
lected in a Libro de las Cantigas or de los Cantares, have 
been lost. The knowledge of antiquity, previously so pool 
and vague, made remarkable progress in the 14th century. 

It was thought desirable to learn more about certain epi- 
sodes of ancient history, such as the War of Troy, and 
therefore the poem on that subject by the Frenchman 
Benoit do Sainte-More and the Latin narrative of Guido 
de Columna were both translated. Pedro Lopez de Ayala 
translated or caused to be translated Pierre Bersuire’s 
French version of Livy, Boetius, and various writings of 
Isidore of Seville and Boccaccio. 

While the Carlovingian cycle is mainly represented in Books of 
Spain by romances, of which the oldest seem to be frag- chivuliy. 
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meiits of lost poems of the juglores^ the British cycle 
{Lancelot, Tristram, Merlin, &c.) is represented almost 
3 aLclusively by works in prose (compare Komancn). Those 
narratives are known, it is trne, only by 15th and 16th 
century editions in which they have been more or less 
modified to suit the taste of the time, but it is impossible 
not to recognize that books such as El Baladro del Salno 
Merlin and La Demanda del Sancto Grial (1515) presup- 
|>ose a considerable antecedent literature of which they 
are only the afterglow. The principal French romances 
of the Hound Table were translated and imitated in Spain 
and in Portugal as early as the first half of the 14th 
century at least ; of that there is no doubt. And, even 
if there was not on this point satisfactory testimony, the 
prodigious development in Spanish literature of the caha- 
Uerias or “book of chivalry,” incontrovertibly derived 
from fictions of British origin, is proof enough that the 
Spaniards have at an early date been familiarized with 
this romance from France. The first book which begins 
the series of strictly Spanish cahalleHae is the ArnadU de 
Gatda (^.e., of Wales, not France). Wo know the Amadis 
only by the version made about 1480 in four books by 
(iarci Ordoiiez dc Montalvo (the oldest edition extant is 
dated 1508), but the work in its original form (three 
books), already widely distributed and celebrated by 
various Castilian poets from about 1350, must have been 
composed at the latest in the second third of the 14th 
century. A few rather vague hints and certain senti- 
mental considerations lead one to seek for the unknown 
author of the first Amadis in Portugal, where the 
romances of the Hound Table were even more highly 
appreciated than in Spain, and where they have exercised 
a deeper infiuence on the national literature. To Mont> 
alvo, however, falls the honour of having preserved the 
book by republishing it; he only made the mistake of 
diluting the original text too much and of adding a 
poor continuation. Las Sergos de Esplamlian, Allied to 
Montalvo’s Amadis with its Jilsplandian appendage are the 
Don Florisando and the Limarte de Grecia^ the Amadis 
de G recta, the Don Florisel de Niquea, &c., which form 
what Cervantes called the “Amadis sect.” Along with 
the Amadises range the Palmerincs, the most celebnated 
of which are the Falmervn de Oliva, the Primaleon, and 
the Palmerin de Ingkiterra, None of those cahaJlerias 
inspired by the Atnadis were printed or even written before 
the ICth century; and they bear in language and stylo the 
stamp of that period ; but they cannot be separated from 
their mediaeval model, the spirit of which they have pre- 
served intact. Among the cabalhHas we may also class 
some narratives belonging to the C’arlovingian epic, — the 
Ilistoria del Emperador Carlomagno y de los Dace Pares, a 
very popular version still reprinted of the French romance 
of Fierahras, the Espejo de Cahallcrias, into which has 
passed a large part of the Orlando Innamorato of Boiardo, 
the Ilistoria de la Heina Sihilla, <.tc. 

3try The first half of the 15th century, or, what comes 

15th almost to the same thing, the reign of John II. of Castile 
(1407-1454), is as regards its literature characterized by 
three facts — (1) by the development of a court poetry, 
artificial and pretentious; (2) by the influence of Italian 
literature on Castilian prose and poetry, the imitation of 
Boccaccio and Dante, especially of the latter, which intro- 
duced into Spain a liking for allegory ; and (3) by more 
assiduous intercourse with antiquity — a fuller understand- 
ing of the Latin writers who had been brought to the front 
by the Italian renaissance. After the example of the Pro- 
vencals, whose literary doctrines had made their way into 
Castile through Portugal and Catalonia, poetry is now 
styled the arte de trohar. The arte de trohar is strictly 
“court” poetry, which consists in short pieces of rather 
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complicated versification, — love plaints, debates, question^ 
and repartees, motes with their burlesque and satirical 
songs, — a poetry wholly “occasional,” and which when 
separated from its natural environment loses great part of 
its charm. In order to understand and appreciate those 
pieces they must be read in the collections made by the 
poets of the time, and the one must be brought to throw 
light on the other. The most celebrated candonero of the 
15th century is that comjuled for the amusement of his 
sovereign by Alfonso de Baena (who has not designated him- 
self a J ew, as has been supposed, the word judino attached 
to his name in the preface being nothing but imlino)\ it is, 
so to say, the official collection of the poetic court of John 
II., although it also contains some pieces by poets of earlier 
date. After Baena’s collection may be mentioned the 
Candonero de Stufdga, which contains the C^Jasliiian poems 
of the trobadores who followed Alfonso V. of Aragon to 
Naples. Those carudoneros, consisting of the productions 
of a society, a group, were succeeded by collections of a 
more general character in which versifiers of very different 
periods and localities are jumbled together, the pieces 
being classed simply according to their typo. The earliest 
Candonero General is that compiled by Juan Fernandez 
de Constantina, wdiich appears to have issued from the 
Valencia press in the very beginning of the 16th century ; 
the second, much better known, w'as published for the first 
time at Valencia in 1511 ; its editor was called Fernando 
del Castillo. Tho other poetic school of the 15th century, 
which claims to be specially related to the Italians, had as 
its leaders Juan de Mena (1411-1456), author of tho 6Vo- 
nadon and tho Lahidnto or Las Tredentas (a long poem 
so called because of the number of stanzas which, accord- 
ing to the scheme, were to compose it), and the marquis 
of Santillana, D. Inigo Lopez de Mendoza (1398-1458), 
who in his sonnets was tho first to imitate the structure of 
the llaViaxi endecmillaho. Along with those two, who may 
be designated poetas, in distinction from the deddores and 
the trobadores of the emtdoneros, must be ranked Francisco 
Imperial, a Genoese by descent, who also helped to 
acclimatize in Spain the forms of Italian poetry. The 
marquis of Santillana occupies a considerable place in the 
I literature of the 15th century, not only by reason of his 
poems, but quite as much if not more through the su[>port 
he afforded to all the writers of his time, and the impulse 
he gave to the study of antiquity and to tho labours of 
translators who at his request turned Virgil, Ovid, Seneca, 
<fec., into Castilian, lie himself was not acquainted with 
Latin ; but the generous efforts he made to stir up his 
fellow-countrymen to learn it have justly procured him 
the title of father of Spanish humanism. That he had an 
extensive knowledge of tlie national literature and of the 
literatures of France and Italy he has shown in tho jircface 
to his works, which is a sort of ars poetica as well as an 
historical exposition of tho kinds of potjtry cultivated in the 
IMiddleAges by the Spaniards and the neigh bom iiig nations. 

With the exception of the chronicles and some 
cahallerias, the prose of the 15tli century contains nothing 
very striking. The translation of Virgil by Enrique de 
Vilicna (died 1434) is very clumsy and shows no advance 
on the versions of Lntiu authors made in the {)revious 
century; better worth reading is the Trahajos de Hercules 
a whimsical production but witli sotihj savour in its style. 

A curious and amusing book, full of details about »S[)anish 
manners, is the Corlmcho of ihfi archpriest of lalavera, 
Alonso Martinez de Toledo, chaplain to King John II. ; 
the Cfrrhacko belongs to the numerous family of satires 
against women, and its title (“The Lash or “Whip ) 
borrowed from a work of Boccaccio’s, with which it has 
otherwise nothing akin, correctly indicates that he has 
not spared them. 
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vBr The ancient liturgical Spanish theatre is known to us on the model of Naharro and Italian authors of the bepn- 

Stic only by fragments of the play of the Marian Kings^ of ning of the 16th century, and also of little pieces intended 
which mention has already been made ; but certain for performance in the intervals between the larger plays 
regulations of the code of the Siete Fartidas (compiled bo- {mtreniesea and pasoa), some of which, such as M Con- 
tween 1252 and 1257) prove that this theatre existed, and vidado, El Eiijian Coharde^ Las Aceitunas, are storehouses 
that at the great festivals, such as Christinas, Epiphany, of sprightliness and wdt. Borne of Naharro’s and espe- 
and Easter, dramatic representations were given in dally of llueda’s pieces have already the character of the 
church. These representations, originally a mere com- comedy of intrigue, which is emphatically the type of the 
mentary on the liturgy, grew more complicated in course classic stage. But to reach Lope de Vega the Spanish 
of time ; they w'cre gradually adulterated with buffoonery, stage had to be enlarged in relation to national history* 
which frequently brought down the censure of the clergy. A poet of Seville, Juan de la Cueva (born about 1550), 
Alfonso the Wise even thought it necessary formally to first brought on the boards subjects such as the exploits 
forbid the “ clerks ** i)laying juegos de escamioSf and per- of the Cid, Bernardo del Carpio, and others, which had 
mitted in the sanctuary only dramas destined to commem- previously been treated of only in the “romances,” To a 
orate the principal episodes of the life of Christ. Of all poet called Berrio, of whose work nothing has been pre- 
the church festivals, the most pojmlar in Bjiain was that served, are attributed the of Moors and Christians, 

of Corpus Christi, instituted by Urban JV. in 1264. At in w^hich w^ere represented famous episodes of the age-long 
an early date vras introduced the custom of accompanying struggle against the infidel. And it is at this period that 
- the celebration of this festival Avith dramatic rejirosenta- Cervantes (1585) experimented in the dramatic line; in 
tions intended to explain to the faithful the Eucharistic his Tratos de Argel he gives us a picture of galley-life, 
mystery. Those dramas, called autos sacramental es^ ac- painful recollections of his long captivity in Algiers, 
quired more and more iiniKirtance ; in the 17th century, There is no need to linger over certain attempts at 
with Calderon, they become grand allegorical pieces, tragedy of the ancient type by Geronimo Bermudez 
regular theological dissertations in the form of dramas, (born 1530), Crist6bal de Virues (born about 1550), 

To the a corresponds the avioal naninientOy Lupercio Leonardo Argensola (1562-1613), &c., the only 
or drama of the Nativity. The secular theatre is in Spain successful specimen of which is the Kuniancia of Cor- 
as elsewhere a ])roduct of the I'cligious theatre. Expelled vantes ; these works in fact, cold and manneristic, more 
from tile church, tliQjuegos de escaniios took possession of exercises in style and versification, remained without 
the public squares and there obtained a free development ; influence on the development of the Spanish stage. The 
they cease to be a mere travesty of dogma to become a pre-classic period of this stage is, as regards dramatic 
separate type, a drama whose movement is no longer form, one of indecision. Borne write in prose, like 
determined by the liturgy, and whose actors are bor- Bueda ; others, like Naharro, show a preference for the 
rowed from real life in Bpani.sh society. This new theatre redviulillns of popular poetry ; and there are those again 
starts about the close of the 15th ceutury with the little who, to elevate the style of the stage, versify in hondeca- 
pastoral pieces of Juan del Jilneina (died 1534), which, syllables. Hesitation is also evident as to the mode of 
after Virgil’s exami)le, ho calls eglogas. Genuine shep- dividing the drama. At first a division into five acts, 
herds, clumsy, rude, and long-haired {vieletiudos)^ are after the manner of the ancients, is adopted, and this is 
the interlocutors of those bucolics, into W'hich are also still followed by Cervantes in his first pieces ; then Juan 
sometimes introduced students, and even, by Lucas de la Cueva reduced the five acts to four, and in this he 
Fernandez, a contemporary and pu])il of Encina’s, gen- is imitated by most of the poets to the close of the 16th 
tlemen {eahalieros) and soldiers. A book which, strictly century (Lope de Vega himself in his youth composed 
speaking, docs not belong to the theatre, Tragicomedia pieces in four acts). Jt was only at this time that the 
de Calixlo y Melibea, by Fernando de l{oja.s, much better custom which is still maintained of dividing all dramatic 
known as La Celestimi, and dating from about 1492, works into three acts or days was introduced, — exception 

caused tlie new theatre, still so childish in the attempts of of course being made of short pieces like the loa (pro- 

tho school of Encina, to make a gigantic step onwards, logue), the mtreimSy the pa«o, the baile (different kinds of 
The histoiy of two loveivs, wdio are brought together by a entdacte), 

go-between (Celestina), and who after various vicissitudes The golden age of Spanish literature, as it is called, Classic 
ultimately commit suicide, — this astonishing novel taught belongs to the 16th and the 17th centuries, extending 
the Spaniards the art of dialogue, and for the first time approximately from 1550 to 1650. Previous to the reign 
exhibited {>crsons of all classes of society (particularly the of the Catholic sovereigns there exists, strictly speak- turies. 
lowest) speaking in harmony with their natural surround- ing, only a Castilian literature, not very self-reliant and 
ings, thinking and acting in accordance wdth their con- largely influenced by imitation first of France and then of 
dition of life. The progress caused by the Celestina may Italy ; the union of the two crowns of Aragon and Castile, 
bo estimated by means of the Propaladia of Bartolomb and aherwards the advent of the bouse of Austria and the 
Torres Naharro (Naples, 1517), a collection of pieces king of Bjmin’s election as emperor, proved the creation 

rei)resented at Kome in presence of Ja !0 X. and distri- at once of the political unity of Spain and of Spanish 

buted by their author into two groups — cmnedias a 7wtici(t, literature. After the death of Philip IV. (1665) this fair- 
those treating of things really known and seen, and shining light went out ; the nation, exhausted by distant 
comedlas a fantasia, those bringing fictions on the stage, expeditions, the colonization of America, Continental wars, 
though it may be Avith the appearance of reality. The and bad administration, produced nothing; its literary 
most interesting, if not the best composed, are the comedla genius sank in the general decline, and Spain is destined 
coldadesra, depicting to tho life the Spanish man-at-arms ere long to be subjected again to the influence of Prance, 
o\ the time, and the comedia tinelaria, a picture of tho to which she had submitted during all the first period of 
manners of the menials of the pontifical court, Torres the Middle Ages. In the 16th and 17th centuries the 
Naharro is the first Spaniard w^ho borrowed from France literature is eminently national. Of course ail is not 
the division of the play into “days” (Jomadas); shortly equally original, and in certain kinds of literature the 
after Naharro 'vve find tlie comedy of manners in Lope do Spaniards continue to seek models abroad. 

Bueda, goldbeater of Seville (died about 1566), whose Lyric poetry, especially that of the highest order, is Lyric 
dramatic work is composed of regular comedies constructed always inspired by tho Italian masters. An irresistible 



tendency leads the Spanish poets to rhyme in hendeca- 
syllabicB — as the marquis of ^ntillana had formerly done, 
though his attempts had fallen into oblivion — and to group 
their verses in tercets, octaves, sonnets, and cancimes 
(camoni). Garcilaso de la Vega (1503-1536), Juan 
Boscan (1493-r. 1550), and Diego de Mendoza (1503- 
1575) are the recognized chiefs of the school al italico mcdoy 
and to them belongs the honour of having successfully 
transplanted to Spain those different forms of verse, and of 
having enriched and improved the i)oetic language of their 
country. The few uncouthnesses of v^rhich Mendoza and 
Boscan more especially are guilty (such as certain faults of 
rhythmic accentuation) were corrected by their disciples 
Outierre de Cetina, Gregorio Silvestre, Hernando de 
Acuna, by the poets of the so-called school of Seville, 
headed by Fernando de Herrera (died 1597), and also by 
those of the rival school of Salamanca, rendered famous 
mainly by the inspired poetry of Fr. Luis de Leon 
(1 528 “1 59 1 ). Against those innovators the poets faithful 
to the old Castilian manner, the rhymers of redondillasi and 
romances, hold their own ; under the direction of Cristobal 
de (Jastillejo (1556) they carry on a fierce war of the pen 
against the “ Petrarchists.'’ But by the last third of the 
16th century the triumph of the new Italian school is 
assured, and no one any longer thinks of reproaching it for 
its foreign flavour. Only a sort of schism is effected from 
that period between the higher poetry and the other 
varieties ; the former employs only the hendecasy liable 
and the hcptasyllabic (qudtrado), while the popular poets, 
or those who affect a more familiar tone, preserve the 
national metres. Almost all the poets, however, of the 
16th and 17th centuries have tried their powers in both 
kinds of versification, using them in turn according to the 
nature of their subjects. Thus Lope de Vega, first of all, 
who wrote La Jermalem, Conquidada (1 609), La Dragonfea 
(1602), La llerniomira de Anyellva (1602), in Italian verses 
and in octaves, composed his long narrative poem on 
Isidore, the husbandman patron of Madrid (1599), in 
quintils of octosyllabic verso, not to mention a great 
number of ‘‘romances/^ As regards this last form, 
previously disdained or almost so by artistic poets, Lope 
de Vega gave it a jirestige that brought it into favour 
with the literates of the court. A host of poets were 
pleased to recast the old “ romances ” or to comi)osc new 
ones. The 17th century, it may bo said, is characterized 
by a regular surfeit of lyric poetry, to which the establish- 
ment of various literary academies in the Italian style con- 
tributed not a little. Of this enormous mass of verses of 
all sorts and sizes very little still keeps afloat : the names 
of three-fourths of the versifiers must be forgotten, and 
in addition to those already cited it will be sufficient to 
mention Luis do G5ngora (1561-1626) and Francisco dc 
Quevedo Villegas (1580-1645). (iVmgora is especially 
famous as the founder of the “ cultist ” school, as the intro- 
ducer into Castilian poetry of a flowery, bombastic, and 
periphrastic style, characterized by sonorous vocables and 
artificial arrangements of phrase. The »S])aniards have 
given the name of cxdia to this pompous and manneristic 
stylo, with its system of inversions based on Latin syntax. 
The SoMades of G6ngora are the monument /nir excellence 
of Spanish mannerism, which made numerous victims and 
inflicted on the poetry of the Peninsula irreparable injury. 
But G6ngora, a poet of really great powers, had started 
better, and as often as ho cares to forget about being 
sonorous and affected, and is contented to rhyme romances, 
he finds true poetic accents, ingenious ideas, and felicitous 
expressions. Quevedo, much greater, moreover, in his 
prose works than in his verse, displays real power only in 
eatire, epigram, and parody. There are in some of his 
Berious pieces the stuff of a Juvenal, and his satiric and 
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burlesque romances, of which several are even written in 
slang (germania)f are in their way little masterpieceau 
Another commonplace of Spanish poetry at this period was 
epic poetry after the style of Tasso^s Gerumlemme, None 
of those interminable and prosaic compositions in octavoB 
Teales come near their model ; none of them could even be 
compared in style, elevation of thought, and beauty of 
imagery to the Lnsuulas. They are in reality only rhymed 
chronicles, and consequently, when the author happens to 
have taken part in the events he narrates, they have a 
genuine historical interest. Such is the case with the 
Araucana o( Alonso de Krcilla (1533-1594), of which it 
may be said that it was written less with a pen than with 
a pike. In burlesque poetry the Spaniards have been 
rather more successful : La Uaformqnia of Loi»e de Vega 
and La Mosqnea of Villaviciossi (died 1058) are somewhat 
agreeable pieces of fun. 

The departments of iinagina..;ve literature in ^\luoh the Ro- 
genius of the new Spanish nation revealed itself with most 
vigour and originality are the n<yi'ela and the drama. By 
novela must be understood the novel of manners, called 
jdcareaca (from picaro^ a rogue or “ picaroon ”) because of 
the social status of the heroes of those fictions ; and this 
kind of novel is quite an invention of the Spaniards. 
Their pastoral romance, on the other hand— the best known 
examples of which are the Dlaiut Enamorada of Jorge de 
Montemayor (died 1561), continued by Alonso Perez and 
Gaspar Gil Polo, the (Lifalea of (kirvantes, and the 
Arcadia, of Lope de Vega, as well as their novel of 
adventure, started by Cervantes in liis Nftvdas Ejemphirea 
(1613), and cultivated after him by a liost of writers — is 
directly derived from Italy. The Arcadia of Sannazaro is 
the source of the Diana and of all its imitations, just as 
the Italian novellieri alone are the masters of the Spanish 
novelktas of the 17th century. The picarescpie novel 
starts in the middle of the IGth century with the Vida de 
LazariUo de Torme,% ans Forixinan y AdvermidadcH (1554), 
the work of a very bold intellect wdiose personality un- 
fortunately remains unknown, there being no satisfactory 
reason for assigning this little book, which is as remarkable 
for the vigour of its satire as for the sobriety and firmness 
of its style, to Diego Hurtado dc Mendoza. A su[)plc- 
ment to the adventures of Lazarillo a]>peared at Antwerp 
in 1555 ; it is probably, however, not the production of the 
author of the original romance. The impetus was given, 
and the success of LazariUo w’ns so gn'at that imitators 
soon appeared. In 1 599 JMateo Aleman published, under 
the title of Atalaya de la Vida Ifvmanay the first part of 
the adventures of another picaroon, Guzman de Alfarache; 
and, as he was in no hurry to finish this narrative, another 
writer, jealous of his success, took possession of it and 
issued in 1603, under the pvseudonym of Mateo l.uxan, a 
continuation of the first Guzman. Aleman, not to be 
thw’arted, resumed lii.s pen, and publiNhed the second ]>art 
of his romance in 1605. Quite unlike that ot the 
Lazarillo^ the style of Mateo Aleman of Seville is eloquent, 
full, with long and learned 2 >tiriods, somet lines diffuse. 
Nothing could be more extravagantand mon* ohseuie than 
the history of Justina the beggar wwnan (* a J^nara 
Judina) by Francisco Lo^iez dc Tbeda (1605), an assumed 
name which concealed the person of the Doriiiniean Andres 
Perez de Leon. The other pi(*aresquo romances are — 
Alonso Mozo de invclofs Auio.% by Gcroniino di* Alcald 
(two {larts, 1624 and 1026) ; the ILsiona y Vida del (Iran 
Tacano Pablo dc Scgnria (1626), in which Quevedo has 
made his most brilliant display of style and wdt ; the 
(iarduHa de Senlla (1634) of Alonso do (Castillo Solor- 
zano; La Vida y Ilcchos de EsiebanxUo Gonzalez 
described as covipvesto por el rnesmo^ but an Lsieban Gonzalez 
is unknown in the literary history of the 17th century. 
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By degrees the picaresque romance was combined with 
the novel of Italian origin and gave rise to a new type, — 
half novel of manners, half romanceof adventure, — of which 
the characteristic example appears to be the Relacion 
de la Vida y Aifenturas del Escudei'o Marcos de Ohreyon 
(1618), by Vicente Espinel, one of the most genial and 
best written works of the 17th century. To the same 
class belong almost all the novels of Alonso Ger6nimo de 
Salas Barbadillo, such as La Inymiosa Ifelma^ Don Diego 
de Noche, El Caballero pwUual^ &c. ; Luiz Velez de Gue- 
vara*s Diablo Cojuelo (1641), the model of Lesage’s DiahU 
Boiteujo ; and Francisco Santoses highly popular pictures of 
life in Madrid, Dia y Nochede Madrid (1G6#3), Deriquillo^ 
el de las Gallimras, dtc. On the contrary, the novels of 
Tirso do Molina {Los Ciyarrales de Toledo^ 1624), Perez de 
Montalban {Para Todos, 1632), Maria de Zayas {Eovelas^ 
1637), are more in the manner of the Eovelm Ejemplares 
of Cervantes, and consequently of the Italian type. 
Among the sO'Callcd historical romances one only deserves 
to be mentioned, — the (hie eras Cimles ds Granada by 
Oines Perez de Ilita, which deals with the last years of 
the kingdom of Granada and the insurrection of the 
Moors of the Alpujarras in the time of Philip II. Don 
Quixote, the masterpiece of Miguel Cervantes de Saavedra 
(1547-1616), is too great a work to be treated along with 
others ; and, besides, it does not fall strictly within the 
limits of any of the classes just mentioned. If it has to be 
defined, it may be described as the social romance of 1 6th 
and 17th century Spain. Cervantes undoubtedly owed 
much to his predecessors, notably to the picaresque 
romancers, but he considerably enlarged the scope of the 
type, and, what had as yet been done by no one, supported 
the framework of the story by a lofty moral idea. IJis 
main purpose was, as we are beginning to realize, not to 
turn into ridicule the books of chivalry, which were 
already out of fashion by his time, but to show by an 
example jmshed to absurdity the danger of hidalyism, of 
. all those deplorable prejudices of pure blood and noble 
race with which three-fourths of the nation were imbued, 
and which, by the scorn of all useful labour which they 
involved, were destined to bring Spain to ruin. The lesson 
is all the more effective as his hidalgo, although ridiculous, 
was not put beyond the jiale of the reader^s sympathy, 
and the author condemns only the exaggeration of the 
chivalrous spirit, and not true courage and devotion when 
these virtues have a serious object. The same thing 
happened to Don Quixote which had hai)penod to Guzman 
de Alfarache, After the publication of the first part 
(1605), Cervantes allowed his pen to lie too long idle ; and 
so it occurred to some one to anticipate him in the glory 
of com])leting the story of the heroic deeds of the knight 
of La Mancha. In 1614 a second part of the adventures 
of Don Quixote made its appearance — the work of a certain 
Avellaneda, a pseudonym under which people have sought 
to recognize the inquisitor Luis do Aliaga. Cervantes 
was thus roused from inactivity, and the following year 
gave to the world the true second part, whicli soon elfaced 
the bad impression produced by Avellaneda’s heavy and 
exaggerated imitation. 

una The stage in the 17th century in some measure took 
the place of the romances of the previous ago ; it is, as it 
were, the medium of all the memories, all the passions, and 
all the aspirations of the Spanish people. Its style, being 
that of the i)opular poetry, made it accessible to the most 
illiterate cla-sscs, and gave it an immense range of subject. 
From the books of tlie Bible, the acts of the martyrs, 
national traditions, the chronicles of Castile and Aragon, 
and foreign histories and novels, down to the daily in- 
cidents of contemporary Spanish life, the escapades and 
nightly brawls of students, the gallantries of the Calle 


Mayor and the Prado of Madrid, balcony escalades, swcxrd 
thrusts and dagger strokes, duels and murders, fathers 
befooled, jealous ladies, pilfering and cowardly valets, 
inquisitive and sprightly waiting-maids, sly an^ tricky 
peasants, fresh country girls, — all are turned to dramatic 
account. The enormous mass of plays with which the 
literature of this period is inundated may be divided into 
two great classes — asecular and a religious, the latter again 
subdivided into (1) the liturgical play, t.c., the auto either 
sacramerUal or al nacimiento, and (2) the comedia divma 
and the comedia de sawtos, which have no liturgical element 
and differ from a secular play only in the fact that the 
subject is religious, and frequently, as one of the names 
indicates, derived from the history of a saint. In the 
secular drama, classification might be carried almost to 
any extent if the nature of the subject be taken as the 
criterion. It will be suflicient to distinguish the comedia 
{Le,, any tragic or comic piece in three acts) according to 
the social types brought on the stage, the equipment of 
the actors, and the artifices resorted to in the representa- 
tion. Wo have (1) the comedia de capa y espada, which 
represents any everyday incident, the actors belonging 
to the middle class, simple cahalleros, and consequently 
wearing the garb of ordinary town-life, of which the chief 
items were the cloak and the sword, and (2) the comedia 
de teatro or de ruido, or again de tramoya or d^* aparenrias 
{i.e,, the theatrical, spectacular, or scenic play), which 
prefers kings and princes for its dramatis ^>erson8e and 
makes a great display of mechanical devices and deco- 
rations. Besides the comedia, the classic stage has also 
a scries of little pieces subsidiary to tlie play proi)er: 
the loa or prologue, the entremes, a kind of interlude 
which afterwards developed into the saynete, the haile, or 
ballet accompanied with singing, and the zarzuela, a sort 
of operetta thus named after the royal residence of La 
Zarzuela, where the kings of Spain had a theatre. As to 
the dramatic poets of the golden age, even more numerous 
than the lyric poets and the romancers, it is rather difficult 
to group them. All are more or less jiupils or imitators 
of the great chief of the new school, Lope Felix de Vega 
Carpio (1562-1635); everything has ultimately to be 
brought back to Liin whom the Spaniards call the 
“monster of Nature.” Among Lopc^s contemporaries, 
only a few poets of Valencia (Gaspar de Aguilar, Fran- 
cisco Tarrega, Guillem de Castro (1569-1631), the author 
of Mocedades del Cid{ivom which Corneille derived his 
inspiration), formed a small school, as it were, less subject 
to tlic master than that of Madrid, which was bound to 
merit the applause of the public by copying as exactly as 
possible the manner of the groat initiator. Lope left his 
mark on all varieties of the comedia, but did not attain to 
equal excellence in all. He was especially successful in 
the comedy of intrigue {enredo), of the CAtpa y espadu class, 
and in dramas whose subjects are derived from national 
history. His great and most incontestable merit is to 
have given the Spanish stage a range and scope of which 
it had not been previously thought cai)able, and of having 
taught Lis contemporaries to find dramatic situations and 
to carry on a plot. » It is true he wrote nothing perfect : 
his prodigious productiveness and facility allowed him 
no time to mature anything ; he wrote negligently, and, 
besides, he considered the stage an inferior department, 
good for the vulgo, and consequently did not judge it 
worthy of the same regard as lyric or narrative poetry 
borrowed from the Italians. Lope^s first pupils exag- 
gerated some of his defects, but, at the same time, each, 
according to his own taste, widened the scope of the 
comedia, Antonio Mira do Amcscua and Luis Velez de 
Guevara (died 1644) were successful especially in tragic 
histories and emnedias divinas, Fr. Gabriel Tellez (1570- 





SPAIN 


1648), l>etter known under the pseudonym of Tirso de 
Moline, one of the most flexible, ingenious, and inventive 
of the dramatists, displayed no less talent in the comedy 
of contemporary manners than in historical drama. El 
Burlador de Sevilla {Don Juan\ the most celebrated of 
his plays since the Italians and the French have taken 
possession of the subject, is reckoned his masterpiece ; but 
he showed himself a much greater poet in El Fergonsoso 
en PcUacioy Don Gil de las Calzas Verdes^ Marta la Via- 
dosa. Finally Juan Euiz de Alarcon (died 1639), the 
most serious and most observant of Sjianish dramatic 
jioets, successfully achieved the comedy of cliaracter in 
La Verdad Sospechosa, closely followed by Corneille in 
his Menteur, The remaining play-writers hardly did 
anything but increase the number of the coviedias ; they 
added nothing to the real elements of the drama. The 
second epoch of the classical drama is represented mainly 
by Pedro Calderon de la Barca (1600-1681), the Spanish 
dramatist who has obtained most celebrity abroad, where 
his pieces have been studied and admired (perhaps extra- 
vagantly) by certain critics who have not feared to rank 
him with Shakespeare. It is Calderon who first made 
honour, or more correctly the point of honour, an essen- 
tial motive in the conduct of his personages {e.g., El 
Medico de m Jlonra) ; it is he also who made the comedia 
de capa. y enpada uniform even to monotony, and gave the 
comic “part” of the gradoso (confidential valet of the 
ealmllero) a fixity which it never previously possessed. 
There is depth and poetry in Calderon, but vagueness 
also and much bad taste. His most philosophic drama, 
La Vida es Suefio, is a bold and sublime idea, but indistinct 
and feebly worked out j that his autos sacr amenta I es give 
evidence of extensive theological knowledge is all that can 
be said in their favour. Calderon was imitated, as Lope 
had been, by exaggerating liis manner and perverting his 
excellencies. Two poets only of the second half of the 
17th century deserve to be cited along with him — 
Francisco de llojas, author of the fine historic play Del 
Rey ahajo n%nguw>^ and Agustin Moroto (1618-1662), 
author of some jdeasant comedies. Among those who 
worked in secondary forms mention must be made of 
Luis Quinones de Benavente, a skilful writer of entremeses, 
and in fact the greatest master of the form. 

A new manner of writing appears with the revival of 
learning : the purely objective style of the old chroniclers, 
with their tagging on of one fact after another, without 
showing the logical connexion or expressing any opinion 
on men or things, begins to be thought puerile. An 
attempt is now made to treat the history of Spain in the 
manner of Livy, Sallust, Tacitus, whose methods of narra- 
tion were directly adopted. The 1 Gtli century, however, 
still presents certain chroniclers of the media' val type, 
with more erudition, precision, and a beginning of the 
critical element. La Cronica General de Et^pana by 
Ambrosio do Morales, the Compendia lJutorial of EstcHmn 
do Garibai, the HUtoria General de las Indias Orrideufales 
by Antonio de Herrera, are, as far as the style is concerned, 
continuations of the last chronicles of Castile. Gerdnimo 
de Zurita (1512-1580) is emphatically a scholar; no one 
in the 1 6th century knew as he did liow to turn to account 
documents and records for the purpose of completing and 
correcting the narratives of the ancient chronicles; his 
Anales de la Cor'ona de A ragon is a book of great value, 
though written in a painful style. With Juan de Mariana 
(1536-1623) history ceases to be a mere compilation of 
facts or a work of pure erudition, in order to become a 
work of art and of thought. The Uuioria de Espafia by 
the celebrated Jesuit, at first written in Latin in the in- 
terest especially of foreigners, was afterwards rendered by 
its author into excellent Castilian ; os a general survey of 
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its histo^, well-planned, well written, and well thought 
out, Spain possesses nothing that can be compared with 
it ; it is eminently a national work, steeped throughout in 
the prejudices of the race. Various works of less extent, — 
accounts of more or less iiiiportant episodes in the history 
of Spain, — may take their place beside Mariana’s great 
monument: for example, the Guerra de Granada by 
Diego Hurtado de Mendoza (a hi.story of the revolt of the 
Moors of the Alpujarras under Philip II.), written about 
1572, immediately after the events, but not published 
till about thirty years later, after the author’s death; 
the narrative of the expedition of the Catalans in the 
Morea in the 14th century by Francisco de Moncada (died 
1635); that of the revolt of the same Catalans under the 
reign of Philip IV. by Francisco Manuel de ^Nlelo (died 
1666), a Portuguese by birth ; and that of the conciuest of 
Mexico by Antonio de Solis. Each of these writer.s has 
been more or less inspired by some Latin author, one pre- 
ferring Livy, another Sallust, ike. These imitations, it 
must bo admitted, have something artificial and stilted, 
which in the long run proves as fatiguing as the unskil- 
fulness and heaviness of the chroniclers of the Middle 
Ages. On the other hand, the historians of the wars of 
Flanders, such as Carlos Coloma, Bernardino dc Mendoza, 

Alonso Vazquez, Francisco Verdiigo, are less refined, ancl 
for that very reason are more vivid and more thoroughly 
interest us in that struggle of the two races, so foreign to 
each other and of such different genius. As for the 
accounts of the trans-Atlantic discoveries and conquests, 
they are of two kinds, — either (1) memoirs of the actors 
or witnesses of those great dramas, as, e,g,^ the llistoria 
Verdadera de la, Conquista de la Nueva Espafia by Bernal 
Diaz del Castillo, one of the comjianions of Cortes, and 
tlio Hisioria de las Indias by P. Bartolome de las Casas, 
the apostle of the Indians ; or (2) works by ])rofe.ssional 
writers, such as Francisco Lopez do Gomara, — official his- 
toriographers who wrote in Spain on information sent to 
them from the newly-discovercd lands. 

Letter writers, a rather numerous body in Spanish Letter 
literature, arc nearly related to the historians ; in fact, writers, 
letters written to be read by others than the persons 
addressed, or in any case revised afterwards, are only 
another method, a little more familiar, of writing liistor}’. 
Fernando del Pulgar appended to his Claros Varoias a 
series of letters on the affairs of his time; and nt the 
coimneneemcnt of the IGth century Antonio de Guevara 
(died 1545) collected, under the title of Episfolas Fami- 
I fares, his correspondence with his contemporaries, which 
throws a groat light on the early i»art of the reign of 
Charles V., altlioiigh it must be u.scd witli caution because 
of the numerous rifaelmentos it has undergone A cele- 
brated victim of Philip II., Antonio Perez (died 1611), 
revenged himself on his master by relating in innumer- 
able letters, addressed during his exile to his fric'nds unci 
protectors, all the incidents of his disgrace*, uml by Milling 
to the ministers of France and England the secrets of 
the Spanish policy in which he had n hand ; some of 
these letters are little masterpieces of spriglitline.ss and 
gallantry. 

Philosophy is rather ]^oor]y represented in the I Gtii and Philt*- 
17tli centuries in the literature of the vernacular. Tho«»pV 
greater number of tlie Spanish thinkers of this c]>och, 
whatever the school to wliicli they belonged,- — scholastic, 
Platonic, Aristotelian, or independent, — wrote in Latin. 

Ascetic and mystical autlH)rs alone made use of the vulgar Mystt- 
tongue for the readier diffusion of their doctrine among nsm. 
the illiterate, from whose ranks a good niimbor of their 
disciples were recruited. Ir. Luis de Granada (died 
1588) the great preacher, Juan de la Cruz (1542-1591), 

Fr. Luis de Leon (1528-1598), Teresa de Jesus (1515- 



360 SPAIN 


1582), and Malon de Chaide are the brighter lights of 
this class of writers. Some of their books, like the Guia 
de Pecadorea of Fr. Luis do Granada, the Cmfmiona of St 
Teresa, Mafbn do Ohaidc’s Conversion of the Magdalen^ 
have obtained a brilliant and lasting success beyond the 
limits of the Peninsula, and have not been without some 
inhuonco on the development of mysticism in France. 
Tho Spanish mystics are not only remarkable for the 
depth or subtlety of their thoughts and the intensity of 
the divine love with which they are inspired ; many of 
thorn are masters of style; some, like Juan de la Cruz, 
have composed verses which rank with tho most delicate 
in tho language. A notable fact is that those men who 
Moralists, are regarded as Illuminati profess the most practical ideas 
in tho matter of morality. Nothing is more sensible, 
nothing less ecstatic, than the manual of domestic economy 
by Fr. Luis de Leon — La Virficta Cnmda, Lay moralists 
are very numerous in the IGth and 17th centuries. Some 
write long and heavy treatises on the art of governing, 
the education of j)rinces, the duties of subjects, tfec. Pedro 
Fernandez de Navarrc.te’s Conservarion de Monarqniaa^ 
Diego de Haavedra Faxardo’s Idea de un Principe Cris- 
tiam^ Quevedo’s La Politiea de Dios y Gobiemo de Cii^io^ 
give a coirect idea of the ability which the Spaniards 
have displayed in this kind of didactic and preceptorial 
literature,— ability of no high order, for the Spaniard, 
when he means to teacli and work out a doctrine, loses 
himself in distinctions and rapidly becomes diffuse, 
pedantic, and obscure. But there is a kind of morality 
in which he indubitably excels, namely, in social satire, 
which, under all its forms, — dialogue and dream in tho 
style of Lucian, epistle after the manner of Juvenal, or 
pamphlet, - -has produced several masterpieces and a host 
of ingenious, caustic, and amusing compositions. Juan 
do Valdes, the most celebrated of tho Spanish Protestants, 
led the way by his Dialogo de Mcrmrie y Caron, where all 
tho great political and religious questions of tho first half 
of the 16th century are discussed and resolved with admir- 
able vigour and freedom. The king in the department 
of social satire, as in those of literary and political satire, 
is Quevedo. Nothing escapes his scrutinizing spirit and 
pitiless irony. All tho vices of tho society of his time are, 
in his JSueiioa and many other little pamphlets, remorse- 
lessly placed in the pillory and cruelly cut to pieces. 
While this great satirist, in philosophy a disciple of 
Seneca, imitates his master even in his style of writing, he 
is none the less one of the most vigorous and original 
writers of the 17th century. The only serious defect in 
his style is that it is too full, not of figures and epithets, 
but of thoughts. His ]jhrases are of set purpose charged 
with a double meaning, and we arc never sure on reading 
whether wo have taken in all that the author meant to 
convey. Oonrepfiam is the name that has been given to this 
refinement of thought, which was doomed in time to fall 
into the ambiguous and equivocal ; it must not be con- 
founded with the cultiani of G/mgora, tho artifice of which 
lies solely in the choice and arrangement of words. This 
new school, of which Quevedo may be regarded as the 
founder, had its Boileau in the person of Baltasar Gracian, 
who in 1642 published his Agvdeza y Arte de Ingenio, in 
whiclk. all the subtleties of concoptisrn are very exactly 
reduced to a code. Gracian, who had the gift of senten- 
tious moralizing rather than of satire, produced in his 
Crilicon animated pictures of the society of his own day, 
while he also displayed much ingenuity in little collections 
of political and moral aphorisms which have procured 
him a great reputation abroad,* —A’/ I/eroe, El Politico Fer- 
nando el Catolico, Oraculo Manual y Arte de Prudencia, 
L8th Spanish thought as well as public spirit and all other 
jentury. forms of national activity began to decline towards tho 


close of the 17th century. The advent of the house of 
Bourbon, and the increasing invasion of French influence 
in the domain of politics as well as in literature and 
science, confirmed this decay by rendering abortive the 
efforts of a few writers who had remained faithful to the 
pure Spanish tradition. In the hands of the second-rate 
imitators of Calderon the stage sank ever lower and lower ; 
lyric poetry, already compromised by the pomp and gali- 
matias of Gdngora, was abandoned to wretched rhymsters, 
who tried without success to make up by extravagance of 
style for meanness of thought. In a word, everything 
was suffering from anaemia. The first symptoms, not 
of a revival, but of a certain resumption of intellectual 
production appear in the department of linguistic study. 

In 1714 there was created, on tho model of the French 
acadcmie.s La Keal Academia Espafiola, intended to main- 
tain the purity of the language and to correct its abuses. 
This Academy set itself at once to work, and in 1726 was 
able to commence the publication of its dictionary in six 
volumes folio, the best title of this association to the 
gratitude of men of letters. The Gramatica de la Lmgna 
Caatellana, drawn up by the Academy, did not appear till 
1771. For the new ideas which were introduced into 
Spain as the result of more intimate relations with France, 
and which were in many cases repugnant to a nation for 
two ccnturicis accustomed to live a self-contained life, it 
was necessary that fully sanctioned patrons should be 
found. 1). Ignacio de Luzan, well read in the literatures 
of Italy and France, a disciple of Boileau and the French 
rhetoricians, yet not without some originality of his own, 
undertook in his Poetica (1737) to expound to his fellow- 
countrymen tho rules of the new school, and, above all, tho 
principle of the famous “ unities ” accepted by the French 
stage from Corneille^s day onward. What Luzan had 
done for letters, Benito Feyjoo (1676-1764), a Benedictine 
of good sense and great learning, did for the sciences. 

His TenU'o CrUwo (1726-1729) and Cartas Eniditaa y 
Curiosas (1742-1760), collections of dissertations in 
almost every dejiartmcnt of human knowledge, intro- 
duced the Spaniards to the leading scientific discoveries of 
foreign countries, and heljied to deliver them from many 
superstitions and ab.surd prejudices. Thes study of the 
ancient classics and the department of learned research 
in the domain of national histories and literatures had 
an eminent representative in Gregorio Mayans y Siscar 
(died 1782), who worthily carried on the great traditions 
of the renaissance ; besides publishing good editions of old 
Bpanish authors, he gave to the world in 1757 a Eetonm 
which is still worth consulting and a number of learned 
memoirs. What may be called the litierature d^agrhnerU 
did not recover much lost ground ; it would seem as if 
the vein had boon exhausted. Something of the old Roi 
picaresque novel came to life again in the HiaUtria del 
Famoao Predivador Fray Gerundio de Campazas of the 
Jesuit Jos6 Francisco de Isla, a biographical romance 
which is also and above all — to the detriment, it is 
true, of the interest of tho narrative — a satire on the 
follies of the preachers of the day ; the history of Fray 
Gerundio is merely a pretext, as it were, for displaying and 
holding up to ridicule the eloquence of the pulpit at the 
sorry pass to which it had then been brought by the 
ignorance and bad taste of the Spanish clergy. Isla is 
known also by his translation of Gil Jilas, a w^ork which 
he professed to restore to his native country, trying to 
make out — unsuccessfully, of course — that Le Sage had no 
other merit than that of rendering it into French. The 
j lyric poetry of this jieriod is very pale and colourless Po< 
when compared with its dazzling splendour in the preced- 
ing century. Nevertheless one or two poets can be named 
who were possessed of refinement of taste, and whose 



ooUeeiiotiB 6f verse, though waaatiiig iu.geuuine inspiration, I 
at least show respect for the' language and will always j 
meet with some appreciation. At the head of the new 
school is Joan Menendez Yaldcis (1754-1817), and with 
his are associated the names of P. Diego Gonzales (1733- 
1794), Jos4 Iglesias de la Casa (1748-1791), known 
especially by his letrillas, Nicasio Alvarez de Oienfuegos 
(1764-1809), and some others. Among the verse writers 
of the 18th century who produced odes and didactic 
poetry it is only necessary to mention Leandro Fernandez 
de Moratin (1760-1828) and Manuel Jos6 Quintana 
(1772-1857), but the latter belongs rather to the present 
century, during the first half of which he published his 
most important works. The poverty of the period in lyric 
poetry is even exceeded by that of the stage. Here no 
kind of comedy or tragical drama arose to take the place 
of the ancient comedia, whose platitudes and absurdities 
of thought and expression had ended by disgusting even 
the least exacting portion of the public. The attempt 
was indeed made to introduce the comedy and the tragedy 
of France, but the stiff and pedantic adaptations of such 
writers as Agustin do Montiano y Luyando (1697-1764), 
Tomas do Iriarto (1750-1791), Garcia de la Huerta, and 
the well-known economist Gaspar do Jovellanos (1744- 
1811) were unable to interest the great mass of play- 
goers. The only one who was really successful in com- 
posing on the French pattern some pleasant comedies, 
which owe much of their charm to the great purity of the 
language in which they are written, is Leandro Fernandez 
do Moratin ; his host pieces are La Nueva Comedia, a 
parody on the extravagant work of Cornelia, a playwright 
of the period, El Viejo y la NiM, El Baron, and parti- 
cularly El Bi de las Ninas, It has to be added that the 
sayneie was cultivated in the 18th century by one writer 
of genuine talent, llamon do la Cruz; nothing helps us 
better to an acquaintance with the curious Spanish society 
of the reign of Charles IV. than the intermezzos of this 
genial and light-hearted author. 

The terrible struggle of the War of Independence 
• (1808-1814), which was destined to have such important 
consequences in the world of politics, did not exert any 
immediate infiuence on the literature of 8!pain. One 
might have expected as a consequence of the rising of the 
whole nation against Napoleon that Spanish writers would 
have given up seeking their inspiration from those of 
France, and would have tried to resume the national 
traditions which had been broken at the end of the 17th 
century. But nothing of the sort occurred. Not only 
the afranjcesados (as those were called who had accepted 
the new r<^gime), but also the most ardent partisans of the 
patriotic cause, continued in literature to bo the submis- 
sive disciples of France. Quintana, who in his inflam- 
matory odes preached to his compatriots the duty of 
resistance and revenge, has nothing of the innovator about 
him; by his education and by his literary doctrines ho 
remains a man of the 18th century. The same may be 
said of Francisco Martinez de la Eosa (1789-1848), who, 
however, from his intercourse w’ith Horace, whom he trans- 
lated with skill into good Castilian verse, had a greater 
independence of spirit and a more highly trained and 
classical taste. And, when romanticism begins to find its 
way into Spain and to enter into conflict with the spirit 
and habits of the 18th century, it is still to France that 
the poets and prose writers of the new school turn, much 
more than either to Jilngland or to Germany. The first 
decidedly romantic poet of the generation which flourished 
about 1830 was the duke of Eivas, Angel de Saavedra 
(1791-1856); no one succeeded better in reconciling the 
genius of Spain and the tendencies of modern poetry ; his 
epic poem El Moro EspdsUo and his drama of Don Alvaro 
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6 la FwTza del Sino belong as much to the old romances 
and old theatre of Spain as to the romantic spirit of 1830. 
On the other hand, Jose do Espronceda (1808-1842), who 
has sometimes been called the Spanish Musset, savours 
much less of the soil than the duke of Eivas ; he is a quite 
cosmopolitan romanticist of the school of Byron and the 
French imitators of Byron ; an exclusively lyric poet, ho 
did not live long enough to give full proof of his genius, 
but what he has left is certainly exquisite. Jos6 Zorrilla 
(born 1817) has a moro flexible and exuberant but much 
moro unequal talent than Espronceda, and if the latter 
has written too little it cannot but be regretted that 
the former should have produced too much ; nevertheless, 
among a multitude of hasty performances, brought out 
before they had been matured, his Don Juan Tenorio, a 
new and fantastic version of the legend treated by Tirso 
de Molina and Moli^jre, will always remain as one of the 
most curious specimens of Spanish romanticism. In the 
dramatic literature of this period it is noticeable that the 
tragedy more than the comedy is modelled on the examples 
furnished by the French drama of the Kestoration ; thus, 
if we leave out of account the play of Garcia Gutierrez 
(born 1813) entitled El Trovador, which inspired the 
well-known opera of Verdi, and Los Amantes de Teruel of 
Juan Eugenio Hartzcnbusch (born 1806), and a few others, 
all the dramatic work belonging to this date recalls more 
or less the manner of the professional playwrights of the 
boulevard theatres, while on the other hand the comedy 
of manners still preserves a certain originality and a 
genuine local colour. Manuel Breton de los Herreros 
(1796-1873), who wrote as many as a hundred comedies, 
some of them of the first order after their kind, apart 
from the fact of their being written in language of great 
excellence, adheres with great fidelity to the tradition of 
the 17th century; he is the last of those writers who 
have preserved the feeling of the ancient comedia. One 
prose writer of the highest talent must be mentioned 
along with Espronceda, with whom he has in the moral 
aspect several features in common, — namely, D. Jos6 de 
Larra (1809-1837), so famous by his pseudonym of 
“Figaro,” with which ho signed the greater number of his 
works. Caustic in temper, of a keenly observant spirit, 
remarkably sober and clear os a WTiter, ho was specially 
successful in the political pamphlet, the article d'actualites ; 
to this category belong his Cartas de un robrecito Hahlador, 
in which he ridicules without pity the vices and oddities 
of his contemporaries ; his reputation is much moro largely 
duo to these letters than eitlier to his somewhat feeble 
play of Macias or to his not very attractive novel El 
Doncel de Enrique el DoHenfe, With Larra must be a.sso- 
ciated two other humoristic writers. The first of these is 
llamon Mesonero Eomanos, “ El Curioso I'arlantc ” (born 
1803), whose Escenas Matritenses, although not possessed 
of the literary value of Larra's articles, give pleasure by 
their good-natured gaiety and by the curious details they 
I furnish with regard to the coutem])orary societ}' cl Madrid. 
The other is Serafin Estebanez Calderon, “El Solitario” 
(1799-1867), who in his Escenas Anda/n:es .sought to re- 
vive the manner of the satirical and picartisfiuo writers of 
the 17th century; in a uselessly archaic language of his 
own, patched u]) from fragments taken from Cervantes, 
Quevedo, and others, he has delineated with a peculiar but 
somewhat artificial grace various j>iquant scenes of Anda- 
lusian or Madrilenian life. The most prominent literary 
critics belonging to the first generation of the century wore 
Alberto Lista (1775- 1848 ), whoso critical doctrine may be 
described as a compromise lietween the ideas of Frencli 
classicism and those of the romantic school, and Agustiii 
Duran (died 1862), who made it his special task to restore 
to honour the old literature of Castile, particularly its 
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romances^ which he had studied with unequalled thorough- 
ness, and of which he published highly esteemed coDections. 

If the struggle between classicists and romanticists 
continued even after 1830, and continued to divide the 
literary world into two opposing camps, it is plain that 
the new generation “-that which occupied the scene from 
1840 till about 18G8 — had other preoccupations. The 
triumph of the new ideas is now assured; only a few 
reactionaries are still seen to cling to the principles 
beiiuoathed by the 18th century. What was now being 
ai tiled at was the creation of a new literature which should 
he truly national and no longer a mere echo of that 
beyond the Pyrenees. To the question whether contem- 
porary S[)ain has indeed succeeded in calling into exist- 
ence such a literature, wo may well hesitate to give an 
affirmative answer. It is true that in every 8i>ecies of com- 
jiosition, the gravest as well as the lightest, it can show 
works of genuine talent; but many of them are strik- 
ingly deticient in originality ; all of them either bear un- 
mistakable traces of imitation of foreign models, or show 
(more or less happily) the imprint of tJie older literature 
of the 17th century, to which the historical criticism of 
Duran and the labours of various other scholars had given 
a flavour of novelty. AVitli tliis observation before him, 
the student can divide the authors of this period into two 
groups, — the one com[)osed of those who, won by modern 
ideas, are more or less liberal in politics, and draw ibeir 
inspiration in all they write from France or from what they 
lire able to assimilate of other literatures through France; 
the other consisting of ultra-conservatives, whose dream in 
every sphere— letters, art, and politics — is the restoration 
of the Spain of the past. Nowhere does this antagonism 
manifest itself more clearly than in the drama. A j)lay of 
Aureliano Fernandez Guerra might have been conceived and 
written by a contemporary of Lope or of Calderon, while a 
comedy of Adelardo Lopez do Ayala is moulded in the 
])attorn given by the younger Dumas and by Augicr. In 
the department of romance, on the otiicr hand — much 
neglected by the writers of the first half of the century — 
the Spaniards have recovered something of the genius of 
(Cervantes and their 17th century novelas pimrescaa, Tlie 
art of constructing a story and of telling it in an agreeable 
way, which seemed for a long time to have been lost, is 
recovered in such authors as Fenian Caballero, Antonio 
de Trueba, Pedro Antonio de Alarcon, Juan Valera, Perez 
Galdos, and Pereda. Those novelists are far from alike 
ill method or in spirit ; how widely separated, for example, 
are the somewhat banal facility and the sentimental 
Catholicism of Fenian Caballero on the one hand, and the 
searching psychological analysis and the fine scepticism of 
Juan Valera on the other. Put all have tliis in common, 
that they understand liow to interest their readers, and how 
to make their characters live and speak. Incontestably the 
novel is the triumph of contemjiorary Spanish literature ; 
it is almost the only kind of comjiosition that actually 
lives with a life of its own and makes steady progress. 
One cannot say as much of lyric i»oetry, i-epresciited feebly 
enough by Kamon de Cainpoamor, Nuficz do Arce, and 
some others. Deficient inspiration, diiTuseness of style, 
».nd w'ant of precision in language characterize them all ; 
it is unfortunately very easy to make mediocre verses in 
Spanish, apd too many people give themselves over to 
the pursuit. Passing from the literature of amusement, 
wo have still some very distinguished names to enumerate. 
Philosophy, indeed, has but one roiiresentative of merit, 
the traditionalist Jaime Balmes, — -for the Ivrausist school, 
an importation from Germany, may be ignored here, — 
but history and literary criticism have been cultivated 
•luring the lost thirty years or so with genuine success. 
Modesto Lafuente is in some sort the Mariana of the I9tli 


century; much inferior as a writer to the celebrated Jesuit^ 
he haS) however, always manifested the same passion for 
his subject, the same persevering determination to raise a 
worthy monument of his fatherland ; his Hutoria de 
in spite of all its defects, deserves respect, and is at least 
readable. Although primarily a politician, Antonio Cdno- 
vas del Castillo has many of the qualities which go to the 
making of a good historian ; he has evinced greater acute- 
ness and larger acquirements than Lafuente, and his Emayo 
sohre la Casa de Austria en Espafla^ founded upon a careful 
examination of a large number of documents, gives evidence 
of a correct judgment and praiseworthy impartiality. The 
literary history of old Spain has been treated in a masterly 
manner by Aureliano Fernandez Guerra in various studies 
devoted to the great writers of the 17 th century, notably 
Quevedo, and also quite recently by a young and talented 
scholar, Marcelino Menendez Pelayo, whose llisturia de las 
Ideas Esteticas en Espaila^ a work as solid in its substance 
as it is pure in its style, would do honour to any veteran 
in literature. As regards criticism of contemporary litera- 
ture, no one shows more spirit and taste than Juan Valera, 
whose delicate Andalusian nature has been matured by a 
refining education and by an adequate knowledge of foreign 
literatures. 

Bibliography. — The base of the Ktmleut's operations is always 
the great work of Nicolas Antonio, Bibliotheca Hispana Veins and 
Bibliotheca Hispana iVom, in the revised and eoinpletcd edition of 
Francisco Perez Payer, 'ronius Antonio Saneliez, and Juan Antoni' 
Pellicer (Madrid, 178;{-88, 4 voKs. fol.). The student ejin unbn 
to disregard all the general liistorios which preceded TicknoFs 
History of Spanish Literature (Now York, 184t», 3 vols. 8vo ; 4th 
ed., Boston, 387‘2, 3 voU. 8vo), a work of solid value, es|>ecially 
from the bibliographical point of view; it is quite indispensable 
that the reader should consult also the S]>uuiMh translation by 
J). Pasoual de (hiyaugos and Enrique de Vedia (Madrid, 1851-56) 
and the Oernian traii^ation of Julius with some important additions 
by Ferdinand Wolf (Leipsic, 1852-67). Nothing can be said in 
favour of the French translation by J. 0. Mngnabal (Palis, 1864- 
72). The Hisloria CrUica de la Literatura Bs}Htilola of Jos6 
Amador de los Rios (Madrid, 1861-66, 7 vols. 8vo), although de- 
ficient in criticism and full of criors m fact, supplies some useful 
information as to the period prior to the 15Ui century, with whieh 
It exclusively deals. Meneiulez Pelayo’s Historm de las Ideas Mste- 
liras en Espafia (Madrid, 1884-86, 3 vols. 8vo), already referred to, 
is very instru<*tivc. For the 18th century, Leopoldo A. de Cueto’s 
“ Bostpiejo Histbrieo-Cn'tieo de la Poesia Caslellaua cn el 8iglo 
xviii,,*’ prefixed to the first vol. of Kivadeneyra’s Boctas Lirkos del 
Siglo wni.f i.s indispensable. For the ItUh century theie is not as 
yet any satisfactory work dealing with the literature as a whole ; 
that of M. G. Hubbard, Histoirr de la LiUtralurc Contemporaine 
cn Esjiagm (Paris, 187C 1 vol. 8vo), although superficial and 
inaccurate, is useful ir the absence of aiiytliiiig better. Some 
descriptions of Castilian literature liaveboen specially studied with 
care and competence, notably the drama, on vhieh we liavc two 
thorough works,- -Frederick von S( hack’s Gesvhiehte. der drama- 
tischen Literatur u. Kunst in Spaiuen (Fiankfort-on*the-Mani, 
1846-54, 3 vols. 8vo), unfortunately now much bohiiulhand, and 
ill no way improved in this respect in the Sf»anish Iniiislation now 
in course of publication at Madrid under the siipeiintendence of 
Eduardo do Mier, and Cayctano Alberto de la Barrera’s excellent 
Caldlogo Biblwgrufico y Biogrdfico del Teatro Antiguo EspafUd (Ma- 
drid, 1860, large 8vo). On the Castilian literature of the Middle 
Ages, the works to bo consulted are. Ferdinand Wolf’s Studkn 
zur Oeschiebte der Spanischen u. Port ugi&nschen KatwnaUiteratur 
(Berlin, 1859, 1 vol. 8vo) and Manuel Mila y Fontanals’s l)c la 
Poesia Hcrou’o-Popiilar Castellam (Barcelona, 1874, 1 vol. 8vo). 

11. Catalan Literature. — Although the Catalan Ian- Poet 
guage is simply a branch of the southern Gallo-Roman, Midt 
the literature, in its origin at least, ought to be considered 
as a mere appendix of that of Provence Nay more, 
until about the second half of the 13th century there 
existed in the Catalan districts no other literature than 
the Proven^l, and the poets of north-eastern Spain used 
no other language than that of the troubadours. Guillem 
de Bergadan, Uc de Mataplana, Ramon Vidal de Besalii, 
Guillem de Corvera, Serveri de Gerona, and several other 
verse writers of a still more recent date are all genuine 
Proven 9 a] })oets, in the same sense as are those of 
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limousin, Queroy, or Auvergne, since they vnrite in the 
langtte Hoc and make use of all the forms of poetry culti- 
vated by the troubadours north of the Pyrenees. Ilamon 
Tidal (end of 12th century and beginning of 13th) was 
a grammarian as well as a pout; His Ra&ott de Trohar 
l)ecame the code for the Catalan poetry written in Pro- 
vencal, which he called Ltmod^ a name still kept up in 
Spain to designate, not the literary idiom of the trouba- 
dours only, but also the local idiom — Catalan, — which the 
Spaniards choose to consider as derived from the former. 
The influence of 11. Vidal and other grammarians of his 
school, as well as that of the troubadours we have 
named, lasted for a very long time; and even after 
Catalan prose — an exact reflexion of the spoken language 
of the south-east of the Pyrenees-^ had given evidence of 
its vitality in some considerable works, the Catalan poetry 
remained faithful to the Provencal tradition. From the 
combination of spoken Catalan with the literary language 
of the troubadours there arose a sort of composite idiom, 
which has some analogy with the Franco-ltulian current 
in certain parts of Italy in the Middle Ages, although in the 
one case the elements of the mixture are more distinctly 
apparent than are the romance of France and the romance 
of T taly in the other. The poetical works of llaymond Lully 
(Itamon Lull) (died 1315) are among the oldest examples of 
this Provencalized Catalan ; one has only to read the fine 
piece entitled Lo Dtaconm't (“ Despair ’*), or some of his 
stanzas on religious subjects, to apprehend at once the 
eminently composite nature of that language. Muntaner 
in like manner, whose prose is exactly that spoken by his 
contemporaries, becomes troubadour when he writes in 
verse ; his Serm6 on the conquest of Sardinia and Corsica 
(1323), introduced into his Ckronide of the kings of 
Aragon, exhibits linguistically quite the same mixed 
character as is found in Lully, or, wo may venture to say, 
in all the Catalan verse writers of the 14th century. 
These are not very numerous, nor are their works of any 
great merit. The majority of their compositions consist 
of what were called noves Amades, that is, stories in 
octosyllabic verse in rhymed couplets. There exist poems 
of this class by Pere March, by a certain Torrella, by 
Bernat Metge (an author more celebrated for his prose), 
and by others whose names W'e do not know j among the 
works belonging to this last category special mention 
ought to be made of a version of the romance of the Sevm 
Sages^ a translation of a book on good breeding entitled 
Faa>tus, and certain tales where, by the choice of subjects, 
by various borrowings, and even occasionally by the whole- 
sale introduction of pieces of French poetry, it is clearly 
evident that the writers of CJatalonia understood and read 
the langue d/oui. Closely allied to the novat riviadeft is 
another analogous form of versification — that of the codo- 
laday consisting of a series of verses of eight and four 
syllables, rhyming in pairs, still made use of in one por- 
tion of the Catalan domain (Majorca), 
tk The 15th century is the golden age of Catalan poetry. 
At the instigation and under the auspices of John 1. 
(1387-^1395), Martin 1. (1395-1410), and Ferdinand 1. 
(1410-1416), kings of Aragon, there was founded at 
Barcelona a consistory of the “ Gay 8aber, ” on the model 
of that of Toulouse, and this olTicial protection accorded 
to poetry was the beginning of a new stylo much more 
emancipated from Proven 9 al influence. It cannot be 
denied, indeed, that its forms are still of foreign importa- 
tion, that the Catalan verso writers accept the prescri|)- 
tions of the Leys d^Amor of Guillaume Molinier, aud the 
names which they gave to their cohleit (stanzas) are all 
borrowed from the same art de trohar of the school of 
Toulouse; but, a very noteworthy fact, their language 
begins to rid itself more and more of Provenyalisms and 


tends to become the same as that of prose and of ordinary 
conversation. With Pere and Jaume March, Jordi de 
Sant Jordi, Johan de Masdovelles, Francesch Ferrer, Pere 
Torroella, Pau do Bellviure, Antoni Yallmanya, and, above 
all, the Yalencian Auzias March (died 1459), there flourished 
a new school, of which the 6clat lasted till the end of the 
15th century, and which, as regards the form of its versi- 
fication, is distinguislied by its almost exclusive employ- 
ment of eight- verse cobles of ten syllables, each with 
“ crossed ’’ or “ chained ” rhymes {cohla crohada or etuxtde- 
nada\ each composition ending with a toi'nadu of four 
verses, in the first of which the “device** {dim or scnyal) 
of the poet is given out. The greater number of these 
poems are still unedited or have only recently been 
extracted from the can^.omr8j where they had been col- 
lected in the 15th century. Auzias March alone, the 
most insjured, the most profound, but also the most 
obscure of the whole group, had the honour to be printed 
in the 16th century; his cants dhinior and cants de mor<! 
contain the finest verses ever written in Catalan, but the 
poet fails to keep up to his own high level, and by Ids 
studied obscurity occasionally becomes unintelligible to 
such a degree that one of his editors accuses him of 
having written in Basque. Of a wholly different class, 
and in quite another spirit, is the Lityre de les Danes of 
Jaume lioig (died 1478), a Yalencian also, like March ; this 
long poem is a nova rimada, only comediada^ that is to say, 
it is in quadrisy liable instead of octosyllabic verse. A 
bitter and caustic satire upon w’omen, it purports to be a 
true history, — the history of the poet himself and of his 
throe unhapf)y marriages in particular. Notwithstanding 
its author’s allegations, however, the LiJyrt de les Dorns 
does not seem to bo other than a fiction ; but it derives a 
very piquant interest from its really authentic element, its 
vivid picture of the Yalencia of the 15th century and the 
details of the manners of that time. After this bright 
j)eriod of efflorescence Catalan poetry rapidly fell off, a 
decline duo more to the force of circumstances than to any 
fault of the poets. The union of Aragon with Castile, and 
the resulting predominance of Castilian throughout Spain, 
inflicted a death blow on Catalan literature, especially on 
its artistic poetry, a kind of composition more ready than 
any other to avail itself of tlic triumphant idiom which 
soon came to be regarded by men of hitters as the only 
noble one, and alone fit to bo tlie vehicle of elevated or 
refined thoughts. The fact t hat a Catalan, J uan Boscan, 
inaugurates in the (’ostilian language a new kind of poetry, 
and that the Castilians tlmmselvcs regard him as the head 
of a school, is important and characteristic ; the date of 
the publication of the works Boscan (1543) marks the 


end of Catalan poetry. 

The earliest ])rose works in Caialu'i are later indeed than Piohi* oi 
the poems of the oldest Catalan troubadours of thci J^ro iJJLh-lSth 
venial school, not dating farther back than from the close ' 
of the 13th century, but they have the advantage of being 
entirely original ; their language is the \ery language of 
the soil which we see appearing in charters fiom about 
the time of the accession of James T. (1213). This is 
true especially of the chronicles, a little less so of the 
other WTitingB, which, like the })Octry, have difficulty in 
escaping tlie influence of the more polished dialect of thi*. 
country to the north of the l^yrcnees. Its chronicles arc 
the best ornament of mediiuval Catalan prose, hour of 


them,- -that of Janies L, apjiarently reduced to writing a 
little after his death (1276) with the help of memoirs 
dictated by himself during his lifetime ; that of ]5ernat 
Des Clot, which deals chiefly with the reign of Pedro 111. of 
Aragon (1276-1286); that of Ilamon Muntaner (first half 
of the 14th century), relating at length the expedition of 
the Catalan company to the Morea and the conquest 
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of Sardinia by James H ; finally that of Pedro IV., in fact, famishes literary history mth hardly more than a 
The Ceremonious (1306-1387), genuine commentaries of single poet at all worthy of the name — Fere Serafi, some 
that astute monarch, arranged by certain officials of his of whose pieces, in the style of Auzias March, but less 
court, notably by Bcrnat Des Coll, — those four works are obscure, are graceful enough and deserve to live ; his poems 
distinguished alike by the artistic skill of their narration were printed at Barcelona in 1565. Prose is somewhat 
and by the quality of their language ; it would not be too better represented, but, to teU the truth, it is only the 
much to liken these Catalan chroniclers, and Muntaner erudite who persist in writing in Catalan, — antiquaries 
especially, to Villehardouin, Joinville, and Froissart. The and historians like Fere Miguel Carbonell, compiler of 
Doctor Illuminatus, Eaymond Lully, whoso acquaintance the Chroniquea de Espanya (1547), Fraiicesch Tarafa, Fere 
with Latin »vas very poor, — ^his philosophical works w^ere Anton Beuter, also chroniclers, and some others not so 
done into that language by his disciples, — wrote in a some- well known. In the 17th and 18th centuries the 
what Provencjalizod Catalan various moral and propagandist decadence becomes still more marked. A few scattered 
works, — the romance Blanque^'mt in praise of the solitary attempts to restore to the Catalan, now more and more 
life, the Libre de lea Maravellea^ into which is introduced a neglected by men of letters, some of its old life and 
^‘bestiary*’ taken by the author from Knlilah and Dim- brilliance, fail miserably. Neither Hieronim Fujades the 
nag^ and the Libre del Orde de Cavcdleria^ a manual of historian, author of a Coronica Universal del Erincipat 
the perfect knight, besides a variety of other treatises and (Barcelona, 1609), nor even Dr Vicens Garcia, rector of 
opuscula of minor importance. The majority of the writ- Vallfogona (1582-1623), a verse- writer by no means 
ings of Lully exist in two versions, — one in the vernacular, destitute of verve or humour, but whose literary talent 
which is his own, the other in Latin, originating with and originality have been very greatly exaggerated by the 
his disciples, who desired to give currency throughout Catalans of the present day, was able to bring back his 
Christendom to their master’s teachings. Lully — 'Who was countrymen to a cultivation of the local idiom. Some 
very popular in the lay world, although the clergy had a sermons, some lives of saints, some books of devotion, 
low opinion of him and in the 15th century even set some relations and complaints for the use of the people, 
themselves to obtain a condemnation of his works by the exhaust the catalogue of everything written in Catalan 
Inquisition — had a rival in the person of FranceschXimenez throughout the whole area of its domains down to the 
or Fximciiiz, a Franciscan, born at Gorona some time beginning of the present century ; not a single book of 
after 1350. His Creatid (printed in 1483-84) is a vast importance can be mentioned. Writers who were Catalan 
encycloptedia of theology, morals, and politics for the use by birth had so completely unlearned their mother-tongue 
of the laity, 6upi>lemented in various aspects by his three that it would have seemed to them quite inappropriate, 
other works — Vida de Jeau C/iriat^ Libre dels Angela^ and and even ridiculous, to make use of it in serious works, so 
Libre de lea Danes ; the last-named, which is at once a profoundly had Castilian struck its roots in the eastern 
book of devotion and a manual of domestic economy, con- provinces of Spain, and so thoroughly had the work of 
tains a number of curious details as to a Catalan woman’s assimilation been carried out to the advantage of the 
manner of life and the luxury of the })criod. Lully and official language of the court and of the Government. 
Eximeniz are the only Catalan authors of the 14 th century In 1814 appeared the Gramdtica y Apologia de /aBev 
whose works written in a vulgar tongue had the honour of Llengua Cathalana. of Joseph Fau Ballot y Torres, which of 
being translated into French shortly after their a])pcarance. may be considered as marking the origin of a genuine 
We have chiefly translators and historians in the 1 5th renaissance of the grammatical and literary study of 
century. Antoni Canals, a Dominican, who belongs also Catalan. Although the author avows no object beyond ture 
to the previous century, translates into Catalan Valerius the purely practical one of giving to strangers visiting • 
Maximus and a treatise of St Bernard ; Bernat Metge, Barcelona for commercial purposes some knowledge of the 
himself well-versed in Italian literature, presents some of language, the enthusiasm with which he sings the praises 
its great masters to his countrymen loy translating the of his mother-tongue, and his appended catalogue of works 
Griaelldia of Petrarch, and also by composing Lo Somjmi which have appeared in it since the time of James I., 

(“ The Dream ”), in which the influence of Dante, of Boccac- sufficiently show that this was not his only aim. In point 
cio, and, generally speaking, of the Italy of the 13th and of fact the book, which is entitled to high consideration 
14th centuries is very perceptible. The Feyts dAnnea de as being the first systematic Catalan grammar, written, too, 
Catalunya of Bernat Boades, a knightly chronicle brought in the despised idiom itself, had a great inlluonce on the 
to a close in 1 1 20, reveals a spirit of research and a con- authors and literary men of the principality. Under the 
scientiousness in the selection of materials which are truly helping influence of the new doctrines of romanticism 
remarkable for the age in which it was written. On the twenty years had not passed^ before a number of attempts 
other hand, Pero Tomich, in his Histories e Conquestes del in the way of restoring the old language had made their 
Meyalme dAragb (1438), carries us back too much to the appearance, in the 8 ha ])0 of various poetical works of very 
manner of the mediseval chroniclers ; his credulity knows unequal merit. The Oda d la Pairia (1833) of Buenaven- 
no lx>unds, while his style has altogether lost the naive tura Carlos Aribau is among the earliest if not actually 
charm of that of Muntaner. To the list of authors who the very first of those, and it is also the best ; the modern 
represent the leading tendencies of the literature of the Catalan school has not produced anything either more 
16th century we must add the name of Johanot Martorell, inspired or more correct. Following in the steps of 
a Valencian, author of the celebrated romance of chivalry Aribau, Joaquin Bubi6 y Ors {Lo Gayter del Llobregat)^ 
Tirant lo^ Llanrh (finished in 1460), which the reader has Antonio de Bofarull {Lo Coblejador de Moncada\ and soon 
nowadays some difficulty in regarding as that “treasury afterwards a number of other verse writers took up the 
of contentment ” which Cervantes will liave it to bo. lyre which it might have been feared was never to sound 

16th-18tli With the loss of political was bound to coincide that of again since it fell from the hands of Auzias March. The 
canturieu, Hterary independence in the Catalonian countries. Cata- movement spread from Catalonia into other provinces of 
lau fell to the rank of a patois and was written less and the ancient langdom of Aragon ; the appeal of the Catalans 
less j lettered persons ceased to cultivate it, and the upper of the principality was responded to at Valencia and in 
classes, especially in Valencia, owing to the proximity of the Balearic Isles. Later, the example of Provence, of the 
Castile, soon afEected to make no further use of the local felihritge of the south of France, accelerated still further 
speech except in familiar conversation. The 16 th century, this renaissance movement, which received official recogni- 
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tion in 1859 by tbe creation of the ficralBy in which 
prizes are given to the best competitors in poetry, of 
whom some succeed in obtaining the diploma of me«lre m 
gay saher. It is of course impossible to foresee the future 
of this new Catalan literature, — whether it is indeed 
destined for that brilliant career which the Catalans thom> 
selves anticipate. In spite of the unquestionable talent 
of poets like Mariano Aguil6 (Majorca), Teodoro Llorente 
(Valencia), and, among the younger of them, Jacinto 
Yerdaguer (Catalonia), author of an epic poem AtlafUMa 
and of very fascinating Cants Mistichs, it is by no means 
certain that tliis generation will bo succeeded by another 
to follow in its footsteps, or that such a restoration of a 
provincial literature has much chance of pormanence at 
the very moment when all the peoples of Europe are tend- 
ing rather towards unity and centralization in the matter 
of language. At all events, in order to secure even a 
comparative success for such a revival, it would be well 
if the language serving as its instrument were some- 
what more fixed, and if its writers would no longer 
hesitate, as they at present do, between a pretentious 


archaism and the incorrectness of the most vulgar col- 
loquialism. The few attempts of modern Catalans in the 
direction of romance writing and dramatic composition 
have not hitherto been particularly felicitous, and have 
not led to anything noteworthy. 
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SPALATIN, Geoegr (1484-1545). George Burkhardt, 
a subordinate figure of some interest in tbe history of the 
Beformation in Germany, was born on January 17, 1484, 
at Spalt (whence he assumed the name Spalatinus), about 
25 miles from Nuremberg, where his father was an artisan. 


He went to Nuremberg f(>r education when he was thirteen 
years of age, and two years afterwards to the university of 
Erfurt, where he took Ills bachelor’s degree within a year, 
in 1499. There lie attracted the notice of Marschalk, the 
most influential professor, who m«de Spalatin his amanu- 
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ensis and took him to Wittenberg. In 1505 Spalatin went 
to Erfurt to study jurisprudence, was recommended to 
Mutianus, and was welcomed by the little band of German 
liuinanists of whom Mutianus was chief. His friend got 
him a post as teacher in the monastery at Gcorgenthal, 
and before this he had received a church appointment in 
the neighbouring Hohonkirchen. In 1508 he was or- 
dained priest by Bishop John von Laaspbe, w^ho had 
ordained Luther, lie had no great love for convent or 
pastoral work, and in 1509 Mutianus recommended him 
io Frederick tlie Wise, the elector of Saxony, who employed 
him to act as tutor to his son, the future elector, John 
Frederick, ypalatin speedily gained the confidence of the 
famous elector, who employed him in many aftairs. He 
sent him to ‘Wittenberg in 1511 to act as tutor to his 
nephews, and procured for him a canon’s stall in Altcnborg. 
In 1512 the elector made him his librarian. This brought 
him into corresj>ondcnco with a large number of litemry 
men, and he began to collect all kinds of literary and ea[)e- 
cially of historical information, of which he made extensive 
use later in his chronicles, lie was promoted to be court 
chaplain and confidential secretary to the elector, and took 
charge of all his private and i)ul)lic correspondence. He 
thus became one of the most important men at the elec- 
toral court, whiclj then was the centre of German life. 

Sj)alatin had never cared for theology, and, although a 
priest and a preacher, had been a mere humanist. It was 
to Luther that he owed his awakening to the reality of a 
spiritual life. How lie first became acquainted wltli the 
reformer it is imi)C)ssible to say —probably at Wittenberg ; 
but Luther from the first exercised a great power over 
him, and became his chief counsellor in all moral and 
religious matters. His letters to Jjutlicr have been lost, 
but Luther’s answers remain, and are extremely interest- 
ing. Sjialatin was Luther’s devoted friend during the 
stormiest da>s of the Hoformation, and was the means of 
bringing the great elector to take the side of the out- 
spoken professor in his university of Wittenberg. He 
read Luther’s writings to the elector, and translated for his 
benefit those in Latin into German. He accompanied 
Frederick to the di(it of Augsburg, and shared in the 
negotiations with the jiapal legates, Cajetan and Miltitz, 
He was with the elector when Charles was chosen emperor 
and when he was crowned, lie was with his master at 
the diet of Worms. In short, ho stood beside Frederick 
as his confidential adviser in all the troubled diplomacy of 
the earlier years of the Hoformation. Singularly cautious, 
[)crhaps timid, before the crisis came and while it could 
1)0 averted, Si)alatiQ found courage when the crisis had 
come. lie would have dissuaded Luther again and again 
from publishing books or engaging in overt acts against 
the papacy, but, when the thing was done, none was so 
ready to translate the book, or to justify the act. 

On the death of Frederick the Wise, S])alatin was as 
much engaged in dii)loirialic service as before, but lie no 
longer lived at court. He weuo into residence as canon at 
Altenborg, and incited the chajiter to institute reforms some- 
what unsuccessfully. He married in the same year. Inuring 
the later portion of his life, from 1526 onwards, lie was 
chiefly engaged in the visitation of churches and schools in 
electoral Saxony, reporting on the confiscation and applica- 
tion of ecclesiastical revenues, llis practical cx])crience in 
German affairs made him very successful in his delicate task, 
and ho W'as asked to undertake the same work for Albertine 
Saxony, lie was also permanent visitor of Wittenberg uni- 
versity, and made an annual report of its condition to the 
elector. Shortly before liis death he fell into a state of pro- 
found melancholy, and died January 16, ISIS, at Altenberg. 

Spalatin loft behind liim a large mniihcr of literary remains, 
both published and unjiublishcd. His original writings arc almost 
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all historical. A list of them may 'be found In Seelheim’s Oeorge 
Spalatin ala aa^ta, Hiatoriographf 1876. There is no good life of 
Spalatin, iior can there be until his letters have been collected and 
edited, a work still to bo done. 

SPALATO (Slav. Split), a city of Dalmatia, at the 
head of one of the thirteen departments (area 730 square 
miles; population in 1880 31,003), is situated on tho 
seaward side of a peninsula lying between the Gulf of 
Braza and the Gulf of Salona. Though not the capital, it 
is the most important city in the principality, is the see of 
a bisliop, has a valuable museum of antiquities, and carries 
on an extensive trade in wine and oil. Since 1879 it has 
been the terminus of a railway running northwards to 
Sebenico and Siveric. Built on the low ground at tho 
head of a beautiful bay, and thrown into relief by a back- 
ground of lucturesque hills rising close behind, Spalato 
has a striking sea-front, in which the leading feature is 
still the ruined fat^ado of tlic great palace of Diocletian, 
erected in 303 a.d., to which the city owes its origin. In 
ground plan this is almost a square, with a (juadrangular 
tower at each of the four corners. “ Its faces correspond 
nearly with the four points of the compass. The south 
front (towards the harbour) measures 521 feet, or, with 
the towers, 598 feet 8 inches, and tho eastern and w'cstcrn 
sides are each 705 feet 8 inches” (Wilkinson). The 
area included is 348,175 square feet, or, comprising the 
towers, 352,614 square feet, a little more tlian eight acres, 
or rather loss than the area of the Escorial. There were 
four principal gates, with four streets meeting in the middle 
of the quadrangle, after the style of a Homan camp. The 
eastern gate (Porta Aenea) is destroyed ; but, though tho 
side towers are gone, the main en tranche of tho building, 
tlie beautiful Porta Aurca, in the west front, is still in 
fairly good preservation. TJie streets were lined with 
mavssivo arcades. Tho vestibule y»ow forms the Piazza del 
Duomo or public square ; to the noitli cast of this lies tho 
mausoleum (not, as the older antiquaries had it, the temple 
of Jupiter), which has long been the smallest and darkest 
of cathedrals; and to the south-east is the temple of 
-d^lsculapius, which served originally as a kind of court 
chapel and has long been transformed into a baptistery. 
Architecturally the most important of all the many striking 
features of the palace is tlie arrangement in tho vestibule 
by which the supporting arches spring directly from the 
capitals of the large granite Corinthian columns. This, 
as far as the known remains of ancient art are concerned, 
is the first instance of such a method ; and thus, in Mr 
Freeman’s words, “ all Gothic and Homanosque architecture 
was in embryo in the brain of Jovius or his architect.” 

The name Spalato, or Sj)alatro (a very old spelling), wliieli used 
to bo explaincil aa a corruption of Salonac Pulatium, is pretty cer- 
tainly of til Heron t origin — the oldest form extant being Asj»alut!anu 
(Constantine Porphvrogenitus) and early variants Spalathon, Spa- 
laihron, Spalatruni {Geogr. Jiav.). Di Evans suggests a connexion 
with Asjialathus (tho namo of a prickly shrub)' or perhaps with 
Asphaltus. Not b)ng after Diocletian’s death the buildings seem to 
have been turned into an imperial cloth factory, and as most of 
tho workers were women we find it called a gynacium {Nutitia), 
Al)out 4 miles from the palace lay the ancient city of Salona (2a\«i/a 
or 2a\wifai), which consisted of two parts, tho cailier Roman city 
to the w'cst and a later portion incorporated previous to tlie time 
of the Antonines. Theie are still remains at Salona of ancient city 
wulls, tin am ))hi theatre, Ac., and a long line of walls extending 
** from the western side of the city for a mile and more nearly along 
the present road to Tran (Tragurium).” Tho purpose of this line 
of walls is not evident, and the date of its construction has been 
the subject of much discussion. Mr Freeman is disposed to consider 
them Roman workmanship. 

Salona in its best da3^s was one of the chief ports of the Adriatic, 
on one of the most central sites in the Roman world. Made a 
Roman colony after its second cajiture by tho Romans (n.c. 78), it 
appears as Colonia Martia Julia and Colonia Claudia Augusta 1^ 
Veterauorum, and bears at diil'orent periods tho titles of resnublica, 
conventus, metropolis, jiraifectura, and pnetorium. In Cnristian 
times it became a bishop’s see ; and St Doimo or Domiiius, its first 
bishop, still gi't^es his name to tho cathedral of Spalato. Tho city 
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was taken by Odoaeer in 481 and by Totila in the 6th century, 
fiecovered by Justinian in 585, it was in 544 and 552 the starting- 
point of Belisariua and Narses for their Italian expeditions. In the 
7 th century Salona was completely destroyed by the Avars ; but the 
empty palace of Diocletian aifordeil an asylum for its inhabitants. 
The limits of the building proved sufTicient for the new city up to 
the time that it passed under Hungarian and Venetian protection. 
Hungarian additions may still bo soon above the Porta Auroa ; and 
the large octagonal tower boars the name of I'orre d’Harvoye from 
the Bosnian general who was createtl duke of Spalato by Ladislaus. 
The Venetians enclosed the town with regular curtains and bastions 
in 1645-1670. About 1807-1809 the castle was dismantled and 
parts of the walls were thrown down. 

See Robert Adam. Rutm of the Palace of Diocletian, 17C4 ; CasMU and 
Voyage PiUot'eique et Hutorique de VJ»trxe, 1802; Wllkinaoii, Dalinatxa and 
Montenegro, 184H ; Freeman, JiUtortcal Ettmys, 8d aeries, 1870, and Subject and 
Neighbour Land* of Ventce, J881. riotli Mm flrMt-mentloned wurka coiitum 
maffnlflcciit views and lestoiations of the arcliltocturo at the palace. 

SPALDING, a market-town of Lincolnshire, England, 
in the Parts of Holland, is situated on the river Welland, 
and on the Great Northern and Great Eastern Railways, 
93 miles from London. The town, standing in the heart 
of the Fens, is the centre of a rich agricultural district. 
Amongst the public buildings arc five churches, the John- 
son hospital (1881), the corn exchange (1856-57), the 
buildings of the mechanics* institute and of the Christian 
association and literary institute, and the district union- 
liouse. The Y)arish church of St Mary and St Nicholas was 
built in 1284 and restored in 1865-66. The adjoining 
lady chapel (St Mary and St Thoirias a Becket) was built 
in 1315 ; in 1588 it was appro])riated for the grammar 
school endowed in 1568 by John Blanko and again in 
1588 by John Gamlyn. A new grammar school w'as 
erected in 1881. Spalding has had a prison for upwards 
of 600 years ; the present building, erected in 1 824 25, 
was closed in 1884. The Welland is crossed at Spalding 
by two stone bridges. The existing high bridge, con- 
structed in 1838, took the place of a wooden erection 
dating from the end of the 17th century; this last was 
built on the site of an older Roman bridge of two arches, 
the foundations of the centre pier of which were disclosed 
when the wooden bridge was constructed. The popula- 
tion of the town in 1871 was 9111, and in 1881 9260. 

In 1051 Tliorold of Boekenbabj (now Bucknall, near HoincaHtlf) 
gave his ca&tlo of Spalding and tlio chapel attached to it as a cell or 
monastery for the Bern‘dictincs of Ciowlaiid. Out <»f this grew the, 
priory, wliicb, howcvei, was dissolved in 1536 ; the last fragments 
of its mills were removed in 1S32. About two miles north-east of 
Spalding stands the ruined eliapcl of AVykeham, dedicated to St 
Nicholas and built in 1311 by Prior Clement lintiield. Tho build- 
ing is of the Decorated ])eiiod, and lias been roofless since 1782 ; its 
interior diiiicnsions are 43 feet long by 22 foot wide ; the wails aie 
44 i foot high. Kaeh side eoii tains three three ! ight windows with 
moulded flowing tracery, and each end one iour-light window of 
similar cliaraetci. Tho only one wliieli retains its original mulhoiis 
and tracery is the centre window on tho south side. After the Con- 
quest the estates and prioiy of Spalding were given by William I. 
to I VO Tailbois, who found su<di a stout antagonist in Hereward tho 
Wake, lord of Bpuiiuo or Bourn. 

SPALDING, William (1809-1859), logician and 
literary historian, was born in Aberdeen in 1809. After 
a thorough education at the grammar school and at 
Marischal College there, he came to Edinburgh in 1830, 
where ho ^vas called to the bar in 1 833. In that year he 
published a Letter on Shakeapeare^it AnfhorMj} of the Two 
i^ohle Kimrnen^ which, by its critical acumen and the 
knowledge of tlie old dramatists which it displayed, 
attracted tho notice of Jeffrey and procured the author 
an invitation to become a contributor to the Edinburgh 
Review, Before settling down to the business of the bar 
he undertook a prolonged Continental lour. He was 
absent fifteen months, the greater part of tho time being 
spent in Italy, and in 1841 the fruits of his stay appeared 
in three volumes entitled Italy and the Italian In/ande 
from ike Earliest Ages to the Present 'Time, This learned and 
comprehensive work went through five editions in a few 
years. His attempts to gain a legal practice not proving 
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successful, lie became a candidate in 1838 for the chair 
of rhetoric in Edinburgh university, which he held till 
1845, when he was appointed professor of logic in the 
university of St Andrews. lie held tho latter post till his 
death on the 16th November 18.59. 

B**8itles tlie works already monlioiicd, and various articles 
contributed to the Eclinhimjli Jlrview and Btachwood's Magazim, 
ho was tho author of a eonciso History of Enghsh Uteratare, which 
has many merits and has been niiirh used as a text book. Ho also 
wrote the articles “ Logie '* and “ Kbetone ” (as well as a number 
of literary biographies) for the eighth edition of tlie EtinjelopvAia 
Britannim. Tho former articb*, wiitteii mainly oii Hamiltonian 
lines, constitutes a systematic ti cal iso on Formal liOgic, and is 
honourably distiiigiiishcil l»y its dear sd.mtitic exposition. By 
these two articles and his History of Eiiylu>h Literature Spalding 
is chiefly remembered. 

BPALLANZANF, Lazako (1729-1799), is one of tho 
most important and certainly also ono of Iho most pictur- 
esque figures in the history of science during tho 18tli cen- 
tury. Born at Scandiano in Modena in 1729, ho was at 
first educated by his father, who was an advocate. At 
the age of fifteen lie was sent to iho Jesuit college at 
Reggio di Modena, and was pressed to enter that body. 
He went, however, to the university of Bologna, whore 
his famous kinswoman Laura Bassi, was professor, and it 
is to her influence that his scientifle impulse has been 
usually attributed. With her lie studied natural philo- 
sophy and mathematics, and gave also great attention to 
languages, both ancient and modern, but soon abandoned 
the study of law, and afterwards took orders. His 
reputation soon widened, and in 1754 he became professor 
of logic, metaphysics, and fireek in tho university of 
Reggio, and in 1760 was translated to Modena, where he 
continued to teach with great assiduity and success, but 
devoted his whole leisure to natural science. lie declined 
many offers from oilier Italian universities and from St 
Petersburg until 1768, when he accepted tho invitation of 
Maria Theresa to the chair of natural history in the uni- 
versity of Pavia, which was then being reorganized. Ho 
also became director of llm iiuiseum, which ho greatly 
enriched by the collections of his many journeys along tho 
shores of the Mediterranean. In 1785 he was invited to 
succeed Vallisncri at Padua, but to retain his services his 
sovereign doubled his salary and allowed him leave of 
absence for a visit to Turkey, wdiero lie remained nearly a 
year, and made many observations, among which may be 
noted those of a cojqicr mine in Cluilki and of an iron mine 
at Principi. His return home was almo.st a triuiiijihal ]>ro- 
gress : at Vienna he was cordially received by Joseph IT., 
and on reaching Pavia he was met with acclanuitions outside 
the city gates by the students of the university. During 
the following year his students excei'diul live* liiindrcd. His 
integrity in the management of the museum was called in 
question, but a judicial iiivestigalion speedily elcaied his 
honour, to the satisfaction even of his accusers. In 1788 
he visited Vesuvius and the volcanoes of the Lijiari Islands 
and Sicily, and embodied the results of Ins researches in a 
large work jmblishcd four years latei. He died from an 
apoplectic! seizure, in 1799, at the age of seventy. 

His mdcfatigablc cxeitions as a tiavellci, bis skill nud good lor- 
tuno as a collector, his biillismcc as a Inclicr and cxpositoi, and bis 
keeuiiesH as a emitrovcisialist no doubt anl largely in accounting 
for S]mllan/ani's r\cc])tioii.d fame among bis contcnipoinric'i, 3’ct 
greater qualities were liy «o incsns lacking. His lifn was one of 
incessant eager questioning of niifurc on all 'Mes, and liis many 
and varied works till bear tlic stanqi el a n \sb niid onginid genius, 
capablo of stating and solving pniblcins in all dcpjiitmcnts ol 
science*, — at one tiino finding tbc inn* cxjdanation ot “ducks and 
drakes ” (forniPily attribulc<l to tlm tdaslnuty of water) and at 
another helping to lav tbc loiimlations ol oiir modem vulcanologv 
and meteorology. His main discoveries, Iniwcvcr, were in tbc b(d«I 
of ]»bysiology ; be WTotc valuable and .suggestive papeis on re.spiia- 
tion, on tlm senses of bats, Ac , while his highly iinpoitant con- 
troversy W'lth Needham and Bullon, in wliich he exjierimcntally 
disproved the oex^-uriencc of spontaneous trenerat ion, lias hcen alroaily 
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referred to under Abiooknisris. fn this regard also ho was led to 
|)ay considerable attention to the infusorial auimalcules. His great 
work, however, is the DmertcUioni de Fisiea Animale e VegdaU 
(2 vols., 1780). Here he iirst interpreted the process of digestion, 
which he proved to bo no mere mechanical process of trituration, 
but one of actual solution, taking place primarily in the stomach, 
by the action of tlio gastric juice. Verifying this by the important 
experiment of artificial digestion outside the stomach in sealed tubes, 
he >vas attacked by John Hunter, but emerged victorious from the 
encounter. Of no less im])ortance are his researches on reproduc- 
tion, in which ho experimentally settled the relative functions of 
the ovum and the spenuatozoon. See Reproduction. 

SPAMDAII, a strongly-fortitied town in the province of 
Brandenburg, Prussia, is situated at the confluence of the 
Havel and Spree, 8 miles to the north-west of Berlin. It 
has recently been converted into a fortres.s of the first 
class, and is now the key of the defences of the capital. 
The Julius tower in the citadel, which is surrounded by 
water, contains the imperial war treasure (Reicliskriegs- 
schatz), — a sum of £6,000,000 in gold, kept in readiness 
for any warlike emergency. Besides nurnerous barracks, 
Bpandau contains various military establishments appro- 
priate to an important garrison town ; and its chief 
industries are connected with the jircparation of munitions 
of war. The Clovernment factorie.s for the manufacture 
of small arms, artillery, gunpowder, Ac., cover upwards 
of 200 acres, and employ about 4000 workmen. The 
other industries are not very important ; they comprise 
miscellaneous manufactures, flsliing, boat-building, and 
some shipping on the Havel. The population in 1885, 
including the garrison of nearly 4000 men, was 31,463. 

Sjtandau is one of the oldest places in the Altmark, and receivctl 
town-rights in 12J2. It afterwards liecamc a favourite residence 
of the Hohenzolleru electors of llrandcnbiirg, and was fortified in 
1577 -83. In 1635 it surrendered to the Swedes, and in 1806 to 
the Krenoh, A short investment in 1813 re.stored it to Prussia. 
The population in 1816 was 6250. 

SPANOENBEHG, August Gottlieb (1704-1792), 
Count Zinzendorf’s successor, and bishop of the Moravian 
Brethren, was born July 14, 1704, at Klettenberg, on the 
south of the ITarz Mountains, where his father was court- 
preacher, and ecclesiastical inspector of the grafschaft of 
Hobenstein. Left an orphan at the early age of ten, he 
was sent to the c.\cellent high school at Ilefeld, and 
passed thence (1722), in poorest circumstances, to Jena to 
study law. Prof. Buddeus received the poor youth into 
his family, and a “stiiiendium” was procured for liim. 
Theology rather than law was his natural destination, and 
it needed only the impulse of the remark of Buddeus that 
the inevitable jirospect before a true theologian is ignominy 
and trial to convert the student of law, who was pro- 
foundly exorcised witli religious conflicts, into a student 
of theology. Somewhat after the manner of the Wesleys 
at Oxford a little later, lie studied the mystics, read the 
Bible, observed rigid devotional exercises, sought to 
quicken his sense of sin, avoided taking the Lord’s 
Sujiper with unbelievers in the Lutheran Church, and 
took an active part in a religious union of students and in 
schools for poor children just outside Jena. He took his 
degree in 1726, and began to give free lectures on theo- 
logy. In 1727 he made the acfiuaintance of the Moravian 
colony at Herrnhut and its head, (^ount Zinzendorf. A 
“ collegium pastorale practicum ” for the care of the sick 
and poor was in consequence founded by him at Jena, 
whiidi the authorities at once broke up as a “Zinzen- 
dorfian instituton.” But Spangenberg’s relations with 
the Moravians were confirmed by several visits to the 
colony, and the accident of an unfavourable ap})eal to the 
lot alone prevented his appointment as chief elder of the 
community, March 1733. Meanwhile his free lectures in 
Jena met with much acceptance, and led to an invitation 
from Gotthelf Francko to the post of assistant professor 
of theology and superintendent of the educational depart^ 
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ment of hia orphanage at Halle. He accepted the invitation, 
and entered on his duties in September 1732. But it 
soon appeared that the differences between the Pietists of 
Halle and himself were far too serious to admit of any 
harmonious co-operation. He found their religious life 
too formal, legal, external, and worldly ; and they could 
not sanction his comparative indifference to doctrinal 
correctness and his incurable tendency to separatism in 
church life. Spangenberg’s participation in private obser-* 
vances of the Lord’s Supper brought matters to a crisis. 
His intimate connexion with Count Zinzendorf was made 
a further charge against him. His preaching was pro- 
nounced “singular,” and an “affected humility towards 
common people” obnoxious. He was offered by the 
senate of the theological faculty of Halle the alternative 
of doing penance before God, submitting to his superiors, 
and separating himself from Zinzendorf, or leaving the 
matter to the decision of the king, unless he preferred to 
“ leave Halle quietly.” The case came before the king, 
and on April 8, 1733, Spangenberg was conducted by the 
military outside the gates of Halle. At first he bent his 
steps to Jena, but Zinzendorf at once sought to secure 
him as a fellow-labourer, though, with that “Jesuitry” of 
which Wesley subsequently complained, the count wished 
to obtain from him a declaration which would remove 
from the Pietists of Hallo all blame with regard to the 
disruption. Spangenberg found amongst the Moravians 
his life-work. He could amongst them carry out his 
fundamental principle that the churches arc but spheres 
in all of which Christians are to be found, and that the 
one church of Christ is only where believers live in 
Christian fellowship. lie joined the Moravians at a 
moment when the stability of the society was threatened, 
and a wise organizer, enterprising missionary, and theo- 
logical teacher was imperatively required. He became 
its theologian, its apologist, its statesman and corrector, 
through sixty long years of incessant labour. For the 
first thirty years (1733-62) his work was mainly devoted 
to the superintendence and organization of the extensive 
missionary enterprises of the body in Germany, England, 
Denmark, Holland, Surinam, Georgia, and elsewhere. 
His missionary work tended to still further modify and 
broaden his theological opinions, unsatisfactory as the 
Pietists of Halle had found them in 1733. It was on 
an island off Savannah that Spangenberg startled John 
Wesley with his questions and profoundly influenced his 
entire future career. One special endeavour of Spangen- 
berg in Pennsylvania was to bring over the scattered 
Schwenkfeldians to his faith. In 1741-42 he was in 
England collecting for his mission and obtaining the sanc- 
tion of the archbishop of Canterbury. During the second 
half of this missionary period of his life ho superintended 
as bishop the churches of Pennsylvania, defended the 
Moravian colonics against the Indians at the time of war 
between France and England, became the apologist of his 
body against tlie attacks of the Lutherans and the Pietists, 
and did much to moderate the mystical extravagances oi 
Zinzendorf, with which his simple, practical, and healthy 
nature was out of sympathy. The second thirty years of 
bis work (1762-92) were devoted to the consolidation 
of the German Moravian Church. Zinzendorf ’s death 
(1760) had left room and need for his labours at home. 
At Herrnhut there were conflicting tendencies, doctrinal 
and practical extravagances, and the organization of the 
brethren was very defective. Siiangenborg proved him- 
self to be the man required. In 1777 he was commis- 
sioned to draw up an idea fidei fratrum^ or compendium 
of the Christian faith of the United Brethren, which was 
published two years afterwards and became the accepted 
declaration of the Moraviea belief. As compared with 



SPA- 

Zin^endorf s own wnungs, tlus book exhibits the finer 
balance and greater moderation of Spangenberg’s nature, 
'while those offensive descriptions of the relation of the 
sinner to Christ in which the Moravians at first indulged 
are almost absent from it. In his last years Spangenberg 
devoted special attention to the education of the young, in 
which the Moravians have since been so successful. He 
died at Bcrthclsdorf, September 18, 1792. In addition 
to the Idva Fidei Fratmufiy Spangenberg wrote, besides 
other apologetic books, a Declaration ilber die zeither gegen 
uns amgegangmm Beschuldigungen (Leipaic, 1751), an 
Apologetiaclie Schlnssschrift (1762), Lehen des Grafen Zirtr 
zendorf (1772-75) ; and his hymns are well known beyond 
the Moravian circle. 

Soo lUsIer, Lehen Spangenb rgs, Barby, 1794; K. F. Leddorboso, 
Das Lehen Spangmhcrgs^ Heidelberg, 1846 ; Frick, Bcitmge zur 
Lebetisgeschidue A, G, Sipangenberg' Ilallc, 1884; Herzog Plitt’a 
Mealemyklopadie^ 8.v. “ Spangenberg.** 

SPARROW (A.S. Spearwa] Icel. Spbrr\ Old High 
Germ. Sparo)^ a word perhaps (like the equivalent Latin 
Passer) originally meaning almost any small bird, but 
gradually restricted in signification and nowadays in 
common English applied to only four kinds, which are 
further differentiated as Hedge-Sparrow, House-Sparrow, 
Tree-Sparrow, and Reed-Sparrow — the last being a Bunting 
(vol. iv. p. 525) — though when used without a prefix the 
second of these is usually intended. 

1. The Hedok-Si'AUHow, called ^‘Dunnock ” in many ]»art8 of 
Brittiin, the Acerntor ^nudnlans of ornithologists, is the little 
brown -backed bird with an iron-grey lietid and neck that is to bo 
seen in nearly every garden throughout the country, unobtrusively 
and yot tamely seeking its food, which consists almost wholly of 
insects, a.s it progresses over the ground in short jum]»fl, each move- 
ment being accompanied by a slight jerk or shuttle of the w’ings. 
Though on the Continent it regularly migrates, it is one of the few 
soft- billed birds that reside throughout the yeur with us, and is 
one of the earliest breeders, — its w’ell-known greenish-blue eggs, 
laid in a warmly-built nest, being recognized by hundreds as 
among the surest signs of returning spring ; but a second or even 
a third brood is produced later. The cock has a sweet hut rather 
feeble song ; and the species has long been accounted, though not 
with accuracy, to he the most common dupe of the Cuckow. 
Several other species are assigned to the genus AcceiUor ; hut all, 
except the Japanese A. ruhidus^ which is tho counterpart of the 
British Hedge-Sparrow, inhabit more or less rocky situations, and 
one, A. collaris or alpin us ^ is a denizen of the higher mountain- 
ranges of Kiiropc. though it has scveial times strayed to Kngland. 
The taxonomic ])osition of the genus is regarded by some system- 
atists as doubtful ; but to the jirescnt wnt<»r there seems no good 
reason for removing it from the group which contains tho Thrushes 
and WarbliM’s ( Tnrdidae ami Uglviidie), to which it was long referred. 

2. The IIousK-ScAUROW, the Friugtlla of Linnaeus and 

Passer domesticus of modern authors, is far too well known to need 
any description of its appcar'^iico or habits, being found, whether 
in country or town, more attached to huniaii dwellings than any 
other wild bird ; nay, more than that, one may safely a.ssert that 
it is not known to thrive anywhere far away from the habitations 
or works of men, extending its range in such countries as Northern 
fScandinavi.i and many parts of the Kussxan empire as new .settle- 
ments are formed and land brought under cultivation. Thus 
(niGstions arise as to whether it .should not be eonsideied a parasite 
tlirougliout the greater portion of the area it, now occupies, and as 
to what may have been its native country. Moreover, of late years 
it has been inconsiderately introdueed to several of the large towns 
of North America and to many of the British colonics, in nearly 
all of which, as had been foresetm by ornithologists, it has multi- 
plied to excess and has become an intolerable niiiNunc'e, being 
unrestrained by tho natural checks which ]iartly restrict its 
increase in Kuropc and Asia. Whether indeed in the older seats 
of civilization the House-Sparrow is not decidedly injurious to the 
agriculturist and horticulturist has long been a matter of dis- 
cussion, and no definite result that a fair judge can accept has yet 
been reached. It is freely admitted that the damage done to 
growing crops is often enormous, but as yet tho service frequently 
rendered by the destruction of imsect- pests cannot be calculated. 
Both friends and foes of the Ilouse-Sjiarrow write as violent parti- 
sans,* and the truth wdllnot be known until a series of cxperinienls, 

* The most recent attacks upon it are containe<l in the vaiious issues 
of the Jleport of Ohsernations of Injurious Insects and Common Crop 
PestSf annually made by Miss Kleanor Orroerod, an<l in a little 
volume bsaring the title of Tfie House Sparrou\ published in 1885, 
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conducted by Bcientifically-trained inviatigators, has been in- 
stituted, which, to the shame of numerous agricultural and horti- 
cultural societies, has not yet been done. It is quite likely that 
the result will be unfavourable to tho House-Sparrow, from what 
has been said above as to its being so dependent on man for its 
sul^isteuce ; but, wliilc the evil it does is so ap])arcnt, — for instance, 
the damage to ripening grain-crojw, — the extent of tho counter- 
balancing benciit is quite uncertain, and from tho nature of the 
case is often overlooked. In the South of Europe the House- 
S|»arrow is in some measure replaced by two allied species, P. 
hi^niolensis And P. itaUaf, whose habits are ofisentially identical 
wth its own ; and it is doubtful xvhether the Sparrow of India, P, 
indi^tSi is specifically distinct ; hut Africa has several ineml^rs of 
the genus which are decidedly so. 

3. The Tree-Spakuow, the Fringilla maminna of Tiinmeus and 
Passer motUantts of modern writers, in appearance much resembling 
the. House-Sparrow, but easily distinguishable by its reddish-hrown 
crown, the black patch on tho sides of its nr'ck, and ita doubly- 
barred wings, “ is a much more local species, in England generally 
frequenting tho rows of pollard-willows tliat line so many rivers 
and canals, in the holes of which it hreeils ; but in soim; Eastern 
countries, and especially in China, it frcMjnents houses, even in 
towns, and so fills the place of the Housc-S]>arr(»w. Its geogra- 
phical distribution is extensive, and marked by some, eumus 
characters, among which may he mentioned that, being a great 
wanderer, it has effected settlements even in such remote isfands 
as the Kfleroes and some of the Outer Hebrides. 

That the genus Passer properly belongs to the Fringill- 
idm is admitted by most ornithologists, yet there have been 
some who would refer it to the Weaver-birds, Ploceidae, if 
they are to be accounted as forming a distinct Family, — a 
matter which is not at all clear. The American birds called 
“ Sparrows*^ have little in common with the members of 
tho genus Passer^ and probably belong rather to the family 
Emberizidat than to the FrirngilUdae, (a. N.) 

HPARROWITAWK. See Hawk. 

SPARTA, after Athens, was the most powerful and 
important of the Greek states. Her fame rested mainly on 
her soldiers, her military discipline, her somewhat narrow 
patriotism, and her intense political conservatism; in 
general intellectual culture, in art and in everything con- 
nected with it, she was immeasurably inferior to Athens, 
and even to some of the other Greek states, though there 
is evidence to show that a genius and a taste for sculpture 
and music were by no means wanting to her citizens. Hit 
eminent men were almost all eminent as soldiers, and few 
of them had any pretensions to rank as able and en- 
lightened statesmen. No such man as Tliemistocles or 
Pericles ever apjieared in Sparta ; she jiroduced no great 
thinkers or philosophers ; the typical Spartan, in short, was 
a brave and well-trained soldier, with a decided simplicity 
of cliaracter and strong religious scruples, amounting to 
what we must call superstition, which from time to time 
wore a hindrance to prompt action and discredited the 
state in the public opinion of Greece. 

Sparta was not so much a city as a cluster of open 
villages in a plain in the heart of Laconia (see vol. xi. 
plate 1,), in the middle valley of the Eurotiis, on the west 
bank of the river, between the ranges of Ta^getus and 
Parnon, and built in part on the spurs of tliese mountain.^. 
Its situation was very iiicturesque : ‘‘ htJlow, lovely 
Lacedaemon is Homer’s description. Taygetus on the 
west rises to its greatest hciglit of nearly 8000 feet- just 
above the city, with primeval foiest.s on its lower slopes, 
in which Spartans hunted the stag and tho wild boar. 
Sparta seems to have been about hix miles in circuit ; it 
was not, like most Greek cities, ne ar tlie coast, — G ythiuin, 

and consisting uhielly oi. three essay.s bv Mr J. IJ. Guiney, jun., 
Lieut. -Col. C. Uiissell, and Prof, (^oue^, hut the last has only reler- 
eiioe to the behaviour of the iuid in the United »State<t of America, 
where, from tho reason above n'.signed, its piesence Ava-s expected by 
alinost all well-iuformed persons to be detrimental. 

= A more important dilferciKe is th.^ttlle tivo sexes liaA'e almost tho 
same plumage, Avhile in the Ifouse-SporroAv they are unlike in this 
respect. 

^ I^acedsemon was luniply another name foi Siiarta, though some- 
times it seems to stand for the siinoundiug district. 

XXll. — 47 
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the chief port of Laconia, being 30 miles distant ; nor was 
it built with anything like the compactness of ah Athens 
or a Corinth. The houses for the most part stood in 
spacious gardens, an open-air life being altogether to the 
Spartan taste, and well suited to the pleasant gonial 
climate of the valley. The olive still grows to groat per- 
fection in the neighbourhood, and the silk is said to be of 
particularly fine quality. The mountain ranges round the 
city gave it a very strong defensive position, and for a 
long period Sparta was without walls or fortifications, 
trusting exclusively to tho prowess of her citizens till she 
was seriously menaced by the victorious Macedonians in 
the 4th century n.a Tho city was never a very splendid 
one ; the houses w'ere plain and simple and there seem to 
have been no public buildings of striking magnificence. 
There was tho so-called Jlrazcn TTouse of Athene on a hill 
within a largo enclosure, "with jilates of bronze which gave 
it its name, on which, among other mythological scenes, 
were represented the labours of Hercules and tho exploits 
of tho great twin brethren, Castor and Pollux, who wore 
specially honoured at Si)in ta. There was the theatre, still 
to bo traced in huge quadrangular blocks of stone, and 
there were porticos and colonnades, and the chapels and 
tombs of Spartan heroes, such as Lycurgus, Leonidas, 
Brasidas. Sparta delighted to honour her worthy citizens, 
and paid them divine honours after death. The site of 
the city has not been thoroughly investigated, but it is a 
question whether much remains worth bringing to light. 
What lias hitherto been discovered is poor and disap- 
jiointing. Sparta’s greatness as a city, as Thucydides 
(i. 10) clearly implies, fell very far short of her political 
imjiortance as a state.* 

Sparta’s liistory, passing over her share in the prehistoric 
Trojan War under her king Menelaus, the brotlier of 
Agamemnon, begins with the legislation of Lycurgms in 
the 9th century n.(\ It was this, as has boon ex[)lained 
in the article Lycuikjus, which made Sparta what she 
was, a state wliose aim it was rather to hold her own 
within the Peloponnesus than to launch out into doubt- 
ful enter] irises far away from home. Sparta was not 
naturally aggressive or ambitious; she was not easily 
roused to action (wen in great emergencies. She was safe 
amid her mountains from the ]»crils to which other (rreak 
cities were exjiosed. It would seem that in early days 
Argos had been clccidt^dly the first jiowcr in the J^elopon- 
nesus, Sparta being second to her by a long interval. The 
relative jiosition of the two states was reversed soon after 
the time of Lycurgus. ’J’he s])irit and vigour which his 
di.sciplirie infused no doubt enabled Sparta, after two 
severe wars in the 8th an<l 7th centuric.s, to accom])lish at 
last tho coiniileto conquest of Messene, the south-we.storn 
portion of the I’eloponnesiis, and so to become the undis- 
puted mistress of at least two fifths of the whole jicnin- 
sula. By the year COO ji.c. Syiarta was quite in tho first 
rank of Cireek states, and it was generally felt that she 
had a right to take the lead in (Inuik iiolitics. Tn tlio 
6th century slio put down the tyrants, the heads of the 
demoeiatic and poymlar party, in several Oreek cities, and 
drove, for a time at least, tho reforming and innovating 
Glisthenes from Athens. Siiarta was tlie steady foe of 
democracy and popular government. The Spartans were 
themselves a small landowning aristocracy, in the midst 
of a coinyiaratively numerous population, consisting of 
so-called J^ericeci (dwellers round about), the aboriginal 
inhabitants, in fact, of Laconia, and of Helot.s or serfs, 
taken to a great extent from the conquered Messenians. 

* For to)io}?niphical dutuiis wo must refer tho reader to Iho elabo- 
rate works of the Cierman scholar Curtius on the Peloponiiosiis and 
Works based on them. Mure’s Greece an<l L*%ake’s Morea should be 
nonsuited 
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The government was highly centralized ; it was wholly in 
the hands of the Spartans, the Perioeci having no share in 
it, though many of them may have themselves been land- 
owners, or at any rate have held land under Spartan land- 
lords, and been well-to-do and prosperous. The Helots 
were farm labourers bound to the soil, slaves in every 
sense of tho word, anything like self-respect being 
studiously made impossible for them. Spartans could put 
down a popular rising or a slave insurrection with cold- 
blooded cruelty, and in a panic following on an earthquake 
of unusual violence in 4G4 there was a deliberately- 
planned massacre of a multitude of Helots for the safety 
of Sparta, carried out and executed by Spartans in person. 
A calculating selfishness was a marked trait in Spartan 
character. Sparta seems always to have put her own 
interests before those of Greece, though she claimed to 
be the leading and representative Greek state. She was 
cautious and even timid, though the courage of her indi- 
vidual citizens in war was unsurpassed. Every Spartan 
was a hero on the battlefield, and a Spartan army was 
long assumed to bo invincible. Sparta was not much of 
a colonizing state, but she could point to tho famous city 
of Tarentum in southern Italy as her offspring, and to 
Lyctus (//., ii. 647 ; xvii. 611) in Crete, whence came 
warriors to the Trojan War. In 491, when Greece was 
threatened with invasion by Persia, we find Athens 
a]tpeaiing to S])arta and urging a complaint against the 
iEginetans as traitors to Greece for having given earth 
and water, the symbols of submission, to the emissaries of 
the groat king. In 480 a Spartan admiral commanded 
the Greek fleet off Artemisium against Xerxes, and in the 
following year a S]>artan general, Pausanias, commanded 
the united force.s of Greece in tho famous battle of PlaLea. 
All this implies a distinct recognition of Sparta as the 
head of Greece. The Persian War over, Athens under 
(yimun arid Pericles developed extraordinary energy and 
took Si)arta s ])lace. S]>arta indeed seems to have retired 
upon her laurels, and it was not without reluctance and 
much urgent pressure that she embarked in the Pelopon- 
nesian War, which, aflta* twenty-eight years of hard 
fighting, ended in the overthrow of the Athenian empire 
and the capture of Athims by Lysander in 405. Sparta 
contributed greatly to the final result by despatching an 
able officer, Gylii>pus, to the relief of Syracuse in 414, 
when the city was on the i»oint of surrendering to the 
Athenian armament. It was the decisive success of 
Gylipjms in Sicily which turned tho scales against Atlions. 
The crushing blow of ^Egospotami in 405, which 
annihilated her fleet and loft her defenceless, and tlie 
subsequent surrender of tho city transferred the supremacy 
of Greece once more to Sparta, but not for much more 
than thirty years. Sparta’s policy w^as ungenerous and 
short-sighted ; it consisted in establishing little oligarchical 
factions under Spartan control in the Greek cities, and 
soon degoncratod into a tyranny which became utterly 
odious. All Sparta’s worst qualities came out during this 
period: “autonomy,” which had been her watcliword 
throughout tho war against Athens, became a dead letter 
under her rule; and the freedom of city life, so dear to a 
Greek, was crushed out under her officials and commis- 
sioners, whom slie thriLst on a number of Greek cities. 
Still more did slie disgust all the bettor men of Greece by 
concluding, after a series of intrigues for her own selfish 
ends, a ])eaco with Persia in 387, known as tho peace of 
Antalcidas, the Spartan through whom it was negotiated. 
It was a dishonourable peace for Greece, as its effect was 
to facilitate Persian intervention in Greek affairs and make 
the king of Persia the arbiter of Greek disputes and 
differences. Meauwhilo Athens was recovering herself ; 
the tables were soon turned on gparta, and her maritime 
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power collapsed before the united action of Athens and 
Persia. In the Peloponnesus Sparta was still supreme, 
but Thebes, she felt, might become a dangerous rival and 
must bo humbled. She insisted that the townships of 
Boeotia must be autonomous ” and independent of Thebes, 
and so contrived to pick a quarrel with that state, which 
to Sparta’s cost had at that time the famous Epaminondas, 
the greatest, perhaps, of Greek generals, among her lead- 
ing citizens. In 371 came Sparta’s crushing defeat at 
Leuctra, a blow from which she never really recovered, 
though her courage and military discipline long survived it. 
But her prestige was gone. Epaminondas carried the war 
into the heart of Laconia and penetrated to Sparta itself. 
His victory at Man tinea in 362 gave independence to Mes- 
sene, and Sparta was now politically ignored by her old allies. 

From this time Sparta almost droi)s out of Greek his- 
tory. She took no part in the struggle against Macedon ; 
no Spartan soldier stood by the side of the Athenians and 
Thebans at ChaTonea. She seems to have sunk into polit- 
ical apathy; very possibly she may have had to concentrate 
all her remaining strength and energy in keeping down 
h(5r Helots and the native population of Laconia. When 
Alexander was winning his victories in Asia, she intrigued 
feebly against Macedon, and she would take no part in the 
congress of the Greek states at Corinth which declared 
Alexander “ Loader of the Greeks.” 

She appears once again, but as not inu(;]i more than the 
ghost of her former self, in the 3d century j{.c., attempting 
vainly in 281 to unite Greece against the Macedonian 
Aiitigonus, and repulsing Pyrrhus from her walls in 272, 
Spartan women working at the city’s defence, and a few 
Spartan warriors driving back tlie formidable soldier- 
king. There was still the old s[)irit about her, but the 
number of her citizens is said to have dwindled down to 
700, and in her last days, with a wealthy few in the 
midst of a poor and needy j)e()plo, 8parta had shrunk into 
the narrowest and feeblest of oligarchies. In the latter 
half of tlie 3d century n in the days of the Acha*an 
league, a vigorous but unsuccessful attempt at internal 
reforms and a restoration of the old discipline of Lycurgns 
was made by two of her kings, Cleomenes and Agis. She 
sank finally, we know not how, under the degrading 
dominion of a sort of robber chief, Nabis, who fastened 
his tyranny upon her by the support of emancipated 
slaves and uKircenaries of the lowest class. Her best citizens 
were put to death or banished, and she was debased into 
a refuge of pirates and robbers. Nabis and his vile gang 
were put down by Philopoemen in the name of the Achaean 
league, and Philopcemcn completed his work by razing 
the walls of Sparta and abolishing her old institutions. 
Home simply looked on, knowing well that she was 
mistress of the situation, and lct< matters drag on till I IG, 
when she ca[»tnred Corinth, and closed the jjage of Greek 
history. (w. j. b.) 

SPAIITACUS, the leader of a formidable insurrection 
of slaves against Bonic in the 1st century B.O., was a 
Thracian by birth, and perhaps a descendant of the kings 
jf ranticapicum whose name he bore. lie served in the 
Uoinan army, but seems to have deserted, for we are told 
that he vras taken prisoner and sold as a slave. Destined 
for the arena, he, with a band of his fellow-gladiators, 
broke out of a training-school at Capua and took refuge on 
VIount Vesuvius (73 b.(J.). Here he maintained himself 
as a captain of brigands, his lieutenants being Crixus and 
(Enomaus, who like himself had been gladiators. Their 
numbers sorm swelled through the accession of runaway 
slaves and desperados from the neighbourhood. A hastily- 
collected force of 3000 men under Claudius endeavoured 
to besiege and starve out the rebels, but the latter 
clambered down the ])rccipices and put the Bomans to 
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flight. Swarms of hardy and desperate men now joined 
the rebels, and when the pr^itor Publius Varinius took the 
field against them he found them entrenched like a regular 
army on the plain. But they gave him the slip, and when 
ho advanced to storm their lines ho found them deserted. 
From Campania the rebels marched into Lucauia, a 
country better suited for guerilla warfare. Here, in spite 
of the commands and entreaties of Spartacus, the slaves 
committed excesses of lust and cruelty. Varinius followed 
him, but was defeated in several engagements and narrowly 
escaped being taken prisoner. S[)artacus, whose heart 
was “where his rude cottage by the Danube lay,” now 
endeavoured to push northward. His object was to cross 
the Alps and allow the slaves, who wi'.re mostly Thracians, 
Germans, and Gauls, to disperse to tlieir liomes. But 
intoxicated by success his wild followers refused to listen 
to him ; their thoughts were all of plunder, and their track 
was marked by the devastation of Italy. Vola, Nuceria, 
Thurii, Metapontum, were sacked with every circumstance 
of savage cruelty. In this serious })osition of affairs the 
senate despatched both consuls against the rebels (72 n.c.). 
The (German slaves under (Crixus, who had separated 
from the rest, were defeated and cut in pieces at Mount 
Gargarns in Apulia by the praetor Arrins. But Spartacus 
overthrew both consuls, one after the other, and then 
pressed towards tlie Alps. C^assius, governor of Cisalpine 
Gaul, and the jirmtor Manlius flung themselves in his way 
at the head of 20,000 men, but were trampled under foot. 
Freedom was within sight, but with fatal infatuation the 
slaves declined to abandon Italy. Sj)arta(*us led them 
against Borne, but their hearts seem to have failed them, 
for the capital was not attacked. Si>artacus thiui occu- 
pied the port of Thurii and tried to procure suj)plics of 
iron and bronze, probably through the pirates. Ho also 
endeavoured by means of the herds of horses ca])turcd in 
southern Italy to form a body of cavalry. The conduct 
of the war against Spartacus, together with eight legions, 
was now committed to the praetor Marcus Crassus. He 
restored discipline by decimating the first troops that ran 
before the enemy. In the next battle Spartacus was 
I W'orsted and retreated bnvards the straits ol Messina, 
intending to cross into Sicily, where he would Jiave been 
welcomed by fresh hordes of slaves ; but the ])iratcs who 
had agreed to transport his army proved faithless. Crassus 
endeavoured to shut in the rebels by carrying a ditch and 
rampart right across the peninsula, a distance of .‘>2 miles. 
Jiut on a wintry night Spurtacus forced the lines, and once 
more Italy lay at his fec't. Disunion, howawer, was at 
W'ork in the rebel cam]». I’hc Gauls and Germans had 
again drawn off from the main body. (Vassus attacked 
and destroyed them. Sjiartacus was now fain to secure a 
retreat into the mountains of Petclia (near Strongoli in 
Calabria), and succeeded in inflicting a reverse on the 
pursuing army. But his men refused to ndreat farther, 
and in a pitched battle which followed soon afterwards 
tlio rebel army was annihilated. Spartacus, who had 
stabbed his horse before the battle b('gaii, fell sword in 
hand. A body of the rebels wdiich had escaped from the 
field wras met and cut in pieces by Pompey, wdio, with his 
usual knack of reaping where other men had sowed, 
claimed and received the credit of having put an cud to 
the ivar (71 b.c.). Six thousand slaves, who had not 
found a soldier’s death, were crucified along the higli road 
from Capua t.o Borne. 

A history of the war nijainst Spnitacus has to lx* ]>iccr(l tof^cther 
with mudi’ uncertainty from the vaffuo, sciapj>y, ainl somewhat dis- 
crepant acc(>unts of IMiitarcli 8-11), Appiaii {BcU. Civ.j i. 

11«--120), Floras (ii. 8 [lii. 201), lAvy , xovi., xcrii.), and 

Sallust (fra;^iciits of the Jlistories). Sallust’s doserij»tioii seems 
to have been full and graj)hic, but unfortunately only a few frag- 
ments of it remain. 
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SPECIES. In logic the term “species” is applied to any 
group of individuals agreeing in some common attribute 
or attributes, and included along with other groups in a 
higher category, that of “ genus,” which comprehends tlio 
fewer and more general attributes iu which all agree and 
ignores those in which they differ. The application of 
these tenns in logic is thus purely relative ; any genus, 
however large, may be but a species of a still larger genus. 
But in arranging the innumerable objects of the natural 
sciences the naturalist finds it necessary to restrict the 
terms “ species ” and “ genus ” to the two lowest groupings 
and to distinguish the higher aggregates by special terms, 
as “family,” “order,” “class,” etc. Early writers had but 
a loose conception of many diftereiit “kinds” of animals 
and plants, and spoke only of sjMicies and genus in their 
purely logical relations, with varying breadth of content. 
The term “species” was limited to its natural history usage 
in the end of the 17th ci*iitury by John Bay. His con- 
ception of “specific cliaracters ” rested, not only on close 
and constant resemblance in outward form, but also on 
the likeness of offspring to ]»a.rent, a considerable measure 
of variability being, liowever, recognized. Amongst sul>- 
sequciit aiitliors this concejition of common descent or 
parentage became more and more jirominent, while the 
progress of successful definition of species made the limits 
of their variability seem always narrow^er and of less im- 
portance; and in tliis way the useful working conception 
of the tolerable <lefiriitencss of s]>ecios gradually crystallized 
into tile absolute dogma of their fixity. Then Linmeus 
in his PhiloHophla Boianica gave the aphorism “species 
tot sunt diversje, qiiot diversas formaj ab initio sunt creatm” 
(we reckon just as many species as there wore forms created 
at the beginning), which was generally accepted. Buffon’s 
obstinate rejection of the Linnaian classification was asso- 
ciated with a belief in the modifiability of species, and 
showed some foresight of the doctrine elaborated soon 
afterwards by Lamauok The general acceptance 

of this dogma was, however, effected by the influence of 
Cuvier ; its overthrow dates only from the publication of 
T)arwin\H Oriqin of JSpeaes (1859), of which the argument 
need not bo here re])eated. (See Evolution, Morpiio- 
LooY.) The gencalogiijul conception of species was thus 
established more firmly than over, though cleared from its 
former associations; in Haeckel’s jdirase, the species is 
the whole succession of organisms whicli exhibit the same 
form in the same environment. The rash generalization, 
that distinct sjiccies are to bo recognized by their inca- 
pacity for tlie ]»roductiou of fertile liybrids, was next over- 
thrown, while closer study has cleared away the notion of 
the equal definiteness of all specific forms. We now know 
that, while many forms, like the pearly nautilus or the 
Venus’s fly-trap, do indeed exhibit the most perfect specific 
definiteness, the demarcation of ecjually definite species in 
dther genera is rendered im])ossible by the existence of 
the most complete series of transitional forms, and tho 
number of the species defined thus comes to depend 
simply on the personal equation of the systematist, on his 
predilection for “lumping” or “sjditting,” as the case 
may be. Thus, for exaiiqile, the number of described 
Oerman species of hawkw^eed (Hieracinw) has ranged 
from 500 for one author, through 1 OG for another and 52 
for a tliird, topless than 20 for a fourth. Similar instances 
of variable genera are afforded by tho willows and the 
brambles, luid many other comn;;ion forms. This wide 
variability, as might be expected, seems to be more pre- 
valent among tlie lowest forms of life, and the classical 
example of the relativity and variability of species has 
been furnished by Haeckel’s beautiful monograph on the 
calcareous sponges {Monographie der KalJcschwdmmey Jena, 
1872), in which he oAVts twelve distinct arrangements of 
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the same jset of forms from various points ox view, among 
which the two most nearly conventional propose respect- 
ively 21 genera and 111 species and 39 genera and 289 
species. All such variable forms are in fact species in 
the making, which become definite in pro})ortion as certain 
varieties become especially adapted to their environment, 
and become isolated by the dying out of the intermediate 
fonns. With these limitations, however, the working use- 
fulness of the morphological conception of species remains 
undiminished. The want of any absolute standard of 
specific difference is largely made up by practical experi 
ence and common sense; and the evolutionary systematists 
are less in danger than were their predecessors of either 
exaggerating or understating the importance of mere 
varieties. (See Variation.) 

SPECIFIC GRAVITY. See Hydrometer, vol. xii, p. 
536 »(p 

SPECTACLES are flat glasses, prisms, spherical or 
cylindrical lenses, enqJoyed to detect and correct defects 
of the eyes. They are made usually of crown glass or rock 
crystal (“pebbles ”), the latter being somewhat lighter and 
co(Jer to wear. They arc mounted in the well-known rigid 
spectacle frame when for continuous use,- • eye-glasses being 
preferable wdiere they are worn intermittently, and hand- 
glasses or lorgnettes where they are required to supplement 
temporarily the spectacles usually worn, or where, as with 
extriiine shortness of sight, no glass could be employed 
with comfort for any length of time. 

Preaervn . — Preserves are used to conceal deformities or to 
]irotect tho eyes in the many conditions where they cannot 
tolerate bright light, such as ulceration and inflammation 
of the cornea, certain diseases of tlie iris, ciliary body, 
choroid, and retina. They are made of bluish, “smoked,” 
or almost black coloured glass, and are of very various 
shapes, according to the amount of obscuration necessary. 

Prisms, —Prisms are of great value in cases of double 
vision due to a slight tendency to s(|uinting, caused by 
weakness or over-action of tlie muscular ap])aratus of tho 
eyeball. Prisms deflect rays of light towards their bases. 
Hence, if a jirism is placed in front of the eye witli its liase 
towards the nose, a ray of light falling ujion it will be bent 
inwards, and seem to come from a jioint further out from 
tlie axis of vision. Conversely, if the base of tho prism 
is turned towards the temple, the ray of light will seem 
to come from a j>oint nearer the axis, and will induce tho 
eye to turn inwards, to converge towards its fidlow. In 
cases of inyojiia or short-sight owing to weakness of tlio 
internal recti muscles, the eyes in looking at a near object, 
instead of converging, tend to turn outivards, and so double 
vision results, if a suitable jirism is placed in front of the 
eyes tlie double vision may bo prevented. These prisms 
may bo combined with concave lenses, which eorn*ct the 
niyoj)ia, or, since a concave lens may be consiilcrod as com- 
posed of two ])risins united at their ajiices, llio same effect 
may be obtained by making the distance between the cen- 
tres of the concave lenses greater than that between the 
centres of the pu])ils. Again, to obviate the necessity for 
excessive convergence of the eyes so common in liyper- 
metrojua, the centre of tho pupil should be jilaccd outside 
the centre of the corrective convex lenses ; these will then 
act as prisms with tlicir bases inwards. Where, on tho 
other hand, there is no tendency to siiuinting, care must 
}>e taken in selecting spectacles that tlie distances between 
the centres of tlie glasses and the centres of the pu]»ils are 
quite equal, otherwise squinting, or at rate great 
fatigue, of the eyes may bo induced. 

Spherical Lenses. — Biconcave, biconvex, and concavo- 
convex (meniscus) lenses are employed in ophthalmic prac- 
tice in the treatment of errors of refrq,ction. Until recently 
these spherical lenses were numbered in terms of their focal 
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lengili, th^ inch being used as the unit. Owing principdly 
to differences in the length of the inch in various countries, 
this method had great inconveniences, and is now giving 
place to a universal system, in which the unit is the refrac- 
tive power of a lens whose focal length is one metre. This 
unit is called a “dioptric” (usually written “ D ”). A lens 
of twice its strength has a refractive power of 2 D, and a 
focal length of half a metre, and so on. 

Concave lenses are used in the treatment of myopia or 
short-sight. In this condition the eye is elongated from 
before Imckwards, so that the retina lies behind the principal 
focus. All objects, therefore, which lie beyond a certain 
point (the conjugate focus of the dioi)tric system of the eye, 
the far ijoint) arc indistinctly seen; rays from them have not 
the necessary divergence to be focused in the retina, but 
may obtain it by the interposition of suitable concave 
lenses. Concave lenses should never bo used for work 
within the far point ; but they may be used in all cases to 
improve distant vision, and in very short-sighted jiersons 
to remove the far point so as to enable fine work such as 
sewing or reading to be done at a convenient distance. 
The weakest pair of concave lenses with which one can read 
clearly tost types at a distance of 18 feet is the measure 
of the amount of myopia, and this fully correcting glass 
may be worn in the slighter forms of short-sight. In higher 
degrees, where full correction might increase the myo[)ia 
by inducing a strain of the accommodation, somewhat 
weaker glasses should be used for near work. 1 n the highest 
degrees the complete correction may be employed, but 
lorgnettes are generally preferred, as they can be removed 
when the eyes become fatigued. Jt must be remembered 
that short-sight tends to increase during the early, es[)ecially 
the school, years of life, and that hygienic treatment, good 
light, good type, and avoidance of stooping are important 
for its prevention. 

Convex Lenses , — 1 n hyi)ormetropia the retina is in front 
of the princi[Kd focus of the eye. Hence in its condition 
of repose such an oye cannot distinctly see parallel rays 
from a distance and, still less, divergent rays from a near 
object. The defect may be overcome more or less com- 
pletely by the use of the accommodation. In the slighter 
forms no inconvenience may result ; but in higher degrees 
prolonged work is apt to give rise to aching and watering 
of the eyes, headache, inability to read or sew for any 
length of time, and even to double vision and internal 
strabismus. Such cases should be treated with convex 
lenses, which should be theoretically of such a strength 
as to fully correct the hyperraetro])ia. Practically it is 
found that a certain amount of hypermetropia remains 
latent, owing to spasm of the accommodation, which relaxes 
only gradually. At first glasses may be given of such a 
strength as to relieve the troublesome symptoms ; and 
the strength may be gradually increased till the total 
hypermetropia is corrected. Young adults with slighter 
forms of hypermetropia need glasses only for near work ; 
elderly people should have one pair of weak glasses for 
distant and another stronger pair for near vision. These 
may bo conveniently combined, as in Franklin glasses, 
where the up]»er half of the spectacle frame contains a 
weak lens, and the lower half, through which the eye looks 
when reading, a stronger one. 

Anisometropia . — It is difficult to lay down rules for the 
treatment of cases where the refraction of the two eyes is 
unequal. If only one eye is used, its anomaly should be 
alone corrected ; where both are used and nearly of equal 
strength, correction of each often gives satisfactory results. 

Presbyopia , — Where distant vision remains unaltered, 
but, owing to gradual failure of the accommodative appa- 
ratus of the eye, clear vision within 8 inches becomes im- 
possible, convex lenses should be used for reading of such 
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a strength as to enable the eye to see clearly about 8 inchoB 
distance. Presbyopia is arbitrarily said to commence at the 
age of forty, because it is then that the need of spectacles 
for reading is generally felt ; but it appears later in myopia 
and earlier in hypermetropia. It advances with years, re- 
I quiring from time to time s])ectaclcs of increasing strength. 

Cylindrical Letmes, — In astigmatism, owing to differ- 
ences in the refractive power of the various meridians of 
the eye, great defect of sight, frequently accompanied by 
severe licadaoho, occurs. This condition may be cured 
completely, or greatly improved, by the use of lenses whose 
surfaces are segments of cylinders. They may be used 
either alone or in combination with spherical lenses. The 
correction of astigmatism is in many cases a matter of con- 
siderable difficulty, but the results to vision almost always 
reward the trouble. 

(’on vex si)cctticU‘s were invented towards the i*iid of the 13th 
century, perhaps by Roger Racon. Conefue glasses wei« nitio- 
duced soon afterwards. Airy, tlio astronomer, about 1 827, (•<»n octed 
his own aatignialism by nmans of a eyliiidrical lens. Teriscopie 
glasses were intro«iuet*d by Dr W. II. Wollaston. (A. BK.) 

SPFCTKOSCOPY. The spectroscope is an instrument 
which separates luminous vibrations of different wave- 
lengths, as far as is necessary for the object in view. It 
consists of three parts, — the collimator, the prism or grat- 
ing, and the telescope. The collimator carries the slit 
through which the light is admitted and a lens which con- 
verts the diverging jieucil of light into a parallel pencil. 
The pencils carrying light of different wave-lengths are 
turned through different angles by the prism or grating, 
which is therefore the essential portion of the spectro- 
scope. The telescope serves only to give the necessary 
magnifying power, and is dispensed with in small direct 
vision spectroscopes. For a description of the different 
kinds of prism used, see Optics ; and for an explanation 
of the action of the grating, see Wavk Theory. The 
most important adjustment m the spectroscope is that of 
the collimator. Especially in instruments of largo resolv- 
ing power it is essential for good definition that the light 
I should enter the i>rism or fall on the grating as a parallel 
pencil. For a method allowing an ea.sy and accurate ad- 
justment for each kind of ray, see an article in Phil, Mag.^ 
vol. vii. p. 95 (1879). 

Frisins are nearly always used in the position of mini- 
mum deviation, but, if the collimator is ]>roperly adjusted, 
this is by no means a necessary condition for good defmi- 
j tion. Prisms as generally cut, with an isosceles base, give 
I the greatest resolving power in the position of minimum 
I deviation, but the loss in resolving ])Ower is not great 
I for a small displacement. The (lisp(‘.rsion and magnifying 
power of a prism can be considerably altered by a change 
of its position, and a knowledge of this fa(;t is of great 
value to an experienced observer. The use of a prism in 
a position different from that of mininiuin ileviation is, 
liowcver, a luxury which only those actiuaintcd witli the 
laws of optics can indulge in with safety. 

Lord Rayleigh lias given tin; theory of the sj)Cctro- 
scope under OPTr(7.s, and shown on wJiat its resolving 
power depends. There is no connexion iKitwcicn resolving 
power and dispersion, any valiu' (►f resolving power being 
consistent witli any value of dispersion. To obtain largo 
resolving power with small dispersion requires, lK>\»ever, 
tile use of inconveniently large telescopes and prisms or 
gratings. It is easy, on the othtT Jiand, to obtain small 
resolving powder together with Itirge dispersion. 

The following dtffinitions would bo found of general use 
if adopted. Resolving Power,— Vhfi unit resolving power 
of a spcctroscoi»e in any part of the spt'clrum is that 
resolving ])Ower wdiieh allows the separation of tw^o lines 
differing by the tliousandth part of tlicir own wave-length 
or wave-number, — the wave-number being the number 
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of waves in unit length. FurUy, — The unit purity of a 
spectrum is that purity which allows the separation of 
two lines differing by the thousandth part of their own 
wave length or wave-number. We speak of the resolving 
power of a spectroscope and of the purity of a spectrum. 
The resolving i)ower is a constant for each spectroscope, 
and independent of the width of the slit. The purity of 
a spectrum, on the other hand, depends on the width of 
the slit, unless that width is small compared to a certain 
quantity presently to be mentioned. The resolving power 
i)f a spectroscope is numerically equal to the greatest 
purity of si)ectnim obtainable by it. 

Atlopting these definitions, wo get from Lord Ilaylcigh’s 
equations for the resolving ])owcr of a grating 
1000 R—inn, 

when*, n is ilie total number of lines used on the grating 
and m the order of the spectrum. For a spectroscope with 
simple prisms we get 

1000 

w'hero to and are the greatest and smallest lengths of 
paths in the dispersive medium. Jf we put for the re- 
fractive index of the medium A + w^e may write 

It will be seen tliat, wliih; the resolving power of a sjioctro- 
seope witli grating (l(‘ponds only on the order of the spec- 
trum and is jnd(‘i)endent of the wave-length for each order, 
the resolving power of a sjiectroscope with prism will vary 
inversely as tin*, third powder of the wave-length X, so that 
the lesolving pow’cr ■will be al)OUt eight times as great in 
the violet as in the r<id (see Optics). If comjiound prisms 
are used we must write 
1000 

whore is the greatest effective length of jiath in one 
medium, in the oiliiir medium, and being the dis- 
persive constants for the two media. 

The purity P of a spectrum is given by the equation 


wdierc d ilcnotes the width of slit and \p is the angle sub- 
tended by the collimator lens at the slit. If the slit is 
sufficiently narrowed, d ^ may be made small conqiared to 
A, and in that ease the purity of the sj»ectrum is indcf>cnd- 
ent of the width of slit and equal to the res()lving power. 
If, on the other hand, a wide slit is used, so that d \p ii> 
large compared to A, the ]>urity becomes inversely pro- 
portional to the width of slit. In actual work the slit is 
generally of such width that neither term in the denomi- 
nator of the expression for purity can be neglected. 

There is a necessary limit to the resolving jiower of all 
optical instruments, doj^ending on tlnj fact that light con- 
sists of a scries of gioups of waves ineajiableof interfering 
with each other. If it is true, as is generally believed, but 
without sufficient reason, that a retardation of 150,000 wave- 
lengths is siUKcicnt to destroy the capability of interfer- 
ence — that is to say, that the groups consist on the average 
of approximately 00,000 waves -the maximnm ]>urity ol>- 
tainable in any spectroscope is 00. The closest line resolved 
w^ith a grating, as far as the present writer is aw^are, rctjuires 
a resolving power of about 100. Professor J’iazzi Smyth 
has w'ith prisms realized a purity of 00. It would seem, 
therefore, that tlie tlieoretical limit of purity has very nearly 
been readied, for, though the estimate of 00,000 weaves to 
the group is in all proliahility too small, there are other 
considerations whidi render it highly improbable tlial the 
total number of waves to the group should, for sunlight 
at any rate, he more than two or three times larger, llie 
limit of possible purity will very likely depend on the 
temperature t)f the luminous body. 
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Almost the greatest practical difficulty which the spectro- 
scopist has to contend with generally is the want of suffi- 
cient light. The following remarks apply to line spectra 
principally, but they hold also almost entirely for the 
spectra of fluted bands, which break up into lines under 
high resolving power. The maximum illumination for any 
line is obtained when the angular width of the slit is equal 
to tlic angle subtended by one wave-length at a distance 
equal to the collimator aperture. In that case d^^k and 
the purity is half the resolving power. Hence when light 
is a consideration wc shall not, as a rule, realize more than 
half the resolving power of the spectroscope. If the visual 
impression de])endcd only on the intensity of illumination, 
a further widening of the slit should not increase the visi- 
bility of a line. As a matter of fact speetro8coi»ists gener- 
ally work with slits wider than that which theoretically 
gives full ilium illation. Tlic explanation of the fact is 
physiologi(tal, visibility depending on the apparent width 
of the object. If different spectr().s(! 0 ])es have their slits of 
sueli w'idth that the apparent wudth of a line as seen by 
tile eye is the same, and if the magnifying power is such 
that the pupil is just lilled with light, the purity of the 
spectrum is directly proportional to the resolving power. 
Wo come to the conclusion, therefore, that for both narrow 
and wide slits the efficiency of a s])ectroseopc dej^ends ex- 
clusively on its resolving power. It has been pointed out 
by Lord llayleigh that, owing to the want of definition in 
the optical images on tlie retina vihen the full aperture of 
the pupil is used, the pencil must be contracted to a third 
or a quarter of its natural width, if full resolving power is 
to be obtained. This is accompanied with a serious loss 
of light, which can bti jiartly obviated by contracting the 
horizontal a})erture only (the refracting edge being snjiposed 
vertical). There are two ways of doing this. One con- 
sists in the use of magnifying half prisms. But the loss 
of light by reflexion in simple half prisms more than 
counterbalances tlie advantage , (‘otrqiound half prisms like 
those used by Christie may, howe\'or, be em]>loyed. We 
may also use prisms of three or four times the height of 
the effective horizontal aperture, with correspondingly large 
telescopes, and then by the cye-])iece contract the beam 
until its vertical section fills the pujiil. Tlie latter plan, 
though theoretically best, involves more expensive ajipa- 
ratus and prisms of very liomogeneous material. 

The <piestion of illumination is important also when 
photography is used for sjiectroscopic analysis. For a 
given intensity of tlie source of light tlic intensity of th(5 
image on the sensitive film will bo directly proportional 
to the solid angle of the cone of light forming the last 
image, and will be independent of the arrangement of inter- 
mediate lenses. Hence lenses willi as short a focus com- 
pared to aperture as is consistent with good definition 
should bo used in the camera. 

The methods of recording and reducing spectroscojiic 
observations are described in all books and treatises on 
the subject and may therefore be passed over here. 

A lens is often used to concentrate the light of the source 
on the slit. There is some loss of light due to reflexion 
from the surface of the lens, but its position, aperture, and 
focal length do not affect the luminosity of the spectrum 
seen as long as the whole collimator is filled with light. 

Bodies are rendered luminous for spcctroscojiic investi- 
gation cither by being placed in the Bunsen flame or by 
tlie help of the electric current. A little difficulty may 
arise where the body is given in solution and does not 
show its characteristic lines in the flame. Lecoq de Bois- 
baudran takes the spark from the surface of the solution. 
The present WTiter has found the tube sketched in the 
figure on the next page a great improvement on those 
commonly used, if a sufficient quantity of the solution is at 



SPECTROSCOPY 


375 


hand ; otherwise the method is too wasteful. The current 
is brought into the solution by a platinum wire, sealed 
into a small glass tube ; the platinum wire 
reaches about to the level of the open end 
of the tube. A capillary of thick- walled 
glass tubing is placed over the platinum 
wire ; the liquid rises in the capillary and 
sparks can be taken as from a solid. The 
lines due to the glass arc easily eliminated. 

If a small quantity of material only is avail- 
able, the jdaii adopted by Bunsen and ex- 
tensively used by Hartley ^ seems the most 
successful. Pointed pieces of charcoal (Bun- 
sen) or pieces of graphite pointed to a knife 
edge (Hartley) are impregnated with the 
liquid, and the spark is biken from them. 
stances, when introduced into a vacuum tube, especially 
near the negative pole, and under great cxliaustion, show 
a characteristic phosphorescence. Becquerel was tlio first 
to examine the spectra shown under these circumstances, 
and Crookes has lately used the same method with great 
success. 



Some sub- 


Sprrfm of Metalloids. 

A good dual of discussion has taken place on tlie spectra of Ibo 
inctalloids, owing to tlio fact that tlniy .seem to be ablo to give 
dilfcrent apoctra under diiforont (iircuinatances. Spectra have oc»*a- 
sioiially been as.signeil to the elements wbich on fiirtbcr investiga- 
tion wero found to belong to some compouiKl present. According 
to the general opinion of .spcctroscopista at jirtsseiit, dilforcrit .sju'ctia 
of the Barms eleincuis are always due to different allotiopic condi- 
tiona. If a complex molecule breaks up into simpler inoleeulea 
the breaking uji is ahvay.s aceornpunied by a ^•bango of spectrum. 

Nitroge.n. — (o) The line spectrum appears wbein'vor a strong .spark 
(jai discliarge) is taken in nitrogen g.us. It is always present wbeu 
metallic spir.tra arc examined by the onlinary in('t.bo<i of allowing 
the jar discharge to pass betvvemi metallic poles.- IJaitlcy 
Trans., 1881, part i. ) has mca.suicd the iiltia-violet lines of the air 
spectrum, but lias not aejiaratcd the o^cygen from the nitrogen lines. 
b) The band spectrum of the positive discharge, which is generally 
railed the hand spectrum of nitiogen, always appeans wdien the 
discharge is sulticieiitly reduced in intensity. Tlio sfiectrum con- 
sists of two sets of bamls of different appearance, one in the less le- 
frangiblc part and one in the more rcfiangihlc part of the speetruiii, 
—the two seta of bands overlapping in the green. Ilcnce some 
observers believe the spectrum to he made up of two distinct speeti a. 
Plucker and Hittorf ( P/t//. Trans, IStif)) give a coloured drawing 
of this .speeti um, ivliieh is one of the most beautiful that can be 
observed. The most coriipleto drawing of it is given by Viaz/A 
Smyth {Trans Roy. Soc. Edm., vol xxxii. ])art iii. ), and Ihcie is 
also a good drawing by llassclbcrg {Mem. Acad. Imp. de St.Peter.'ih., 
vol. xxxii.). (r) The glow which surrounds the negative electrode 
111 an exhau.sled tube show's in many cases a apectriiiii whi<ii, as a 
inle, is not seen in any other part of tho tnlie. The memoir of 
] Ias.se 1 berg eon tfi ins a drawing of it. The spc'-tium seen when a 
w'oak .spark is taken in a current of ammonia is licit hei that of 
nitrogen nor that (ff hydrogen, but must In; due to a compound of 
these gases. Wlicn the pressure of the gas is reduced, a single bund 
is seen having a wavi'-length Irom 5686 Uj 5627 A'th metres {Mature, 
^i p. 350). When a spark is taken from a liquhl solution of 
ammonia a more complicated spectnim apjicars (JvCt'oq ile Hois- 
haudran), and, if ammonia and hydrogen arc burnt together either 
in air or oxygen, a com plicated spectrum is obtained the ehenueal 
origin of whi(ii has not boon satisfactorily explained. Drawings of 
It are given by Dibbits {Pogg. Ann., exxii. p. 618) and by Hofmann 
{Pogg. Ann., exlvii. p. 95). Tho absorption spectrum of the led 
liimes of nitrogen telroxide has often been mapped ; tho most jmu’- 
fect drawing is given by Dr H. IJasselberg {Mem. Acad. Imp. de St. 
Pt%, xxvi.) Aceoiding to Mo.ser {Pogg. Ann., elx p. 177), three 
hands close to the .solar line C disa])^icar when tlie vapour is lieated. 
Recently l>»‘8laiidcs lias obtained m vacuum tubes sonic ultra- 
violet bands wdiicli scern to be due to a compound of nitrogen and 
oxygen {C. R, elifip. i. ]>. 1256, 1885). 

()jeygen.-^{a) The elemcntniy line spectrum of oxygen is that 
which appears at the highest temperature to which we can subject 
oxygen, that is, wlienevcr the jar and air break are iiitrodu<*ed into 
the electric circuit. It con.sists of a great number of lines, especially 
in the more refrangible part of the sjiectrum. {h) I'he eompouml 


1 Phil. Trans., clxxv. p. 49 (1884). 

* We may refer once for all to Walts, Index of Spectra, for a list 
o'" wave-lengths of the different spectra. 


line spectrum of oxygen appears at lower temperatures than ths 
iirst It consists, according to Piazzi Smyth, of six triplets and a 
number of single lines. This spectrum corresponds to the band 
spectrum of nitrogen, (c) q'he continuous spei'truni of oxygen 
appears at tho lowest temperature at which oxygen is luminous. 

1 he wide part of a Plucker tube, foi instance, tilled witli pure oxygen 
generally shines with a taint yellow light, which gives a continuous 
spectrum. Even at atmospheric picssuie tins bpeetrum can he ob- 
tained by putting tin* eon tact l»reakcr of the induction coil out 
of adjustment, so that the s]»ark is weakened, {d) The spectrum 
of the negatis-e glow was first accurately described by Wullner, and 
is always seen in the glow' buiiounding the negative electrode in 
oxygen. It consists of five bandb, tlnee m tlie red and two in 
the green. For further inforiiiation lespeding thobc siiectra, see 
Schuster {Phil. JVans., elw. ]>. 37, 3879) aiul l*ia 7 /i Smytli ( 

Roy. Soc. Edin., vol. xxxii. jiart iii.). Actonlmg to Egorofl*, the 
A and B liiie.s of the solar s}»cctrum are ilue to aUsoi i>tioii by oxygen 
in our atmospheTc, and some recent obsci vutioub ol .laussen bocni 
to support this view. 

Varbon. ~ {a) Tlie line spectrum a])ppars when a very strong spark 
i.s sent througii earhonie oxide or eai home and. 'fhe ulti.i-violet 
lines observed by Hartley when spaiks are taken from graphito 
electrodes also belong piohahly to this spettrnm. {h) ('onsideiable 
discussion has taken place as to the origin ol the spectrum seen at 
tile ba.se of a candle or a gas llanie. At first obvi vat ions .seemed to 
jioiiit to the fact that it wan due to a hydrocaibon It has been 
ascertained, however, that, sparks taken in eyaiiogen gas, even when 
dried with all <*ure, show' fin* speetruin, and a llamo of cvanogeii 
ainl oxygen gives the same bands brilliantly. Thesi' facts have 
coiiviiieed the majority of obscrvcis that the spei'trum is a true 
carbon spectrum. The best draw'iiig is given by Pia/zi Smyth, 
who ascribes the spectrum, bow'ever, to a liydro(‘arhon. The, llame 
<ff cyanogen, which liad already been examined by Faraday and 
Draper before tho days of spectrum analy.sis, sliows a senes of 
hands in the red, roadiing into the green. There is no doubt that 
they are due to a eornpouiid of nitrogen and o\ygen. Anot her series 
of bands in tho blue, violet, and ultra-violet li.ive beiui also proved 
by laveiiig and Dewar to he due to a eonqumnd ot nitrogen and 
caihon. If the disehaige is passed at lc»w j»ies.sure tlirongh carbonic 
acid Ol carbonic oxide a speeti lun is seen winch seems to belong to 
carbonic oxide. A very lieaulifnl and remarkable diawing of this 
spectrum, especially of its most brilliant band, has been published 
by Fiarzi Smyth. 

Very Jittloneed be said of tlie remaining metalloids an wo do not 
possess a .sullieiently careful examination ol then s])eeti a. (Ihloi me, 
hiomiiie, ami iodine show bands by absorplion. It a spaik is pa.ssed 
through the gases lino spe«'tia appear. Sulphur xoiatili/ed in a 
vacuum tube may sJiow eithci a line or a band spectrum uiulei tho 
iiiiluciice ot the cloetrie ilischarge. Tlio absoiption thiougii the 
vapour of sulphur is continuous at first on volatilization, hut us the 
vapour IS heated to 1000“ the continuous spectnim gi\es w'ay to a 
baud sjH»etrum. A sjiaik thiough the vaponi of phosphorus givc.s 
a line spectrum. AVe may obtain tlie sjiectra of tluoriiic, siln-oii, 
and boion by com]»ariiig the .speetia given b\ sjiaiks taken in 
atmospheres of finoiidc ol boioii and lluornlc of silicon. 

Spectra, of Metals and their Compounds. 

Ilifdroffni. — If sjiarks aie taken Ihrough liydrogcn, four w^ell- 
knowui liije.s ajipear iii the vi'^ihle region ot the .sjieetnim. Tho 
remarkable senes of iiltia-violet lines jiliolograjilied by Di Huggins 
in the spectia of some slai.s wliicli in their visibli* ]).ul show' hydro- 
gen chiclly ha.s suggested the cjuestion W'hclher the wliolc senes is 
not duo to that gas. This has now' been pioxed to be the ease by 
Cornu, xvlio lias n'eently examined the tiydrogi’ii s])Ci trum witli 
great eare. In vacuum tubes Idled with In diog»‘n a t oni plicated 
spectrum often a jipcars which is .so jM'i.Msfeiit that m iily all ob 
servers have aseribed it to hydrogen (llioiigh Salct had given rca.soiis 
against that conelu.sioii). According to Cornu, the purer tlie gas 
the feebler docs this spectrum become, so lli.it tin* .ibov e-mcntione«l 
line spcelriim seems to be the oiilytiuc livdii»g<‘ii spejtniiii. A 
llame of hydrogen in air or oxygen .shows a iiiimbei <*1 lines in the 
ultra-violet belonging apjiarently to an oxide of hydrogen (Live- 
xiig and Dewar, Huggins). Arpieous \a])oiJi gUL.^ an absorplion 
spectrum pi iiieipally in the yellow. 

Alkali MetaU.-- ’Phe iin‘tals ol the alkali gioii]>.rie dislinguished 
by the fact that their salts give the tine inet.il spectra when len- 
dered luminous in the Ihinsen buinci ; that i.s to.say, tlicir salts are 
decompo.scd and the radiation ol llieir inct.illic base is suHiciently 
pow'oilnl to be visible at the tempi laluie ol the flame. Their 
K]»eetra ate not so easily seen if sjMiks are taken from the liiiuul 
solution, hut Leeoq de Hoisbaudr.in has obtained fine spictra of 
sodium and ]»otassuim by taking tiie sprirk lioin a semi-fluid liead 
of the sulphates. The inost r-oinjilete deseiaptioii of tin* speetia of 
sodium and potas.sium seen when the metals aie heated up in the 
voltaic arc is ifiveii by Jdveing and Dewar (Proe. Roy. Soc., xxix. 
p. 378, 1879', who have also mapped their ultra-violet lines {Phil. 
Tram., 1883, pt i.). Abney has found a paii of infia-red lines 
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belonging to sodium, with wave-iengths 8187 nnd 8199 {Proe. Boy, 
tSoe.f xxxu, p. 443, 1881). Becquerel finds lines in the infra-red 
at 11,420. The vapour of sodium and potassium heated up in a 
tube is coloured and shows a spectrum of iluted baud ; but in the 
case of sodium tlio yellow line is always present at the same time. 
It is proliable that tlio band snectrum l)elongs to the vap<mr, eon* 
taming two atoms in each rnoiecule, and that at higher tempera- 
tures the inolucules arc split up, the single atoms showing the line 
spectra. Both potasMium and .sodium show an additional ahsorption 
line (5.'>10 for Na and 5730 for Ka) at the temperature at which the 
flutt'd hands np|K*ar. According to a 8 uggesti<in of Liveiiig and 
Dow’ur, tliese lines may depend on the presenee of hydrogen, which 
it is very <lilficult to exclude. These oxpeiimeiitcrs have also de- 
Hcrihed interesting but complicated absorption j)lnjnomcua depend- 
ing on the simultaneous presence of two or more metals. Thus 
sodium and magnesium show a bund in the g/cen (X- 5300), which 
does not appear W'licn sodium alone or inagiH'siuTu alone is volati- 
lized. J’otassium and magnesium show similarly two lines in the 
red (Pm*. Boy, Soc., xxvii. p. 350, 1878). If a spark is biken from 
potassium in an atmosphere of carbonic ovide a Ixmd a])])cars 
(5700) depending pi oliahly on a combination hetween the potassium 
and the carbonic oxule. Loekytr lias oliseived certain curious 
phenomena (7*mr. Boy. Boo., vol xvii i). 378) taking place at the 
temperature at wliicb tin* hand sf>cctiuin of sodium changes into 
the lino spectrum ; these plienorneua deserve a fuller invcHtigatioii. 
Lithium furnishes a good example of a change in the relative in- 
tensity of lilies at liiifcrcnt Icmpciutures. At the tcrnjieratnre of 
the flame the red line is tim most powerful, an orange line being 
also seen. XVhen a spuik is taken from a liquid solution the orange 
line is far the Htrong»‘st, and a blue lino is seen, which in its turn 
rapidly gains m inteusil y as tlie temperature is raised. XV'hen the 
spark is taken from solutions of djlferent strengths the more coii- 
eontruted solution sJmws a (diangu in relative intensity of hues in 
the diiection in wliit li an im reasuof temperature would act. Com- 
bination of tiie metals with transparoiit acids docs not when in 
solution show' any appreciable absorption in the visible ]>art of the 
spectrum ; but Sui ct lias mapped their ultra-violet alisorption. 

^frfuls of AUah'/u’ EnrthH. — Calcium, strontium, and barium are 
distinguished by the fact that tlicii volatile compounds give fliio 
srioctia in the Bunsen flame. The more stable salts, as the phos- 
phates and Nil leal CM, give the reaction only feebly or not at all. 
When a salt like the chloride of Ijariuni is introduced into the 
flame the spiM-tnim is seen to change gradually ; the s[)ectrum seen 
at first is (liircrent according as the chloride, bromide, or iodide is 
used, w'hile the s})cctruni wJiich flnally establishes itself is the mim 
lor the diflerent salts of tlie same metal. JW itscherlich, w ho w'as tlio 
first to investigate carefully these ]>henomoiia (Boyy. Ann.t oxxi. p. 
459, 1864;, asciibos the spectra seen at first to tlie com]>oimd placed j 
in the flame, wliile gratlually the oxide spectnun gets the upper | 
hand. This explanation has alw'ays been accepted, and receives i 
support from the fa<*t that tlio bromide spectrum is strengUicned 
by introducing lirornine vajioiir into the flame, and the other 
compound spe« tra can be .similarly strengthened by introducing 
suitable vapours. There is an observation, however, made by Pro- j 
feasors Livciiig and Dewar which in one case is not compatible with 
Mitachoi'licli’s cxplamition. “A mixture of barium carbonate, | 
alumiiiiuiii filings, ami lamp-black heated in a porcelain 1 ul>e gave | 
two absorption lines in the green, cori'cspondiiig in position to i 
bright lines seen w hen sparks are taken from a solution of liaiium ! 
chloride, at wavti-lengths 5242 and 5136, marked a and ^ by Lecoq 
de Boisbaiidran.” 1 ’hesi; two lines, or rather bands, arc the brightest 
in tlie 8 ))citmiii eonnnonly ascribed to barium chloride. In a<]di- 
tion to the roTujioiind sjicctra the brightest of the metallic lines 
seen at a low tenipciatnre ajijiear in the flame. The metallic line 
is in the violet with calcium, in the blue with strontium, and in 
the green with barium. S])ark 8 taken from a solution of the 
metallic salts sliow tlie compound spectra well, and in addition more 
of the true metallic lines than tlie flame. The liest drawdrigs of 
the com])Oiind spectra aie those given in Lecoq de Boisbaudnin’s 
A tins ; but measurements xvith higher resolving pow'crs are much 
wanted. When the salts are introduced into the voltaic arc tiiimor- 
oiis inotallic lines appear wliich have been niap])c<l by Thaleii, 
Liveing and Dewar nave investigated those lines which can bo 
reversed and liavo also mapped the ultra-violet sjiectra. Captain 
Abney lias maiipcd a y>air of infra-red lines belonging to calcium 
betw'eeii 8500 and 8000, and, according to Bccqucrcl, xxitli the help 
of a ])lios])horcsr*cnt screen bands or lines appi*ar of still low'er 
rcfrangijiilit V (SS30 to 8880). Lockyer (/Vii/. Trans., clxiii p. 
253, 1873, and clviv. p. 805, 1874) lias measured and mapped as 
regards then length the lines of these as well as of many of the 
slhcr inctals 

^ Mi'tals of Maynesunn Group , — Beryllium presents eomiiaratively 
simple spectroscopic jdienoincna, as far as it has hitherto been in- , 
vestigated. Two gntJii linos xvere mapped by Tbalcu and in 
the ultra-violet by Hartley {Jcnir. Chem. Soc., June 3883). The 
sport nim of magnesium is w'ell kiiow’ii from its green triplet ; but 
tlio vibrations of the metal seem very sensitive to a change of 
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conditions. Full details are given by Liveing and Dewar iii JProe. 
Boy, Hoc,, xxxii. p. 189. These authors have found that tome of 
the bands seen occasionally, when magnesium wire is burned in air, 
are due to a compound of magnesium and hydrogen. The spec- 
trum amiears when sparks are taken from magnesium poles in ait 
atmospliere containing hydrogen. For a description ot the pecu- 
liarities of tlie flame, arc, and spark spectrum, the reader is referred 
to the original paper. The ultra-violet spectrum, which contains 
several ronetitioiis of the green triplet, has also been mapped and 
measurt*d by Hartley and Adciiey {Bhil. Trans,, clxxv., 1874, pt. i.). 
The spectra of zinc and cadmium are obtained either by sparks 
liom liquid solution or by the spark, with Leyden jar, from tlie 
metal poles. The ultra-violet spectra show for both elements a 
remarkable scries of triplets, the lines of the cadmium triplet being 
about three times os far apart as those of the zinc triplets. The 
leiLst rcfraiigihio of tlic series is in the blue with wave-lengths 
5086*1, 4799*1, 4677*0 for cadmium, and 4809*7, 4721*4, 4679*5 for 
zinc. 

Lead Group . — The spectrum of lead is best obtained by taking 
the spark from the metallic poles. Caro must bo taken, how'ever, to 
renew the surface frequently, otherwise tlie oxide spectrum xvill 
gradually make its appearance. I'he oxide itself show's its spectrum, 
according to Lecoii do Boisbaudrati, in the Bunsen burner. The 
suits of thallium snow the principal metal line at the temiicrature 
of the flame. The spark s|K*ctrum is more complicated. The ultra- 
violet sjHJctra of both lead and thallium have been mapped. 

Copper Group . — Tlie spectra of the metals belonmng to this 
group are easily obtaiiien in the ordinary w'ay. When copper 
chloride is introduced into the Bunscii flame a fine spectrum of 
bands is seen. It is tlio same spectrum wliicb is found when com- 
mon salt is thrown upon w'liite hot coals. This reaction for copper 
chloride is very sensitive, but it has never been satisfactorily decided 
whether the presence of copper is really necessary for its production 
or xvhethcr the spectrum belongs to a ficeuliar condition of chlorine 
vapour. Silver wdieii first volatilized gives a green vapour, wliich 
at a low* tein][>eraturo show's continuous absoi‘])tioii, but at a biglier 
tcmjMU'ature a s|>pctrum of fluted bauds (Lockyer). Mercury shows 
its lines with great brilliancy if introduced and heated in a vacuum 
tube. Some of the lines xviden easily, and at higher pressures a con- 
tinuous siMjctrum completely covers the baekgiounu. The copper 
salts m aqueous solution absorb principally the red end of tlie 
s][>cctruni, the gi'een salts also the violet end. The glass, coloured 
green xx'itb oxide of rojiper, transmits through suflicient thiakness 
exclusively the yellow and green rays between IJ and E (H. W. 
Vogel). 

Cerium Group. --^Ytlrium gives a good spark spectrum from 
tlie solution of the chloride ; the salts show uo absorption bands. 
Crookes has found, liow'ever, that a certain substaiico yields brilliant 
phf>sphorcseeiit bands under tlie influence of the negative pole in 
a vacuum tube. These bands be has, after a lengtliy investigation, 
put down to yttrium compounds, and cxjdaiiied the changes tlioy 
undergo in dilferciit compounds and the sensitiveness of the reaction. 
Lecoq de Boisliaudraii, who obtains tlie same spectrum by taking a 
spark (without Leyden jar) from solutions, making the solution 
the positive pole, lias cxprcs.scd an ojiiiiioii that the bands are not 
due to yttrium but to tw*o sulistanees provisionally called by him 
Za and Zj 8 . He has also under certain conditions seen a higher 
tcrajieraturo speclrnm, whii'h he ascribes to Zy, leaving it undecided 
whether Z 7 is a new* substance or identical with Za {Phil. Tram., 
1883, p. 891, and C.R., ci. p. 552, cii. p. 1.53).— Lavthanum is easily 
recognized by a strong sjiark speotrum. — Cerium, like yttrium and 
lanthanum, has no peculiar absorption spectrum xxlicn in combin- 
ation and solution ; although the salts are strongly colouied yellow*, 
its lino speedrum has characteristic lines in the blue . — Didyvnum 
is cluiracterized spectrosc'opiewlly by the fine absorption spectra of 
its salts. Diflerent salts show slightly dilferent spectra, but they 
can be recognized at first sight as didymium siiectra. The crystals 
of didymium salts show remarkable diflcrences in the absoipiion 
sjHsctra according to tlio direction in W'hich the ray traverses tlio 
crysta 1. Ligh t reflected from the powdered salts show's the cluiractcr- 
isfic spectrum. According to Auer von Welsliach {MoneUsschr. f, 
Oieinie, vi. p. 477), didymium lias lived up to its name didvpoi, 
“tw'ins,” for by fractional crystallization he has found it to bo aii 
intiniato mixture of tw*o sulistaiices, each of them giving half the ab- 
sorption spectrum and half tlie eiiii.«i«>''M sjicctrum of didyiniiim. 
— Terinum has a characteristic line sj[ifctrniii when the spark is 
taken from a solution of the salts. -- The salts of erbium give a 
characteristic absorjition spectrum, but till leeeiitly the draw’ings 
of it contained also absorption bands due to thulium and holmiuiii. 
The spectrum of erbium, as previously mapped by Thaleii, belongs 
almost exclusively to ytterbium ; but he lias recently mapped 
the lines belonging to wliat is now known as erbium {C.R., xci. p. 
326). Erbium salts heated in the Bunsen burner sliow a s]>ectrum 
of bright bands without ajipareiit volatilization. — Ytterhimn, 
discovered by Marignac (atomic w’eigbt 17*3, Nilsoii), gives an ab- 
sorption band in the ultra-violet. Its luniiiioiis spectnun is ricli 
in lines (Thaleii, C,B,, xcl p. 326).— also discovered by 
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MarSgn&c and called by bim originally Y/9, gives absorption bands | 
in the visible part and in the ultra-violet (Soret, xc, p. 212). i 
It frequently occurs with didytnium, and most of the maps of the 
didymium spectrum contain the samarium bands. When ])re- 
cipitated with another metal it shows a brilliant phosphorescent 
spectrum (Crookes), which, however, is slightly different accord- 
ing to the metal. The ]»eculiar yttrium spectrum is very weak 
even when it is tnixed in considerable quantities with samarium. 
But wlion the quantity of yttrium is increased to about 60 per 
cent, a very ra]>id change takes place, and afterwards it is the 
samarium spectrum which is very weak. A band in the orange 
peculiar to the mixture, weak in pure samarium and absent in 
yttrium, is strongest in a mixture containing about 80 per cent, of 
samarium and 20 per cent, of yttrium . — Ilobniiimt identified as a 
separate element by Soret (C'.A., xci. p. 378), has absorption bands 
in the visible part of the ^loctrum (6405, 5363, 4855 on Loco<j’8 
map of chloriOe of erbium), and also a strongly marked ultra-violet 
absorption spectrum. — Thuhtim, likewise first rccogniml by Soret, 
is band 6840 on Lecoq’s draw'ing of chloride of erbium, and also 
possesses a baud at 4645. Thalen has measured the bright line 
spoetniin (C.A , xci. p. 376. 1880). — Scrntdium is characterized by 
a bright line spectrum (Thalen, O.R.t xci. p. 48, 1880). - -(Jadolmiuiii 
(Marigiiac's Ya) has a wwik absorption spectrum in the ul tin- 
violet and a characteristic phosphorescent si»eotrum (iVrw. Itoy. 
Soc., February 1886); but tno latest researches of (Jrookes have 
reiidorod it probable that it is a mixture of several new elements 
{Pruc. Roy. tSoc., 10th Juno 1886). -The mosatulriam of Lawrence 
Smith seems a mixture of gadolinium and terbium. *V\\k^ pkdipjnnm 
of Do la Fontaine was a mixture of yttrium and terbium ; and the 
latest derlpium of the same chemist is probably holrnium. 

AlumintKui (/roup — The spectra of the metals belonging to 
this group can be obtainecl in the ordinary way by means of the 
<deetric spark. The chloride of indium shows fhe two strongest 
metallic lines, one in the indigo and one in the violent, when intro- 
duced into the Bunsen flame. According toClaydoii and lley<*ock, 
a number of other lines ap2iear w'hen the spark is taken from the 
metal eleetrotles. When a weak spark is taken from aluminiiim 
electrodes in siir a band speetriirn is often seen belonging a])parently 
to the oxide, for it disappears when the .spark is taken in hydrogen 
( Jallmin, another melal belonging to this group, w’as first discovered 
by means of its s[>eetroseopic reaction, 'Plio chloride shows two 
violet lines feebly in the Bunsen flame, hut strongly if a spark is 
taken from the liquid solution The ultra-violet lines of indium 
and of aluminium have been photographed by Hartley and Adeiiey, 
as well ns by Liveiiig and Dewar. Some of the lines had been jire- 
viously majiped by Cornu, whoso researches extend furthest into 
the ultra-violet. According fo Stokes, aluminium show's lines moie 
ridVangihlc tluin those of any other metal, and the w'ave-leugths of 
llieir hues as iiicasureil by Cornu are for one double lino 1934, 1929, 
and for another 1860, 1852. 

3Iefa(s of fhe Jrmi f /roup. --The spectrosco])ic ])henomeiia of this 
group are soiiiew'Iiat eompinaited. 'I'lie line sjieetra can he o!>taincd 
either by taking .sparks from the metal orfiom the solution of a 
salt, and also by placing the metal in the voltaic arc. The lini*s 
are very numerous and very liable to alter in relative intensity 
uinler different cireumstaiiees. The great difterenee shown, for 
instance, hetwi'cn the arc and spark spectra of iron in the ulfra- 
violet region is shown in the map by IJveing aiulDow’ar in Phil, 
TruiLS f 1885, j»t i. The visible ))ait lias also been investigated 
by the same authors and by Ijockyer, and inueli information has 
thus he<m added to the knowledge previously obtained by Kirelihotf, 
Angstrom, and Tlialthi. That ]iart of tlie iron spectrum lying 
between a wxave-lengtU of 4071 and 2947 lias been mapped by Cornu; 
Liveing and Dewar’s obseivutions nd’er chiefly to the more re- 
frangible region. (/Oiisidering the very important part wliieli the 
iioii sjiectium plays in solar observations, a full investigation of its 
changes by a variation of temperature would at the pre.sent time 
1)0 of gieat value. If observations with the. method adopted liy 
Ijccoq do Boishaiidran w’ero rejieated with higher resolving j»owers 
they would add iriiK'h to our knowdedge. Some of tlio manganese 
salts, such as the chloride or carbonate, seem to bo the only salts 
belonging to this group wdiicli show a charaet eristic spectrum when 
lieateil 111 the Bunsen burner or the o.xyliydrogeii flame. The 
.sneetrum observed in these cases is, according to AVatts, the 
cliaraeteristic spectrum of tlni Bes.sfinier flame, w’liich disappears 
at the right moiiieiit tor stojqiing the blast ; it is probably due. to 
an oxide of manganese. Wlieii a S]»avk siieetrum is taken from a 
solution of the chloride the same spectrum is seen, hut the. lelative. 
intensit}’’ of tlio lines depends on the length and the strength of 
the s|)ark. The green- colon reil maiigaiiatos show a coiitiimous 
absorption at the tw'o ends of the siieetruni, transmitting in coii- 
eentrated solutions almost exclusively the green part of the spec- 
trum. The absorption bands of permanganate of jiotassium arc 
well known ami seem to he due to the permanganic acid, as tlie.y 
appear also w’itli other ))ermaiigamites. The green salts of nickel 
show a continuous absorption at the two ends of the speclnnn. 
The cobalt salts show well-defined absorption bands. Their careful 


investigation by Dr W. J. Russell deserves special notice (Proc, Roy. 
Soe., xxxii. p. 258, 1661). 

Metals of Chrmniwn Oroup , — The metallic spectra of this group 
have been measured principally by Thalen in the usual way. 
Lockyer and Roberts have obtaincrl a channel led spectrum ol 
chromium by absorption. As icgards the spectra of compounds 
of chromium, the absorption ot the vapour of chloio-chroniic 
anhydride has beeii^ measured by Enicismi and Kcyiiolds {Phil, 
Mag.fTJlii, p. 41, 1871), and consists of a series of regularly dis- 
tributed bands. Tlie cliroinium suits all ])o.ssess a decided colour 
and show' interesting absorption phcuonieiia. The chromates ab- 
sorb the violet and blue eoni})lctel\ , also Ihc cxlrcme rc«i, and 
transmit only the orange, yellow, and in dilute, solutions part oi 
the green. 'I'lie most complete luvestigatioii of the wilts in 
w'hich chromium plays the jiart of a base is due to Eihanl in a 
dissertation published at Fieihiirg l\)la.ssium chiom-alum, am- 
monia clirom alum, sulphate of chroinium, wIicmi in solution, give 
an identit^l absorption for the same aiiiounl of « hioimiiin. The 
extreme red is freely transmitted by tlie viuU*L solution, but 
the absorption grows rapidly towaids* the yellow. An indistinct 
absorption hand (\-'6790 to X=.6740) is seen when tlie layer is 
thick or the soliit lon concentrated. The stiongrst absorption takes 
place tor a wave-length of 5800. The green is tiansimttcd again 
more freely, the miniiniiin ahsor]»tioii taking place fin u w'ave-hmgth 
4880 ; the ah.sorption then glows rapidly towards the \ndel. When 
the solutions are lieated the colour (■Jjatiges to gieeii, the absorp- 
tion is increased throughout the spectrum, except in the green, 
where it remains iiearl}' iiiiehaiigeil, and the miiiimuni of absorption 
shifts to a wave-length of 5090. Tlie solution, w hieh remains green 
on cooling, has, when compared with its original ‘-tate, an ineieased 
absorption in the red and blue and a slightly diminished ahsoiption 
111 the. giecn. When light is sent through plates cut out of crystals 
of potassium clirom-ahim or aniinoiiia ehiom-uliim, lhr(*e ah.sorptiou 
hands (6860, 6700, 6620) arc seen in the red. The green and blue 
show the same ah.sorption as the solution. The chloride in solution 
gives the wiinc ahsoi])t}on a.s the (diroiri -alums, tiauMnitting, how- 
ever, slightly more light fi*r the same quantity of chromiiiin. "J'ho 
liot solution also shows the .same changes, hut with this difference 
that colour and uhsorption phenomena ate uiniost entirely recovered 
on cooling. The nitrntc (solution of ehromic liydroxide in nitric 
acid) agrees wdth chrom-aliim, hut trnnsinits inuie light. Red 
crystals of potassic chromic oxalate only trausinit the led w'lth an 
ahaorptioii baud slightly lc.ss letVangilde than B(X^*()867). Tb« 
blue salt has the absorption hand at a wave-length of 7040 and 
transmits part of the light in the gicsm and blue. The solutions of 
the salts show the same ahsoiption as the eiystals, w’lth the position 
of the ah.sorpt ion liand appanmtly unchanged. The warm solutions 
absorb inoie than the eold ones The oxalate of ehioinium gives an 
ah.sorj)tion hand of 6910 to 6800 and transmits tlie gieeii ainl blue 
more freely than the dcnihle salt The tartrate only shows the absorp- 
tion band in the red ^ cry weakly and ahsorlis inoie led than the 
previously mentioned solutions, Tlie aeetate transmits inoie yellow 
than the other .salts and has some broad ahsoiption hands near a 
xvave-Ieiigth of 7170. When the solution is he.ateil it hreonnvs green, 
ahsoihing the red more than wlieii eold, hut leaMiig the gieen and 
blue absorption iinehaiiged. The ahsoijition ])henon»enri shown by 
iiranuun salts are more eompliedtisl than those of the ehiomiiim 
salts, but they are at the same time more elirnai teiistie, as the 
speeira aie more definitely broken up into Imnds. Aei'ouling f^) 
Vogel, the nranie and uranoiis .salts behave difleieiitlv ( J‘ra/dische 
/^prcfral-Jvnlyse, ]). 217), but a more earetnl invc.stigation is de- 
sirable. Sorhy finds tliat a mixture of zireoninm and nianiuni 
dnssohed in a borax heml show’s eh.’UMeteristic hands, which are 
viisihle neither with nraniuni nor wdth /iieonnim alone 

There is little 1o he sfiid as legaixls the icmaining gronji.s of 
metals (tin, aiitiinony, gold). Their spectia aie best ohfaimd by 
taking the .sp:irk from inetallie oleetrodes or by i olatili/Jitioii iii 
the voltaic an*. 

Jrtfliirnce of Trmpnaturr and J^irssnrv on Sfnetra of f /out s. 

If tho sjicctruin of an element is exnniini*d nntler ilifleii-nt eon- 
ditioiis of teniperatnrn oi jiressure, it is often loiiinl lodillei con- 
siderably. The eliango in.iy he small- that is to say, the lines or 
hands may only show’ a dilleicnt distrihut nm ol illative, intensity - 
or it may he so large that no n l.ilif)nsliip at all can he disiovered * 
between the s])ei’tra It has hum ]»ointrd out hy Kirehliofl that a 
change 111 the. thiekne.*<s ot lie* Inmiiions Ijvci may pioilnu* a change 
111 the appearance ot the spectrum, and i^nllner and A\ ullner have 
emleavoiired to explain in tliiswaya niimher tjf inqiorlant vaiia- 
tions of spectra But tlnMi • vpliinntion docs not stainl the test of 
close cxuiiiinution. Tlie tlm km .‘-s of Inyer cannot he iieglecte<l in 
the discussion of solar and st«'Ilar .spectia, (ir in the coin]>aiis<»n of 
ah.sorption speidra of liquids, l»ut none ol the pin iioincna w’liieh 
W'e shall notice here aio allu ted by it 

IFidenwff ofPtia's.—TUo lines of a .spectrum aie foniul to widen 
under certain coinlitioiis, and, although ])iohal)ly all speidra are 
subject to tins change, some are much moie. allccted hy it than 
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others. The lines of h^rdrogen and sodium, for instance, widen 
so easily that it is sometinies difficult to obtain them quite sharp. 
'When a system of lines widens it is generally found tlint the most 
refrangible lines widen most easily. A line may expand equally 
towarils both sides or chiefly towards one side ; in the latter cose 
the expansion towards tlio leas refrangible side prcpoinlerales pretty 
nearly in every case. It is the almost unaninions opinioii of specti'O- 
scopists that the widening is ])roduced by an increase of pressure. 
If 8)>arks arc passed through gases, the lines are always broader at 
high than at low pressures, and the metallie lines arc also broader 
when a spark is taken from them at liigher pressures. Without 
altering the prossure, we may often produce a widening of lines by 
an increase in the intensity of the diseliarge, but here the pressure 
IS iinliroctlv increased by the rise of teini)cratiire. According to 
thti nudecular theory of gases, the following explanation might bo 
given for the widening of lines. As long as a molecule vibrates 
by its<df uninfluenced by any otln r inolccaile, its vibrations will 
take ])lacc in legular periods. I’Jic liin'S of its spectrum wdll conse- 
quently be sharp. But, if the inoJcciilc is placed in ])roxiiriity with 
others, its vibrations will bn disturbed by occasional encounters. 
During eacli encounter forces may be sui>pos«d to act between the 
molecules, and these forces will aflect the regularity of the vibra- 
tion. The question arises, whcthci for a given temperature and 
pressure a line may be of dlttercnt w idth according ns the molocnlc is 
placed in an atmosphere of siiiular or dissimilar inolecule.s. Such 
a differenee exists in all jirobnbility. If ga.ses are mixed in ditfer- 
ont pro|)ortionh, the lines are sharper when an element is present 
in small quantities, although tlie total pressure may be the same. 
There is one cans<‘ which limits tlio sliarnnnss ot sjiectroscopic 
lines : the molcculcM of a gas have a transJatory motion. TJio.se 
molecules which are moving tow’ards us will send us light which 
is slightly more lotrangible than those which move away from us ; 
hence each lino ought to appear as a band. In reality tlie width 
of lines gem‘rally is gr<‘ater than that due to this (uiuso. 

• Sjtfctni of J)if/arnt Orders, — Spectra may be classilied according 
to tlicir geiioial a]qH3arance. The tliffeiviit classes have been eallet! 
orders by IMucker and Hittorf. At the highest toin]icrature w'o 
always obtain spectra of lines which need no further description. 
Ala lower temperature wc often get spectra of channelled spaces or 
fluicil bands. When seen in spectroscopes of small resolving powder 
these seem made of bambs whicli liavc a sharp boundary on one side 
and gradually fade away on the other. \\Tth tlio lielp of more 
perfect instruments it is found that each hand is mnde up of a 
number of lines w’hi(‘h lie closer and closer logethovas the sharp 
cwlgo is apiiroacbed. Orensionally tlio bands do not present a sharp 
edge at all, but are rrnulo up of a nuniVier of lines of equal intensity 
at nearly equal distaiiees Irom each other, (kmtinnous sjieetra, 
which need n(»t iie(*cssaiily extend thnnigh the w hole range of the 
Bpectruin, form a third order, ami appear geiu'ially at a lower 
temperature than either hand or line fiiK'ctrum. One amt the same 
element may at ilitlerent temperatures jxwsess spectra of diflcioiit 
orders. Adiseiission has inilurally arisen us to the cause of these 
roinarkablc changes of spectra, ami it Is generally believed that they 
arc due to dilfcn'iiccH of molecular structure. Thus sulphur v^a]»our 
when volatilized .show.s by absoiption a coiitiiiuous spectrum until 
its tcmj»craliire i.s raised to 1000", when the continuous spcctiuui 
gives way to a .spc<'trum of bands. We know that the niofecule of 
sulphur is dccuinposeil as the temperaturo is raLsed, and wo are 
thus justilicd in saying that the band spectrum belongs to the 
molecule containing tw'o atoms, while tlie continuous spcetnmi 
Indongs b* the moro complex inoleculo whicli first appcar.s on 
volalili/atioii. When a strong electric, spark is jiassed through 
the vajiour of Bulphur a bright line spectrum is seen, and this is 
believed to be due to a further splitting up of the molecule into 
single atoms. 

and Short --If Ihn spectrum of a metal is taken by 
passing tho spark l>ctw'<*cn two ]>olt*s m air the picssui-e ol wdiicli 
18 nnulo to vary, the relative intensity of sonic of tlie lines is often 
seen to change. Similar variations take place if the intensity of 
the tlischarge is altered, as, for in.^taiicc, by iuterposing or taking 
out a Leyden jar. It is a mattei of iuiportaiice to be able to use u 
method wdiieh in the great majority of cases will give at 'once a 
sure indieutioii how each line w'lll behave under dilferent circnni- 
stances. This method wo now’ proceed to describe. It has oftt*n 
been remarked, c\eii by tlie earliest obsoiver.s, that tho metallic 
lines W'licu seen in a speetroscojic Jo not always stretch acros.s tho 
field of view', but aio sometimes confined to the neighbourliood 
of tho metallic polos. Some observations which Lockyer made 
jointly with Trofessor T'rankland led him to eoiiclude that the 
distance which each nu'lallic line stretched away from tho pole 
could give some clue to the behaviour of that line in tlie sun. In 
1872 Loikycr workeil out his idea. An image of the spark W'as 
formed on tho slit ofllic sped ro^cope, so that tlio sjieet rum of each 
section of tho spark could be examined. Some of tho metallic 
linos w’oro then seen to be eon fined altogether to tlio noighbonr- 
hood of the poli*.s, while others .‘.ti etched nearly act oss the whole 
field. The relative length of all the lines was estimated. Tables 
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and maps are added to the memoir.^ The longest liiiee (that Is, 
those which stretch away farthest from the pole) are by no means 
always the strongest ; and there are many instances where a faint 
line is seen to stretch nearly across the whole field of view, wliile 
a strong line may lie confined to the neighbourhood of the pole, 
or is reduced sometimes to a brilliant poiiit only. We give a few 
conspicuous examples of lines wdiich are long and weak or short 
and strong. In lithium the blue line (4602*^ is brilliant but short. 
In lead 4062*5, one of the longest lines, is faint and according 
to liockjj^er difficult to observe. In tin 5630*0 is the longest line, 
but it is faint, while tlie stronger lines near it (6586*5 and 
6562*6) arc shorter. The zinc line.*! 4923*8, 4911*2, 4809*7, 4721*4, 
4679*5 are given by Thaleii as of equal intensitjr, but the three 
most refrangible ones are longer. On reduction of prc.ssure 
Lockyer found that some of the shorter lines rapidly decreased 
in length, wliile the longer linos reinaiucd visible and were some- 
times hardly affected. When the spark was taken from a metallic 
salt insteaci of from tho metal the short lines could not be seen, 
but only the long lines remained. An alloy behaves in the same 
manner a.s a compound, and by gradually reducing one constituent 
of an alloy we may gradually reduce the number of line.s, which 
disapjiear in the inverse order of their length. Subsequent work 
has shown lhat tho longest lines are also generally those wdiich arc 
most persistent on reduction of temperature, so that in the 
voltaic arc the longest lines seen in tiie spark are absent. In 
order to exjdaiii these fae.ts it seems necessary in the first place 
to assunio that the short lines are lines coming out at a high 
tempoiuturc only ; but this exjilanalion is not sufficient. W’Ey 
should a mixture of different elements only show the longest lines 
of that constituent which is present in small quantities ? In the 
ease of chemical combinations W'o might assume that, tlie spark 
liaving to do tlie W’ork of dcemiiposilioii, tho temperature ot tlie 
niftt.al is lowered, and that therefore tlie shoi’t lines are absent. 
But this cannot be if a chemical compound is replaced by a mcchani- 
eal mixture. All these facts would bo explained, however, if 
we assume that the spectrum of a molecule that is excited hy 
iiiolecAilus of another kind consists of those lines chiefly which a 
molecule of the same kind is already cajiable of bringing out at 
a lower temperaturo. It would follow from this that tho eflects of 
dilution are tlio same lus thoso of a reduction of temperature, — 
which i.s tho ease. 

Other (JhatHjes in Jldative IntnisUy of Linrs . — Besides tlie 
changes wo have noticed, there are others which have not been 
brought under any julo as yet. Lines appear sometimes at a low' 
tcnifieiaturo wliich bcliave differently fiom the proper low-tcin- 
peraturo Hues. These rcmiiro further iuvestigiitxoii. They may, 
m some eases at least, bo au.i to some eonipouud of the metal with 
other elements present. We give some examples. If a spark is 
taken from lead without the condenser the line 5005 appears, 
and Huggins has found it to be .sensibly coincident with the ehief 
line of the iiebnla*. It is given as a stiong lino by Lei‘oq do Bois- 
baudraii, who useil feeble sjiarks, and in many cases it seems to 
behave as a low- temporatuie hue; it ought to be a long line 
therefore, but it is in reality short. In line 6100 of tin, Salet 
iioticcil that when a liydrogen flame contains a cimipomid of tin an 
orange line appears, which is apjiarently coincident w’ith the orange 
line of lithium This line does not figuio on any of the maps of 
tho tin spectrum. Lockyer found that zinc, volatilized in an iron 
tube, showed by absolution a green line. It is very likely tlie line 
5184 seen by Lei'ocj do Jloisbaudran in sparks taken from solution of 
zinc salt.s. In tho absorption speetia of sodium and j^otassiuin lines 
ajipear in the gmm which were .shown by Liveing and Dewar not to 
be coincident w’lth any known lino of these metals. 1 1 w’as suggested 
by them tliat tliey are due to bydiogi-n compounds. The wave- 
length of the sodium lino is 5510 and that of the jiotassium lino 5730. 
Ijccoq do Hoisliaiulran meiitioiiH tliat an increase of temperaturo 
is often a(*coni paiiicd by a i datively gi’catcr inerraso m tnc bril- 
liancy of the more rcfrangililo rays. It is often said that such an 
iiieroasc is a diri'ct eonsequeneo of the formula established by 
Kirclihotr. If the absorbing power of a molecule remains tho 
same while the temperature is iiKTcaaed, it follows that the blue 
rays gain more, quickly in inten.rity than the red ones, Imt the lea.s 
reiraiigible rays ought never to tlecrease in intensity, the quantity 
of luminous matter remaining the same. Now' such a decrease 
is actually observed in many ease.s when there is no reason to 
sufipose that the quantity of luminous matter has been rciluced. 
We must com •hide, therefore, that the observeil differciiees in tho 
spectra are not solely regulated by KirchbotTs law ; but it is a 
perfectly plausible hypothesis that a higher temperaturo is in 
general accompanied by a decrease in the absorbing power of the 
less refrangible rays. As a stronger impart often brings out higher 
tones, stronger molecular shocks may bring out waves of smaller 
length. There arc several iiLstances of a regular increase in the 
relative intensity of the blue rays wbieh may lie ascribed to this 
cause. The most remarkable instance is pcrliajis seen in the sjiec- 


1 Phil. Trans., clxiil. p. 253 (1873). 
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Ixum of pho^phoretted hydrogen. If a little phosphorus is intro* 
duoed into an apparatus generating hydr^en, the name will show 
a series of bands chiefly in the green. The 8i)ectrum gets more 
brilliant if the flaino is cooled. This can be done, accoi'ding to 
Salet,^ by pressing the flame against a surface kept cool by means 
of a stream of water or by surrounding the tube, at the orifice of 
which the gas is lighted, by a wider tube through which cold air is 
blown. The process of cooling the flame, according to Lecoti,*-* 
changes the relative intensity of the bands in a perfectly regular 
manner. The almost invisible least refrangible band becomes 
strong, and the second band, whicli was weaker than the fourth, 
now becomes stronger. Another example of a similar change is j 
the spectrum shown by a Buuson burner. By cliarging the burner i 
with an indifferent gas* (N, HCl, COg) the flame takes a greenish 
colour, and, though the spectrum is not altered, the least refran- 
gible of the bands are increased-' in intensity. While in these in- 
stanctis the changes are perfectly regular, the more refrangible rays 
gaining in relative intensity as the tHinpcratiiro is increased, there 
are other cases, some of which have already been mentioned, in 
which the changes arc very irregular ; such are those which take 
place in the .spectra of tin, lithium, and luaguc.sium. In the case 
of rinc the less refrangible of the group of blue ray.s gains in relative 
intensity. Wo cannot, therefore, formulate an}" general law. 

Ktiinerkal Itdatiom between the TFave-IenglJus of Lines belonging to 
the Spectrum of a Body. 

It seems a priori probable that there is a numerical relation be- 
tween the different periods of the same vihiatiug system. In eertam 
sounding systems, as an organ -pipe or a strefehod string, the 
relation is a siiiijtle one, those periods being a suhmultiple of one 
which is called the fundamoutal period. I'he harmony of a com- 
pound sound depends on the fact that the different times of vibra- 
tion are in the ratio of small integer numbers, and lienee tv\o 
vibrations are said to he in harmonic relation when their ]K*riods 
are in tlie ratio of mtcger.s. We may with advantage extend the 
exTiressioii “harmonic, relation” to the (‘iiso of light, althongli the so- 
called h.irmony of colours has nothing to do with such connexions. 
We shall tlierefbrc define an harmonic relation ” between diffe.rent 
lines of a spectrum to be a relation sucli that the wave-lengths or 
wave-mimbcrs ai*e in the ratio of integers, the inicger.s lioing suiH- 
ciciitly small to suggest a real coiim^xiou. Some writers use the 
word in a wider sense an<l call a group of lines harmonics when 
they show a certain regularity in their disposition, giving evidence 
of some law, that law not being in general the harinomc law. Wo 
shall here ilsc the oxfiression in its stricter sense only. Wo liegin 
by discussing the question whether the.rc are any w<*ll-ascert.:uued 
cases of harmonic relationship between tlic different viliratioiis of 
th(‘ same molecule, 'fho most imnortant sot of lines exhibiting such 
a relationship are tliree of the hydrogen lines which, when pro- 
perly correctisl for atmospheruj refraction, are, as pointed oiif by 
Johnstone Stoney, very accurately in the ratio of 20 ; 27 : 32 {I*hU. 
Mag.^ xli p. 291, 1871). Other elements also show such ratios; 
but when a spectrum lias many lines pure ai*cident will eHU.se several 
to exhibit whatever iiuiiieiical relations we may wish to impose on 
them. If we calculate tlio nmiihtjr of harmoiuc ratios winch, with 
an assumed limit of accuracy, we may expect in a si»ectruni like 
that of iron, wo find that there ar(> in reality fewer tliaii we should 
have if they xvcie distributed fjuito at ramlom {Proc. liny. Soe., 
xxxi. p. 337, 1881). With fractions having u deiioimiiator smaller 
than seventy the excess of the ealculate<l over the oUserved values 
is very marked, while there are rather iiior« coincidences than we 
should expect on the theory of probability if we take fractious 
having a denominator between seventy and a hundred, 'flio cause 
of this, probably, is to bo .sought in the fact that the lines of an 
clement are liable to form groups and are not spreail over the whole 
spectrum, as they would be if they were distributed at random. 
This increases the luobihility of coiiii’idciice with fractions between 
high nuiiihers, and diminishes the probability of coincidence with 
fraction.s between lower iiunihers. 'Dicre is one point wliicli deserves 
renewed investigation. When tlie limits of agreement bctwccMi 
wliicli a coiiicidenco is as.snmcd to exist arc taken narrower, there 
is an increase.d number of observed as coinpareal with cahmlated 
coincidences in the iron speetrnm ; and this woiilil .seem to jioiiit 
to the existence of some true hamioiiic ratios. With the solar 
maps aii<l gratings put at our disposal by Professor liowhiml, we 
may hope to obtain inoro accurate ineasureineuts, and therefore 
more d<*liiute information. Even if the wave-lengths of two lines 
arc found to be occasionally in the ratio of small integer iinmber.s, 
it docs not follow that tlie vibrations of molecules arc regulated by 
the .same laws as those of an organ -jiipe or of a stretched siring. 
E. J. Balnicr^ has indeed lately .suggested a law which ditlei.s in 
an important manner from the laxv.s of vihraliou of the organ- 


1 Ami. Chim J*hvs.^ xxviii. p 57 (1873). 
a Spectra LumineAir, p. 188 (1871). 

» Op. cit., p. 43 (1874). 

4 Tried. Ann., xxv. p. 80 (1885). 
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pipe and. which stUl leaves the ratios of the periods of vibration 
integer numbers. According to him, the hydrogen spectrum can 
be represented by the equation 

where Xq is some xvave-leiiglh and w an integer number greater 
than 2. The following table (I.) shous the agreement between the 
calculated and observed hydrogen lines. And the agreement is a 
very remarkable one, for the wdiole of the liydrogcn spectrum is re 
presented by giving to m snceessive integer values n]> to sixteen 



\o-364r>. 

Olwivisl 

\o- ‘M-AF,. ' 

Observed 

m. 

mSX„/(M,8-4). 

ITydropen 

bpcctruiii. 

m. 

jjj2X„/(rn‘l - .|) 

Hjdropen 

8iM‘elniiii. 

3 

6561*0 

6562*1 

10 

.1706 0 

370n*0 

4 

4860 ‘0 

4860*7 

11 

3760*6 

3/67 *.5 

5 

4339 -8 

4.340*1 

12 

3740 1 

3745 5 

6 

4100*6 

4101*2 

13 

37.*{3 3 

3730*0 

7 

3960*0 

8068*1 

14 

87‘.»0 0 

.3717*.') 

8 

3888*0 

3887*6 

15 

3711 0 

3707 r, 

9 

3834 3 

3834*0 

16 

3702*0 

3(.M‘» 0 


The diflfcrcueos between the observed and the calculated nuiubcis 
show a regular inciease towards the ultra-violet. It might bo 
thought that a better agreement could bo ohtaiue<l by taking a 
number slightly diflerent from four in the deiiomiiintor ; but this 
is not the case. On the contrary, the agreement in the visible 
part is at once destroyotl if w'e make th« ultra-violet Jinc.s ht bettor. 
The agreement is not improved hut rendered slighlly wor.se if w^o 
take aecouiit of atmospheiic refraction. 

As a tirst approximation Baliiier'.s expression gives a very goml 
account of the hydrogen spectrum. If the law was general we 
should find that in the iron spectrum, for instance, which is the 
only sjMjctrum caTetiilJy examined, those fiaidions w’ould occur more 
frequently than others whicli can he jiut into the form 7//7(vn*" 
that is to say, ^ and for fractions made up of mimbcrs smaller 
than 10. A relercnce to the table in Proc. liny, Snr., vol. xxxi. n. 
337, shtiw.s that these fractions do not ocfiir nion*. freijucntly 
than others. But, if wt change the sign of in the denoininator, 
we find I and V'o *''' fi act ions falling w’lthin the range of 

spectrum examined, and llieso two fi actions arc indeed those wliich 
occur more frequently than any others made up of numbers siimller 
tlian 10. 

It might be worth trying to see whttlicr the WMve-lengtlis of lines 

making up a fluted baud can be put into the form J 

ing to the sign chosen in the denominator, the baud would shade 
off towards the blue or led. The form ol expiession seems at first 
sight well adapted, for it shows how' by giving m gradually in- 
creasing numhers the lines come closer and closci together towards 
v\liHt appears in the spcctruin as the sharp edge of the, ]»aud. If 
wo lake jveriods ol viliration instead of wavc-Icngtli.s Balnicr's 
expression w'ould reduct‘ to 

-Ci)’! 

wdicrc T„ is a fixed period of vibmtioii, n a constant, integer, ainl ni 
an iiitcgci to which successive values aie given troin a iqiwauls 

It is often observed, and has alieady been mentioned, that the 
spectrum of some <*lenients contains in close proximity twooi three 
lines lorming a characteristic group. Such douhh'ts oi triplets aixi 
often rciM 3 atud, and if the hariiionic law' was a geiiend one w'e, shouhl 
exjM'ct tno w’uve-leiigths of these gioujis to lie ruled by it ; hut .such 
is not the ca.se. Tlie sodium line.s wliieh he in the visible ]mvt of 
the spectrum are all double, the conijionents Is ing the chisci to- 
gether the more refrangible the grou|>. But neilberuie tin* lines 
themsHlves in any sini])le ratios of integers, nor do the <UsliiiM*es 
between the hues sliow' much legnlaiity. 'J’la* ultia-violi 1 linc.s ot 
sodium as pilot ographed by Biveiiig and Dew’ar aie single, with the 
exception of the least rclraiigihlc ol tlicm (3301). Hut Ihi'^ line 
is a very close <louble, nnd it may he that the othciswiIJ nltnnahlv 
be re.soKo'd. Some elements, .such a.s magnesiiim, (.'ilcuim, 7im, 
cadniiuTij, .show' remarkable senes ol tnph N, and the uljitive dis- 
tances of the three lines seem well maintained in each ol them. 
Even the di.stauce.s wlieii niap]»ed on the waxc- numlai scab* are so 
nearly the .same for each element that il would he a matter ot gre.st 
importance to settle deliiiitively whelliei thcslighl \aiiations wlin u 
are found to exist are real due to eiiois ot measuiemeiit. In 
the following talde (II.) we give tlie ])osition of the least retinngihle 
line of each triplet together w ith the distances lietw’ceii tlie Ill'll 
and second (eoliimn B) and between tJu* second and third line ot 
each triplet (eolnniTi V). 3’lie lignre.s jn column A rcpie.seiit tin- 
number of waves in one millimetie For the zine and ealeinm 
triplets the nicasmements of Liveiiig and Ih'war aie g]\en, the 
iiiagiiesium triplets are Tint down as measured by t.aiinu as w« as 
by Ibarlley ami Adeney. Tl.e dilferemes in these mca-mrem. nt.s 
W'ill give an idea ot the degree ol uncertaiiitv. I he tii]i ci^ o 
cadmium aie farthcrajiail and aic mixed up with a giuitei number 
of single lines. 
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Rdaiion hdttmi SjHdnan of a lioily and 
Spectra (tj its Homixmmh, 

The spectrum of a body is duo to periodic motion within 
the molecules. If we are justified in believing that the 
nu)leculc of mercury vajxmr contains a single atom, it 
follows that atoirjs are capa.ble of vibration under the action 
of internal forces, for m(‘rcury vapour has a definite s[>ee- 
trum. Wo may consider, then, the s[»ectruni to be de- 
termined in th(! first place by forces within the atom, but 
to be aflected by the forces which hold together the different 
atoms witJiin the molecule. The closed' the bond of union 
the gre,ater the dependence of the vibrations on the forces 
acting bet.AA eon thi‘ dillbrcnt atoms. E\]»eriin<‘ntal evidence 
seems to favour these views, for we observe that wdicnevor 
elements are loosely bound together w^e can recognize the 
influence of (‘ach constituent, while in the compounds wdiich 
are sufticiently stable to ri*sist the tCMUjierature of incandes- 
cence the sjK'ctrum of the compound is perfectly distinct 
from the spectra of thc; elements. The oxides and haloid 
salts of the alkaline earths, for instancii, have spectra in 
which we cannot trace the vibrations of the component 
atoms; but the spectra of the diflerent salts of the same 
metal show' a great rcsemljlauco, the bands being similar and 
similarly })laeed. The si»ectrum seems displaced towards 
the n*d as the atomic weight of the haloid iiKTeases. 
No satisfactory niimorical relationship has, however, been 
traced between the bands. The number of compounds 
which will endure incandescence; without decomjrositiou is 
very snia.ll, and this renders an exlrau.stive investigation 
of the relationship between their s])ectra very difficult, 

'riio (■(»iniK)umls \vlu»s(; ahsorptioii spfM-tra have been iiivestigjitcd 
ha\<‘ iifttMi bci'U <if a more unstable iiaturo, ami, moreover, dis- 
sociation seem.s going on in liquid .solutions to a laige extent,* the 
mlUieiKM* oi tluM'ompommt radn’uls in (he moleeulc is more marked 
ill con.NeipK'm'c. l>i ( }la<lstoiie/* at an early period in tlio history 
of .s peel nun analysis, examined the absoii»tion speetna of the .solu- 
tion of salts, eaeh eoiislitiieiit of Inch was eoloured. lie coneluded 
lliat generally, imt md invanably, the fo]lo\\ing law lield good: 
“ WJien an aeid and a b.ise eonibuie eaeh of whn h has a ditrereiit 
innuenee on the rays of liglit a soiutloii of the resulting salt will 
transmit only those lays which are not utisorbed by either, or, in 
<»tliei words, whi<*h are tramsmitted by both.” lie mentions as an 
important exception the case of feme feiTo-eyamdc, whieh, w’heu 
dissolved in oxalic acid, transmits blue ray.s in great abundance, 
t bough th^. same rays are absorbed botli ]iy ferro-cyanidcs and by 
tenie .salts. Sorei lias I'onfirmed, for the ultra-violet rays. Dr 
(iladstone's eoneliLsioiis with regard to the identity of the aKsorption 
8}>e(‘tra of d liferent ehromates. The eliroimites ot sodium, tK)ta,ssium, 
and ammonia, as an ell as the bichromates of ptitassium and ammonia, 
Avei<‘ tonnd to giA'c the same ab.sor]>tion siHatniin. Nor is the 
efleet of ibese ebioinates eonfiiied to the blocking out simply of 
one end of the s]H;eti’um, as in the vi.siblo part, but tAvo distinct 
alworjition bands are seen, AAhu'h seem unehaiiged in jiosition if one 
of the abo\ e. mentioned ehromates is replaced by another. Chromic 
acid itself sliowed the. baiuls, but le.ss distinctly, and Sorct does not 

^ Measured bv Thaleji. 2 Pleasured by Liveing and Dewar. 

» Phil. Mag., xiv. p, 418 (1857). 


consider the purity of the acid eufficiently proved to allow him to 
draw any certain conclusion from this observation. Erhard’s woHc 
on the absorption spectra of tbe salts in which chi'omium plays the 
jiart of base has already been mentioned. Nitric aeid and the 
nitrates of transparent bases, such as potassium, sodium, and 
ammonia, show spectra, according to Soret, AX’hich are not only 
qualitatively but also (j^uniititatiA'cly identical ; that is to say, a 
given (juantity of nitric' acid in solution gives a chamet eristic 
absorption band of exactly the same A^'idth and darkiie.ss, whotlier 
by itself alone or combined Avith a transparent base. It also shows 
a coiitinnous absorption at the most refranrible side, beginning 
with eac'li of the salts inentionejd at exactly tlie same point. The 
elherc'al nitrates, liowover, giv(‘ different rc.sults. In 187*2 Hartley 
and Huntington examined by photographic methods the absorption 
spectra of a great numlier of organic coinpoiiuds. The normal 
aleoliols were found to be transparent to the ultra violet rays, tbe 
normal fatty acids less so. In both cases an increase, d number of 
carbon atoms increases the absoi*i)tioii at the moat refrangible end, 
Tbe fact tliat benzene and its derivatives are remarkable for tlieir 
}»owcrful absorption of the most refrangible rays, and for some 
charaetcristic absorption bands ap]>earing on dilution, led Hartley 
to a more extended examiimtion of .some of tbe more eomjJicated 
organic .subslunci's. Ho determined that ihdinitc absorption bands 
are only produced by substaiu'es in whieli three pairs of carbon 
atoms are doubly liiilted together, as in the benzene ring. More 
recently * he has subjected the ultra-violet absorption of the alkaloids 
to a careful investigation, and has arrived at the conclusion that 
tlie .spectia arc siitliciently chamet eristic to “offer a ready and 
valua1>lo means of ascertaining the purity of the alkaloids and 
particularly of c.stabli.shing tlieir identity.” “In comjiuring the 
spectia of substances of similar constitution it is observed that in 
su«‘h as are d<*rived from bases by the suKstitnlioii of an alkyl 
radical for hydrogen, or ot an acid radical for hydroxyl, the curve is 
not altered in charactei, but may vary in Icngtli an ben ccpial AA’cights 
aie examined. This is explained by the ahsorptnm bands being 
ean.sed by the compaetiicss of structure of tlm nucleus of the. 
molecule, and that equal A^cights are not molecular AA'cigl its, so that 
hy substituliug for the hydrogen of the nueleus radicals Avhich 
evert no selective absorjdion the result is a reduction in 'iShe nb- 
.Horptive poAver of n given aa eight of the .substance. . . . Bases Avhich 
contain oxydized radicals, as hydroxyl, nietlioxyl, and CJ^boxyl, 
iiicieaso in absoipti\*e jiower in pioportion to the amount ofuxygen 
they contain.” 

It would socni, however, by ooiupaiing tbe above rc.sults A\ith 
those obtained by iJaptain Abney and Colonel Festing*^ tbailf» tbe 
absorption of a great number of organic hubstaiiccs is moie ehnr- 
aeierisiic in the infia-red than in the uHia-violet. Some of llio 
conclusions arrived at by these experiinentHlists are oi great iin- 
]iortanee, as the following ipiotations will show : Regarding the 

general ab.sorption we have nothing very note* worthy to remark, 
beyond the fact that, as a rule, in the liydrocarbons of the .same 
senes those of lieaider molecular constitution seem to have less 
than those of lighter.” This effect agrees with the olxservations 
made hy Hartley and Huiitingtoii in the. ultra-violet, in so far 
as a general shitting of the absorjition towards the led seems to 
take place as tlie uiiinber of eaibon ulonis is increased. Sueli a 
shifting would increase tlie, general absoiption in tlie, ultra-violet 
as obsi’iTed hy Hartley and Huiitiiigtoii, and deerease, it in tho 
iiifra-ied as observed by Abney and Resting. Tuniiiig tbeir atten- 
tion next to the sharply delined lines, the last named, by a scries of 
systematic experiments, concluded that these must be due to the 
liydrogen atoms in tbe molecule. “A crui'i.'d lest avus to ob.servo 
spectra containing liydrogen and chlorine, hydrogen and oxygen, 
and hydiogen and nitrogen. We tlieieforo tried hydrochloric acid 
and obtained a spectrum containing some fcAv Jine.s. Water gave 
lines, together ANutli bands, two lines being coincident Avitii those 
in the spectrum of hydrocbloric acid. In ammonia, nitric acid, and 
sulphuric acid AIN e also obtained sharply marked litie.s, coincidcnc'es in 
the different spectra hcing ohseived, and nearly eveiy line mapped 
found its analogue in tbe ehloioforiii .s])ectrum, and u.sunlly in that 
of ethyl iodide. Benzene, again, gave a speetnini eon.sistiiig prin- 
eipally of lines, and tlie.se Aveio eoincideiit with some lines also to 
bo found ill chlorororm. It .seems, then, that the liydrogen, A\]iich 
is coniinon to all tlicse different compounds, must he the eau.se of 
the linear spectrum. In what manner the hydrogen annihilates tho 
W'aves of radiation at thc.se particular poinU is a question aaIiicIi 
is, at jiresent at all events, an open one, nut, that the linear absorp- 
tions, common to the liyilrocarbons and to those bodies in Avhieh 
hydrogen is in combination witli other elements, such as oxygen 
and nitrogen, are due to liydrogen, there can be no manner of doubt. 
The next point that lecpured solution Avas the etfect of tho pre.scnco 
of oxygen on the body under examination. ... It apfX'ars tliat in 
every case Avhero oxygen i.s present, otherAvi.se than as a ])art of the 
radical, it is attached to some hydrogen atom in such a way that 


* Phd. Trans., part li. (1885). 

® Phil. Trans., hi. p. 887 (1881). 
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it Ofbliteratefi the radiation between two of the lines which are due 
to that hvdrogen. . . * If more than oue hvdroxyl group be pre- 
Bent, we doubt if any direct etfcct is produced beyond that produced 
by one hydroxyl group, except a possible greater general absorjjtion ; 
A good example of this will be found in cinnamic alcohol and phenyl- 
propyl alcohol, which give the same spectra as far as the 8|iecial 
absorptions are concerned. . . . Hitherto wo have only taken into 
account oxygen which is not contained in the I'adical ; when it is 
Bo contained it appears to act difforoutly, always sup]tu).siiig hydrogen 
to be present as well. AVe need only refer to the spectrum of 
aldehyde, which is inclined to be linear rather than banded, or 
rather the bands are bounded by absolute lines, and ai*o more 
defined than when oxyge.n is more Ioo.sely bonded.” 

An Inspection of our maps will sliow that the radical of a body is 
representeci by certain well-marked bands, some diil'cnng in position 
according as it is bonded witK hydrogen, or a lialogen, or with 
carbon, oxygen, or nitrogen. There seem to he chariu't eristic 
bands, however, of any one series of radicals between 1000 and 
about 1100, which would indicate what may ho called the central 
hydroc-arbon group, to which other radicals may bo bonded. The 
clue to the composition of a body, however, would seem to lie 
between \ 700 and X 1000. Certain radicals have a distinctive 
absorption about X 700 together with others about X 900, ami if 
the first bo visible It almost follows that the distinctive mark of 
the radical with which it is connected will be found. Thus in the 
ethyl series we find an absorption at 7 10, and a characteristic band, 
one edge of whieli is at 892 and tlic other at 920. If we hud a 
body coutainiiig the 740 absorption and a band with the most 
refrangible edge comimmciiig at 892, or with the lca.st refrangible 
edge terminating at 920, we may bo juotty sure that wc have an 
etliyl radical pre.seiit. So with any of tllo aromatic group ; tlio 
cruci.il line is at 867. If that lino be coinicctc<l witli a band we 
may loel ccitaiu that some derivative of benxiiio is present. The 
benzyl gniup show this remarkably i\ell, .since wc see that phenyl 
i.s present, as is also methyl. It will be advanlageous if the 
spcctia of ammonia, benzine, anilim*, and dimethyl aniline be com- 
pared, Avheu tlie remarkable toincKlciicfs will at once become 
apparent, as also the ditlciciit weighting of the molecule. The 
spec'tru^ of nitro-bcn/iiic is also iWth compaiing with bcn/iiic 
and ui||^ acid. ... In our own minds there lingers no doubt as 
to the easy detection of any radical \vhi<*li W'c have examined, . . . 
and it seems highly probable by this delicate mode of analysis that 
the hypothetical ]>oaitioii ot any hydrogen which is replaced may be 
identified, a point which is of ptime importance in organic chomisii v. 
The detei'tioii of the presence, of chloinie or bromine or iodine iii 
a coni pound is at present uiubMuded, and it may well be that ive 
may Jiave to look for its ellects in a (liiferciit part of the spectrum. 
The only trace we can find at present is in ethyl bioiiiide, in which 
the radical baud about 900 is curl ailed in one wing. The difference, 
between amyl iodide and amyl bioimde is not siitlicieiitly marked 
to be of any value.” 

'J’be absorption spectra of the didymiuin and cobalt salts affonl 
many .striking exaiii)»les of the comjdicatcd ell’ccls of solution and 
coiTiiiiiianou in the spectra. It is impossible to cxiilain these with- 
out the help ot illustrations, and we must refer the reudei, thcicfoie, 
to the original papers.* Some very inleiosting (diangcs have been 
noticed in the position of absorption Iwuids when certain colouring 
iriattois aie dissolve, d in difleieiit liquids. Characteristic absoiqi- 
tioii bands appear lor each colouring matter in slightly diflercnt 
positions according to the solvent. IJugeiibuch, lvrau.s, Kuiidt,^ 
and Claes ^ have studied the question. In a ])reliminarv examina- 
tion Professor Kundt liad come to the conclusion that solvents 
displaned absorption bauds low'ards the red in the order of their 
dis|)er.sivo powers ; but the oxaininatioii of a greater number of 
ca.ses has led him to reeogni/e that no generally valid rule eaii he 
laitl down. At the same time highly dispersive media, like Idsul- 
]>hido of larboii, ahvays displace a band most towards the led cud, 
while W'ith liquuls of small dispersion, like water, alcohol, and clbci, 
the hand always appears moie refrangible than with other solvents ; 
and as a general rule the order of dLsplaeeiiient is approximately 
that of dispersive power. 

MdatioiiH of the Spectra of Different Elements. 

Various efforts have been niado to connect togetlier the 
spectra of different elements. In these attempts it is 
generally assumed that certain linc.s in one spectrum corre- 
spond to certain lines in another siiectruni, and the ques- 
tion is raised whether the atom with the higher atomic 
weight has its corresponding lines more or less refrangible. 

* Bunsen, “On the Inversion of the Bands in the Didyiiiiiim Ah.sorp- 
tion Siiectra,” PhU. Mag., xxviii. p. 246 (1864). and xxxii. p. 177 
(1866) ; Russell, “ On the Absorption Spectra of Cobalt Salts,” Pruc. 
Ray. Sac., xxxii. p. 258 (1881). • Wied. Ann., iv. p. 84 (1878). 

» Wml. Ann., iii. p. 389 (1878). 
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No definite judgment can as yet be given as to the success 
of these efforts. Lecoq de Boisbaudran has led the way 
in these speculations, ami some of the similarities in 
different spectra pointed out hy liim are certainly of value. 
But whether Ids conclusion, that “the sfiectra of the alkalis 
and alkaline earths wlien classed according to their refran- 
gibilities arc placed as their chemical jiroperties in the 
order of their atomic weiglit,” wdll stand the test of further 
research remains to be seen. Ciamiidan^ ha.s also pul)- 
lished a number of suggestive speculalions on the question, 
and Hartley^ has extended the comparison to the ultra- 
violet rays. 

When metallic spectra are examined it is often found 
that some line aiijiears to belong to more than one metal. 
This is often due to a common inquirity of tlie metals ; 
but such iinfiurities do not account for all coincidences. 
The question has been raised xvliether these <*oincide,nces 
do not pioint to a common constituent in the different 
elements which show^ the same line. If this \iew is correct, 
wc should liavc to as.sume that the clei-tric spark deconi- 
2 K)SCS the metals, and that the spectrum xve obs(*rve is 
not the sjicctrum of tlu; metal but that of its constituents. 
Further investigation has shown, hoAVever, that in nearly 
all cases the assumed coincidences were apparent only. 
With higher resolving jiowxrs it was found that the lines 
did not occupy exactly the same place. Witli the largo 
numbers of lines shown by the spectra of most of tlie 
metals some very close coincidences must be ex])ected by 
the doctrine of chances. Tim few coincidences which our 
most i»owmrful spectroscopes have not been able to resolve 
are in all ]»robability accidental only. (a, s*.) 

SPEhXyH-SOUNDS, the sounds actually used for tlio 
conveyance of thought by si>cech. See I^ronktics. 

1. Symbolization. -Jt is necessary to ha\e some system 
of writing H])ecch-sounds, in older to talk of them. The 
system used in the jiresent article is tlie jialaeotype of 
the present writer’s Early Enyhsk Pronvneiation. All 
letters or words thus wTittcu will be enclosed in (). The 
following i>reliminary list of the ordhiary sounds, w’ith 
examples, will render what follows inteJligilile. For an 
alphabetical list, see art. 20. 

JCnghdt’.' — 1. bff't brt/t hrm hvmjht beat hout (bill br^t baa bvAt 
boot bunt). 2. knit nrt gnat knot not jn»ok (int net iia t nat n.»t 
iw/k). 3, flic i’in'l foirl fa^l (fii'il f./d fa'ul fiuu’/l). 4. //ay (b/v). 
5. jwea hw, toe diw, cape //ape (pii bn, too doo, k»/ p g'’/’p). 6 v'hvy 

icay, /eel real, ///cn, .veal seal, iwsh nmy*', hwa //on (wlnr wtc, 
fill viil, th/ll (Ihon, siil ziil, ia.sh iini/b, jbiuu .iiiii) 7. ea/ /'ing, 
ii// litt/c (iiJ r/q, gal 1/fl). 8. hwin /•lifi'^o/, siui o]t///, Ming (s-nn 

av.’iii, Kr/ii oop’n, st)q). 9. cbe.st just (tpst iljest). 

FornKjn.-~if Freneh, o (ieiinaii, ir Jiahaii. 16. bet/i K, Idubo 
F, no JT, tbi F, icu V, vrn\ k, v/// f, v'/v/I f, vo?/t j-, vn f, .v;/// r, 
so/ F, b//F(bEFt, loasb, no, <lyy, f?, v/ef, v/‘.\, vax, \o.\, om, mIlm, 
&na, lyi). 11. thi/7t teic//, ta///* sieg/*, walil, all (. (,«laKb taikjli, 
^taaghu, ziigjliT/, bhaul), J2. j»ag//.i jt, beso//oo f (pa, Jja, l^v.onj). 

2. Nature of Speech -Sounds. —Speech sounds lesiilt from 
shocks given to the air by the oigaiis of speticli, received 
by the driim.skin of the ear, and liansinitted 1o tlni auditory 
nerves in the cochlea. The apparatus is explained }»y i leiiu- 
holtx, w'ho deals writli nmsieal sounds. But s[te(‘cb is not 
mn.sical, and its sounds are much obliterate/l vvIkmi ieudere<l 
minsical.® An original quality of rime gem iriteil by tlie 
vocal chords is modified liy tiuMaMl los tliiougli wliicli it 
jiasses, as exfilained by Helnilioli/ {^Snisatmus of Tone) on 
the prinrii>le of resonauci*. Tliere. au* three w'ays iii which 
speech-sounds may be ]>io<lue<*(l (1) by tJie air in the 
mouth, without additional breathing, by siiia<‘ks and click.s ; 
(2) by drawing in air, as orally in chir]>s, whistles, solis, 
gasps, and nasally in smitib s, .‘<n(»ri's ; (3) by exfielling air, 
as in the greater number of speeeli-.sounds. The last are 

* M’/fO. /in' , Ixwiii. (1878;. 

® Joumfjdi'hmi. Soc., Suplciiibcr 1SS3. 

" Ellis, Speech, in Stmg, suet. iv. 
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either flated^ the vocal chords being wide apart and hence 
not vibrating, but allowing breath to pass freely, or voiced, 
the vocal chords being close together and vibrating fully, 
or else whispeml, the vocal chords approximating but not 
touching, and their edges only vibrating. The last is only 
a variation of the second and needs no further consideration. 
Flatcd and voiced sounds arc either the position of 
the vocal orgfins remaining unchanged throughout, or 
rh(in<fin<jy the position constantly altering from one fixed 
position to another, forming “glidcjs.^' 

3. OeneT'ic and Specific Spcerh-Somids. — Fixed speech- 
sounds, intended to be the same, ^ary from sjieaker to 
speaker, and in the same speaker at difFerent times. Those 
who attempt to write sounds from dictation rapidly find 
that they have to disregard tlicse specific difFerenccs, 
and simply discriminate genera. And much difference of 
opinion has al'ways exist(;d as to tlie discrimination and 
number of genera. 

4. Voivehy that is, vontiHy are so called because their 
positions allow the a oiee-sounds to ])ass with least obstruc:* 
tion. The three genera (ii, aa, uu), which have always 
been distinguished, differ gnintly in the positions of the 
tongue and Ji[), that is, in their mouth cavities, and hence 
resonance. The usual method of describing speech-sounds 
is by the shape of the cavity, which, however, could be 
shoun to be insufiiciimt for many reasons. As differently 
shajied cavities resound to a note of the same pitch, 
Helmlioltz proposed the last for discrimination. The 
pilches of (ii, aa, uu) are widely different, (ii) having the 
liigliest and (uu) the lowest ; but the extreme diversity of 
results in attemi)ting to assign the actual pitch of vowel 
cavities shoAvs that tliis will not suffice. Ileaonance cavities 
do not create but merely modify original voAvel qualities 
of tone, and these last seem to depend upon the will of 
the sj leaker, guided by Ids powers of appreciation and 
imitation, both extremely variable, jmrtly hereditary, partl}^ 
dej lending on conformation of lirain, and partly acquired 
during adolescence. 

Melville Bell, Sweet, Storm, and Sievors, and all who 
have latterly examined the subject distinguish at least 
two scries of vowel genera, tliat is, tAvo forms of eacli genus, 
called “ naiTOAv ” and Avide but they are far from being 
agreed as to Avhat the difference consists in and how it is 
produced. Sweet diffiTs from Bell, and Sievers does not 
wholly agree with Sweet. All, however, call (ii, uu) narrow, 
and (/, v) wid<j. 

Besides these tAvo scries Bell introduced another distinc- 
tion ap])lying to both, termed “ rounding,” consisting in 
a greater or less closure of the lips, slight for (a a), much 
for (uu), and intermediate for (oo). But this character is 
not scientifically ])recise, because all the vowels can be 
produced Avitli the mouth Avide open (by means of a com- 
]iressiou of the arches of the palate), and still more easily 
witli the moutli at least as nmcli closed ns ordinarily for 
(uu). Other jihonctists Avisli to introduce distinctions 
bas(‘d tijion the sliajie of the apertures between the lips. 

There is also a feeling of intermediatoness between vow^el- 
8o?inds. Thu.s (yy) is felt by many to lie “ between ” (ii, 
nil), aijd (lecii) between (oo, ee). But we also liave other 
intcrniediutes Avliich arise spontaneously Avhen listening 
to new languages and dialects. Thus in Avest Somerset 
there is a vowel between (o, i), one between (y, »), and 
another between (^i, oe), and the positions for these voAvels 
have not beim ascertained. These are only sjiecimens of 
numerous cases. Hence the jiositional discrimination 
breaks down at present. Nevertlieless it is very good so 
far as it goes, but must not bo pressed to extremes. 

All the voAvcls may be also flated and whispered ; that 
la, the position and dictating vowel-intention remaining, 
*3ie totally or partially open vocal chords forbid voice and 
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produce sound more or less recognized as substitutes for 
the true vowels. Write (ii) voiced, (‘ii) whispered, (“ii) 
ffated. This distinction becomes of more importance for 
consonants. 

5. (jHoitidu and Physems, — A glottid is the action of the 
vocal chords in altering the form of the glottis or tongue- 
shaped siiace between them. (1 ) The glottid is clear when 
there is no attempt to utter the voAvel until the chords are 
brought together, yet the utterance takes place at that 
instant. This may bo wTitten (,ii) initial. Similarly, a 
vow^el may end with a clear glottid (,ii,), no flatus escaping 
after the vowel ceases. This clear glottid is usually inferred 
and not written. (2) The glottid is gradual, written (]), 
Avhon flatus passes through the vowel position before the 
chords are sufficiently apjiroxi mated for voice, or after they 
are separated, thus (pi]) is really (“ii + ‘ii4-ii + ‘ii-b “ii). 
This is an exceedingly common habit Avith some speakers. 
(3) The check glottid (;), Arabic haviza arises from keep- 
ing the chords tightly closed so that they cannot vibrate, 
and then releasing them with an exfilosion. It may be 
final in reverted order in Arabic, and it is common as an 
initial in Clerman, as jeine ;erpniiernng, and is used as the 
cMtcfi accent in Danish, as ma;nd, a man, distinct from man 
~ F on. (4) An exaggeration of (;) gives Arabic (gAin) 
^ the bleat, Avitli a rattle in the cartilaginous glottis. 

Physems are tho bellows-actioris of the lungs. (1) The 
jerk (h) or sudden puff of either vocalized or flated breath, 
accomjianying either clear or gradual glottid. The first, 
Avdth voice only, is the singcr^s and Bengali aspirate ; the 
second, with flatus, is the Scotcli or German aK|)irdtc. (2) 
The wheeze {1C), Arabic stated by Czermak to arise from 

suddenly forcing breath through the cartilaginous glottis. 

6. Towel Glides and Vanishes,— So far the jiositions of 
the vowel above the larynx have been sujiposed to remain 
unchanged. In this case many degrees of length may bo 
distinguislicd, as (a) very short, (a) short, (a) medium, 
(aa) long, (aA) drawled, (aaa) extravagantly prolonged. 
If tho vowel sign consists of two ]iarts, as (ah), only the 
first is marked doubled or tri]iled for those lengths, as 
(ah, aah), itc. In English it is felt very difficult to jire- 
serve the jiositions for long (ee, aa, oo), and those vowels 
gi*avitate to, without )>y any means reaching, (i, 9, u). The 
first and last may bo Avritten (ee'j, ooho), implying what 
are termed vanishes or gliding alterations of sound, accom- 
panied by alterations of position as the vowel ceases. This 
change is generally unintended and mostly used uncon- 
sciously. 

7. Diphthongs, — But there arc conscious changes to quite 
different positions. The first and last vowels are then 
taken as fixed, one of them Iiaviiig the chief stress, and 
there is a vowel glide between them. These form diph- 
thongs ; the stress and glide being tho chief characteristic.s 
are marked by ('), and the tA\'o elements are juxtajiosed. 
The glide is generally short and close in l^nglish, longer 
in German, still longer and looser, or “slurred,” in French 
and Italian. There are many tyjiical classes, i. With 
Aveak final (i), unanalysed (a'i), analysed (Ai, At, oV, a't, 
a, At, E't, ae t), (tc., all common, ii. With weak final (u), 
unanalysed (a'u), analysed (au, htt, a«, a'«, m, etf, e'«, 
uCu), &c., all very common, hi. Weak final (y), theoretic 
German eu (6y, Ay), Devonshire ow (^'yi), iv. Weak 
initial (i) or (1), used for (j) in Italy, France, Wales, &c. 
V. Weak initial (y) in Fr. vi. Weak initial (u) or (Cl), used 
for (w) in Italy, Spain, France, Wales, <kc. vii. Murmur 
diphthongs ending in weak (u), common in English, but 
generally with the option of trilling an (r) after it, and 
hence written (a), as in ear, air, oar, lord, poor, pure, pyre, 
pmver (tu, eej, ooj, lAAJd, puuj, pl«t<j, pa'u, pa'uj); the r is 
always trilled in Scotland, viii. The vanish diphthongs 



(tfe’j, od’u'), just considered, is. Inchoant diphthongs, first | 
grave^ where the speaker begins too low and corrects him> 
self, as (ii, and secondly acute^ where he begins with 
the mouth too open and corrects himself as ho proceeds, 
as (sl'o) ; both are common in English diale(;ts. 

8. Glides from and to Mutes^ Post-Aspirates^ Sonants , — 
The essence of the diphthongal character was the glide, 
which was independent of the sounds of the first and last 
elements. These might be absolutely mute, as in (piip, 
tAAt, kook) peep, taught, coke, in wliioh (j), t, k) are mere 
positions without sounds. But the results are quite dif- 
ferent from (ii, A A, oo), because Avhile the consonant positions 
are opened out the vowel is at the same time sounded. 
Similarly in the reverse order, when final. But here the 
enclosure of the breath is felt to bo uncomfortable, and, if 
there is no vowel to fall upon, the mouth is ojiened and a 
puff of flatus (‘), called the “recoil,” is heard in England, 
as (piip‘) peep ! Using then ( -f- ) for the gliding sounds, we 
have (p + ii + p + ‘) ; but there is no recoil in (]) + ii -i- p -H t 
-f-q) or (p 4- ii + p b + oo’/c !) jieeping, peep-bo! Various 
nations liave very different habits in this respect. In 
Indian languages (p‘) would be felt as a final post-aspirated 
mute. So initially in Germany, the (p) ])Osition is usuall}^ 
released, not on a vowel with a clear glottid, as in England 
and Italy, but on a vowel wuth a gradual glottid, as (ppi), 
and hence flatus is heard before the vowel. When this is 
exaggerated, as (pyhii) or (pH[hii), wo have the true Indian 
post^aspirated mute. 

But an attenq)t to utter the vowel through a mute 
position may be made before the ])osition is quite opened 
out, or the vowel may bo continued into it after it has 
been assumed. This gives the hhiglisli, Italian, and Indian 
“ sonant,” as in (beeb) babe. The German is not quite the 
.same. Here the glides are (b-fec-fb), with possibly a 
voiced recoil (b ee -f* b 4- ’), where (’) represents the moat 
amorphous voice. This voiced recoil is strong in Frcncli, 
but seldom heard in English, except in declamation, is 
regular in modern Indian, and impossible to a German, 
who says at most (beebp*) or (bccp‘) ; also Indians and Irish 
.sometimes jerk out their vowel after sonants, as (bHecbii*), 
producing the sonant post-as] urates. The ancient Indian 
never ended words in the pause with sonants, i)ost-aspirated 
mutes, or post-aspirated sonants, but only with simple mutes, 
and avoided the recoil. 

9. Glides to a7id from Hisses, JBnzzcs, - In the case of a 
hiss, flatus ])assos through the consonant position and is 
continued part of the time during which the vowel position 
is assumed, but towards the end of that time voice is put 
on. Hence in (s -f- ii) see, the glide ( -f ) is partly flated 
and partly voiced, so that (s) acts in much the same way 
as a gradual glottid ; similarly when final, as (s -f ii + s) 
cease, where the hiss re]»laces the recoil. But the propor- 
tion of voice and flatus in the glide may vary. The voice 
may bo put on during the hiss, and then the change takes 
place in the liiss position. The result, far less clear than 
a vowel, is a liiss (s), followed without a positional glide 
by the buzz (z), then an entirely vocal glide, the vowel, 
and a vocal glide, a buzz, and a hiss, as (sziizs) seize, sees. 
The initial (sz) is regular in Germany, where no vowel 
precedes, as sie sehen (szii zedn), they or you see ; and the 
reverse (zs) is regularly in English seize (siizs) in the ])au8e, 
and similarly (haavf, briidhth, ruuzhsh, dpdjshj) halve, 
breathe, rouge, judge. In the south-west of England Saxon 
words beginning with s,f arc ]»ronounced with (z, v) initial, 
which passes through (sz-, fv-) to (s, f). 

10. Glides to and f?vm Flaps, — Flaps are consonants 
where there is a slack organ which flaps with the breath 
as it passes. The r is very varied, but projierly voiced, 
though the flated form occurs. The flap may be made (1) 
with the lips, as (brh), used in Germany to stop horses ; (2) 


with the tip of the direct tongue, (r, f), used in Italy; wilh 
the tip of the reverted tongue, (k), used in the south of Eng- 
land and in modern (not ancient) Indian, where it is called 
“ cerebral ” ; (3) with the uvula, (r), common in France and 
north Germany, labialized {rw) in Northumberland, and 
harsher in Greek and Arabic; (4) with the glottis, (u), 
usual in Denmark ; and so on. In the educated south of 
England the tongue is often raised to the (r) position, but 
not allowed to flap, atid is treated as a buz/ (rj. 

The al>ovo form the central flaps ; if the point of the 
tongue is fixed and the voicti escai>es by the side it causes 
minute lateral flaps of the tongue. The ])lace of the point 
of the tongue discriminates the various sounds which differ 
but slightly- (j), advanced tongue at gums, (\>ntinental ; 
(1), coronal, tongue near the crown of the palat(% J^nglLsh ; 
(l), reverted, in connc.xion with (u) in south-west England. 

Iloth flaps, especially the latter, are extremely vocal, and 
the glides from and to them are like those from and to 
vowels, while they glide I'eadily to and from muti^s, sonants, 
hisses, and buzzes. 

11. Glides to ami from Hums, Orinasals. For (]), t, k) 
both nasal or oral passages are cut oft", the former by press- 
ing the uvula against the back of the pharynx. Let this 
pressure be relaxed so that the nasal j)assage is ojjcned, the 
oral passage remaining closed. The voice passes through 
the nose, forming the three hums (m, n, q). The glide from 
these to ordinary vowels is the same as from (b, d, g), and 
the peculiarity consists in the preceding hum and the closing 
of the nasal ])assage as the vowel position is assumed. If 
the nasal passage is left open at all the vowel is “nasalized,” 
and as it resounds partly in the nose and jiartly in the 
mouth it becomes an “ orinasal.” Four princi[)al orinasals 
exist in French, as an, on, vn, vin (aA, oa, (ca, vca) ; there 

! are more in rortiigucsc, ami many others in the modern 
Indian languages. Tim oral vowel is altered in character 
by nasalization, and it is not possible to assign the oral to 
the orinasal form precisely. If the oral j>assagc is only 
slightly open, a “ nasalized tone ” is produced, as in Gaelic, 
some south German, and American dialects, written as (a^). 
The hum also may be ])rolongcd, and (’mpaa, ^mbaa, ’ntaa, 
^ndaa, ’qkaa, ^igaa) result. These forms exist in Soutli 
African languages. 

The final hum may be continued like a vowel. If the 
nose entrance is closed and the voice continiuid (lim, laem, 
koom) become (Innb, hemb, koomh), which, as the ordinary 
spelling shows, w^ere j)robably once pronounced. But not 
only the nasality, the voice itself may be cut off, and then 
we have the mere stops (]>, t, k), thus (l/mp, 1/iit, liqk), 
which in the pause have the recoil. Some ])honetists 
consider (m, n, q) to become flated in this case, as (mh, 
nh, qli). This is no more necessary than to sujqiosc a 
vowel to be flated before a mute, so that (hep, mivt, luck) 
laj), mat, hack should bo (i“aq), m“a‘t, h“iek), a usage 
unknown, 

12. J\daializatio)i and Lahialization . — AVhen a conso- 

nant precedes a diphthong of classes iv, v, vi, in art. 7 begin- 
ning with weak (i, y, u), there i.s a tendency to takts tJiese 
vowels as nearly as ]K>s.sible siiniiltaiK'on.'^ly with the con- 
sonant, expressed ly writing (j, y/;j, u') alter tlie consonant. 
To say (tj) at least two-thirds tJio lt;ngtJi of tJie t<»ngiio from 
the tip backwards must lie against the palate, for (kj) two- 
thirds from the root forwards. The first occurs in Hun- 
garian; the second was very (Mniiinou among old(‘r s[)cakers 
of English before (le), as (kja-iul’I). Both (tj, kj) areajtt to 
develop into (tj) ; compare n<tt ure, kti'l', say (ncctiui, kjoo.ikj), 
with colloquial nioilern { neet j v, Similarly the voiced 

sounds (dj, gj) become (dj), compare W//, r/V/yc. TheM> (tj, 
dj)are consonantal diidithongs-^- (tjslij, djzhj), as in (/test, 
yest, and are distinct from the Indian sounds (kj, gj) 
which are true mutes, produced by bringing the tongue from 
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the position for (j) tight up against the extreme back of the 
hard palate so as to produce a complete stop. The most 
important of the palatalized letters are (Ij, nj), the Italian 
gli^gn in miglvyr^ ugnanr (miljOT, onjd’r), where the palatal- 
ization brings the Italian advanced (J, ^n) to the jK)hitiou of 
the English (1, n). The (Ij) has degenerated to (i) or (.t) in 
France during the 19th century. It exists in Spanish //, 
Portuguese /A. The (nj) exists as gn in French, n in 
Spanish, and nh in Portuguese. 

Parallel to tlic palatal are the labial forms, of which 
English (pieen^ gxiano (kmin, g?ma*no) are exanijjles. They 
seem to exist in abundance in French, as in toi, doigt 
^d?/;a). The j>alato-labial form (wj), as in juin (zh^fjeA), is 
much disputed, and a diphthong (zhy6A) is usually assumed. 

13. Sg/fables. — A grouj) of speecli-sounds increasing in 
volume from a mute, sonant, hiss, buzz, or flap to a full 
vowel and decreasing again to one of the former constitutes 
the ideal syllable (crvAAci^?), collection). The initial and 
final parts may sink to clear glot tids, and the middle part 
to a simple vowel. The type of a syllable is then 
crescendo followed by diminuendo, as in (,aa, laaT, tTaalt*, 
Btliiatts), thcoreti(‘al, and (djodjd, stroqkth, t//»elfths), actual 
syllables. 'J'he hisses or recoil before or after a .sto]> are 
not felt as belonging to fresh syllables, In'cause they have 
no vowel, whicJi is Ihe soul of tlie syllable. Monosyllables 
present no dilUculty, but the division of syllables in poly- 
syllables is not easy to nmh'rstand. Jn (pii + p4 iq) the 
middle (f>) ends one set of glides and begins another. 
One syllable ends and the other begins with the assump- 
tion of the (p) jiosition w}ii(;h is absolutely mute, so that the 
end of the first and the beginning of tlie second syllabic are 
simultaneous, as tin? end of one hour and the beginning of 
the next. In this ctise (p) is said to bo “medial.” But there 
may be and often is a sensible )>ause between the two syl- 
lables, and then (p) is said to be “ double,” as (pii -f- ])p -f iq, 
piij)pif(|), in whi(*li ease no recoil (;an bcj used, as (piip‘[>/c|). 
In “syllabizing,” a totally artificial pro<;oss, doubling is 
necessary, and very fre<]Uoiitly th<^ recoil is used, but it 
never is in speech. In (sii -f s + m|) ceasing, there is a sens- 
ible hiss between the glides which end the first syllable 
and those wlii<‘h begin the second, and the syllabh^ (livides 
during that hiss. If w^o wished to jiroduce the efiect of 
doubling, we must break ihe hiss into tw'o either by a 
silence or a dimiimtioii of force, as (in/sseiit). The same 
remarks liold for sonants, buzzes, and fia[»s, wliere \ve have 
a sensible voieti soumi during which the syllable divides. 
Syllables may even divide, during a vowel, as Frencli ptrgntf 
fagntre, vaillant (pa!e\, falaAs, vataA), where the syllable 
divides during (i), wliieh may even be lengthened to show 
the two sylla])lc.s ; but, if the syllables have to })e sung to 
notes with a jsiuse between tlujin, we must floiible the (!), 
thus (pa! !eA, fai fa\s), as cither (j>ai ca, fal aAs) or (pa ieA, 
fa bus) wouhl be unintelligible. The sensation of sei)arato 
syllables is always easy. It i.s the essentjc of vei’sificatic»ri, 
the oldest form of literature. 

14. Accent - (Icnerully several syllables 

form a single word, and in many languages — by no means 
all languages — one syllable in a word is rendered conspic.u- 
ous. Several ])laijs have been adopted for tJiis purpose. 
(1) Quantitj^or length of syllables, which si*ems to be all 
tlmt is known to modern Indians, Arai>s, and Persians, 
(l!) Heightened or lowered or descending gliding pitch (con- 
2)or(amenfn) of one syllable, which wore the acute, grave, 
and cirenmflexed syllables of Sanskrit, Latiti, and (Ireek, 
the position of these syllables in a word there depending 
partly on the quantity of the syllables and partly on sense; 
this ]nteh difierence remains in a more complicated fonn 
in Norwegian and Swedish. (3) Greater force gi^en to one 
syllabh: ; this is the English, (Jerman, and Italian “streas,” 
an<l from the end of the 3d century a.b., when the feeling 


for quantity faded, was used instead of high pitch in Latin 
and Greek. The modem Italian and m^ern Greek as a 
general rule preserve the memory of the syllable which 
had the high pitch by giving it greater force, with but 
few exceptions, as Italian cade*re ri'dere, to fall, to laugh. 
(4) By a peculiar pronunciation, as the “catch ”of the Danes. 
In French none of these methods seem to be consciously 
adopted. Some declare that the last syllable (not counting 
mute e) always has the stress, others that it never has the 
stress ; others, again, consider the stress to be intentionally 
even, and wdicn altered to depend mainly on grammatical 
construction, while there is certainly a raised pitch, fre- 
quently towards the close of a phrase or sentence, but 
sometimes on a penultimate syllable. Turks and Japanese 
have also even stress. All these modes of rendering a 
syllable consj)icuous are apt to be called “ac(H;nt,” the 
Latin translation of the song added to the word, 

which properly applied to class (2) only. Where pitch 
accent }>rG vailed there may have been also stress, but that 
stress was j>robably as little subject to strict rule as altera- 
tion of pitch is in English speech, where it undoubtedly 
exists, without properly aflecting signification. Hence wo 
may say roughly that in Latin and Greek pitch w^as fixed 
and stress free, bnt in English and German stress is fixed 
and pitch free. 

What accent is to a w'ord, emphasis is to a sentence. 
But tliere is this difference. Acetmt alw^ays falls on a fixed 
syllabic of a word. Emphasis varies with the word to be 
made consjiicuous. Em]>hasis docs not consist merely in 
making the stressed syllable of a word louder. It depends 
upon a number of most subtle varieti(‘s of (pialities of tone, 
length, and pitch of utterance, - in sliort, of those trichs and 
wiles of sj>eeeh w^hich form the stock-in-trade of actru’s 
and orators. I'he same words will mean totally different 
things according to the place and nature of the emphasis 
used. Different nations emphasize differently. To an 
Englishman Frencli enqhasis is apt to seem jlaccd on 
the wrong word. 

15. Jnioiiaiion . — Although musical accent docs not exist 
in English, almost every county has its peculiar sing-song 
inode of utterance. Ami eve n among educated men the 
sing-song may fnsquently be heard in 2 )iiblic speaking, or in 
declaiming ]K)etry, or recitation, or reading aloud generally. 
For these things no invariable rule exists. But in England 
questions require the pitch of the voice to l»e raised, and 
affirmations to be loweri'd, towards tlie end of a clause. 
In Scotland the jiitcli is raised in both cases, so tlmt to 
an Englishman a Scotchman seems to be always asking 
questions. 

16. Analysis of Speech- Somuls, — W^liat is lieard are 
sentences consisting of various fixed sounds cemented by 
gliding sounds, which act one on the other, and thus 
become greatly modified. To construct an alphabet it is 
necessary from this mass to sojiarate the fixed ehunents 
and the changing glides, to crystallize tliem into symbols, 
and finally to make the value of tlmse symbols known to 
the reader. The last cannot be done satisfactorily cxcejit 
by vim voce instruction, but mucli can be acciunplished 
by a review of the relations of sounds, made dei>endent on 
the relations of the motions of the organs of speecli by 
which they arc ]n*odurcd. There is a preliminary difficulty 
in defining an element. Perhaps position, flatus, whisjier, 
and voice are the only ultimate elements. But it is usual 
to be very lax. Thus (p, t, k) have position only, (f, s, 
sh, kh) ]>osition and flatus, (i, a, u, w, z, zh, gh) iiosition 
and voice. The analysis is therefore only into “proximate” 
and not “ultimate” elements. Again, when a new mass 
of sound is presented to the ear, a long time jiasses before, 
the ear becomes sufficiently accustomed to the sound to 
distinguish the proximate elements and their combinations, 
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and therefore before the voice can imitate them at all 
satisfactorily. Hence the best phonetists differ. It may 
certainly be considered impossible from a knowledge of a 
few languages to construct an alphabet which will serve 
for all. Nevertheless a consideration of some partial 
schemes is of great value as a stepping-stone. We give 
Mr Melville HeU’s vowel system and Mr Henry Sweet's 
alteration of Mr M. Boll's consonant system, both sup- 
posed to be universal, but neitlier properly appreciating 
Asiatic, African, and American -Indian languages and 
habits of speech. After these follows a modification of a 
confessedly partial system by the present writer, applying 
chiefly to English, German, Italian, Spanish, and Fren<!h, 
with a few partly theoretical sounds, introduced to show 
connexions. In all these the sounds will bo expressed by 
palaeotype symbols without any explanation in the tables 
themselves, because that is furnished at better length than 
would there bo possible in tlie alphabetical list of art. 20. 

1 7 . Mr MdriUr Bril's ** FUiibJc. Sprrrk" Vowels,— These arc arranged 
priinanly according to the lieiglitof llie tongue, whic)i is supposed to 
ue divideil into “back ” and “front ” or central part, beyond which 
lies the “ point.” Tlic heiglits refer first to tlie “ back ” and lastly 
to the “fiont,” and between them lie the “mixed," for which both 
back anil Iroiit are more raised than tlie “front,” so that there is 
geinu'ally a hollow between them. Each set is then divided into 
“naiiow” and “wide,” the preeiso meaning of which, as stated in 
art. 4, is not settled. Finally come the “rounded” vowels, there 
being three degrees of rounding, — one for “high,” one for “mid,” 
and one for “low” tongue. For convenience here tlie back, the 
mixed, and the front are. formed into .separate groups, and all the 
vowel .signs are numbered, bein^ referred to in the folloising lists 
by V and llie number, thus V4 is (w), which in Mr bell’s iiomenela* 
lure would be called “ high-back wido-iouiid.” The letters ?i, “M?, 
nr, wr at the beads of columns mean “ narrow, wide, iiarrow round, 
wido-rournl." 


Mr, Mrh'illr lirlV.'t Visible B 2 >rei'h'* Vowel Table, 


Tfingne 

Height. 

Ton win 

bad 


1 

Mixed. 


1 Tongue Front. 


?/'. 

in 

U>f. 

1 a. 


nr. 

VO. 

n. 1 i/’ 

nr. 

ler. 

Higli 

1 (V 

2 V 

3n 

4 M 

jisv 

14 V 

1.*) XT 

lOi/h 

2.*! 1 1 2<} 1 

27 1 

2Sy 

Mi<l . 1 

a 

h a 

7 0 

S o 

il7a I 

IS ah 

10 oh 

20 oh| 

20 « 1 30 e 

31 9 

82 o* 

Ijow j 

VMr 10 tt 

111 a{ 

'•'“J 

121 oh| 

22 «u 1 

23 ahj 

21 0l.| 

33 E j 34 (e 

|3.')9h 

30ieh 


These positions being insuffioient, although suiijiosed to be pre- 
cisely known, may be “modified” by raising tlie tongue more (a^) 
or lowering it moie (aj), or bringing it neaier the teeth (,a) or nearer 
the throat (a,). And, even tins not sullicing, Mr Sweet has eoiitiived 
a nuinbei of new modiliei.s, ben* passed over. And w'ltli ail Ibis 
none of tlio .sounds can be produced purely tbrougb any j)o.silioii 
without an eflbrt of will de.peiident on a conception of the sound 
The cliarautonstic of the vowel notation contrived by Air lh*ll is 
that each sign shows at once ilie po.sition of the sound in the Table. 


18. Mr. Jfenry Sweet's Bound Notation Consonant Tabic. 


1 

1 

1 

1 

II. 

'longue 

back 

b. 

Tongue 

Fiont. 

r 

Tongm* 

FiJiiit. 

./ 

Point 

Tcctli 

f. 

Blade 

/ 

blade 

roiiit. 

Lips. 

h. 

Lip 

back. 

i 

Lip 

Teeth 



Voicelos.s ConsouantH 





1 Open • 

kh 

Jh 

r«h 

th 

s 

all 

pli 

wh 

f 

2. bividwl 

Ui 

Ijh 

1h 

.Ih 



I’hi 



3. Stint 

k 

ki 

t 

,t 



t> 



4. Nasal 

4h 1 

qj>» 

nil 

,iih 



mil 






Voiced Consouaiils 





.0 Oj)en j 

gh 1 

J 

r„ 

<Ih 

/ 

/h 

hh 

w 

V 

fi Divnlfd 1 

1 I 

ll 

1 

,1 



hhi 



7 Shut 1 


Kl 

d 

.d 



h 



8. Nasal ! 

'1 1 

<1J 

n 
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' These signs ivill bo leferred to as S8c, or Sweet, lino 8, col c, 
giving (ii). The eonsonants are modified in a similar mauiier to 
the vowels. Columns a, h, c imlicate straits or contacts lietweeii 


the palate and the p.ubs of the tongue named. Piy the “ Idade” is 
meant the part of the tongue between the “front” and the “point.” 
Mr Sweet’s substitutes for glotlids and ])liy.sems, and his and Mr 
bell’s notation of glides are omitted foi bievitv. Their notation 
througliout i.s entirely ditrerent from that liere used. 

19. A. J. Ellis’.s partial schemes, inoditii'd fiom his Speech in Song. 


Vovd Trtquim 


1 > ! 

2i 

3 e 

! 4 e 


fi :e 

7 ah 

\ 


16 y 

17 9 

! 18 OB 

10 V j 

20 » 

21 H 

-8 22 a 

15 u 1 

Uu 

13 0 

1 12 0 

11 D 

10 a 

9 a 

/ 


The meaning of this arrangement is that, if wo pronounce the 
vowels in the order of the nuinber.s, they will form a sufficiently 
unbroken senes of qualities of tone, or, if each line bo so pronounced 
Jeadiim to 8 = 22 a, tluee series of the same kind are produced, and 
also that the speaker feels that the vowels in the nmldle line lie 
“between” the vowels in the hr.st and third hues between wliicli 
they^ arc written. These intermediate I'liaracters refer only ti> 
finalities of tone and not to the vowel jiositioii.s, as they apparently 
did in the older “vowel triangles” fiom which the Ingram is 
adapted. The arrajigement of M r bell is cxcidlcnt for showing the 
relations of the positions, but give.s no more i lue to the relations of 
sound than the indispensable ratios 1 : ‘2, ‘2 : 3, 3 : 4, 4 : 5, 5 ; 6 give 
to the musical sensations of the intervals known as the octave, 
fifth, fourth, major third, and minor thud, lienee the suivjintage 
of this additional arrangement It will be rcfeired to as T (1, tliat 
is, trigram, vow^el 6, or (a*). 


Consonant Table. 





2 



1 *'■' 

« 

1 7 



iV~ 

11 

>‘•^1 

'i:il 


Con- 

! I. 

1 Tongue back 
and 

TonK^Pronl 

i 

IV 

Lips 

s 

4 






1 

1 




'' 



tacts or 

Strait s >- 

1 

a> . 


ji 


JS 

, __ g/ 

■j: 

ri 





u 

fot tiled 
hy ) 


.5 fi. 

C3 

Is 

a 

o 

a> 


i ,2 

t- 

O 


i;; 

c« 

V 

ts 

r3 



ii 




k 

”CU 

4 . pS 

ii fiS 

-f 

1 “^ 

CJ 

t 

A 

JS 

I? 

1 

u 

& 

« 


ORATi. 







i 








CoSlAtns. 







1 

t 



1 



i 

Mule 

K 

kw 

k 

K) 

k-i 

t.j 

't 

t 


p 

Pi 

P 

it 

1 Sonant . 

1 Stkaits. I 

<5 

gtw 

e 

KJ 


dj 

In 

d 

.d 


U 


h 


1 ireii. 



1 








! 



hi 

Fluted ! 


ki/*h kh 1 

kih 

jh 

»i 

sh 

sh| 

H P 

thjh 

f 

ph 

wh 

IV 

Voiced 

giah gh r„ ; 

tuli 

J 

/J 

zh K. 

/l'.l 

zy 

dh, dll 

1 V 

hh 

w 


llajis. 1 
Cential. 






1 1 

1 ' ' 

1 







V 

Flated . 


•kih rh 




' fih 'rh 




full 

VI 

\ oieed 


rw 

gih r 




K 

r 1 r 



K 

lull 


hitrrul. 

‘ 1 





1 







vn 

Flated 





1 


ih 

Ih ish 

4 h 





Vlli 

Voiced .. 






JL 

L 

1 U 

d 






NASAL. 

r~ 

1 













IX 

Flated 



qh 



1 


nil 

.uh 




lull 

X 

Vofceil 




•IJ 

qj 


'n 

n 



' 


1 "' 


Tins table will bo lelerred to as C iv 7, or eonsonant table, ( lass 
iv, column 7 = (/di). The glottids and physeins aie sulli<iently 
explained in art. 5, and are heie omitted. 

20. AlphaheMeal List and Explanation of theralacotyp* Symbols — 
Small letters, italics, small capitals, and the Joims ic.<»ulting I torn 
tinning them nui.st ho sought under the largf* capital of ilie same 
class, whcie the older of all the lettcis is sjteiified. Explanations 
are. greatly condensed and often eonliinal to letei cnees to the piceed- 
iiig articles and tablo.s, or to an examjile. I’lie notation foi ihller- 
cuee.s of length is explained in art. G. 

AW»rcvmlloi».s. j AUbu vuitimis 


All. 

Arabic. 

J-L. 

I’olish 

b. 

Melville bell. 

rii. 

I’oi tugue.si . 

C. 

A. .i. Ellis’s consonant 

S. 

Sweet ‘.s coTi.soiiaiits 


table (art. 19). 


(art IS). 

1)N 

Daiilsb. 

sv. 

Sanskiit 

E. 

A J. KIIls. 

SI* 

Spanisli. 

K. 

English. 

St 

Storm 

V. 

French. 

Sv. 

Sic vers 

«. 

(xci man. 

Sw 

Sweet 

IT 

Italian. 

SW'll. 

Swedish 

LLB. 

Prince Louis - Lueien 

r. 

A. J. Ellis's \owi! 


buiiapaite 


Iiigiam (uit 19,1 
lieir.s Visihio .specf ll 

LS. 

Lowland Seote.h. 

y 

Mfi. 

Alodein Cl reek. 


vowi Is ,ai (. 17). 

oce. 

occasionally. 




A. (a all a'i a'li aA a'y, a’, a a, u) 

(a) VG, TS = T *22, slioit n iimnn, long i- h/thei, ait. G 
(ah) V18, T7, oe.e e jk/ss, p^fth. 

(a'l) art. 7 i, un.'nialysefl diphthong, k ea^', r; </. 

(.I'u) ait 7 11, unanalysed diplitliong. i lie//, Kihan. 

(iiA) ait 11, y vc//t, a convmtion.il loiin. 

(a'y) art. 7 hi, unanalysed n lirnde, i/ft/m (a'/) 

(a*) or (a) with liigher tongue^ ii and i' shoit/r, iicaily (uh) 

\a) V 10, T 9. b. heals if in K f/ftlici, t/nns, /diii.*. ; I.. not 
Sw'. and E hen it in h/tlici, K. and LIJl. in i* dif/)>Ie, 
E in F pdte, j»/fs. 

(ah) V23. b. savs (a) with advanced tongue (,a), (\) on Iho 
road to (a). 

(a) V11,T10, short open in !•. fff4thority, long clo.sed K aul, 

almost peculiarly E. 

XXII. 


49 
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(«) V 2, T 19. hears it in R dungeon, motion, conseioMS, aban- ! 
(Ion, honour, bcllov^. £. hears it in these syllables and in 
E priren/al, capable, ca])acious, China, and o gabtf. Sw. 
and Sv. hear (o) in all these cases. 

M, (se, luh). 

(ае) V 34, 'J' G, E gnat, almost ])eculiarly e. 

(aeh) V 36. IJ. hears it as a Cockney substitute for om, ov’ in owt, 
wow, whicli K., a born Londoner, does not know. Sr. finds 
it to be “open ” a o, see (y). 

Ik (b bh brh, b^, bhj|, b). 

<b) S7(/, Oii 13, art 8 , k ftcc, cW. 

(bb) S 5 7, Civ 1‘2, o v), lips flat, not toimhing teeth, see (ph). 
(brh) C vi 1 .S, iis(‘d )>y Oerinans to .stop horses, a.s wo ! is in England, 

(bi) Cii 1*2, sonant of (pj), which see, theorelical. 

(liiii) S 6 ,7, sonant of (phj), which see, theoretical. 

(b) Cii 11, sonant of (r), which seii, theoretical. 

C. (d oh, o't, 9 <jh, f fh). 

(o) Y 12, Til, K knot, almost peciiliaily n, replaced on the 
Continent by (o, oli, oh), which see. 

(oh) V 24. Ik eallH it an advanced f.)), that is (^o), and hears it 
as regular short Irish-Englisli o, Cockney ask, American 
Chicago Sw. liears it in svvd sou. Sv. gives no example. 
K. docs not know it 

(o'i) art. 7 i, diphthong k fmJ, hy some taken as (aV). 

(<;) leverted (s), the under ])ait of tin* point of the tongue against 

the puintc. St.* hcai-s it in East Norwegian bor«e and 
al.so in swn. 

(^h) reverted (sh), ss* Ihe under part of the ]M)int of the 

tongue against the ]>alal»', hut low’er than for (5) and 
pointing luilher back, sec (rj). 

(с) bii/z ol («;), tbeorctical. 

((“li) revel tcsl (/li), bii/r of (rh), see (l)j). 

D. (d dj dll dj, /I, dli^, c/, i) Dj nil, ti bj). 

(d) S 7r, 0 11 8, E fhic, son.int of (1), wliicb see. 

(dj) art. 12, K^utA/iiig, consonantal dipbtbong =r. (djzbj), usually 

assumed as (dzh), and also a.s sn |y, for whicb si‘c (gj), 
and AK 0 which Lepsiua thinks was also once (gj). 

(dll) S5(/, Civ 10, K thaw, M« 5, AR buzz of (th), see (dh,). 

(d,i) ('ll G, llungniiau 71/01171/, ]M*arl, art. 12. 

( /l) S 7 d, C ii 9, V f/oux, tip of tongue against gums, used in some 
midland and northern E dialects before r, -rr. 

(dll,) Civ 10, se lid, lisped (z), retracted (db). 

(d) jja (daad), described by Le[Ksius as close emjdiatie (.,!*), 
8(‘c (.V, t, z) and especially (k). 

(l») Cii7, njvcrted or ccrebial 8N "y, (‘ominoii in south-west Eng- 
land, in connexion witli (n), wliich see, by some taken to 
be rctiactisl (d^\ paient of e (d). 

(I>J) a reverted coiisonantnl dijditbong — (n-l ^’b), beard in Wilt- 
.slmv (jiiuy) lidgc. 

(i>li) revcrttsl (db), niuli*i jiait ol point of tongue against teeth, 
tlu'nretical. 

(b) Iiisli (laelic daii, an oak, “ liroad ” post-aspi ruled sonant. 

The place ol tip of longue unimportant, but geneially 
taken as dental or interdental. Essential points, tongue 
lateially expanded and slack, back raised, leaving a hollow 
“liont.” followed by a slow vou’c glide, resembling a 
])iepondeiating K (sb) nii\(*d with (gb) This glide, oeeiir- 
ling between a sonant and a vowel, is closer at first than 
l(u an ordinary hu/z and tlieii more ojien Constantly used 
fur (db) by Irish sjieakeis ol K. [Lecky, MS. communi- 
( at ion.] 

(bj) Irisli Caelie rA^as, ]»alataUzed or slender (Ij) ; glide from it 

like ]>rcpondcraling (.1) mixed with (z). [Leeky, MS. 
cominunicntioii J 

E. (e e\, r, K, 0 oh, 9 eh, ?>., a, mo). 

(e) V 3(1, T 4, E iKt, si‘ medial hetw’een v and it close and 

open (r, e), often (k) in dialectal K. 15 bears it only long 
in K there. Sw. gives v p^re, whub E hears wdth (ee). 
Sv. gives K inrn, a manner, aAie, hn tivc. LLlk hears it 
alwn,>s and only in unaet'ented jt .syllahle.s. 

(ca) art. II, orinasal, F v/m, conveiilional symbol. 

(e) V 29, T 3, f d(*, o rhro. Ik says it i.s found in K always and 
only ill the vanish (ee’j), art. 6 , but K bears the vanish 
fioin received .sjioakeis only in the pau.se, otherwise he fre- 
(tuently hears {er) W’ithout vanish. Sw'., Sv , and St. do 
not admit (ce) in E w’ithout vanish. 

(k) V 33, T 5. 15. I’onsiclers it the regular E sound in nrt, see (c). 

E hear.s it long in o sprache, F b^te, it open e. Sw'. hoars 
it in K air, i.s men, r vi« (vka), Sv. also in dn lara. 

(») V 1 7, T 20. K. hears it in liis k nwt, which Ik w’rote (nat) from 


E.*8 dictation ; many think (m,o) arc used respectively in x 
accented and unaccented sj^dlables where E. hears (d, v), 
and he is very familiar wdth (a) in dialects. Sv. gives 
“stage a *’ gabe, I>N nonnal gave, swn goss^. 

(ah) V 21. Sw% gives k bird, w’hcre E hears (e). Ik lieani it only 
in Somerset sir and Cockney penny ; the whole effect of 
the first appears to E. due to Somerset (k), the second ho 
does not know. 

(a*) intermediate between (a) and (i), written ii in Mr Elworthy’s 
West-Somerset grammar, a very common and characteristic 
sound in the dialei^t, but difficult and strange beyond it. 

(9) V 31, T 17, F feu, pew. Ik bears it in F dH, bl2t and in LS. 

E. hoars it long in g holde. Sv. says the o sound is 
((«(«), not (m), see (y). 

(ah) V 35. B. hears it long in F pciir, o sehone, &c , short in K 
jeanc, o stocke. E. hears (aa) in sehone and (a*) in the rest. 
See Sv. in (y). 

(aj) intermediate between (a) and (w), a common west Somerset 
sound ; possibly Sv.’s “open G See under (y). 

(m) V .5, T 21. B. hears it in E done, yoang, ?zp, tt/JO]jence, where 
it sounds dialectal to E., who hears (a), w'hich sec. 

(a'o) art. 7 ix, acute inclioaiit diplitliong. 


V- (f. j)- 

(0 S 1 ?, C iii 11, E/cel, low»er lip against upper teeth. 

(j) a turned f,a modifier, laxly used ; see mute and sonant (kj, gj), 
lateral flap (Ij), nasals (nj, dj) and consonant diphthongs 
(tj dj, TJ Dj). 


0. (k gj gli gj gjb grh g>« giph, o «h). 

(g) S7 a, C ii 3, art. 8, E 7aiic, 077. 

(gl) S 7 5, C ii 5, SN sonant of (kj), which see, and also (dj). 

(gh) S 5 a, C iv 3, mid G ta7e, buzz of (kh), which see, and also 

(gjh, gadi). 

(gj) Cii 4, ir la g/tianda, sonant of (kj), whieh see, formerly 
eoinmon in E before (a, le), as 7/01 rd, 7arrison, now' generally 
preserved in 7irl, even in the vulgiir form (gjad). 

(gjh) C iv 4, mid a hiaga, buzz of (kjh), wdiich see, confused hy 
Cermans themselves with (j), palatalized (gh). 

(grh) C vi 3, All ^(gi’hdin), or (gh) with the uvula slightly trilled, 

frequent Dutch 7, mg 7 hidorc (a, o, u) in a mild form ; 
Lepaius takes the All sound fo he (oh), which see. 

(gio) art 12, (' ii 2, E 7Mano, sonant of (kw), w'hich see ; the ]>OBi- 
tions for (g) and (w) aie assumed at the same time. 

(giah) Civ 2, o aU7e, fu7(*, sonant id (kirli), which .sins ; labialized 
(^li) after (w). 

(g) C ii 1, sonant of (k), whieh see, theoretical. 

(oh) hu/z of (g), siic above under (grh) 


H. (h ‘h Ih, k, n, mil). 

(h) wdien no letter, and, at most, some sign precedes, used for 

the mianalysed physem, art. 5 ; af'tei a letter very laxly 
used as a modifuT of vowels (ah oh), and consonantal hisses 
or buzzes (th dh sh zh kh gh), &c. 

(‘h) simple flatus, the (h) omitted wlieii another letter precedes, 
as ill the recoil (hwp*) hap, art. 8. 

('ll) the (jrndest voice producihU;, oi)]»osed to (fli), the (h) omitted 
in the voiced lecoil (ded’) dead, art. 8, and in (’1, ’m, *11, ’r) 
syllabic. 

(Jh) sin.ick or click, art 2, (1), the (h) is omitti'd iiftei con.sonants 
showing the clicking parts, as (kJ, tjj, tjSt, ^t:t.'(+) guttural, 
)>al:ital, unilateral, dental, and reverted click, see tlic tuniod 
numerals (8 ^ 2 7»)» which arc u.sed for brevity. 

(Jk) art. 5, pliyscm (2), the AR ^(/laa), or “wheeze.” 

(il) art. 5, physeiii (1), the “jerk” or iiiiflated aspirate, used as 
post-aspiiate after Indian .soiianks, as sn H (hno) 

(Hill) jeiked flatus with gi’aduul glottid, art. f», jdiysem (1), the 
usual aspirate ot Scotland and Ccrmaiiy, and the Indian 

post aspirate after mules, thus SN IE? ^ IRarc (kH|li, .tiiih, 
(puili), usually written hh, th,ph, but not to be confused 
with the ])alaeotype (kh, th, ph). 

L (i la iij, i /i, i). 

(i) V 25, T 1, short F ftl (very different from E fill), long e feel, 
(ia) art. 7 iv, tyjiical initial w’eak (i) diphthong, often confused 

w'ith (ja). 

(iu) art. 7 vii, typical murmur dijihthong with following ])er- 
missive trill 

(0 V 26, T2, E knit, almost peculiarly e and Icelandic, hut 
often heard in Germany ; long e (ii) is often nqdaced by 
(li), especially before and after (r) and in .singing. 

(ii) art. 7 ix, typical ^ve inchoant diphthong. 

(i) V 27. B. hears it in g iiber, gltick ; Sw'. in f Itiiie, where B. 
liears (y) ; K inclines to (i) in o, but Sv. thinks differ- 
ently, see (y). 


’ Ktuflise/u l*hilolagvt . J. Die lebende Sprache, p. 4S^ 
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j j, »» uii;, I 

iiioditler, symbol of palatalization, art. 12, bat tbls simul- 
taneous palatal action is constantly confused with success- 
ive (j, !). 

■(’j) art. 7 viii, used to express the vanish of (cc, e) towards (p, 
ending in an approach to the consonant (j), thus (ee*j, e*j). 

(j) or (j) without a dot, niaiks a seini[Milatalization, the tongue 
being only approximated to the palatalizing ];)08ition, ob- 
served in several Uralic languages by LLB. 

(j) S r> 6, C iv 5, K yea. 

(jh) S 1 C iii 5, f. how, hue (jIuu), hiss of (j) very close to flated 

(“ii), art. 4. 

K. (k kj kh kj kjh krh kio k«;li, K Kh). 

(k) S 3 rt, C i 3, E cape, perfectly mute, art. 8. 

■(kj) S3ft, Gi.5, SN the ‘‘back” and “front” of the tongue 
brought closely into the (k) and (j) jwsitions, forming a 
complete stop ; the “point” may rest against the loner 
gums, and had bettor do so to avoid the Jump up to (<j) 
f/test, %vith which this mute is constantly confused ; but 

(tj) is more like ^ (kjHih) or post-uspiiated (kj), which 
suppliers the necessary hiss. 

(kh) S 1 a, C iii 3, <] dai7^, sr,;, sec (kjh kwOi). 

{kj) Ci 4, IT la c/iiave, palatalized (k), art. 12. In the 17th and 

18th centuries constantly used in k before (a, sc), it may 
be now constantly heard in London before ou in count, 
called (kjn'imt), or liner (kjeunt) for (ka'uiit). 

<kjh) C ill 4, u teicA, palatalized (kh), confused with (jh) by German 
theorists, but the back of the tongue is higher for (kjli). 
English people contuse it with concave (sb), which it ought 
never to approseli, though it comes near convex (slij). 
Either (kjh) or (kjh), the hiss of (kj), which ivas not dis- 
tinguished from (.ill), IV as the original sN now called 
(sh) and confused with iq, jiroperly (<jh), sec under C. 

(krh) 0v3, ak ^ a (kh) with the uvula slightly trilled, as in 

Dutch cA ; Lepsiiis considers both to be (kIi). 

>{kio) Ci2, art. 12, e ^i^een (k/tfiiii), not (kwiin). 

(kioli) C iii 2, LH r/u/f-at (k?Hiat), (j aur/t, hue//, art. 12 labialized (kh). 
<k) Ci 1, All J (Kaof), the tongue gieatly rctiacted and wedged 

against the uvula. Lepsins eonsiilers the piojier sound 
ot All to he (u), the sonant of (k). By Syiian Moham- 
medans and often by Egyptians the ^ is lost or rather 
hficoiJiefi lmmza(,), as (j.ia la) for (Kaa*hi) said. “Em- 
phatic” character attaches -Alt ^ ^ 

written (k krh grh / rf s z), which Lejisiiis takes to have 
the value.s (o Kli oh .,d\ .s*, .dh^) resiiectively ; thi.s 

“consists ill a moditication of the vowel hy narrowing [the 
jiassage helowj the soft palate”; these letters sue called 
“high” hythe Arabs because of this very high hack c»f 
the tongue, 'riic.y cull the cmjdnitic proiiuncial ion “ thick, 
rough, fatty.” in fact (aj Isicoiiics (//), (o) remains, (c, i) 
hecoriio (k, /j), (u) is scarcely changed. Euiopeaiis recog- 
nize tJie consonants mainly by this vow’el change, 

''kIi) hiss of (k), considered hy Lejisius to he the projjcr sound of 
what IS here written as (krh). 

L. (1 4 Ijh Ih Ij 18 18h, ’1, ,1 ;h, I Ih, L Lh, I Ij, I ih, ^i). 

(l) SGf, CJviiiS, art 10, E gii//, tip of the tongue fur behind 

the gums, replaced on the Continent hy (J). 

(4) SGb. Svv. .says “ (1) lormed in the place ol (j),” and hears 
it III IT (/h, sp //, 1*11 Ihf where LLik and E. hear (Ij). 

(Ijli) S 2&. n. says it is “a variety of defective 5,” theoretical. 
(Ill) S2c, G vii 8, Hated (1), not Welsh It. H. hears it licfore (t) 

in feZt, as (fKlht). K. hears no trace of it, any more than he 
heais (“e) in (wet). 

(Ij) G viii 6, art. 12 , it 7/1, sr If, 1*11 lh. LLB. and E. hear this a.s a 
palatalized £ (1), not Continental (,1), the palatalization 
having rctracteil the (J). 

(18) C vuiS, voiced form or Im/z of unilateral Welsh ll, see (18h). 
/l8h) GviiS, or more conveniently (llih), Welsh lUll; put tongue 
in position for (I), raise the left side to touch the |>alate, 
let flatus esea})© hy the right side. The tongue is then in 
the position assumed after making the unilateral click 
(tjs^:), SCO (:J:h) under II. This iinilaterality is insisted on 
by Saleshury,' and E. w'as thus taught in Whales. Sw.^ 
also insists on it. Some Welshmen do not. 

(’1) E litUc, syllabic (1), the voice of the lateral flap sufficing to 
form H syllable when final. 

(^1) S 6 C viii 9, F Zait, the tip of the tongue against the 
gums, as is usual out of England. 

4114 S 2d, C vii 9, flatted (,1), occ. F peupZe. 

3 Welsh rroniineiaium, 1550 

s “ Spoken Nortli Welsh," in Tra/u. J'AUol. 80 c., 1882-84, p. 418. 


J. (j 
C) “ 


(Z) S6a, PL guttural or “barred” I, that is, Z with a slanting 
Imo drawn through it. The back of tongue is raised as 
high as for (k) 8t,* finds e I alter a vowel in the same 

syllabic half guttural ; this is unknown to Knglishinen. 
(Zh) S2rt. B. calls it “ the lass of a water-fowl,” the hiss of (Z), 
theoretical. 

(l) G viii 7, levertod I, the iiiideri>art of the point of the tongue 
coming against the hard {lalate, used in conjunction with 

(k) ill south-west England, as woiZd (waiii)'L). Those 
who used retracted ( 1 ,) say (war/l/l^). 

(Lh) Gvii7, flated form of (l), theoretical. 

(1) Irish Gaelic “broad ” If, us in a?t (the / being written singly 
because of the follow ing t ; at the end of a woid it is al w.iys 
written II), tongue in the same position as for (ij), whicli 
see, but with the lateral emission ol the I class [Lccky, 
MS. communication.] 

(Ij) Irish Gaelic “ slender ” If, as in Irish Gaelic, ini// , this hears 
the same relation to (1) as (tj) does to (t), see (tj). [Le( ky, 
MS. eommiiiiication.] 

(l) turned 1, the gradual gloitid, art 5. 

(fb) an exaggerated form of the giadnal glottnl, ait 5, and see 
(11 ill) under II. 

('l) turned L, DN ret, glottal r. Donders says “sing a iKt^e as 
deeji as possible, and then tiy to sing a lower one, the 
voice will he rejilaced hy a jieciiliar crackling noise,” w Inch 
is (t) ; it IS the eomnion foim of i>y r. 

M. (m mb ^m, w). 

(m) S8<7 , Cx 13, art. 11, K ?7mm»nng. 

(mb) S4//, Cixl3, flated lorm of (m). B. hears it before imite.s 
in place ot (111), as ca/aj> (kicmh])); E. docs not, ait. 11. 
(’m) .syllahh* lyi, k (diasi/i (kiez in). 

(w) turned M, VI 12, K tiefective ?• in vev’V (vew/) Vf’iv', ililler- 
ing from (hih) by having tight and flat in place ol hmso 
and louml lij>s, with minute iiisteiul of eoiishlerahle t'Acur* 
sioris of the tlaj). 

N. (n 11 j iih nj, ^iih, 'n, N, n ivj). 

(n) S8r, (‘x8, e 7<o, tongue a.s for (I), montli open 01 clitsed 

indifterently, as the tongue is an ellcrlnal sto}*, ait 11. 
(nj) a nasalized (Ij), which those take to he it tja wlio assunic 
IT fjl to ho (Ij), see (iij, qj). 

(nil) iS4c, Cix8, flated (n), used in Ciimheiland for initial kn, 
in Arnow (nlioo). B. hcais it heloie mules, as iii he«t 
(hEiilit) ; E does not, see art 11 

(nj) nasalized (ilj), the tongue lies along the luilate in the same 
way as foi (<lj), hut the nasal mssages are now open. LLB. 
and E. hear it as p.tlatahzed E (n), md (,n}, ir on, sr w, 
ru nk, F (fit St."* takes the f sonml to he (qjj E 
has not detected (qj) in native K speakers, uftci long- 
continued cx])iess obscivation. 

(^n) S 8 fZ, (/X 9, F miin, tongue on gums. 

(\nh) S4<Z, Cix9, flated (411), theoretical. 

(’ll) syllabic (ri), k ojirit (oojt'ii). 

(n) C.\ 7, reverted ( 11 ), tongue as for ('i), sn TTf, south-W'est E m 

in connexion with ( 11 ), as (Iiukn) ran. 

(n) Irish Gaelic “ bioad ” vi/i, as in iliaat (the ?/ not doiilded 

because of following /), tongue a>5 for (t, li), wliidi see, 
hilt with nasal j)a.s.sages ojien. [Leeky, MS. commiiiiu*a- 
tioii.J 

(nj) this heai.s the same relation to (u) that (tj) dties to (ti, lush 

Gaelic “slender” iin, as 111 hi/i/t [Leeky, MS com- 
innnicalion.] 

O. (o oil OA 6y, 0 oh). 

(o) V 8, T12, short it oiicn 0, m), long in K me (00.1}, whudi is 

fast degrading in liondon to (aa'tj). 

(oh) V 20. Sw. and Sv. hear (oh) and neither (o) nor feh in f 
hornme, w'hicli K. hears as (om), vei y ditleieiit trom l ..>im) 
B. hears (oh) in colloquial eloquence, philosophy, opimoii, 
and Amciieaii whole, in all of wdneli K Jicais (-/) 

(oa) art. n, F vo'/it, a conventional iorm, not I** Mtii/iised 

with (aa). 

(oy) art. 7 id, theoretic form of g ck, see (a'y) 

(0) V 7, T 13. B. hears it shoit in f. goer, iiwin 1 , E 111 ])oetie, 
following B. liears it when long in e ahvavs .iml only 
with the vanisli (oo'w), art. fJ, ait 7 v in E ln'iiis (oo’/o) in 
the pause, but ollierw'i.se generally (00), and (don) is always 
crrom‘()us. 

(oh) V 19. B. says this is a nnxlnie of (</) with (i) or is (u) with 
advanced tongue, that (/») , he heais it in v homnie 
(ohm), where E heais (om), see (oh). 

Q^. (oB CCA (c'y, os (£Uy (K, aj m»). 

(«‘) V 32, T 18, F vrtif, o bock< . See Sv. under (v ). 

((«a) art. 11, orinasal F un, chacwyi, conventional symbol. 

(cB'y) art. 7 iii. 

S KroiliscJir PhiUilwjxc 1 Die IcIm iiUc SyratJtf, p. 74. 

« Ihoi., p. 47. 
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(a) AM. B. liears it in Scotch Gaelic laogh ; it may be produced 
])y saying (uu) and suddenly opening the mouth, see (cb'u). 
(O’ 'll) acute iuchoaiit diphthong, art 7 ix, or (lui), begun with the 
mouth open and without internal rounding, very common 
in south Lancashire and Cheshire. 

(o J V 9 B. makes it the “narrow " form of («), and the regular 
foini of i«s Mp, come ; S\v. occ. l.s form. 

(«j»; y 22. If. licnr-s it as the regular k sound of cr, ?r, yr. Sw. 

hears it in the first element of h«?o (Iko'w), whicli E. timls 
dialectal. 

{'Ail a dialectal soutli-west English sound of (m) through which a 
sound ot (a, o) seems to run, and usually a])}»reciatcd as 
the latter. 

1*. (i) ph prh, p„ pli,, p). 

(p) Cil3, JC 7 M*e/>ing, perfectly mute, ait. 8. 

(pli) S 1 r/, C ill J2, Huiigiinaii /, m« 0, an (f) s]»okcn by the lijis 
only w'ithoiit the teeth, mouth in position for blowing to 
cool, Hated form of (Idi), winch sec. 

(pih; C V 13, Hated form ol (brh), common with babies before they 
can speak. 

(iti) Ci 12, mute of (ph), the lips cIosjsI Hat to form a complete 
stoj», thooicticril 

(jdij S2f/, middle ol lips in contact, flatus expelled from each 
comer of the mouth, theoietKal. 

(r) Cl 11, mute of (f), lower lip forming a complete stop w'ith 
upper t<M*th, theoictical. 

0- ('1 '» 'iji» '|i' 

(«|/ S8<f, CxH, K sutyoi, fw/ger, (g) W'ith nasal pas.sage8 ojkjii. 

(ij), S8i/, Cx5, HN if, n.i.vil of tlic palatal sorie.s, see (kj gj). 

Ilopp coiisidei>, it to lie K //;», ami Sw. heats it in F anil 
IT f//i, SI* 17, I’ll ;///, Ml all ol winch LLB. and E. heai 
(njjoiily 

(<]|li) S4/>, Hated theoiet leal. 

(([h) CixH, Hated (q). B. hears it before mutes, as sink 

^s/<^hk) ; K. ilocs not, art 11. 

(«jj; Cx4, palatalized (q), diflcicnt fiom (nj). 

11. (r rh rsh, r, h, ^rh r rw, it it^, j). 

(r) Cvi8, K nng, tip of tongue tar behind gums, Hap weak in 

Eugluiid, strong ni Scotland and Italy. 

(rh) C V 8, Hated Ibnn of (r). 

(ish) VL [if-ZQ/, tongue in jtOKiiion foi (sh) with point Happed. 

(r^) S r> <*, C II 8, iinjicrfect (d), the tongue not t|mtc in eontaet, 
almost (/hj) ; iin])erle« t (i), the Ha]) being omitted, coii- 
sideioil by B. and Sw. as normal (i), a .sign lor Happing 
being adilod wlieic a trill is used. Sv. makes K r betuie 
a vowel regulai ly (,r,). I’o K , a bom Londonei, (r^) buluic 
a vowel Is vciy dilhenlt to nttei 
(r,h) Sic, Hated (i^), theoietieal. 

(^i) (Ud9, sc rey, ii Inlly tiilled r with the point of the 

tongue advanced to the gums 
(,ili) Cv9, Hated (,i), occ. p not/v 

alveolar iiiiHappcd (,i ), see (r,J, possibly the “soft” si» r in 
amar, arado, breve. 

(/ ’i C VI 3, Bai isiaii Bans, in ular r, ait 10 (3), resembling (gi h). 

(; li) C V 3, Hated (r), common as a n linal ? m tin* pause, and then 

gicaily resembling a faint (kill). 

{ru ) C vi2, labialimi uvular (r), icgulai in Nortliuinbeiland. 

{j\) untidled uvular (/ j, lieaid faintly between vow'els in North- 
umberland, 111 ve; y, inerr) (>ab'„/, mab'^i), almost (v’ai, 
in’a/), like i r v</i, in/n. 

(u) Cvi7, revelled or ci*)el>ral r, the uiiderpart of the ])oint of 
the longue bioiight near the palate, ami, uceording to E/.s 
obseivatioiis, allowed to Hap, but constantly u.sserted to 
be unHapped, sec {i;„). Common in inodern Indian, not 
in SN, and found in Noiivay and Sweden ^ The cliaiai*- 
terislic of south of England dialectal sjicech, and jiarent 
ol received K r and tlie vocal degeiieiatioii of r, art. 7 
vii By some i onsidercd as gieatlv rctiacteil (i,) 

(n^) Civ 7, unflajiped vaiiely of (u), supposed to prevail for (ji), 
winch see. 

(i) art. 7 vii, fully degenerated v'oeal (u), wliicli may be followed 
I»ernns8ivc]y by a trilled or Happed (i), forining the mur- 
niur di]>h thongs. 

S. (s sb slij sj, ^sli, s, 0j). 

(s) Sir, C in 9, K .veal, In'.tvmg, with a convev tongue fonning 

a ccntial stiait, fbe sides being held firmlv b\ the palate 
ami teeth, inniit tense and uiiiutficd, with many uncoii- 
scious vaiictich. 

(sh) S 1/, C lii 7, F luv//, tongue retracted in respect to (s), upper 
HUilace ratliei hollowed than coiive.K, see (^h, shj) and occ. 
lips proiected, as K lni.s7i (Imsh®). 

(sill) Ciii8, {'Ai) willi convex tongue, tip somewhat depressed, 


second element in (ti^^tjshj). High o 8 initial before jp, t, 
as spieleii, 8teheii, where (sh) is not admissible. 

(sj) Ciiifi, rii k(M', palatalized (s), art. 12. 

(^s) C in 9, i)oiut of tongue advanced nearly to teeth. LLB. hears 
it in Tuscan sharp IT lo zio, usually taken as (^t,sio). 

(^sh) advanced (shj), tongue convex and nearer the palate. LLB. 

hears it iu Tuscan pece (p(;\8he), and considers it the only 
proi>er sound of rr c befoi*o e and i, which is usually absumed 
to be (d'vsh) or (^tj) ; but an Englishman's (tj) is quite iu- 
tclligible. 

(s) Alt. ^ (sazid), according to Lepsius a close empbatic s or (.s’), 

ROC* (k) and (d, /, z). 

(jSj) Irisli Gaelic ciste (,kj/j5jtjeJ treasure, s of the same series as 
(tj), winch sec. [Lecky, MS. comiuuuieatioii.] 

T. (t tj th tj, ,t, th„ t, T TJ, t Ij). 

(t) S 3 c, C i 8, li too, tip of the tongue far behind the gums, 

generated by reverted (r), with which it is confused by 

Indians, who u.su their cerebral Z TS h>i‘ E (t, d). 

(tj) K c/M*st = (tjshj), art. 1 2, nut to be t onfounded w ilh (kj), which 

sec. 

(th) Sli^, CiiilO, E ^/dn, Icelandic ]>, mg d, ah Cj, point of 
tongue against back of fiont teeth, hi.ss produced liy flatus 
escaping hetweeii longue and teeth, imt necessarily be- 
tween the interstici's of tlie teeth, as Sw. says. 

(tj) Cl 6, Ifunganau ty, palatalized (t), ait. 12, sec (dj). 

(^t) S3//, Ci9, K ^as, usual Coiitiiieiilal alveolar <, with the 

longue against gums, sN “Jf, ibinid in some midland and 
northein v. dialects befoie r or -er, see (^d). 

(thj Cm 10, SI* z every w'heiv, and c before r, i, voz 20 j»o, ccceo 
ciiito, lis]>ed (s), tongue against gums, ami henee a ictracted 
(th), see (dll,). LLB. hears it in i r vizio, wheie it is gener- 
ally assumed to be. (,t^s). 

(/) All L (/and), width J.cpsius dcsciibcs as a close eni])hatie 
(.jB), see (K) 

(t) Ci7, revelled or cerebral sn wulh umlerjHirt of the point 

of the tongue against tlie palate, eoinmoii in south-west E 
ill connexion with (ii), paicnl of leceived K (t). 

(Tj) consonantal di})hthong = ( jyli), hciud in Wiltshire in con- 
ne.xion witli (u), as (MJMj) iich. 

(1) Irisli Gaelic “ broad ” post-aspnated mute, as in Irish Gaelic 
ah, td, id. The place of the tij> of the tongue is a]>parcntly 
unimportant, but it is g<*neially as'sumcd lo be dental or 
iiitcidental. The essential noints are that the tongue U 
laterally cxpandeil and slack, while the hack is laisetl, 
leaving a hollow in the “ liuiit.’* It is tollovved by a alow 
Hated glide, w hile the nosit ion changes to that of fho 
vowel, resembling a greatly predominating (th) mixed with 
(kh). 'rile, voieu is not put on till the vowel po.silion is 
leached. This is I’onstantly used for (th) by Irish spcakeia 
of English [Lecky, MS. eommunicatiem J 
(tj) Irish Gaelic* “slc'iidei ” lorin of post-aspirated mute, as iu 
aib, of a kinickh* ; tlie tongue is spieuiliiig and slack ; the 
part nearest to the palate is about an inch on the inner 
side of the tip, being inoie towards the hack than in tin* 
])osition lor (s), the “front” being also rai.sed ; the tip is^ 
not turned up and its position is iinimjantant The glide 
of tin* post-aspiiulion sounds like a i)redominatiiig (jh) 
ndxod with (.s), being tiglitci at first and loos<*i afterwards 
than the k (jIi). [Lecky, MS. communication ] 

U. (u iia, ?4 ?/.h ?7u, Wj, u). 

(u) V 3, TIT), sliort Ji to iinenijdiatic, F powle, replaced by (n) 

ill t ; long ifi too. Some phonctists make the K long (uu) 
to bi* always (liii) or (n.w). 

(iia) art. 7 vi, where, (fi) i eplaces (w), f oic (ua), o//i (id), in soi, do/gt, 
tke. LLB. eonsidei s that (.s, ^d), &c., are labialized, art. 12. 
(w) V 4, TH, K fi/11, vvootl, woman, cowld, “wide” jorm of (u). 
(wh) \ If). B. hears it in the “colloquial” use of Ji awdVl, iisswrc, 
nati/re, lortimc (w'liich E. does not iiiulerstaiid), but says 
also that it is (w) with a ransed tongue, and hence = (wl). 
Sw. hears it in swDt/pp, Sv. and St. in Norwegian hnska. 
(?*u) art. 7 ix, grave inchoant iliphthong, po.ssibly Sw.'s (ztw), com- 
mon dialectally in (himberlaiid and Westmorland. 

(Mj) midland n vowe.l loplacing (o, si). E. feels it to be near (c/^), 
or to be a “thickened” (?<) ; Mr IJallam, to W'hom it is 
native, considers it to liavc the tongue intermediate to its 
jiositiou tor (o, ii), and the closure of the li}»s equal to that 
for (o), but made with flattened lip.s. In A'oikshiie, 
Cumberland, and Westmorland it is replaced by (a), with 
which most leceived sp(*aker.s confound it. 

(u) V 15. Sw'. heaiH it long in Norwegian and swi) hws, wt, and 
says it is not far from F Iwiie, but .see (y). St* considers 
it inti'i mediate between (u, y). 


1 Li^isch* Vhilologw : 1. Dif Ubendt Symchc, p. 4. 


• Ibid., p. 828. 



SPEECH 

V. (v, a). 1 

(v) S 6 1 , C iv 1 1, E ucal, voiced (f), easy for k, f, it, hopeless to «, 

sp, All, M(}, and Hungarian. Indians use (v) with lower 
lip against upper teeth, but the dcntality is not prominent ; 

they read kn in this fashion when not following a con- 
sonant; when it docs, it revorta to (u) rather than to (w), 
ns (anusiiaara), not (anuswaara). In Hengali both ^ ^ 
are cjalled (b), which may be compared with sp (bli) for (b, v). 
(a) a turned % regarded as an imperfect N, without the last 
u})8troko, N, after a vowel r<;presenta r nasality, art. 11, 
and used also for that of pr and modern Indian, in which 
the nasality seems much harsher, written like Greek rj. 

W. (w wh, w 1/^3, ^w), 

(w) S 5/(t, C iv 13, K ire (wii), with which compare F via (vii), oid 

(ui) and (} w;ie (lihii) ; possibly Alt j 
(wh) SI /t, Ciii 13, E w;Aey, i4?/dch, i/;Aeel, f/;7uile, as distinct from 
1 /my, wntch, toeal, imil ; the distinction, liowever, is nearly 
obliterated by received speakers, who use (w) for both (w, 
wh), which is like saying veal, rale, rile for /eel, /ail, /ile , 
yet they laugh at the Somersetshire peasant for using 
initial (v) for (f). Some consider (wh) to be (hw), meaning 
(whw), and others to be (hu). 

{tv) a modifier to show labialization, art. 12, see (k/r). 

(?rj) art. 12, symbol of LLB.’s presumed palato-labialiyation, by 
attempting to pionounce (y) at llie same time as a jueceding 
eoiisonant, as F /«i, lunt, \\lneli on this hyi)otlicsis arc 
(,lM-ji, ,n?r]i), and not {.lyi, ,iiyi). 

(’w) an indefinite vowel sound approaeliiiig to (ii), towaidswhieb 
K (oo) vanishes, art. 0. 

Y. (y yi, y y). 

(y) V 28, T IG. B and E hear this in v wnc. S\v. thinks the f 

sound to be (i). Sv., speaking of the tuo senes of vowels 
(i a yh) and {y m leh), say.s what is eciuivaleiH to tlose a u 
in //her = (.?), the lips being often ])iessed against the teeth ; 
open n u in h?itte = (*/|), somewhat inoie open than (j>) ; close 
(j 0 lu sehon = (m) ; opcu « u in bocke =r (a*h). Sv. also 
makes f u in l?/nc and dn y in l//s = (i) ; F fu in ]>/•// — 
(.•/) ; sw’l) o in tV/i (./h), which last he believes to he the 
vowel nasaliz<*d in ¥un, S\v also makes DN y in l^st = (y) 
and F eu in pe//plc = (m) 

(5n) ait. 7 v, f hw/le, see also («*j). 

(j’j) intermediate lad ween (v, »), ti’eqiient in west Some,r.set and 
Devon, where it replaces the leeeived long (uu) and the 
leeeivotl diphthong (hi). 

{y) V 1 1. B. considers that E (i, ?, /• c) when iinaeeciited tend to 
(//), as ill ivtiirn, lini/t, S/i/nt Paul’s, (•si])1///n, thrie is, and 
legiilaily unaceenfed llie, Sw. hear.« it as occ. E in pretty. 
K. has not observed this change. 

<y) V 13 B hears it long in American s/i. Sw.^ .say^s ‘Mhe only 
llus.siaii vowel whidi olleis any .special diflieiilty is the 
hi, first eorrci'tly identified by B, as (\).” Lepsius® de- 
.seiibcs it as having (u)-tongiie and (i)-lij)S, which would 
give (a*), and not (v). Sw •* also iileiitilie.s both Koith 
Welsh u and oee. v/, as in sz/t, ti/, w'llli (y), replaced by (/) 
in South Wales. The i*L and Bohemian // have the same 
sound. 

Z. (z zli zhj zj, ,z ,zli, z). 

(z) S 5 f, C IV 9, K ^-eal, lanr, not in sp or Imlian. 

(zli) ST)/, Civ 7, F. dnmon, F j. St * says the F and F sounds 

arc diffeient, the F being more dental. 

(zhj) C iv 8, voiced (shj), found in E (dj — iljzlij). 

(zj) CivG, PI. lec', voiced (sj), palatalized (z), ait 12. 

(^z) V IV 9, IT lo ::elo, according to LLB. IJsually conceived as 
(^d^z), voiced (^s), which see. 

(^zh) voiced ( sh), which .see, heard by LLB. in ir re///o, usiiallv 
accepted as (^d/h), for which the Englishiiiaii’s (dj) is 
sutlieiciitly intelligible 

(z) All lo {zaa) Lepsius eomsideis this to be a close and emphatic 
(dll) that is, (.did), see (k) — but that in some places it is 
iiieonectly pronounced as an cmidiatie (.z) aiui in others 
as an emjdiatic (./I). 

Ndmehaia {; fill e i 8, ' 1 * 

(g) Kaffre reverteii click = (tJ), see (|i») under H, Applcyard’s q. 
(C) All ^ (k*ain)j see art. 5 (1). 

(gh) “trilled whec/e,’* ditrering from (7/) solely by a rattle of 
mucus 

if) Hottentot bilateral palatal click, Boyce’s qc = (tj+), see (Jb). 

(S) Kaffre dental click, Appleyard’.s c = (^tj), see (DO. 


^ “Russian Pronniieiation,*’ in Trains Vhdul Stu' , 1S77.79, p. .^44. 

* “Die Arahisehen Hpi-aelilanto und bclavischcs y" in Tranjs. Jierhn Aaul 
fici., 18i)l, p. 

* “Spoken North Welsh," in Trans Philol. Soc., 1882-81. 4 Jljul., p. 43. 
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(1) Kaffre unilateral palatal click, Apjdeyard’s x = (tj^J), E click 
to start a horse, sei* (Jh) and (l8h). 

(g) Waco (North -Amen can Indian) guttural click — (Kj),see(D0« 

C) modifier, mcamng propeily “with rai-sed tongue,” used laxly, 
see (k). 

(i) modifier, meaning jiropcrly “with lowered longue,” used 
very la.xly, ns iii {j,, y^, p„ 1,^, ph^, which .see. 

{*) modifier, meaning “iiilcinally lounded” by coinjiressing 
arches of ])alatc, art. 4, as m a ^Minot’s puna (p-*i/S) 

(‘‘) modifier, meaning “with ]»io)ecting lips,” eompaic ^n/s, 
p®«®s, p*w*.s), and Devon («o'y/'), ai t. 7 in. 

Points. (, ; f : . * * ‘ 

(,) clear glottid, art. (1). 

(;) cheek glottid, Aii haniza, art. r. (3). 

(f ) suddenly stop, orahsenee of leeoil in the pau.se, as( :sn au’wakf ), 

not (:sBrna*W'ak‘). 

(:) (1) after a vowel show's th.it the syllable h.is a secondarv 

stress, as (n.Diiiiiicc'slmO iioiiiiiiatinn ; {‘i) Iwlon- a v\li(.lc 
w'onl indicates the secondary emphasis usually shown by 
a capital, as (j»aa 1, :pAAl) pall, l*aul. 

(.) before a letter .sb()W^s that it i.s e.speeially st rough* uttered, 
cnifdiasis on a single eleiinmt, as ( luvt, h jet, hie t) Aat, lu/l , 
ha7, as di.stmct fiom “at, hot, had,” see (k) 

(•) (1) after a vowel show's that t lie sylljilile coiitjiiiiiiig it h.is 

the princip.il .stre.ss , (2) prefixed to a woid show’s it lo 1 <• 
ernpliatic, a suhstitiife foi italics, as (‘wwl)/ k.iiii ^ \\d lin 
ktun'O vii/l he come ? will hr eome ^ ait. 14 
(’) (1 ) before (h), see (’h) under H, eiude voice; (2) befoie voiced 

letters, remleririg the voice .syllabicallv pioiuiiituit, su ,*1 
'ill ’ll), &c. ; (3) nioie laxly used in (’], ’w) for indcliinte 
vowels near (i, u), (l)aftei sonants, voiced recoil, asided’) 
/lead, art. 8. 

(*) (1 ) abbreviation for (‘li) flatus, W'bicli .see under II , (2) hefbic 

v/uced letters iiidieates wliispei, ait 4; (.3) aftoi mutc.s, 
Hated leeoil, as (det‘) debt, not w'litteii unle.ss it is iim c.s- 
saiy to eall attention to it 

(“) before X'Oieed lett»'is, leduces them lo fl.ited, ii.s (“li', .iit 4. 

(,) aftei a vowel or eoiisouaiit luisali/cd by pai tial ojn mug of 

nasal jias.sages, m Gaelic, .south n, oc(‘ Aineiicjiu 

Accents. 

(') (1) mark of dipiithoiigi/atioii, ])la( ed o\cr oi afli i stiessed 

eleiiieiil, art 7 , .iftiT (a) and not over it, as ti i\ dis- 
tnu't from (ai), iiunk of uiiaualvsed <hphthoiig, ait 7. 

(") ill place of (’), inaik of sliiiieil di]>ht hongs, aii 7 

(,) (1) after a lettei show’s letiaitioii, as (d^, dig), Ai , i2) (J 

more reliai tioii. 

(') (1) ovei or after a vowi*! denote.-, iiiedi.il length, often united 

w’lth diphthongal (’) loiniing a ciieinutlex, as (a/, ./'o , (2) 
after a eon.soiiant sliows that it is held, the position being 
maintained Ihionghont eieii when mute, asbUl'*'; used 
for the north of England ilefmite article (fniaii • tin* niaii, 
di.stiiietly dilferent fioin (tinan, temaii, Tdmaii' f ) ]>ie- 
tixe/l t/» a letter iiiean.s “with toiigiiu advanced towaid.s 
the teetli,” .see (j d n) ; f-'l, 4) more advanccti, a.s 

(t) tongue point .some w'm behind gums, ( I ) longue jioint 
on guin.s, (^^t) tongue ]»oint on teeth, (^^t) tongue ]»oint on 
upper lij). 

Signs. (| i ; + )) i ). 

(D ahridgineiit of fD0» 'vhu’h sis* nmicr 11 
0) mark of trill oi Hap, u.sed in Ir.nislilerating B. ainl Sw 
thins their equivalent of (r„, ) — (i) 

(i) aymhol of insjnnitioii, ait. 2 (2). 

( + ) symbol of glide oi sjieerh- sound with (h.iiiging ]*ositn.n, 
when .simjilo .iu\taj>osition is iii.snlln icnt ai K. 2, s 

(j) the second half of a paicnlln .sis ()) cut at flic In-iglit of .i 

noii-Jiseeiiding lett ci , symbol of “ hi cak,” show mg t Im I f hci n 
is no glide ])etw ecu the letters inxtajiosrd Tfiii^ (.s^ ii) 
Ls usually w'nttcn (sii-, Init ls,ii* .'iic flic two b iicisainf 
then soiimls (s,ii; without any glide, of gic.it u c jn tlico- 
relical di.scussions. 

0) the second liall of ii ]Kiiciithcsis ]»lai m1 ImIwccii twolcttcis 
shows tlnit, though tin \ belong to dillciciif wonK, they 
run on willi a glide as it tin \ bi longed to llic same woid, 
very' comenieiit in di.ilcit wilting, as fool' xl j'rmnn • old 
W’oman, usualh’ wntfcii o/c rhiHnmni bv tliahst wjiters; 
here (') .shows that (1; is luld, hut f ) maiks that it doc.s 
not run on lo the uD. which, liowcvcr, is shown bv ()) to 
belong to flic .sjiine woid willi G), liiil to inn on to ' i) in 
the next woid 

(l) L .at the Inight of a non-a.seemliiig Icttei and s1m)W.s 
that the lettei it ]ncccdes is .scarcely jiereqitibb ms])c<rh, 
as (.madlbripllb) Madnd 

There .are many more palaeotype letters .and .ngns, luie omitlei! 
for brevity, hut found neee.s.sarv foi ]»lioiieti<’al <lis» nssions, 

21. Viacticvl Alphulut'i. — The above alphabetical li.st conipii&e.s 
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243 symbols, made up of 192 elements, 14 vowel diphthongs, 4 
ruiisoiiant diphthongs, 19 modifiers, and 11 other signs. It has 
lK*en rc(Uu*c*d to the smallest possible number suitable for giving a 
notion of the kind of symbolization required for univcrsiu alpha- 
bets. 'file list lioiii wliich it was extracted contained double the 
nuniluT and vas .still incomplete, even so far as the writer’s in- 
vestigations lia<l extended. A universal alphabet would probably 
reqiuie a thousand cases to be provided for. It would be difficult 
for even the inventors to use such an alphabet, and alisurd to present 
it for practical use. Inventors have tli(?refore Innl recourse to rculiml 
signs synd)oli/nig wliat tlicy consider the pniicipal iclationsand 
motlilnis of these radicals. Some, ns Uruckc, Meikel, Jlcll, and 
S\N(‘et, U'.c entirely new characters, of which HcTl’s and Sweet's are 
intended }>v their sliajM) to recall the positions of tin* oigaiis of 
fijx*ech in utteiing tlie sounds represented. Ihit these writers are 
not agreed either as to the shape or value of the radicals tlnuiiselves. 
The inodiiieiH are very various, arnl when more than one modifier is 
ref|niied the elniraeters become too eonqdicated lor the eye and band 
to deal w ith tbeiii rapidly. Universal wi iting is still a philosoplier’s 
stone, tliough much has Im'pu learned in its pursuit. I’alttcotype i.s 
of eoursc n mere typograjdiieal makeshift. 

Fortunately willing long pre<*etled phonetic knowledge. The 
number ol distinct sounds in any one language seldom exceeds fiity, 
ami jtraetically fewer still .'iie needed, tor a native needs only a 
hroad bint of the sound to reproduce it The signs for Knglish in 
art. 1 are ratlicr supei abundant tbun deficient, and the small a<I- 
ditinns (jf loieign signs sulliee for Fiench, German, and Italian 
prat‘ticall\ , thougli veiy deii«*ient scientilieall}' In fact, the modes 
of eonibining sounds in those throe ]anguag(‘s and Knglish are so 
lifVeient that the alfihaliet lias to be diflerentlv eonceivisl for ea«*li. 
riiis IS the final bnaikilown of universal writing. An Knglish, 
(Jeniiaii, Fieneli, and Italian leader, each requiies au alphabet 
founded on his own linguistie liabits, and veiy insudieiently eoiii- 
prelieiids any oilier. iJul even a rough appieciation for Iinguisth* 
pin ['OSes is heltei than tin* tlioionglily false appreciations now 
eiineiit To obtain a .scientific foundation for «re( ting an alphabet 
of aiiv language winch shall have .scientific value, five stages aie 
needed .—(1) fhe iieifis t acquisition of a Herie.s of words containing 
cveiy sound n.scd , (li) variation of each w'ord by involving its 
fiouinls in dilfcrcnt coinlunations to apj»reciate tin* effects of gliding 
juxtajioMtion ; (3) the jierfecl acquisition of short sontenees of 
diifcieiit < h.iracteiH to undensUiiid the etfeets of eonstiiiction and 
rmolion ; (4) the study of uiiicstiained conversation between 
natives fioin tin* plionelic point of view ; (5) frequent writing fioni 
the dictation of natives ami teaching otlieis to read by the signs 
ailo])tcd aftci the fiist four stages arc [Kissed How far the eliaiac- 
t«is should indicate, the positions of the organs of spe<*(*h is another 
point, which need not tie considered atliisl, and ean only be ae- 
eomplishod with extienie loiighiiesH even at last. Thus Jkdl’s ea]»i- 
tally conceived and executed “vi.sible. sjieeeh ” leijiiires miieli ex- 
[duiiation to be intelligilde and after all tells hut littie. Any signs 
easy to wilt e and distinct to lead witliont wearying the eye will 
8uHic<>, pioMtled eaeli be turnislied wuth a full explanation (iiuieli 
longer and nioie explicit than the greatly condensed ex]ilatiations 
of ail ‘JOj iml only of its separate but its eoiiibiiied pow'cr, and 
the u<|msitc kiiowfedge foi furnishing these eannot be obtained 
without inucli and long-continueil labour. M r Sw'cet’s studies of 
Danisii, Suedisli, Kus.sian, Poituguese, and North Welsh jiromiiieia- 
tion are models in then way, espe<'ially the last, but suffer from 
extr<‘nie < onciseness. 

The use of .siudi [dioiietic studies is ])rinei pally nliilologieal, a 
liuieli sniallei amount of {ueci.sion sutlicing for all llie purjMisi’s of 
ordinal y life, - iimlerstanding s]»eeeli and speaking intelligibly, 
writing sjice»h fioni dielation and reading what is written. Ouv 
seieiitilic knowledge of sjn'ccli-soniids lias really oiilv just eoin- 
ineiiee<l, ami is llieicforc exticinely incomplete arnl confined to very 
few people, llut what has as yet lic<*ri learned is ol great piaetical 
value in the reduction of unwritten dialects and languages to wilt- 
ing, 111 exhibiting the actual speaking liabits of exi.stont xxTitten 
tongues, ill divining the intention of sy-stenis of writing emjdoyed 
in exlinet laiigiiage.s, and lienee in histoncally tracing tlie cogna- 
tion ami filiation of one language to anoUnT and tlic successive forms 
assumed in the gradual develo])iiipnt of a single form of speech. 
The.se gicat a[)[)lieations of the study of speech-sounds, as well as 
the practical introduction of .systems of sjudling easier to lead and 
write than tliiwe now found in most of Eiiioju- (iiiclndiiig European 
America’) and Asia, lie lieyond the seoj»e of tins aiticle, wdiifh only 
aims at show ingin extremely condensed terms the foundations of 
the tlieory of theii eombinatioiis and some of their most iin]»urtaiLt 
and best known fonn.s. 

lUbi lonui f>h\i - SiiImoiikvI m n list of the pilneipul works on fhe sulijeei Hinee 
1S44 iriehjsivi , in nlpliiihetie.'il onler of the waiters K Helinke, Mnhuvmm of 
the Jivman I our, ad ed., ISS2 , Uehnke and Brown, J’dio, Snmf, ami 
(see Brf»w n) ; A firnhani Hell, “ Vowel Theories,” in Amrr. Jour. nfOtoIoav, July 
lS7y, A MelMlle Hell, VisMc Spefth . Ilo, Id., Sovrtd'^ avd their Itelatwtn, 
An. 4t.», issi ; Pnnee L L. Honjip.nte, “Vowels and Cf in sonants,” iii Ellis’s 
Ear/i/ hmihoh J'Hinitnrwfion ; Td j'M'oitnRuese Simple 8ounda,” in Trans Philol 
Ihc., 1880-Kl; Id , ‘^Siniplo Sounds of all living Sclavonic Languagen^*' ibitU 
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Lennox Brown and Emil Bahnke, Voice, Song, and Speech, 188S (with j^ihoto- 
granhs of living vocal chorda) , Eniat ^licke, Qmndzuge der Phyewlogte und 
^stematik der Sjiracklante, 1st ed. 1866, 2<l ed. 1876; Id., Neue JifafAm/e (Ur 
jAonctuu'hen Transcription, 1803; Johann Csennak, “ Phyaiologiache Uuter- 
suchnngen init Garcia'a Kehlkopfspiegel," in Vienna Acad. Mc^.-Phys., vol. 
xxiic , 185S; Id., “Spiritus Aapcruiid Lenis, FHuterstitiime, Kohlkopllauto,” 
thul , vol. Jii., part v.; F. C. Bonders, J)e Physutlogie der bpraoikklanken, 1870 ; 
Alexander J £11 la, AlvIiaM of Nature, 1844-45; Id., Ksaentuds of Phonetiee, 
1848 (pnnted in phoiiolypy); Id , Teacher's Guide to the Heading Reform (intro- 
ducing “glides”), 186J ; Id., “ Palaeotype,” In Trans. Phtlol. Soc., 1867; I<i.,Earl}f 
Knglish Prmuneiaiion, }>art8 i. and if. 1869, part lii. 1871, ]iart iv. 1874 in 
progress , Id., “Accent and Empliasis,” in Trans. Phxlot. Soc., 1873 ; Id., Pronwi’ 
eiation Jhr Singers, 1877 ; Id., Speech in Song, 1877 ; W K. Evans, “Phonetic 
Outliiifs,” 111 Spelling Kxjieninenter, 1884, vol. li. ; Ewing (see JcnkiiiH 8. 
S Haldeman, Analytic Orthography, Treveljan prize essay, I860 ; U. Hale, 
“ Doubtful or Intermediate Articulations,” in Jour. Anthngiol. Inst., February 
1885; H. Helmholtz, Tonempfindungen, Isi od. 1802, 4th ed. 1877, 2d eel. 
of A. J. Ellis’s translation, “ vowel Theory,” 1885 ; Fleeming Jeiikin and J. A. 
Ewing, “ Hamonic Analysis of cei tain Vowel Sounds, ’’ in Trans. R. Soc. Edin., 
1879, vol. xxviii.; Ch. .Toiet, Ihi C dans Irs langues Romanes, 1874; J. P. N. 
Ijand, Ihtsjmiak en Spelling, 1870 ; It. 0. Latham, English Unigtiage, 4th ed. 
1856, vol li. part in., “Plionehis”; James Leek}, “Irish Gaelic Sounds,” m 
Proc. Philol. Soc, June 1884 and May 1885; K. Lepsms, “ Ghmesische und 
Tilietische Lautverhaltnissc,” m Tians. lierhn Arad. Sri., I860; Id., “Die 
Arabmcheti Spraehlauto tiiul Sclavisches y," ibid , 1861 ; Id , .Standard Alphabet, 
186.S; J. A Lunclell, “Bet Svenska Ijandsiudlsalfahet," 1879, iiart of Nyare 
Jitdrug till Kannednm om de SvenAa Lnndsmtllen, JS78, Stockholm ; C. L. 
Merkel, Anthrojmphonik, 1857 ; Id , Ininrtionen des menschlichen Sthluiul- und 
Kehl-K(wfes, 1882; Id., rhiisaJogie dei mtnsrhlwhrn Sprache {Ijedotik), 1866; G. 
Michaelis, S-Ijnute, 186.3 ; F. Max Miiller, languages of Scat of H‘ar in East, and 
Mxsswnarg AIphaM, 185.5 ; James A. TI. Munay, Dialect of Southern Counties of 
Si'Otland, 1H7H, H Nieol, “Biphtlinng aw,” in Trans. Philol. Soc., 1877-79; 
Id , “Old French Lahitil Vowels,” ibid., 1873-74; \V. H. Prceee and Augustus 
Stioh (studies on aeunsl.ies), “On the Synthetic Examination of Vow'cl 
Sounds,” in Pioe. It. Soi., 27th Ftdnuaiy 1879, xol xxvm.; II. B. Kumpelt, iHis 
naturluhe System der Sjrrachlante, 1869 ; Mudaine E. Seiler, Altes und Neues nher 
die Ambilduna des Cemngorganes, 1861, tianslaled in 1871 in America as The Voice 
in Singing ; Ifl.. The Voice in Sjieaking, translated liy ]>i W. H. Furness, 1876 ; 
Fid ward hieveis, (hundziige der Lautphysiolome, 1876; Id, Grnndsuge der 
Phonetik, as 2d ed. of pieeeding, ]ii>. xv. and 224, 3d ed. 1885 (in Ins biblio- 
graphy the author refers to 157 woiksof eighty-ciglit autlmrs) ; Jolianii St.orm, 
Knglisrhe Philologie. I. Die lebende Simtche ; Stroh (see Pi'cece) ; Gait J. 
Huiidevall, “Om Plionetika Bokstafver,” in Trans. Swedish Aead Sci., 1856, vol. 

I . Homy Sw«*et, “ Banish Prununemtion,” in Tians. Philol. .Soc , 1873-74 ; Id , 
“Ilistoiy of English Somids,” ilnd.i Id., IlandluMil of Phonetics, 1877; Id, 
“.Sounds and Fonns of Si»oken Swedish,” in Trans. Philol. Soe., 1877*79; Id , 
“Hussiau Pionunciatum,” ihul.. Id., “Sound Notation,” dmi, 1880-81 (with 
correct ions of the Ilandbool); Id , “Sjiokeii Portuguese,” ibid., 1882-84 ; Id , 
“.Sjioken North Welsh,” ibid . F. Teehiner, “ NaturwissenHohaflliche Analyse 
und .Synthese der horhaieii Spraehe,” in Intermit. Zeitseh. f ailg. Sfmichwisscu- 
srhaft, vol 1 , W. 1) Whitney, “On Lejmnis’s Staiidaid Alphabet,” in Jour. 
Am. Orient Soc., vol vni.; Id , “On Bell’s Visible .Speech," in Orient, and 
Liiigins Studies, 1876, Id , “How shall w^e KpeH’/” ibid , Id , “English Pro* 
imrieiation,” tW ; Id , “ Relation of Vowel and Consonant,’' i5i(/ ; Id., “Accent 
III Sansent,” ibid ; J. Wmteler, Die Keieiiser Mundait; O. Wolf, Sjrarhe und 
Oh I (A. J. B*.) 

SPEKE, John Manning (1827-lHC]), an eminent 
African cx]>lorer, who was the first European to cross 
rciitral Africa from north to south and to determine the 
exi.steiicc and position of the great water basin from which 
the Nile ])ro]ier i.ssues full formed. Ho w’as born on 4th 
May 1827 at Jordans near llchester, in Somersetshire. 
Entering the Indian army in 1844, he served in Sir Colin 
Campbeirs division in the Punjab campaigns, and gradu- 
ally acquired no small repute both as a military officer 
and as a sportsman and naturali.st. When on furlougli 
Cajitain S]»eke often advanced into unexplored portions 
of the Himalayas, and even crossed tlio frontier into Tibet; 
but Ills attention was at an early date turned to the great 
problems not of Asiatic but of African geograjihy, and in 
1851 he commenced his brief and brilliant African career 
by an expedition along wdth Captain Burton into Somali 
land, the incidents of which are narrated in What led to 
the Diacoveiy of the Howre of the A’///' (London, 1864). It 
was along with the .same exjilorer lliat the expedition of 
1857-59 was undertaken, in the course of which Cajitain 
Speke, leaving C^aptain Burton, unfortunately invalided, 
at Kaz6, struck northwards and reached the sliores of 
Lake Victoria Nyassa in Iho neighbourhood of a nullah, 
wliich he named Jordans after his birthplace. Convinced 
though he wtis that this lake belonged to the Nile system, 
he had no absolute proof to offer to the scepticism of his 
fellow’-traveller and many stay-at-home geograpliers, until 
in 1863 he returned from another expedition along with 
Captain James Augustus Grant, in which he struck the 
Nile at its exit from the lake, and proved its identity with 
the river of Egypt by following it most of the way down. 
(\aptain Speke w^as expected to liold a public discussion 
w’ith Cajitain Burton as to certain disputed points in the 
history of his discoveries at the British Association in 
Bath (1861) ; but on the very morning (15th Sejitember) 
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fixed for the toumameat he was killed by the accidental 
discharge of his own gun as he was crossing a fenco while 
out shooting. 

Soo Speke, Jaurml of the Discovery of the Source of the Nile, 2 vols., 
1863 ; J. A. Grant, A Walk across Africa, 1864. 

SILENCER, John Chakles Spencer, third Earl (1782- 
1845), better known by his courtesy title of Lord Althorp, 
had the good fortune to bo acquainted, through his father's 
official [)Osition in the ministries of Pitt and Grenville, 
with both Pitt and Fox, and to be the confidential ally, 
through his own sound judgment and political honesty, 
of the leaders of the Whig party immediately before and 
after the Reform Bill of 1832. His father, the second 
earl, was well versed in books. His mother, the eldest 
daughter of Lord Lucan, was conspicuous in London 
society for her gaiety and brightness. Their eldest son, 
John (Charles, was born at Spencer House, London, on 
30th May 1782, and sent to Harrow for his education 
when less than eight years old. At school he was chiefly 
remarkable for his love of sports and for a shyness which 
accompanied him throughout life, but fortunately did not 
prevent him whilst at Harrow from forming two or three 
acquaintances which juoved useful in jjarliamentary life. 
In January 1800 he took u]) his residence at Trinity 
College, (Cambridge, and for some time applied himself 
energetically to mathematical studies; but during the last 
year of his life at college he surrendered himself a captive 
to this })1oasures of liunting and racing. Almost immedi- 
ately after taking the degree of M.A., in Juno 1802, he 
set out on a Continental tour, which was cut short, after 
ho had passed some months in the cliief cities of Italy, by 
the renewal of war. Through the influence of Ifltt's 
Government ho was returned to parliament for the borough 
of Okehampton in Devonshire in April 1804, and, although 
he vacated his scat in February 180G to contest the uni- 
versity of Cambridge against Lord Henry Petty and Lord 
Palmerston (when he was hopelessly beaten), he was re- 
elected ill the same month for Okehampton, and rewarded 
with tlie emoluments of a lord of the treasury. At the 
general election in November 1806 the freeholders of 
Northamptonshire selected him as their rciiresentative, 
and he continued to sit for the county until he succeeded 
to the peerage. His tastes were tlien, as ever, for country 
life, but his indignation at tlie duke of York's conduct at 
the Horse Guards led him to move a resolution of the 
House of Commons in 1809 for the duke’s removal from 
his post. P\)r the next few years after this speech Lord 
Althorp occasionally s[>oke in debate and ah\ays on tlie 
side of Liberalism, but from 1813 to 1818 he rarely 
entered the doors of the House of Commons. His absence 
was partly due to a feeling that it was hopeless to struggle 
against the will of the Tory ministry, but more particu- 
larly to his marriage on 14th A])ril 1814 to Esther, only 
daughter of Richard Acklom of Wiseton Hall, Notting- 
hamshire. In 1819, on his return to political life after 
the death of liis wife, and for many years after that date, 
he pressed upon the attention of the House the necessity 
of establishing a more efficient bankruptcy court, and of 
expediting the recovery of small debts ; and, although his 
name is not associated with the attainment of either of 
these objects, he saw both accoraplislied before 1825. 
During the greater part of the reign of George IV. the 
Whigs lost their legitimate influence in the state from 
their want of cohesion, but this defect was soon remedied 
when Lord Altliorp was chosen their leader in the Lower 
House, and his capacity for the ])osition was jiroved by 
experience. When Lord Grey's administration was formed 
at the close of 1830 the chancellorship of the cxche(|uer 
combined with the leadership of the House of Commons 
was naturally entrusted to Lord Althorp, and to him more 
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than to any other man, with the exception of the prime 
minister and the lord chancellor, may be attributed the 
success of the Government measures. The budget, it is 
true, was a failure, but this misfortune was soon forgotten 
in the struggles over the Reform Bill. The consideration 
of the preliminaries of this measure was assigned to four 
ministers, two in the cabinet and two outside that body ; 
but their proposals wen*, after careful examination, ap- 
proved or rejected by Lord Grey and Lord Althorp before 
they were brought under the notice of the cabinet. When 
the Bill was ready for introduction to the House of 
Commons its principles were ex]K)unded by Lord John 
Russell; but from the commencement of tlie ])rotracted 
discussion over its details ho had the assistance of Lord 
Althorp, and after some w'eeks of incessant toil, whicli the 
jJiysique of Lord John Russell could not sustain any longer, 
the whole responsibility was cast on Lord Althorp. To 
combat the objections of three such pertinacious oppo- 
nents as Croker, Sugden, and Wetherell required both skill 
and courage, and in Lord Altliorp these qualities were 
found. He was constantly on his legs, and on one evening 
he made as many as twenty speeches. The Reform Bill 
was carried at last, and popular instinct was right in 
assigning to the leader of tlie House a credit only second 
to that earned by Lord John Russell. After the dissolution 
the Whigs returned to power witli augmented numbers ; 
but diflerences soon showed themselves among both leaders 
and followers, and their majority crumbled away. Their 
])osition was strengthened for a time by trium])hantly 
carrying a new poor law Bill ; and oven their keenest critics 
would now allow that, had the Whig projiositions on tithes 
and church-rates beim carried into effect, many years of 
passionate conlrovi‘rsy would have been spared. The 
ministry of Lord Grey was shattered to pieces by diffi- 
culties over an Irish coercion Bill, in whidi O'C'onnell 
thought that he had been unfairly treated. Although Lord 
Melliourne became premier (14th duly 1834), the fortunes 
of the ministry rested on Lord Althor[>’s jiresence in the 
House of Commons. The death of Lord Spencer on 10th 
November 1831 called his son to the U]»per House, and 
William IV. took advantage of this event to summon a 
Tory cabinet to his side. The new TauiI Spencer abandoneil 
the cares of ollice and returned to country life with un- 
alloyed delight. Often as he was urged by his j)oIiticaI 
friends to come to their assistance, he rarely ijuitted the 
peaceful pleasures 'which he loved. He died at Wiseton 
on 1st October 1845. The Whigs required, to cany the 
Reform Bill, a loader of unstained character, one to whom 
party spirit could not attach the susjiicion of gieed of office, 
and against Lord Althorp malevolencii was j)o\verless. No 
stronger jiroof of his jire-eminence could be, given than the 
oft-quoted saying of Jjord Hardinge that one of (Voker’s 
ablest speeches -was demolished by the simple statement of 
Lord Althorp that he had collected some figures which 
entirely refuted it, but had lost them. The tiiist which 
the House jmt in him then 'was never wanting. 

kSPENER, ViuiAPV Jakob (1635-1705), “the father of 
Pietism,” 'w^as born 13tli January 1635, at RapiioJts’W'ciler 
in Upper Alsace. He received lus earliest edui’ation from 
his subsequent brother iii-law, .ioachim Stoll, eha]»lain to 
the count of Rajqudtsteiii, wdiose w’lfe was Speiiers god- 
mother. After a brief stay in tlie grammar school of ( kdinar 
he entered the university of Strasburg in 1651 as a student 
of theology, - -living there wofli an uncle, and liolding quite 
aloof from the student-life of tlie ]>hico. He devoted liini- 
self to philology, liistory, and philosophy, and wi»n his 
degree of master (1653) by a dis]»utation against the ].hi- 
losophy of Hobbes. He then be<*aine jirivate tutor to the 
princes Christian and ( ^inrles of the I'alfitinatc, ami lectured 
in the university on philology and history. I rom 1659 to 
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1662 he visited the universities of Basel, Tiibingen, and 
Geneva, and commenced the study of heraldry, which he 
pursued throughout his life. In Geneva especially his 
religious views and tendencies were turned in the direction 
of his subsequent l^ietism. He returned to Strasburg in 
1663, wh(irc he was appointed preacher without pastoral 
duties, with the right of holding lectures in the university. 
Three years afterwards ho was invited to become the chief 
]>astor in the Lutheran church at Frankfort-on-the-Main. 
lie had previously married a lady of his mother’s choice, 
A\ho made him an excellent wife and bore him eleven 
children. Immediately after his removal to Frankfort he 
commenced that line of ])astoral work which issued in the 
movement called Firtism (y.c.). In 16K6 he accejitodthe 
invitation to the first court chaplaincy at Dresden. But the 
elector John (George HI., at whose p(Tsonal desire the jiost 
had been oUered to bim, was soon oflTended at the fearless 
conscientiousness with which his cha])lain sought to dis- 
<*liarge bis jiastoral duties ; and ihe oiijiosition of the Saxon 
university of ]iei]»sic to the Pietistie m(»vcmont and to 
Spener jiersonally stTved to render the clia])lain more de- 
cidedly a persona hup'ata to ihe elector. Spen(*r refused 
to resign his j)ost, and the Saxon Government hesitated 
to dismiss him. But in 1691 tlm Saxon re]>resentative at 
Beilin imlueed the court of Braiulenburg to offer him the 
rectorship of St TS’ieoIas in Berlin with the title of “ con- 
sis torialrath.” In Berlin Spener was held in high honour, 
though the tendencies of tlic couit and the Government 
officials wxTc rather rationalistic than pietistie. One of 
ihe most ini])<»rtant woiks of this ]»eriod of his life xvas the 
foundation of the university of Halle (1691), xvhich he 
directed, All his life long Sjiener had been exposed to 
the ince.ssant attacks and abuse of the orthodox Lutheran 
tlu’ologians, who generally charged liim with the errors in 
doctrine and extravagances in ])raciice of followers who 
liad borrowed from biin evc'rytliing rather tlian his wisdom 
and eantion. AVith his years his opponents mnltiplied, 
and th(* movement which he liad inaugurated jiresentcd 
increasingly matter lor hostile criticism. In 1695 tin*/ 
lhen]ogi(‘al faculty of AVitteiiberg formally laid to his chaige 
26 1 errors, and only liis death (r>th Fcliruary 1705) released 
him from these lierce conffiots. 

Though iSjK'iuT li.'is hcf ‘11 justly ealhsl the father of Pietism,*’ 
hanlly any of tin- <-n(U-s and none of the extra\ agaiujes ot the 
movement ean ]*e .'iseiihed to liim personally. So far vas he from 
shaiing tiiem tliat Kitselil niaintain.s (li. ]>. 103) that “he was him- 
self not a Pn'tist.,” as he did not a«lvi»eale llic <]ui<'ti.stic, legalistu’, 
and Bemi separatist juacturs of Pietism, tliongh they weie iiioie or 
less involveil in the ]iositions he assumed or the practices ^^hl(•ll ho 
eiicouiaged oi eonmvid at. The only two jioiiits on which ho 
dejKirted liom the oithod(»x Lutheran taitli of his day Awie the 
reipiiiement «'f n-geiieration astlie sine qua nnn of the true theo- 
logian, and the expectation ol (lie conversion (»f the Jews and the 
fall of Papacy as the prelude of the tiiuin])h of the cliuicli. lie 
<lid not, like the later Pietists, insist on the neeessil) ot a eonseious 
crisis of conversion, nor did he «neouiage a (oni]>iele hrcacli be- 
tween the (.‘hnstian ami the seeiilai lile 

S|)ener was a voluminous wiilei. The list of his juihlishod 
works eonijirises 7 vtds. tolio, (»:i quarto, 7 octavo, 46 diiodeeiiiio ; 
and in one year ho had answered 622 and had still to answer 300 
letteis. The most imporlant of his woiUs for their healing on his 
history aie T/iroIoqischr Ih’dndeu, in 4 parts, Halle, 1700-1702; 
Leizte tJu oUmiftche Jiffhnken, with a life of Spener hy Panstein, Halle, 
1711 ; Vourdm rt pubcia theolvgicti Latina (post Ininious), Friink- 
forl, 1700 

Sre Ilossliaeli, J*hihpp Jaloh Spener vnd seine Zed (nerlm. cil ISM, 

fld eil Issl). Tiiftliuls, III lleizoK-Plitt’s Ileal- h'ncykloitadie {‘‘M nl , vol. xiv ), 
Oass, rtoh’Htanfitdie TUujmtUik (Ileilin, 1857); Uitselil. Cesth det, Pietismus, ii 

L UT, si/, 1S84); and Saclissc, Ursprung vnil ireseii des J'letismua (Vi wh- 

leti, 18S4) 

SPICNNYMOOR, a market town of Durham, England, 
is situated on the Ferryhill and Bishop Auckland branch of 
the North-Eastern Railway, 31 miles north-w^est of Ferry- 
liill and 6 south of Durham by road. Within recent years 
it lia.s increased with great rapidity owing to the production 
of cool and iron, and in 1865 it was formed into a market 
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town under a local board of health. It possesses a town- 
hall, a mechanics’ institute and reading room, and two 
market halls. A school board was formed in 1875. The 
l>opulation of the urban saiiitaiy district (area 176 acres) 
in 1871 was 4627, and in 1881 it was 5917. 

SPENSER, Edmund (c. 1552-1599), Elizabetnan poet, 
was born in London about the year 1552. The received 
date of his birth rests on a passage in sonnet lx. of the 
Amoreiil. lie speaks there of having lived forty- one 
years; the Amoretti w*as jmblished in 1595, and described 
on the title-page as “ written not long since ” ; this would 
make the year of liis birth 1552 or 1553. We know from 
the Prolhalamion that London was his birthplace. This at 
least seems the most natural interpretation of the words — 

“ Meriy London, my most kindly nurso, 

Tliat to me gave this life’s iirst native source.’’ 

It would appear from a recent discovery by Mr 11. B. 
Knowles^ that the relationship of the j>oet to the noble 
family of iSpencor, if it existed at all — and official names 
such as Spenser (Dispenser) or Stewart (Steward) carry no 
jiroof of consanguinity — w'as remote, and that the jioet’s 
kinsmen iimst be sought among the humbler Spensers of 
north-east Lancashire. Robert Nowell, a London citizen, 
left a sum of money to be distributed in various charities, 
and in the account-books of his executors Mr Knowdes has 
discovered among the names of other beneficial ics “Edmund 
Spensore, scliolar of tbe Merchant I’aylor School, at his 
going to Pembmkc Hall in (\imbridge.” The date of this 
benefaction is 2Stb April 1569. As the poet is known to 
have been a sizar of Pembroke, the identification is beyond 
dis]ml c. Till this discovery it was not known where Spenser 
received bis school education. The speculations as to the 
jKK't’s parentage started by the Nowell MS. are naturally 
more uncertain. Mr Knovvhxs found three Spensers in tlie 
books of the Merchant Taylors, and concluded that the 
jMiorest of them, tlohn S]K‘nscr, a “free journeyman” in 
the “art or mastery of clolhmaking,” might lui\e been the 
]K>ct’s father, but lie afterwards abandoned this theory. 
Mr Grosart, however, adheres to it, and gives a confident 
solution of Mr Knowles’s difficulties. Notliing approaching 
certainty can be reached on the point, wdiich is not itself of 
much inqiorlaiice. The connexion of Sjienser with Lan- 
cashire is also supjiorted by tlic Nowell MS. Several 
Spensers of tliat county apjiear among the “j>oor kins- 
folk ” who profited by Nowell’s bounty. 

It is natural that a poet so steeped in jioetry as Spenser 
should show his faculty at a very early age ; and there is 
strong reason to believe that veises from his pen w^ere 
publi.shed just as he leit school at the age of sixteen or 
seventeen. Certain pieces, translations from Du Bcllay 
and Petrarch, afterwards included in a volume of })oems 
by S])en&er imblislied in 1591, are found in a miscellany, 
Theatre for Worldinep, issued by a Flemish Protestant 
refugee, John van dor Noodt, on the 25th of ^May 1569. 
The tianslations from Du Bellay a]»j»ear in blank verse in 
the miscellany, and are rbynied in sonnet form in tbe later 
publication, but the diction is substantially the same ; the 
translations from Petrarch are republished with slight 
variations. Poets were so cureless of their rights in those 
days and publishers took such liberties that we cannot 
draw for certain the conclusion that would be inevitable if 
the facts w’cre of more modern date ; but the probabilities 
are that these jiassages in Van der Noodt’s Theatre, although 
the editor makes no acknowledgment, W'ere contributed by 
the schoolboy Spenser. As the exercises of a sclioolboy 
WTiting before onr poetic diction w’as enriclied by the 
great Elizabethans, they are remarkable for a sustained 
command of expression which many schoolboys might ex- 

* See The Spending of the Money of Nowell, privately 

printeii, 1877 . 
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hibit hx tmnalation now, bat which was a rarer and more 
significant accomplishment when Surrey and Sackville were 
the highest modds in post-Chaucerian English. 

Little is known of Spenser’s Cambridge career, except 
that he was a sizar of Pembroke Hall, took his bachelor’s 
degree in 1572, his master’s in 1576, and left Cambridge 
without having obtained a fellowship. Mr Grosart’s 
inquiries have elicited the fact that his health was not 
good, — college allowances while he was in residence being 
often paid “Spenser SBgrotanti.” One of the fellows of 
Pembroke strongly influenced his destiny. This was 
Gabriel Harvey, a prominent figure in the university life 
of the time, an enthusiastic educationist, vigorous, versa* 
tile, not a little vain pf his own culture and literary powers, 
which had gained him a certain standing in London society. 
The revival and advancement of English literature was a 
passion of the time, and Harvey was fully possessed by it. 
His fancy for reforming English verse by discarding rhyme 
and substituting unrhymed classical metres, and the tone 
of his controversy with Thomas Nash, have caused him to 
be regarded as merely an obstreperous and pragmatic 
pedant; but it is clear that Spenser, who had sense 
enough not to be led astray by his eccentricities, received 
active and generous help from him and probably not a 
little literary stimulus. Harvey’s letters to Spenser ^ throw 
a very kindly light on his character. 

Three years after leaving Cambridge, in 1579, Spenser 
issued his first volume of poetry, the Calendar, 

Where and how he spent the interval have formed subjects 
for elaborate speculation. That most of it was spent in 
the study of his art we may take for granted. That he 
lived for a time in the “ north parts ” of England ; that 
there or elsewhere ho fell in love with a lady whom ho 
celebrates under the anagram of “Eosalind”; that his 
friend Harvey urged him to return south, and introduced 
him to Sir Philip Sidney ; that Sidney took to him, dis- 
cussed poetry with him, introduced him at court, put him 
in the way of preferment, — are ascertained facts in his 
personal history. Mr Grosart conjectures with consider- 
able plausibility that ho was in Ireland in 1577 in the 
service of Sir Jlenry Sidney, Philip’s father, and returned 
to England with that administrator in 1578. 

The iiit«*iT!st of llio ShephertTs Calemlar is inaiuly personal to 
Spoil scr. Its twelve j)ooiu8 coiitinuo to be read chiofly bocuusw 
they wore the fust piiblislie<l oasays of the author of the Faery 
Queeny the jioenis in whicli he tried and disciplined his powers. 
They mark no stage in the history of pastoral poetry. Spenser 
had too strong a genius not to make his own individuality felt in 
any form tliat he attempted, and his buoyant dexterity in handling 
various s(jheiiies of verse must always allbrd delight to the con- 
noisseur in such tilings. Put a reader not already interesled in 
Spenser, or not already familiar with the artificial eclogue, would 
find little to attract him in the Shepherd's Calendar, The poems 
need a sjiecial education ; given this, they are felt to be lull of 
charm and power, a fresh aud vivid spring to the splendid summer 
of the Faery Queen, The diction is a studiously aichaic artificial 
compound, j)artly Chaucerian, ]»artly North Anglian, jiartly facti- 
tious ; and the pastoral scenery is such as may be found in any 
country where there are sheep, hills, trees, shrubs, toadstools, and 
running streams. Tliat Spenser, having been in the north of 
England, should have iiitrodncetl licre and there a touch of north 
country colour is natural enough, hut it is not suHicient to give a 
character to the poems as ]>astoral poems. As such they follow 
continuously and do not violently break away from batin, Italian, 
aiul French predecessors, and Mr George Saintsbury is undoubtedly 
right ill indicating Murol as the most immediate model. At the 
same time one can (jiiit.e undc.rst^ind on liistorical grounds Avhy tlio 
Shepherd's Calendar was bailed with enthusiasm as the advent of 
a “new poet.” Not only was it a complete work in a fonn then 
new to English literature, but the execution showed the hnnd of a 
master. Tluire had been nothing so finished, so sustained, so 
mast/irful iu grasp, so biilliant in metre and phrase, since Chaucer. 
It was ftdt at once that the poet for whom the ago had been waiting 
had come. The little coterie of friends whose admiration the young 
poet had won in ]>rivate were evidently coneerne<l lest the wider 

^ Letter-Book of Gahrid Harvey^ Ooniden Society. 


public should be bewildered and repelled by the unfamiliar pastoral 
form and rustic diction. To put the liublic at the right point of 
view the poems were published with a commentary by “E. K.,”— 
supposed to be one Edwanl Kirke, who was an undergraduate with 
Spenser at Pembroke. This so-called “glosso” explained the 
archaic words, revealed the poet’s intentions, and boasted tliat, as 
in the case of Virgil, the pastoral poetry of the “new poet” was 
but “a proving of the wings for higher and wider flights.” The 
“new i»oet*8” name was withheld; and the identification of the 
various “ shepherds of Ciiddic and Roffy and Diggon Davie, 
and the beauteous golden-haired “ widow’s daughter of the glen 
was fortunately i-csorved to yield delight to the ingenious curiosity 
of a later age.’'' 

The Shepherd's Cale/ndar was i»ublishcd at Gabriel Harvey’s 
instance, and was dedicated to Sir Philip Sidney. It was one out 
of many poetical schemes on w-hieh the young poet was busy in the 
flush of conscious power and high hopes excited by the admiration 
of the literary authorities whose ni»nroval was then most to be 
coveted. His letters to Harvey and Harvey’s letters to him fur- 
nish hints for a very engaging fancy picture of Spenser at this 
stage of his life, — looking at the world througli rose-coloured 
spectacles, high in favour with Sidney and Leicester, dating his 
letters fiom Leicester House, gaily and energetically discushing the 
technicalities of his art, witli some provision from liis powciful 
friends — certain, but the form of it delightfully uncertain, — going 
to court in the train of Leicester, growing pointe«l heaixl and 
innstachios of fashionable shape, and frightening his evcr-vigilant 
friend and mentor Harvey by the light courtier-like tone of his 
rcfercucoB to women. The studious ])astoral poet from “noith 
parts ” had blossomed with surprising rapidity in the iniag(i of lIio 
gay fortune -seeking adventurers who crowded tlio court of the 
virgin queen in those stirring times. Some of the ])oeins whieli 
ho mentions to Harvey as then completed or ou the anvil — his 
LreamSy his JVi7ie Comedies^ his Lying FeUean, and his Stemmata 
Ihjulleianja (singing tlie praises of the noble family which was be- 
iriending him) — have not been preserved, at least in any form tliat 
can he certainly identified. He had sent Harvey a portion of the 
Faery Quc-en^ wliieli lie was eager to eontimie ; hut Harvey did not 
think much of it — a judgment for which Harvey is often ridiculed 
as a dull iiedaiit, as if wo km‘W for certain that what was submitted 
to him was identical witli what was published ton years later. 

Spenser wns appointed Bocrciary to the lord deputy of 
Ireland in 1 580, and was one of the band of adventurers 
who, with mixed motives of love of excitement, patriotism, 
piety, and hojies of forfeited estates, accompanied Ijord 
Arthur Grey of Wilton to Ireland to aid in the suppression 
of Desmond’s rebellion. Jlegret is sometimes expressed 
that the author of the Faery Queen^ who ought to have 
been dreamy, meditative, gentle, and refined, should have 
been found in such company, and sliould have taken jiart 
in the violent and bloody scenes of Ijorcl Grey’s two years’ 
attempt at “pacification.” But such things must be 
judged with reference to the circumstances and tlie spirit 
of the time, and it must be remembered tliat England 
was then engaged in a fierce struggle for existence against 
tlie Catholic powers of tlie Continent. Of Lord Grey’s 
character Ids secretary was an enthusiastic admirer, ex- 
hibiting liirn in the Faery Queen as Arthcgal, tlie jiorsoni- 
fication of justh’C ; and we know exactly what were his 
own views of Irish policy, and how strongly lie deplored 
tliat Lord Grey was not jicrinittcd to carry tlicin out. 
Spenser’s Y^e'w of the State of Ireland^ diawn u]) after 
fourteen years’ experience, is not the work of a gentle 
dreamer, but of an energetic and shrewd public ofiicial. 

The Fine is not a dascriplivt* uoik, fheoi ib jioHung in thn 
stylo to indicate that it was wnttc^ii l)y a pix t ; it is nn olahoiato 
state pai)er, the exposition in the loim of a <lialogin' of a Tuiniitely 
considered plan for the paciticatioii of Iiel.md, wiittcn out of zeal 
for the public serviet* for the of tlie lf()vernm<*nt of the <lay. 
A very thoroughgoing j)lan it is. Altei jiassiiig in iom' n* the 
history and ehaiaeter of the Irish, then laws, eiiRloiiiK, uligion, 
habits of life, armour, drcHs, ho. lal instif utions, ami finding “evil 
usages” in every depaitment, lie projtoninls his plan of “icforinn- 
tioii.” Reformation can he eflcelid only by the swon'. hy the 
strong hand. The interloeulor in ihe dialogue liolds up Ins hamls 
ill horror. Docs he propo.se exteinnmttion ^ Lynn meams , hut 
he would give the Irish a choiee between .suhmisMon and exter- 
mination. The Government had va'dlhiled too long, ami, fenniig 
the cost of a thorough ('peiatiori, Inid .‘*p<‘nt twiei* a-i mm h without 

See Mr Grosaifs ComnLOe Works of Spin set, vol. L 
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in any way mending matters. Let them send into Ireland 10,000 
foot and 1000 horse, disperse them in garrisons — a complete scheme 
of localities is Hubmittcd, — give the Irish twenty days to come in ; 
if they did not come in then, give no quarter aftorH’ards, but hunt 
them down like wild beasts in the winter time when the covert 
is thin; “if they be well followed one winter, ye shall have 
little work to do with them the next summei ” ; famine would 
comxdete the work of the sword ; and in eighteen inonthH| time 
jicace would be restoriMl and the ground cleared for ]ilaiitation by 
Knglish colonists. Tlicre must be no flinching in the execution of 
tiiis plan, ‘ ‘ no remorse or drawing back for the sight of any such 
rueful obj«M‘t as must thGrou{)on follow, nor for (;om passion of tlieir 
calamities, seeing that by no other means it is jmssible to recover 
them, and that these are not of will but of very urgent necessity.” 
The Government had out of foolish com passiou drawn hack before 
when Lord Grey liad brought the recalcitrant Irish to the necessary 
extremity of famine ; the gentle poet warns them eaniestly against 
u repetition of the blunder. 

Such was Spenser’s plan for the pacification of Ireland, 
propounded not on his own authority, but as having 
support in “tlie consultations and actions of very wise 
governors and counsellors, whom he had sometimes heard 
treat thereof.” Ho knew tliat it was “ bloody and cruel 
but he contended passionately tliat it was necessary for 
the maintenance of English jiower and the Protestant 
religion. Commentary on the plan, which has been so 
mucli and so warmly discussed, would be out of place here. 
The method was rcqmgnant to the kindly nature of aver- 
age Englishmen ; from the time of Lord Croy no English 
authority had the heart to go through with it till another 
rc.niorseless zealot a])])earcd in the person of Cromwell. 
That (iromwell knew tlie treatise of “the sage and serious 
♦Spenser,” jierhajis through Milton, is probable from the 
fact that the ] loot’s Irish estates were secured to his 
grandson by the Protector’s intervention in 1657. These 
estates had been granted to Spenser as his sliare in the 
redistribution of Munster, — 3000 acres of land and Kilcol- 
tuan castle, an ancient seat of the Desmonds, in the north 
of the county of (Virk. The elaborate and business-like 
character of the Vuw shows that the jioot was no sinecur- 
ist, but received his reward for substantial political ser- 
vices. He ceased to bo secretary to tJie lord-deputy when 
Lord Crey was recalled in 1582 ; but he continued in the 
public service, and in 1586 was jiromoted to the onerous 
position of clerk to the council of Munster. 

Amidst Jill the distractions of liis jiublic life in Ireland, 
Spenser seems to have pr(»ceeded steadily with the com- 
position of the Facrt/ Queen, translating liis varied ex- 
jierience of men and affairs into the j)ictures(jue forms of 
iris allegory, and exjircssing through tbein his conception 
of the immutable principles that ought to regulate human 
conduct. He had, as we have seen, conceived a work of 
the kind and made a beginning before he left England. 
The concejition must have been very much deepened and 
widened and in every way enriched by his intimate daily 
contact with the actual struggle of conflicting individuals 
and interests and policies in a great crisis. Some four or 
five years later, being asked in a mixed company of English 
officials in Ireland (as recorded in Lodowick Bryskett’s 
Dueourne of Civil Life) to give offhand a short sketch of 
“ the ethical part of moral philosojiliy ” and the iiractical 
uses of tlie study, Hpenser explained to these simjrie- 
mindod men that the subject was too intricate for an im- 
promptu exposition, but that he had in hand a work called 
the Faery Qv^en in which an etlrical system would be ex- 
hibited in action. The respect ]>aid by his official brethren 
to Epeuser as a man, ‘‘not only x>t^rfoct in the Greek 
tongue, but also very well read in fihilosophy, both moral 
and natural,” is an interesting item in his biograi>hy. 
Some years later still, when Sjienser was settled at Kil- 
colman castle, Sir Walter lialeigh found him with three 
books of tlie Faery Queen comjileted, and urged him to 
come with them to London. London accordingly he re- 


visited in 1589, after nine years’ absence. There is a very 
pretty record of this visit in Colin Clout *8 Coine Home 
Again, published in 1595, but written in 1591, immediately 
after his return to Kilcolman. The incidents of the visit, 
by that time matters of wistful memory, are imaged as a 
shepherd’s excursion from his quiet pastoral life into the 
great world. Colin Clout calls round him once again the 
masked figures of the Shepher<Ls Calendar, and describes 
to them what he saw, how he fared, and whom he met at 
the court of Cynthia, and how through the influence of “the 
Shepherd of the Ocean ” ho was admitted at timely hours 
to play on his oaten pijie in the great queen’s presence. 

How much is fmre fiction and how much veiled fact in 
this picture cannot now be distinguished, but it is un- 
doubted that Spenser, though his chief patrons Leicester 
and Sidney were now dead, was very graciously received 
by tbe great world on his return to London. Not only 
did the queen grant him an audience, but many ladies of 
the court, several of wdiom he afterwards honoured with 
dedications, honoured him with their jmtronage. The 
first three books of the Faery Queen, wliich were entered 
at Stationers’ Hall on the 1st December 1589, were pub- 
lished in 1590, and he was proclaimed at once with re- 
markable unanimity by all the writers of the time as the 
first of living poets. 

From the lirst week of its publication the literary world has con- 
tinued unauiiiious about the Faery Queen, except on minor points. 
None our great x^octs has been welcomed w'ith such universal 
acclaim and upheld without loss of favour through so many changes 
<»f fashion. When romanticism was at its lowest ebb I’ope read 
Spenser in his old age with as much delight as in his boyhood. He 
speaks himself of having had his detractors, of having suffered from 
the venomous tooth of the Rial ant Beast, and he seems to have had 
in more than ordinary share the poet’s sciiKitiveness to criticism ; 
but the dtJtractors or indifferentists have generally been found 
uttiung men who, like the lord liigh treasurer Burghley, have no 
liking for poetry of any kind. Tlie Meci*et of Speiisei’s enduring 
]»opularity witli poets and lovers of poetry lies specially in this 
that he excels in the jmet’s x>eculiar gift, the instinct tor verbal 
music. Shakespeare, or the author of the. sonnet usually assigned 
to him, felt and expressed this when he drew the imrallcl between 
“ music and sweet poetry ” — 

** ITiou lovost tr> hear the sweet melodious sound 
That Pluelms’ lute, the queen of music, makes ; 

And I in deep deli(;ht am Rlaedy dn>wiied 
Wherms liimself W binging he beUkes.” 

This is an early word in criticism of 8] tenser, and it is the last 
w-ord about his prime and unmiestioiiahle excellence, — a W'ord in 
whicli all critics must agree. Whether he had irnagiiiatiou in the 
highest degree or only luxuriant f«inry, .and wdiuther lie couhl tell 
a story in tlie highest epic manner or only x)ut together a richly 
vaned series of picturesque incidents, are disjmtable points; but 
about the e.nchantiue.nt of his verse there can he no diirerence of 
oxiinion. It matters not in the least that he gains his melody ol'ten 
by archaic allectations, licences of diction that should make ])r 
Richard Morris “stare and gas])”; there, however ])urchased, the 
marvellously rich music is. In judging of the stnieturc of the 
Faery Queen we must always reiuemher that, long and dill use as it 
is, what we have is but a fragment of the jioet’s liesign, and that 
the narrative is regulated by an allegorical xmrpose ; but, however 
intricate, however confused, the reader may led the succession of 
imidents to he, when he studies the succession of incidents, it is 
only at the call of duty that lie is likely to occupy himself with 
such a study iu leading Spenser. 

Tlie ethical \aJuc of tlie allegory has been very variously esti- 
mated. The world would probably never have divined that there 
was aiiv allegory if lie had not himself drawn attention to it in a 
jirose dedication and in doggerel headings to the cantos. It was 
apparently at his friend lialeigh’s suggestion that the poet conde- 
scended to explain his ethical ])uipose ; otherwise it would have 
hocu os x>voblomatical as the similar intention in the case of the 
2dyls of the King before that intention was expressly declared. It 
is almost to he regretted, os far us .the allegory is concerned, that 
the friendly “E. K.” w'as not employed to furnish a “glosse” to 
the Faery Queen as he had done to the Shepherds Calendar, Un- 
doubtedly the peculiar “ poetic luxury” of the Faery Queen can bo 
enjoyed without any reference to the allegory ; oven Professor 
Dowden, the most eloquent champion of Spenser’s claims as a 
“teacher,” admits that it is a mistake to look for minute corre- 
spondence between outward symbol and underlying sense, and that 
the poet is least enjoyable where he is most ingenious. Still tho 
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allegory governs the structure oi the poem, and Spenser himself 
attached ^cat importance to it as dotermininff his position among 
poets. iRie ethical purpose is distinctive of the poem as a whole ; 
it was* foremost in Spenser's mind when he conceived the scheme 
of the poem, and present >iith him as he built up and articulated 
the skeleton ; it was in this respect that he claimed to have “over- 
passed ’* his avowed models Ariosto and Tasso. If we wish to get 
an idea of S])enser's imaginative force and abundance, or to see his 
creations as he saw tliein, we must not neglect the allegory. It is 
obvious from all that ho says of his own work that in his cj^os the 
ethical meaning not only heightened tlie interest of the marvellously 
rich pageant of heroes and heroines, cnclianters and monsters, bitt 
was the one thing that redeemed it from romantic commonplace. 
For the right appreciation of many of the characters and incidents 
a knowledge of the allegory is indispensable. For example, the 
slaughter of Error by the Red Cn)S8 knight would be merely dis- 
gusting but for its symbolic character ; the iron Talus and his iron 
flail is a revolting and brutally cruel monster if he is not regarded 
as an image of the executioner of righteous law ; the Blatant Beast, 
a purely grotestjue and ridiculous monster to outward view, ac- 
quires a serious interest when he is known to bo an impersonation 
of malignant detraction. 

After the publication of the Faery Qmen Spenser seems 
to have remained in London for more than a year, to enjoy 
Ins triumph. It might be supposed, from what lie makes 
the Shepherd of the Ocean say in urging Colin Clout to 
quit his banishment in Ireland, tliat Ilaleigh had encour- 
aged him to expect some permanent provision in London. 
If he had any such liopes tliey were disappointed. The 
thrifty queen granted liim a jKTision of .£50, which was 
l)aid in February 1591, but nothing further was done for 
him. Colin Clout’s explanation that the selfish scrambling 
and intriguing of court life were not suited to a lowly 
shepherd swain, and that he returned to country life with 
relief, may be jiastoral convention, or it may liave been 
an expression of the poet’s real feelings on his return to 
Kilcolinan, although as a matter of fact there seems to 
have been as much scrambling for good things in Munster 
as ill London. Certain it is tliat he did return to Kilcol- 
inan in the course of the year 1591, having probably 
first arranged for the publication of Dnphnauki and Com- 
plaints. Daphnaula is a jjastoral elegy on the death of 
the niece of the mistress of the robes. The fact hiiplicd 
in the dedication that he wus not personally known to the 
lady has more than once provoked the solemn remark 
that the poet’s grief was assumed. Of course it was 
assumed ; and it is hardly less obvious tliat sincerity of 
]»crsonal emotion, so far from being a merit in the artificial 
forms of ]>astoral ])oetry, the essence of which lies in its 
dreamy remoteness from real life, would be a blemish and 
a discord. Any suggestion of the iioet’s real jiersonality 
breaks the charm ; once raise the question of the jioet’s 
personal sincerity and the pastoral }>oem may at once be 
thrown aside. The remark applies to all Spenser’s minor 
lioetry, including his love-sonnets ; the reader who raises 
tlie (]uestion whether Spenser really loved his mistress 
may have a talent for disputation but none for the full 
enjoyment of hyperbolical ]>oetry. Complaints^ also pub- 
lished in 1591, is a miscellaneous collection of poems 
WTitten at different i»eriods. The volume contained The 
Jiuins of Tim^e ; The. Tears of the Mmes ; ViryiVs Gnat ; 
Mother Hubbard's Tale ; The Ituiius of limne ; Muiopotmos) 
Visions (if the WorhVs Vanity \ Bella fs Visions; FetrarcFs 
Visions. Some of these pieces are translations already 
alluded to and interesting only as the exercises of one of 
our greatest masters of melodious verse ; but two of them, 
7Vie Tears of the Afases and Mother Hubbard! s Tale., have 
greater intrinsic interest. The first is the <;omplaint of 
the decay of learning alluded to in Afidsummer NiyMs 
Dream^ v. 1, 52 — 

“ Tin* thrice three Muses mourning for the death 
Of Learning late deceased in beggary.” 

The lament, at a time when the Elizabethan drama was 
“ mewing its mighty youth,” was not so happy as some 
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of Spenser’s political prophecies in his View of Ireland; 
but it is idle work to try to trace the undercurrents and 
personal allusions in such an occasional pamphlet. Mother 
Hubbards Tale^ a fable in Chaucerian couplets, shows a 
keenness of satiric force not to be paralleled in any other 
of Bpenser’s writings, and suggests that he loft the court 
in a mood very different from Colin Clout’s. 

Spenser returned to London i>robably in 1595. He had 
married in the interval a lady whose Christian name W’as 
Elizabetli, — Mr Grosart says Elizabotli Boyle. The inar- 
'riage, celebrated on the 11th of June 1594, was followed 
by a rapid succession of publications. The first was a 
volume (entered at Stationers’ Hall, 19th November 1594, 
published 1595) containing the Amoretti, a series of ex- 
quisite sonnets commemorative of the moods and incidents 
of his courtship, and the magnificent Ept1halainion, in- 
comparably the fiimst of liis minor poems. As in the case 
I of the Complaints^ the publisher for obvious reasons it>sned 
this volume nominally without liis authority. Colin Clout 
Come Home Again was ])iiblis}ied in the same year, with 
a dedication to Sir Waller Rahdgli, dated 1591. Early in 
1596 the second three books of the Faery Queen were 
entered in the register of Stationers’ Hall ; and in the 
course of the same year were jmblished his Four Hymns^ 
his Proihalainiony and his Astrophel^ a pastoral lament for 
Sir Phili}) Sidney, which he dedicated to the countess of 
Essex. 

That Spenser wrote more of the Faery Queen during 
the last two years of his life, and that the MS. })crished 
in tlie sack of Kilcolinan castle by the rebels, may jilausibly 
])e conj(5Cture<l, but cannot be ascertained. During those 
years he would scimi to have l»een largely occupied with 
political and jiersonal cares. He describes himself in the 
Frothalamion as a disa])pointed suitor at court. He drew 
up his View of Ireland in J 596 wlicn lie was in London, 
and from various circumstances it is evident tliat he liacl 
hopes of some kind from the favour of Essex. The Vieu\ 
with its ixrgcnt entreaty that Essex should be sent to Ire- 
land, was entered at Stationers’ Hall in A]>ril 1598, but 
lie did not obtain leave to jmblish it. Burghley, who liad 
long stood in his way, died in August of that year, and 
next inontli Spenser was appointed sheriff of Cork. Tn 
October Tyrone’s rebellion broke out, and Spenser’s house 
was sacked and burned. The poet liimself escajied, and in 
December was sent to London with despatches. Again he 
ventured to urge upon the (pieen his plan for the tliorougli 
“reformation” of Ireland. But his own end was near. 
On 16th January 1599 ho died at Westminster, ruined in 
fortune, if not heart-broken, and was buried ia Westminster 
Abbey, near his master Chaucer. 

There have lK*(*n many ethtiens of Spensci’s woiks. The most 
available and coniphde is the Globe edition, w’lth a eaiefull}" edited 
text by Dr R. Morns, and a inaniolr by Pi'ofessor J. \\ . Bales. 
Mr Grosart’s edition, with its keenly argumeiitativc biogi.ipliy and 
eopious collection of vaiioniin reseairhes and critii'al ojnnions, is 
pimted for jirivate eiiculalioti. (W. M. ) 

SPERMAf^ETT is a solid waxy body found in spt‘cial 
CJXvities in the head of the sperm whale {PhyseUr macro- 
(ephaltLs), w^here it is held in solution by s]»enn oil while 
the creature is in life. At a temperatun* of about G" C. 
the solid matter separates in a crystalline condition, and 
when purified by pressure and treatment with weak solu 
tion of caustic alkali it forms lirilliant white crystalline 
scales or jilates, hard but unctuous to the touch, and desti 
tute of taste or smell. Tt is quite insoluble in water, very 
slightly affected by boiling alcohol, but easily dissolved in 
ether, chloroform, and carbon bisulphide. Spi‘rmaceti 

consists principally of cel in or cetyl palinitate, | 

— an ether composed of cetyl alcohol combined with jialmi 
tic acid. Spermaceti candles of definite size are employed 
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as a standard for illuminants on accbunt of the uniform 
steady light they afford. The substance is further used 
in the dressing of fabrics and in medicine and surgery, 
especially in cerates, bougies, ointments, and in cosmetic 
preparations. For sperm oil, see Whale Oils. 

SPEUSirPUS, son of Eurymedon and Potone, is sujv 
posed to have been born about 407 B.c. He was bred in 
the school of Isocrates; but, when his maternal uncle, 
Plato, returned to Athens about 387, he yielded to his 
influence and became a member of the Academy. In 361, 
when Plato undertook his third and last journey to Sicily, 
Si)eusippus accompanied him. In 347 the dying philo- 
sopher nominated his nephew to succeed him as scholarch, 
and the choice was ratified by the school. Speusippus 
held the office for eight years, and died in 339 after a 
paralytic seiasure. According to some authorities he com- 
mitted suicide. There is a story that his youth was riotous, 
until Platons example led him to reform his ways. In later 
life he was conspicuously temi)erate and amiable. Ho was 
succeeded by Xenocrates. 

Of Speusippus’s many pliilosoidiical writings nothing 
survives except a fragment of a treatise On Pythagorean 
Numbers, Nor have secondary authorities preserved to us 
any general statement or consjicctus of his system. In- 
cidentally, however, we learn the following details. (A) In 
regard to his theory of being, — (1) whereas Plato postu- 
lated as the basis of his .system a cause wdnch sliould be 
at once Ibiity, (lood, and Mind, S])eusippus distinguished 
ITnity, the origin of things, from Oood, their end, and 
both ITnity and Grood from controlling Mind or Ilcason ; 
(2) whereas I%to recognized three kinds of numbers — 
firstly, ideal numbers, the formal causes of the idetis ; 
secondly, mathematical numbers, the abstractions of 
mathematics ; and thirdly, sensible numl>ers, numbers em- 
bodied in things* — Speusippus rejected the ido4il numbers, 
and conse<iuently the ideas; (3) Speusippus traced number, 
magnitude, and soul each to a distinct princij»le of its own. 

(B) In regard to his theory of knowledge,- (1) ho held 

that a thing cannot be known ai)art from the kriowledgo 
^f all things besides; for, that we may know what a 
tiling is, we must know how it difiers from other tilings, 
w'hich other things must therefore be known ; (5) accord- 
ingly, in the ten books of a work called "'O/iom, he 
attenqitcd a class! tieation of plants and animals ; (6) the 
results thus obtained he distinguished at once from “know- 
ledge” and from “sensation” hold- 

ing that “scientific observation” (cVio-Try/xoctK?/ aib-^/iycrw), 
though it cannot attain to truth, may novertlu'less, in virtue 
of a eortuin accjuired tact, frame “definitions” (Aoyot). 

(C) 111 regard to his theory of ethics, ^ (7) he denied that 
pleasure was a good, but seemingly was not prepared to 
account it an evil. 

In default of direct evidence, it remains for us to com- 
pare these scattered notices of Spcusi]>i»us\s teaching with 
what we know of its original, the teaching of Plato, in 
the hojie of obtaining at least a g(3neral notion, firstly, 
of S})cusippus\s system, and, secondly, of its relations to 
the systems of l^lato, of c<mtcniporary I’Jatonists, such as 
Aristotle, and of the later Acatlcmy. 

It has been suggested elsewliere (Socrates, p. 2^9^mpra) 
that the crude and unqualified “realism” of I’lato’s early 
manhood gave j)lace iu his later years to a theory of natural 
kinds founded upon a “thoroughgoing idealism,” and that 
in Ibis way he was led to recognize and to value the classi- 
ficatory sciences of zoology and botany. More exactly, it 
may be said that the riatonism of l*lato\s maturity included 
the following principal doctrines (i.) the siij)reme cause 
of all existence is the One, the Good, Mind, whicli evolves 
itself as the univer.se under certain eternal immutable 
forms called “ideas”; (ii.) the ideas are apprehended by 
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finite minds as particulars in space and time, and are thea 
called “things”; (iii.) consequently the particulars which 
have in a given idea at once their origin, their beings and 
their perfection may be regarded, for the purposes of 
scientific study, as members of a natural kind ; (iv-) the 
finite mind, though it cannot directly apprehend the idea, 
may, by the study of the particulars in which the idea is 
revealed, attain to an approximate notion of it. 

Now when Speusippus (1) discriminated the One, the 
Good, and Mind, (2) denied the ideas, and (3) abandoned 
the attempt to unify the plurality of things, he explicitly 
rejected the theory of being expressed in (i.) and (ii.) ; and 
the rejection of the theory of being, i.e., of the conception 
of the One evolving itself os a i)lurality of ideas, entailed 
consequential modifications in the theory of knowledge 
conveyed in (iii.) and (iv.). For, if the members of a 
natural kind had no common idea to unite them, scientific 
research, having nothing objective in view, could at best 
afford a Aoyos or definition of the appropriate particulars ; 
and, as the discrimination of the One and the Good im- 
plied the progression of particulars towards perfection, 
such a Aoyos or definition could have only a temporary 
value. Hence, though, like Plato, Speusippus (4) studied 
the differences of natural products (5) with a view to 
classification, ho did not agree with Plato in his conception 
of the significance of the results thus obtained ; that is to 
say, while to Plato the definition derived from the study 
of the parti(;ulars included in a natural kind was an ap- 
proximate definition of the idea in which tlie natural kind 
originated, to Speusippus the definition w^a.s a definition of 
the particulars studied, and, strictly speaking, of nothing 
else. Thus, while Plato hoped to ascend through classifi- 
catory science to the knowledge of eternal and immutable 
laws of thought and btjing, Siiousippus, abandoning onto- 
logical speculation, was content to regard claasificatory 
science not as a means but as an end, and (6) to rest in the 
results of scientific observation. In a word, Speusipjms 
turned from philosophy to science. 

It may seem strange that, differing thus widely from 
his master, Sjieusippus should have regarded himself and 
.should have been regarded by others as a Platonist, and 
still more strange that Plato should have chosen him to be 
his successor. It is to bo observed, however, firstly, that 
the scientific element occupied a larger 2 )lace in Plato’.s 
later system than is generally supj^osed,^ and, secondly, 
that the only Academics who came into com])etition with 
Speusip^ms agreed with him in liis rejection of tlie theory 
of ideas. Hence Plato, finding in the school no ca 2 )able 
representative of his ontological theory, might well choose 
to succeed him a favourite inqal whose scientific enthusiasm 
and attainment were beyond question ; and Speusijipus’s 
rivals, having themselves abandoned the theory of ideas, 
would not be in a jiositiou to tax him with his ijhilosojfiii- 
cal apostasy. 

Ill abandoning the theory of ideas— that is to say, the 
theory of figures and numbers, the i)ossessions of universal 
mind, eternally existent out of space and time, w'hicli 
figures and numbers when they pass into space and time 
as the heritage of finite minds arcs regarded as things — 
Speusip])U8 had the ajiproval, as of the Platonists gener- 
ally, so also of Aristotle. But, whereas the new scholarch, 
confining himself to the detailed examination of natural 
kinds, attempted no comprehensive cxjilanatioii of the uni- 
verse, Aristotle held that a theory of its origin, its motions, 

* Tlmt Plato did not ueglcot, but rather encouraged, claKsificatory 
RciiMice is fcihown, only by a well-known fragment of the comic poet 
Epicrates, which describes a party of Academics engaged in investi- 
gating, under tlie eye of Plato, the affinities of the common puiupkui, 
but also by the Timwvxy which, wlule it carefully discriminates science 
from ontology, plainly recognizes the iiniiortanco of the study of 
natural kiuds. 
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and its order was a necessary adjunct to the classificatory 
sciences ; and in nearly all his references to Speusippus 
he insists upon this fundamental dijBference of procedure. 
Conceiving that the motions of the universe and its parts 
are due to the desire which it and they feel towards the 
supreme external mind, so that the cosmical order is initial 
in the divine mind, final in the phenomenal universe, 
Aristotle suj)posea himself thus to secure the requisite 
unification of the variety of things. Contrariwise, when 
'Speusippus distinguishes One, Good, and Mind, so that 
Vlind, not as yet endowed with an orderly scheme, adapts 
the initial One to a variety of particular Goods, his theory 
of nature appears to his rival “ episodical,” to consist 
of a series of tableaux wanting in dramatic unity, so that 
it reminds him of Homer’s line — ovk ayaSov mAvKoipavLt) • 
eJs KOLpavo^ ^Tw. The theory propounded by Aristotle 
himself is not perhaj^s impeccable in this respect, but at 
any rate he does not, like S})eusippus, despair of a solution 
of the traditional problem of the One and the Many. 

►Speusippus and his contemporaries in the school exer- 
cised an important and far-reaching influence upon Aca- 
demic doctrine. When they, the immediate successors of 
Plato, rejected their master’s ontology and projiosed to 
themselves as ends mere classificatory sciences which with 
him had been moans, they bartered their hope of philo- 
sophic certainty for the tentative and provisional results of 
scientific experience. Xenocrates indeed, identifying ideal 
and mathematical numbers, sought to shelter himself tinder 
the authority of Plato ; but, as the Xenocratean numbers, 
though professedly ideal as well as mathematical, were in 
fact mathematical only, this return to the Platonic termino- 
logy was no more than an empty form, it would seem, 
then, that Academic scejjticism began with those who had 
been reared by l^lato himself, having its origin in their 
acceptance of the scientific element of his teaching apart 
from the ontology whicli liad been its basis. In this way, 
and, so far as the present writiir can see, in this way only, 
it is possible to understand the extraordinary revolution 
which converted Platonism, philosophical and dogmatic, 
into Academicism, scientific and sceptical. It is as the 
official representative of this scientific and sceptical (le^iart- 
ure that 8[)eusippus is entitled to a place in the history 
of philoso])hy. 

Bibliography. — J. Ci. F. Itavaisson, Speusippi dc prwiis rerum 
pnncipiis placita, Paris, 1838 ; Clir. Aug. llraiulis, Gesch. d. Oriech- 
isch-Jiomischen Bhilosophtc, Ikrliii, 1853, II. li. 1, pp. 6-19 ; Zeller, 
Bie Philosuphie d. Griecheuy Leiiwio, 1875, II. i. 839, 840, 847-862 ; 
Mullach, Fragmeiita Fhiloaophoruni Grsecorunif Paris, 1881, iii. 
62-99. (H. JA.) 

SPEY, a river in the north of Scotland, rises in the 
south-east of Inverness-shire from a small tarn called Loch 
Spey^ 5 miles east of the Caledonian Canal, and flows 
north-eastwards by Kingussie to Graiitown in ]51ginahire, 
10 miles below which it reaches Banffshire. After forming 
for about 1 5 miles the boundary between Elginshire and 
Banffshire, it again enters the former county, through 
which it flows for about 10 miles past Fochabers to the 
Moray Firth. In the earlier part of its course it is fed by 
a large number of mountain streams, its princij)al tribu- 
taries being, in Inverness-shire, the Tromie and the Feshie 
from the right and the Dulnain from the left, and on the 
boundaries of Banff and Elgin the Avon (Aven) and the 
Fiddich from the right. Its entire length is 9C miles, and 
it drains an area of about 1 200 square miles. The flow of 
the river is very rapid, and, being fed largely by mountain 
streams, it is subject to sudden freshets, which sometimes 
occasion extensive floods, the greatest being that of 1829. 
Tlie Spey is, next to the Tay and the Tweed, the most 
important sahnon river in Scotland. The scenery in its 
upper courses is occasionally bare and bleak, but some- 
times finely picturesque, especially where, as in Elginshire 
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and Banffshire, its bold and rocky banks are clothed by 
forests of birch and pine. 

See h. Shaw, Jfustory of the Province o/itfbmy (Ist ed, 1775, 3d 
ed. 1882), aiid Sir ThoiuaB Dic*,k liauder. Account of the Moray 
Floods (1st ed. 1830, 4th ed 1873). 

SPEZIA, a city of Italy, in the province of Genoa, 56 
miles south-east of Genoa by the railway >0 Pisa, which 
has become since the unification of the kingdom one of 
the principal Italian ports and the scat of a great Govern- 
ment arsenal It is situated at the north-west angle of 
the Gulf of Spozia, formerly known as Lume Portus, the 
western side of which is fonned by a rocky yiromontory 
about 4 miles long, terminating in llic pictures! pus little 
town of Portovenere and the islands of Pal maria and Tino. 
A great breakwater, constructed about ISGO, stn'tchcs across 
the gulf from Santa Maria Point to Santa Teresa I’oint 
for a distance of 7220 feet; ami tlio outer harbour to 
the south-west of the town, excavated in 1 865 to a dei)th 
of 32 feet, has an area of 247 acres. The arsenal has a 
length of 3937 feet and an average breadth of 2460 feet. 
The first dock covers an area of 20 acres and tlie second 
17 acres ; and there arc besides two careening basins, 433 
and 354 feet long. Farther south lie the extensive mili- 
tary establishments of San Vito, witli storehouses, reser- 
voir, &c. ; and almost right opposite, on the other side of the 
gulf, are the dock ( J J acres), shipbuilding yards, and re])air- 
ing docks of San Ikirtolomeo. Some of the largest vessels 
of the Italian navy have Ixjen constructed at Sj)ezia, As 
a commercial centre Sj)ezia suffers from the lack of railway 
communication with the interior, — the range of the Apen- 
nines lying between it ami the more productive regions of 
Northern Italy. The whole movement of the port in 1884 
was represented by 38 vcsssols engaged in foreign trade 
(tonnage, 29,251) ami 1333 engaged in the coasting trade 
(tonnage, 198,447). Though the town itself, with the 
barracks and military hospital as its principal buildings, 
presents little to attract the foreign visitor, the beauty 
of the gulf and of the neighbouring country has brought 
Spezia into some repute as a watering-})lacc, and there 
are several excellent hotels in the Corso. The walls and 
gates of tl)o old city are for the most part destroyed. In 
one of the jmblic squares is a statue of Admiral (liiodo, the 
founder of the arsenal. The po]>ulation of the city was 
6105 in 1861 (commune 11,556) and 19,864 in 1881 
(commune 30,732). 

The on^fin of S]ie/.ia is doubtful ; but it j»rf»l)ably rose after the 
dpstruction of Lima. Sold by one ol tlie Ficscbi in 1276 to (ieiioa, 
the town was fortified by its new jjoshessors and Tiuide f lie seat of a 
I'ovenior of some importance. It became a city in the 16th cen- 
tury. Tbo idea of making the Gulf of Spe/.ia a great naval centre 
was first broaclicd by Najioleon 1. 

SPHEUGMETEB, an instrument for the precise mea- 
surement of the radius of a sphere or the tliickncss of a 
thin plate. The usual fortn consists of a fine screw mo\ ing 
in a nut carried on the centre of a small three-legged table. 
Tlio lower end of the screw and those of the table legs are 
finely tapered and terminate in hemispheres, so that each 
rests on a })oint. If the screw has two turns of tin* thread 
to the millimetre, the hi‘ad is usually divided into 500 
equal parts, so that differemses of O'OOl millimetre may 
be measured witliout using a vc.niier A vertical scale 
fastened to the table indicates the imnihcr ol wliole turns of 
the screw and serves as a fixed p()int for rea<ling tlio divi- 
sions on the head. In order to im'asnre tlio tliickncss of 
a ])late the instrument is jdaced on a level ])lanc surface 
and the se.rcw turned until the jioint just touches ; the 
exact instant wlien it does so is defined by a sudden 
diminution of resistance succeeded by a considerable in- 
crease. The divided head and scale arc ri'iul ; the screw 
is raised ; the tliin jilate slipped under it ; and tlie process 
is repeated. The difference between the two readings gives 
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the required thickness. A contact-lever, delicate level, or 
electric contact arrangement may be attached to the sphere- 
meter in order to indicate the moment of touching more 
precisely than is possible by the sense of touch. To mea- 
sure the radius of a sphere— the curvature of a lens — 
the spherometer is levelled and read, then placed on the 
sphere, adjusted until the four points exert equal i)resaure, 
and read again. The difference gives the thickness of that 
portion of the sphere cut off by a plane passing through 
fclic three feet ; and, since the feet arc ecpiidistant, this dis- 
tance (a) being known gives the value (/I) of the radius 

tt^ 

from the formula 2A*= -f A, where h is the thickness of 

oh 

the lenticular segment. The wv// spherometer^ is adapted 
for measuring small spherical lenses. The true plane on 
which the instrument stands is jjerforated by a cylindrical 
well of known diameter. A jdate ajqilied to the lower 
edge of the well by a spring is adjusted to be parallel to 
the large plane, and tlie sidieronieter screw, being centred 
over the well, is run down until it touches the plate, and 
then read. The j)late is removed; the lens put in its 
place; the point — still accurately centred — is brought 
down ; ami the screw is read again. The difference be- 
tween tlusse readings gives the lieight of the section of the 
lens above the lower edge of the w'ell. Calling this height 
h and the ra<iius of the cylindrical well r, the radius li of 

tlic spliere is got by the formula 2 A = -j- -f L The sphero- 
meter can be apj)lied to test the sphericity of a globe, 
and may be used on either a convex or a concave surface. 

SPHINX, a hybrid creature of Egyptian and Greek art 
and mythology. In Egyjd the sphinxes are colossal images 
of granite or porphyry, with a human head and breast and 
the body of a lion (wingless) lying down. The largest 
and most famous is that of Gizeh, described in vol. vii. 
p. 772. The head of the sphinx is usually that of a man, 
but female heads are said to occur occasionally. From 
Egypt the figure of the sphinx pas.sed to Assyria, wliere 
it appears with a boarded male liead on cylinders ; the 
female sphinx, lying down and furnished with wings, is 
first found in the palace of Esarhaddon (7th century 
Sphinxes liave been found in Phamicia, one at least being 
winged and another bearded. In Asia Minor an ancient 
female sphinx, but wingles.s, stands on the sacred road 
near Milc’tus. Sidiinxes of the usual Greek type (female 
heads with bodies of winged lions) are represented seated 
on each side of two doorways in an ancient frieze found 
by Sir Charles Fellowes at Xanthus in Lycia, and now in 
the British Museum. The same type appears on the early 
8cnlj)tures of the temple at Assus. In the early art of 
Cyprus — tliat half-w’ay liouse between Asia and Greece — 
s'^hinxes of this type are not uncommon. On the other 
nand, on a gem of Plnmiician style found at Curium in 
Cyprus tlierc apjiear two male (bearded) sjihinxes, wdth 
the tree of life between them. With regard to Greece 
j)roper, in tlie third tomb on the acroijolis of Mycenae were 
found six small golden sphinxes ; tlnjy are beardle.s8, but 
the sex is doubtful. In tlie ancient tomb discovered in 1 877 
at Spata near Athens (which represents a kindred but 
somewhat later art than the tombs at Myceme) were found 
female winged sphinxes carved in ivory or bone. Si»hinxes 
on glass plates have been found in graves at (^amirus in 
Bhodes and on gold jilates in Crimean graves. Spliinxes 
were represented on the throne of Apollo at Amyclae ; in 
the best period of Greek art a sphinx was sculptured on 
the helmet of the statue of Atliene in the Parthenon at 
Athens ; and sphinxes carrying off cliildren were sculptured 
on the front feet of the throne of Zeus at Olympia. 

^ A. M. Meyer, in American Journal of Science^ 1886, xxxii. p. 61. 


In Greek mythology the most famous sphinx was that 
of Thebes in Boeotia. She is first mentioned by Hesiod 
(Theog.y 326), who calls her the daughter of Orthus and 
Chiinsera. According to Apollonius (iii. 5, 8), she was 
the daughter of Typhon and ICchidna, and had tlie face of 
a woman, the feet and tail of a Hon, and tli^e wings of a 
bird. She dwelt on a bald rocky mountain at the south- 
east corner of the Copaic lake ; tlie name of the mountain 
was Phicium (now Fagas), whicli was derived from Phix, 
the iEolic form of s})hinx. Tlie Muses taught her a riddle 
and the Theban.s had to guess it. Whenever they failed 
she carried one of them off and devoured him. The riddle 
w^as this : What is that which is four-footed, three-footed, 
and two-footed 1 At last QSdipus guessed correctly that 
it was man ; for the child crawls on liands and feet, the 
adult walks upriglit, and the old man supports his steps 
with a stick. Then the S])hinx threw herself down from 
the mountain. 

Tilt* story of tlio sphinx’s riddle fii'st occurs in the Greek tragedians. 
Milchhofer l>clieves that the story was a mere invention of Greek 
fancy, an attempt to interpret the mysterious figure wliich Greek 
art had borrowed from the Kast. On the otlier hand, ho liolds that 
the destroying nature of the sjdiiiix was iiuidi older, ainl he refers 
to instances in both Egyptian and Greek art where a sphinx is seen 
seizing and .standing upon a man. And, whereas the Theban legend 
is but sparingly illustrated iu Greek art, the figure of the sphinx 
apiwjais more commonly on tombs, sculptured either in the round 
or in relief. From this Milchhofer .seems to infer that the sphinx 
was a symbol of death. The word ** sphinx” is Greek, being derived 
from <r^ 77 eiv, “to draw tight.” 

See Bnigsch, Ilintory of Egypt^ vol. i. pp. 79 * 7 ., 414 aq . ; Cesnnia, Cyprus^ 
pp. 110, 114 sq f tHiH si/., uiiil plate xxxvu. No. 13, Schhcmanii, Afycen/r, pp. 
xiv., 1H4; and OKi>erially Milehhofm, in MUth. d. dniUtck. arvhaol. Instil, in 
Athrnt 1879, p. 40 sq. 

SPHYGMOGBAPH. See Vascular System. 

SPICE ISLANDS. See Moluccas. 

SPIDEB. See Akachnipa, vol. ii. p. 290 sq. 

SPIKENARD, or Narp (Hebrew nerd; Gr. vdp8o% 
from Sanskrit ndliuhvithay the change from “ r ” to “ 1 ” 
seeming to indicate that tlie word came through Persia), - 
a celebrated perfume which seems to have formed one of 
the most durable aromatic ingredients in the costly un- 
guents used by the Romans and Eastern nations. The oint- 
ment prepared from it (“ointment of pistic nard”'*) is 
mentioned in the New Testament (Mark xiv. 3-5; John 

xii. 3-5) as being “ very co.stly,” a pound of it being valued 
at more tlian 300 denarii (over £10). This apjiears to 
represent the prhjes then current for the best (juality of 
Hard, since Pliny (//.A"., xii. 26) mentions that nard spikes 
reached as much as 100 denarii per II), and, although he 
does not mention the price of nard ointment, he states 
(xiii. 2) that the “unguentnm cinnamominum,” a similar 
preparation, ranged from 25 to 300 denarii according to 
its quality. Nard ointment also varied considerably in 
price from its liability to sophistication (Id., xii. 26, 27 ; 

xiii. 2). The ingredients of the genuine ointment (?m- 
guentum nardinum nve foliatum), Pliny tells us (xiii. 2), 
w'cre Indian nard, j uncus (the leaves of Andropogon SrJweti- 
anihus, L.), cost us (the root of Aploiaxis aurirulata^ I^C.), 
amomum (the fruits of Aniomnm Cardajyionium^ L.), myrrh 
(the gum-resin of lialsaTmjdeiulron Myrrha^ Nees), balm 
(the oleo-resin of Jkdsamoderulron OpohaUamum), ompha- 
cium or oleum omphacinum (the oil expressed fr'^m unripe 
olives), and balaninum (derived from lialanites segyptiaraV}, 
Dioscorides (i. 75) also remarks that iiialabathrurn (the leaf 
of Cinnamomurn Tamala.^ Nees) was sometimes added. Of 
these ingredients costus and amomum were most relied 
upon for increasing the fragrance and the nard for tlie 
stimulating and other virtues of tlie unguent.^ 

See Kick, iu Orient u. OcHdent, lii. p. 364. The Syrians and 
Arabs simply call it “spike ’* {ehebdltdf si/nbul) or “the iiidiuu spike.” 

® The meaning of the wonl “ pistic ” is uncertain, some reuclcring 
it “genuine,” others “liquid,” and others taking it for a local name. 

* The use of alabaster vessels for preserving tliese fragrant unguents 
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The exact botanical source of the true or Indian nard | 
was long a matter of uncertainty, the descriptions given 
by ancient authors being somewhat vague. Theophrastus 
{De Odor,^ 28) classes nard amongst roots, and states that 
it came from India {Hut, Plant.,, ix. 7, 2), had a biting 
and hot taste, and resembled iris root in perfuming the air 
near it (De Odor., 1 2, 56). He also remarks {l.c., 42) that 
the ointment was one of the most durable of perfumes. 
Pliny {H.N., xii. 26, 27^ gives a somewhat confused ac- 
count, from which it appears tliat both “spike” and leaf 
were in use, although it is not clear whether the spike 
(spica) consisted of the flower-head or the fibrous lower 
portion of the stem. The only definite statement he 
makes concerning it is that the “ sincere ” nard is known 
by its red colour, sweet smell, and especially taste, “for it 
drieth the tongue and leaveth a pleasant relish behind it.” 
Dioscorides (i. 6) states that the true nard came from India 
and was collected on mountains beside which the river 
Ganges flowed. He describes it as blackish with short 
spikes, smelling something like cyperus. Linnaeus, Blanc, 
Ilatchett, and other writers have supposed that spikenard 
was an Indian grass of the genus Andropogon {A. Nardus, 
L.) ; but Sir W. Jones {As. Res., ii. 416, iv. 97) has given 
convincing reasons for identifying it with Nardostarhi/s 
Jatamansi,^ a plant of the Valerian order, the fibrous root- 
stocks or “spikes” of which are still collected in the 
mountains of Bhotan and Nepal. Further evidence is 
aflbrdod by Lambert {lUmtr. of the Genus Cinchona, App., 
p. 177), wlio found the root under the name of “spike- 
nard ” in one of the oldest chemist’s shops in London, also 
by Dyrnock {Mat. Med. W. India, 2d ed., p. 317), who 
states that the principal use of the drug at the present 
time is for making hair washes and ointments, the popular 
opinion beitig that it ])romotes the growtli and blackness 
of the hair. The name of “ spike ” applied to tlio Indian 
nard appears to be derived from its resemblance in shape 
to a spike or ear of bearded corn. The root is crowned 
by the bases of several stems, each about 2 inches or more 
in length and as thick as the finger. To these the fibrous 
tissue of former leaves adheres and gives them a peculiar 
bristly appearance. It is this portion that is chiefly 
collected. 

Other and inferior varieties of nard are mentioned by Dioscorides 
and subsequent writers. Oltic nard, obtained from the Li^riau 
Alps and Istria, consisted of the roots of plants also bclon^ng to 
the Valerian order ( Vahrimm ccltica and V. saliHna). This was 
exported to the East and thence to Egypt, and was used in the 
])reparation of baths. Mountain nard was collected in Cilicia and 
Syria, and is suppo.sed to have oonsisted of the root of Valeriana 
tuberosa. The false nai’d of Dauphine, used in later times, and 
still employed as a cliarm in Switzerland, is the root-stock of Allmm 
Vktorialis. It presents a singular resemblance to the spikes of 
Indian nard, but is devoid of fragi'ance. It is remarkable that all 
the nards belong to the natural order Valcrianaceas, the odour of 
valerian being considered disagreeable at the present day ; that 
of Nardostmhys JaZanmnsi is intermediate between valerian and 
pat('houli, although more agreeable than cither. 

The name “spikenard” has also been a])j)lied in later times to 
several plants The spikenard of the United States is Araha 
racemosa, and another species of the same genus, A. nudicaulis, is 
known as “ false spikenard.” In the West Indies Jlyptis snavcolens 
is called “spikenard,” and in Great Britain the name “]»lough man’s 
sjjikenard” is given to Inula Conyza. (K. M. II.) 

SPINACH. See Horticulture, voL xii. pp. 285, 288. 

SPINAL (^ORD. See Physiology, vol. xix. p. 34 sq. 
For the diseases affecting the spinal cord, see Ataxy 


was customary at a very early peiiod. Tlieoiihrastus (c. 314 RC.) 
states that vessels of lea<l and alabaster were best for tlio purpose, on 
account of their ihmsity and coolness, and their power of resisting the 
penetration of the ointment into their substance. Pliny also reconi- 
inends alabaster for ointment vases. For small quantities onyx vessels 
seem to have been used (Horace, Cam. iv., 12, 11. 10, 17). 

^ The plant figured by Sir W. Jones is Valeriana Hardmchii (prob- 
ably the inferior Gangetic nard of Dioscorides and the ozienitis of 
Pliny) ; the true plant is figured by Hoyle and Lambert. 
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(Locomotor), Paralysis, Pathology fvol. xviii, p. 392), 
and Burgbry. 

SPINEL. See Mineralogy, vol. xvi. p. 386, and Ruby, 
SPINELLO ARETINO (r. 1330- c. 1410), painter, the 
son of a Florentine named Luca, who had taken refuge in 
Arezzo in 1310 when exiled with tlie rest of the Ghibel- 
line party, was born at Arezzo about 1 330. Spinello was 
a pupil of Jacopo di Casentino, a follower of Giotto, and 
his own stylo was a sort of link between the school of 
Giotto and that of Siena. In the early part of his life 
he worked in Florence as an as.sistant to his master Jacopo 
while painting frescos in the church of the Carmine and 
in Sta Maria Novella. Between 1360 and 1384 he was 
occupied in painting many frescos in and near Arezzo, 
almost all of which have now perished.^ After the sack 
of Arezzo in 1384 Spinello returned to Florence, and in 
1387-88 with some assistants covered the Malls and vault 
of the sacristy of S. Miniato near Florence with a series of 
frescos, the chief of which represent scenes from the life of 
St Benedict. These still exist, though in a sadly restored 
condition; they are very Giotto-like in composition, but 
have some of the Siena decorative brilliance of colour. Tn 
1391-92 Spinello M^as painting six frescos, which still re- 
main on tlie south M'all of the Pisan (^ampo Santo, repre- 
senting iniracdes of St Potitus and St Ephesus. For these 
he received 270 gold florins. Among his later M'orks the 
chief are the very fine series of frescos painted in 1407-8 
on the walls and vault of a chapel in the municipal build- 
ings of Siena ; these also have suffered much from repaint- 
ing, but still are the finest of Spinello’s existing frescos. 
Sixteen of these represent the war of Frederick Barbarossa 
against the rej)ul)lic of Venice. Spinello died at Arezzo 
about 1410. 

Spinello’s frescos are all .stiong and highly decorative vorks, 
drawn with much spirit, and are very superior in style to his 
panel pictures, many of whicli appear to be mere botleya produc- 
tions. The academy of Florence possesses a panel of the Madonna 
and Saints, which is chiefly interesting for its signature---** Hoc 
opus piiixit Spinollus Luce Aritio 1) . 1 . A . 1391.'* The easel 
pictures which arc to be found in the various galleries of Europe 
^vc little or no notion of Spinello’s power as a painter. 

SPINET. See Pianoforte, vol. xix. i>. 67 sq. 
SPINNING. See Yarn. 

SPINOLA, Ambrogio Spinola, Marchksk di (r. 1571-. 
1630), a celebrated general, belonged to a noble and 
wealthy Italian family, and was born at Genoa about 
1571. After the siege of Ostend had languished for more 
than two years under tlie direction of the archduke Albert, 
Spinola, who, though not a soldier by iirofcssion, had seen 
something of carn])aigning during a season or two, came 
upon the scene as a condottiere and reced ed charge of the 
>vorks. He entered upon his task in October 1603, and 
his courage and vigour were reM-ardod by the surrender 
of the place on 20th Seiitember 1604. J luring the next 
five years, until the conclusion of the armistic'u of 1609, 
he frequently encountered Maurice of Orange, but on the 
whole with iindeci.sive results. In 1620 he was .sent by 
I Spain into the Palatinate of the Rliinc, and took many 
places; in the following year, on the renewal ot the war 
with Holland, he returned to the scenes of liis earlier 
campaigns, where his princijial exploits W'ero tlie capture 
of Jiilich in February 1622 and of Breda after a ten 
months’ siege in June 1025. His health now began to 
give “way; and his sjiirits are .said to have been further de- 
pressed by Philip’s disregard of lii.s jiecuniary claims. He 
died at Castel-Nuovo di Scrivia on 25tli Sejitcmber 1630. 

SPINOZA, Baiiuuit (1G32-IG77), or, as he afterwards 
signed himself, Benedict de Spinoza, philosopher, "was born 
at Amsterdam on 21th November 1032. His parents be- 


® Tlie line Ireseo of an Apnrjilyjjtii' wlurh htill exists iii S« 

Maria dcgli Aiigeli at Arezzo beloug.'s to about 1400. 
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longed to the community of Jewish emigtunts from Portugal 
and Spain who, fleeing from Catholic persecution in the 
Peninsula, had sought refuge in the nearly emancipated 
Netherlands. The name, variously written De Spinoza, 
D’Espinoza, and Despinoza, probably points to the pro- 
vince of Leon as the previous home of the family; there 
are no fewer than five townshiijs so called in the neigh- 
bourliood of P>urg 08 , Of the philosojjhor’s parents nothing 
is known. ITis father is said to have been a tradesman 
in fair circumstances, and the liouse is still shown u]3on 
the liurgwal where his son Baruch was born; two sisters, 
Rebekah and Miriam, formed the remainder of the family. 
Spinoza received his first training under the senior rabbi, 
Saul Levi Mortoira, whose most promising pupil he soon 
bo(!ame. Under Mortoira he became familiar with the 
Talmud and, what was jirobably more important for his 
own development, with the pliiJosojdiical wTitinga of Ibn 
Ezra and Maimonides, Ltwi ben Oerson, Chasdai Creskas, 
and other representatives of Jewish medimval thought, 
who aim at combijiing the traditional theology with ideas 
got from Aristotle ami Iiis Neoplatonic commentators. 
Latin, still the universal language of learning, formed no 
part of Jewish education; and Spinoza, after learning the 
elements from a German master, resorted for further in- 
struction to a ]»hy.sician named Franz van den Ende, who 
eked nut an income by taking pujnls. Van den Ende 
appciirs to have been distinctly a man of parts, though 
of a soinewliat indiscreet and erratic character. Re was 
eventually Jianged in Paris as a conspirator in 1C74. His 
enthusiasm for the natural sciences may have been the 
only ground for tlie reputation ho liad acquired of instilling 
atheistic notions into the minds of his ]m[)ils along with 
the liaiin which he taught them. But it is quite possible 
that his scientific studies had lircd in him, as in many 
others at that time, a materialistic, or at least a naturalistic, 
turn of mind ; indeed we should expect as much in a man 
of Van den Ende’s soinewliat rebellious temperament. We 
do not know whether his influence w'as brought to bear in 
this sense upon Spinoza ; but it has been suggested that 
tlie writings of Bruno, wdiose s])irit of enthusiastic natural- 
ism and fervid revolt against tlie clmrch would be 
especially dear to a man of Van den Ende’s leanings, may 
have been j>ut into the pupil’s luuid by the master. Latin, 
at all events, Spinoza learned from Van den Ende to use 
with correctness, freedom, and force, though his language 
does not, of course, conform to classical canons. The only 
romance of Spinoza’s life is connected with Van den Ende’s 
household. The physician had an only daughter, Clara 
Maria by name, who, besides being a proficient in music, 
understood Latin, it is said, so jierfectly that she was able 
to teach her fathers ])U[»ils in his absence. Spinoza, the 
story goes, fell in love with his fair instructress ; but a 
fellow- student, called Iverkering, supi>lantod him in his 
mistress’s affections by the helj) of a valuable necklace of 
pearls which he presented to tlie ytning lady. Chronology 
unfortunately forbids us to accept this little ejusode as true. 
Recent investigation has j)roved that, while the marriage 
with Kerkering, or rather Kerckkrink, is a fact, it did not 
take place till 1671, in which year the bride, as appears 
by the register, was twenty-seven years of age. She 
cannot, therefore, liave been more than eleven or twelve 
in 1656, the jsear in which Spinoza left Amsterdam; and 
as Kerckkrink was seven years younger than Spinoza, 
they cuniiot well have been simultaneous jiupils of Van 
den Ende and simultaneous suitors for his daughter’s hand. 
But, though the details of the story thus fall to pieces, it is 
still possible that in the five years which followed his 
retirement from Amsterdam Bpinoza, who was living 
within easy distance and paid visits to the city from time 
to timei, may have kept up his connexion with Van den 


Ende, and that the attachment may have dated from this 
later period. This would at least be some explanation for 
the existence of the story; for Colerus expressly says tlmt 
Spinoza “often confessed that he meant to marry her.” 
But beyond possibility we cannot go in the matter. 
There is no mention of the Van den Endes in Spinoza’s 
correspondence; and in the whole tenor of his life and 
character there is nothing on which to fasten the prob- 
ability of a romantic attachment. 

Hie mastery of Latin which he acquired from "Van den 
Ende opened up to Spinoza the whole world of modern 
philosophy and science, both represented at that time by 
the writings of Descartes. He read him greedily, says 
Colerus, and afterwards often declared tliat he had all his 
philosophical knowledge from him. The impulse towards 
natural science which he had received from Van den Ende 
would be strengthened by the reading of Descartes; he 
gave over divinity, we are told, to devote himself entirely 
to these new studies. His inward break with Jewish 
orthodoxy dated, no doubt, farther back, — from his ac- 
(piaintance with the philosophical theologians and com- 
mentators of the Middle Ages; but these new interests 
combined to estrange him still further from the traditions 
of the synagogue. He was seldomer seen at its services, — 
soon not at all. The jealousy of the heads of the synagogue 
w^as easily roused. An attempt seems to have been made 
to draw from him Ins real ojunions on certain j>romincnt 
]»oints of divinity. Two so-called friends endeavoured, on 
the ])lea of doubts of their own, to lead him into a theo- 
logical discussion ; and, some of Spinoza’s expressions being 
repeated to tlio Jewish authorities, he w^as summoned to 
give an account of himself. Anxious to retain so })roinising 
an adherent, and ])robably desirous at the same time to 
avoid public scandal, the cliiefs of the community offered 
him a yearly pension of 1000 florins if lie would outwardly 
conform and a])]>car now and then in the synagogue. But 
such deliberate hypocrisy was abhorrent to Spinoza’s nature. 
Threats were equally unavailing, and accordingly on the 
27th of July 16f)C Spinoza w^as solemnly cut off from the 
commonwealth of Israel. The curses pronounced against 
him may be read in most of the biographies. While 
negotiations were still pending, ho liad been set upon one 
evening by a fanatical ruffian, who thought to expedite 
matters with the dagger. Warned by this that Amsterdam 
w^as hardly a safe place of residence for him any longer, 
Spinoza had already left the city before the sentence of 
excommunication w’^as pronounced. He did not go far, but 
took up his abode with a friend who lived some miles out 
on the Old Church road. His host belonged to the Col- 
legiants or Rhijnsburgers, a religious society w^hich had 
sprung up among the proscribed Armiriians of Holland. 
The imrc morality and simple-minded jiiety of this com- 
munity seem early to have attracted Sjiiuoza, and to have 
won his unfeigned respect. Several of liis friends were 
Collegian ts, or bclongetl to the similarly-minded community 
of the Mennonites, in which the Collegiants were after- 
wards merged. In this quiet retreat Sjiinoza spent nearly 
five years. He drew up a protest against the decree of 
excommunication, but otherwise it left him unmoved. 
From this time forward be disused his Hebrew name of 
Baruch, adopting instead the Latin equivalent, Benedictus. 
Like every Jew, Spinoza had learned a handicraft; he was 
a grinder of lenses for optical instruments, and was thus 
enabled to earn an income sufficient for his modest wants. 
His skill, indeed, was such that lenses of his making were 
much sought after, and those found in his cabinet after 
his death fetched a high price. It was as an optician that 
he was first brought into connexion with Huygens and 
Leibnitz ; and an optical Treatise on the Rainbow^ written 
by him and long supposed to be lost, has been recently 
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discovered and reprinted by Dr Yloten. He was also 
fond of drawing as an amus^ent in his leisure hours; 
and Colerus had seen a sketoh-book full of such drawings 
representing persons of Spinoza’s acquaintance, one of 
them being a likeness of himself in the character of 
Masaniello. 

The five years which followed the excommunication 
must have been devoted to concentrated thought and study. 
Before their conclusion Spinoza had parted company from 
Descartes, and the leading positions of his own system 
were already clearly determined in his mind. A number 
of the younger men in Amsterdam — many of them students 
of medicine or medical practitioners — had also come to 
regard him as their intellectual leader. A kind of philo- 
sophical club had been formed, including among its members 
Simon de Vries, John Bresser, Louis Meyer, and others 
who appear in Spinoza’s correspondence. Originally meet- 
ing in all probability for more thoroughgoing study of the 
Cartesian philosophy, they looked naturally to Spinoza for 
guidance, and by-and-by we find him communicating sys- 
tematic drafts of his own views to the little band of friends 
and students. The manuscript was read out and discussed 
at their mootings, and any points remaining obscure were 
referred to Spinoza for further explanation. An interesting 
specimen of such difficulties, propounded by Simon de 
Vries and resolved by Spinoza in accordance with his own 
princi{)les, is i)reserved for us in Spinoza’s corresj^ondencc. 
This Simon do Vries was a youth of generous impulses and 
of much promise. Being in good circumstances, he was 
anxious to show^ his gratitude to Spinoza by a gift of 
2000 florins, which the philosopher lialf -jestingly excused 
himself from accepting. De Vries died young, and would 
fain have left his fortune to Spinoza ; but the latter re- 
fused to stand in the way of his brother, tlio natural heir, 
to whom the pro])erty Wiis accordingly left, with the con- 
dition that he should pay to Spinoza an annuity sufficient 
for his maintenance. The heir ofTerod to fix the amount 
at 500 florins, but Spinoza accepted only 300, a sum wdiich 
was regularly [laid till his death. The written communica- 
tions of his own doctrine referred to above belong to a 
period after Spinoza liad removed from the neighbourhood 
of Amsterdam ; but it has been conjectured that the Siiort 
Treatise on God^ on Man^ and his Wellbebruf^ which repre- 
sents his thoughts in their earliest systematic form, was 
left by him as a ])arting legacy to this group of friends. 
Tt is at least certain, from a reference in Spinoza’s first 
letter to Oldenburg, that such a systematic cxj)osition was 
in existence before September 1601.^ There artJ two 
dialogues somewhat loosely incorporated with the work 
which probably belong to a still earlier pcrio<l. The short 
ap})endix, in which the attempt is made to present the 
chief points of the argument in geometrical form, is a fore- 
runner of the Ethiesy and was probably written aoincwffiat 
later than the rest of the book. The term “Nature” is put 
more into the foreground in the Ti'eati^e^ a j»oint which 
might be urged as evidence of Bruno s influence, — the 
dialogues, moreover, being specially concerned to establish 
the unity, infinity, and self-containediicss of Nature^ ; but 

^ Various inaiiuscript copies were apparently made of the treatise in 
question, but it wius not printed, and dropped entirely out of knowledge 
till 1852, when Edward Bolimer of Halle lighted upon an abstract of 
it attaelied to a copy of Colerus’s Life^ and shortly ufterwanls uik>!i a 
Dutch MS. ])urportiug to be a translation of the treatise from the Latin 
original. This was published in 1862 by Van Vloten with a re-transla- 
tion into Latin. Since then a superior Dutch translation has been 
discovered, whicli has been edited by lYofessor Schaarschinidt and 
translated into Gennaii. Anotlier CT<‘rn[ian version with introduction 
and notes has been published by Sigwart based on a ooniparison of tlie 
two Dutch MSH. 

“ The fact that Spinoza nowhere mentions Bruno would not imjdy, 
according to the literary habits of those days, that he wa'. not octjuainted 
with his speculations and even indebted to them. There is no mention. 
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the two opposed Cartesian attributes, thought and exten- 
sion, and the absolutely infinite substance whose attributes 
they are — substance constituted by infinite attributes — 
appear here as in the Ethics, TJio latter notion— of sub- 
stance — ^is said to correspond exactly to “ the essence of 
the only glorious and blessed God” The earlier differs 
from^ the later exposition in allowing an objective causal 
relation between thought and extension, for which there 
is substituted in the Ethics the idea of a thoroughgoing 
parallelism. 

Early in 1661 Spinoza’s host removed to Ilhijnsburg 
near Leyden, the headquarters of the Oollegiant brother- 
hood, and Spinoza removed witli him. ’riio house where 
they lived at Khijnsburg is still standing, and the road 
bears the name of Spinoza Lane. A"ery soon after his 
settlement in his new quarters he was sought out by Henry 
Oldenburg, the first secretary of the Jloyal Society.-^ Olden- 
burg became Spinoza’s most regular eorrespondtint, — a third 
of the letters preserved to us are to or from him ; and it 
appears from his first letter that their talk on this oooasion 
was “on God, on infinite extension and thought, on the 
difference and the agreement of these attributes, on the 
nature of the union of the human soul with the Ixidy, as 
well as concerning the i)rinciples of the Cartesian and 
Baconian philosoidiics.” Spinoza must therefore have 
unbosomed liimself pretty freely to his visitor on the main 
points of his system. Oldenburg, however, was a man of 
no s])cculative capacity, and, to judge from his sulisequent 
correspondence, must have quite failed to grasj) the real 
import and scope of the thoughts communicated to him. 
From one of Oldenburg’s early letters we learn that the 
treatise De Intellect us Emendatione w'as ])robably Sj)inoza’s 
first occupation at Ilhijnsburg. The nature of the work 
also boars out the supixisition that it was first undertaken. 
It is, in a manner, Spinoza’s “organon,” -the doctrine of 
method whicli lie would substitute for the corresponding 
doctrines of Bacon and Descartes, as alone consonant with 
the thoughts which were shajiing thomsijlves or had shaped 
themselves in his mind. It is a theory of philosoi>liical 
truth and error, involving an account of the course of 
philosophical iiKjuiry and of tlic supreme object of know- 
ledge. it was apparently intended by tlic author as an 
analytical introduction to the constructive exposition of 
liis system, which he iireseiitly essayed in the Ethics, But 
he must have found as he iiroceeded that the two treatises 
would cover to a large extent the same ground, tlie account 
of the true method merging almost inevitably in a state- 

tor example, ot Hobbes lliroii^liout Spinoza’s political writing, and 
only one niKual reference to biin in a letter, ultbough tlie obligation of 
the Duteli to tlie English thinker lies on the surface. Accordingly 
lull weight must be allowed to the internal evideiico brought forward 
by Sigwart and otliers to piove Spino/a’s acijuaintaiiee witli Bruno’s 
writings. But in regard to this (jiiestioii, and in regard to the elahoiate 
irsearches <lirected to }Uove that the. imiin deti'iim nations ol S)t.iiozu’8 
thought arc anticipated in the Tnedi»r\al ]>hilosoplieis ol liis own lace, 
jt must be said that these investigations are ol i oinparati\rI\ little 
vital interest. Doubtless Spinoza’s Ihoimbt was coloured hv Im- Hebraic 
origin anrl his Hebraic studies ; from these sources, al»o\e all, he may 
iiave brought with him ti» the study ol the tlnnlistirally i \ pi eased 
philoso]i1iy of Descartes the need, ami the profound < on\n tion, of unity. 
But the main stiain of Sjnno/a’s thoiighl is siifticienf ly explained by 
refeieiici* to tlie (.’artesian ]>hiIosoj>hv itsell, the inlclle( t iial rniiicu 
of the time. Descartes s metaplijsies can be shown to Je.id us to the 
very threshold of Spinoza’s syslem , no! onl\ the geneial form, but 
the very terminology — substance, attributes, and modes — la^> waiting 
to be appro] vnatecl by an ni(lepondi*nt .student 

® Henry Oldenburg {c 1626-1 C7S) was a native of Bremen, but had 
settled in England in the time ol tin* (Horn m on wealth. Though hardly 
a scientific nmn himself, he h.ad a genuine interest in .scieme, and must 
liave yiOHsessei] soeiril gifis. He was the friend of Boyle, and ac.ju.'imted 
with mo.stof the le.idcrs of science in England a.s well us with many on 
the Continent. He delighted 1 o keep himself in this way au cmrani with 
the latest developments, ami lost no opportunity of establishing relations 
with men of seientifie rejiiitation. It wms yirobahly at the suggestion of 
Huygens that he bent his steps towards Si>ido7ji’.s lodging. 
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inent of the truth reached by its means. The Amendment 
of the Uriderstanding was therefore put aside unfinished, 
and was first published in the Opera Posthuynja, Spinoza 
meanwhile concentrated his attention upon the and 

we learn from the correspondence with his Amsterdam 
friends that a considerable part of book i. liad been com- 
municated to the philosophical club there before Februaiy 
lfiG3. It formed his main occupation for two or three 
years after this date. Though thus giving his friends 
freely of his best, Spinoza did not cast his tlioughts broad- 
cast upon any soil. He had a puj)il living with him at 
Rhijnsburg whose character seemed to him lacking in 
solidity and discretion. This pupil ([irohably Albert Burgh, 
who afterwards joined the Church of Rome and penned a 
foolislily insolent epistle to his former teacher) was the 
occasion of Spinoza’s first ]mblication, — the only publi- 
cation indeed to which his name. Avas attached. Not 
deeming it prudent to initiate the young man into his own 
system, he took for a text-book the second and third parts 
of Descartes’s which deal in the main with natural 
philoso[)hy. As he proceeded he jnit Descartes’s matter 
in his own language and cast the whole argument into a 
geometric form. At the re«iuost of his friends he devoted 
a fortnight to apjilying the same method to the first or 
mctaiihysical part of Descartes’s philosophy, and the sketch 
was published in 1G63, with an ap[)endix entitled Cogitata 
Metaphgsiraf still written from a Cartesian standpoint 
(defe.nding, for example, the freedom of the will), but con- 
taining hints of his own doctrine. The book was revised 
by Dr Meyer for publication and furnished by him, at 
Spinoza’s r(H|Ucst, with a preface, in whicli it is expressly 
stated that the author speaks throughout not in his own 
person but simply as the exponent of J lescartes. A Dutch 
translation appeared in the following ye^ir.' 

In 1G03 Sjuiioza removed from Rhijnsburg to Voor- 
biirg, a suburl)an village about 2 miles from The Hague. 
His reputation had continued to spr(‘ad. From Rhijnsburg 
he had j)aid frequent visits to The Hague, and it was prol)- 
ably the ilcsire to be within reach of some of the friends 
he had made in these visits— among others the De Witts 
— that prompted his cliango of residence. He had works 
in hand, moreover, which lie wished in due time to publish , 
and in that connexion the friendly jiatronagc of the De 
Witts might be of essential service to him. The first years 
at Voorlmrg continued to be occupied by the composition 
of the Ethirii, which was probably finished, however, by 
the summer of 1 GGf). A journey made to Amsterdam in 
that y<’,ar is conjectured to have had reference to its 
publication. Rut, finding that it would be impossible to 
keep the authorship secret, owing to the numerous hands 
through which parts of the book had already passed, 
Spinoza detenuinc*d to keep his manuscript in his desk for 
the present. In September 1GG5 we find Oldenburg tAvit- 
ting him AA-ith having turned from jdiilosophy to theology 
and busying himself Avith angels, jiriqiliecy, and miracles. 
This is the first reference to the Tnuiaim Theologico- 
Politiat^, wdiicli formed his chief occupation for the next 
four years. The aim of this treatise may be best under- 
stood from the full title Avitli Avhich it Avas furnished — Trac- 
iaim Theologico-Politims, cfmtincm dt^itrrfatinnes alv/vot, 
(/tiilrtift osfenditnr lihertateyyi philosophandi non tantum salva 
pietate et reiputAwm pare posse concedi sed eandem nisi cum 
jHice 7'eipnhliraR ipsafjne pietate. toUi non posse. It is, in 
fact, an elociiiently reasoned defence of liberty of thought 
and speech in si»eculative matters. The external side of 
religion -its rites and obserA^ances* -must of necessity be 

^ Th(* title ef Uie Latin onpinal ran — JKenati dea C artc^ Prinripionim 
Phi losopkiw pars i. rt li 7iutre ijeameinco demmsirattp ptr BenedicUtm 
lie l^pinoza Amatelodamensem, Acresserunt ejusdem Cogiiata Aleia- 
phgsua. 


subject to a certain control on the part of the state, whose 
business it is to see to the preservation of decency and 
order. Rut, with such obvious exceptions, Spinoza claims 
complete freedom of expression for thought and belief; 
and he claims it in the interests alike of true piety and of 
the state itself. The thesis is less interesting to a modern 
reader — because now generally acknowledged — than the 
argument by which it is supported. Spinoza’s position 
is based upon the thoroughgoing distinction drawn in the 
book between philosoidiy, which has to do with knowledge 
and opinion, and theology, or, as we should now say, reli- 
gion, which has to do exclusively with obedience and con- 
duct. The aegis of religion, therefore, cannot be employed 
to cover with its authority any speculative doctrine; nor, on 
the other hand, can any speculative or scientific investiga- 
tion be regarded as putting religion in jeopardy. Spinoza 
undertakes to prove his case by the instance of the Hebrew 
Scriptures. Scripture deals, he maintains, in none but the 
simplest precepts, nor docs it aim at any tiling beyond the 
obedient mind ; it tells ns nought of tlio divine nature, but 
what men may jirofitably apjily to their lives. The greater 
part of the treatise is devoted to working out tliis lino of 
thought ; and in so doing S])inoza consistently applies to 
the interpretation of the Old Testament those canons of 
historical exegesis which arc often regarded as of compara- 
tively recent groAvth. The treatise thus constitutes the first 
document in the modern science of Biblical criticism. It 
was published in 1670, anonymously, jirinter and place of 
publication being likewise disguised (IJamburgi ajmdlJtdn- 
rimm KunraJd), The storm of opposition which it encoun- 
tered showed that these precautions were not out of place. 
It was synodically condemned along with Hobbes’s Levia- 
than and other books as early as April 1671, and was con- 
sequently interdicted by the states-general of Holland in 
1674 ; before long it was also placed on the Index by the 
Catholic authorities. Rut that it AA’as widely read appears 
from its frequent re-issuo with false title-pages, represent- 
ing it now as an historical work and again as a medical 
treatise. Controversialists also crowded into the lists 
against it. A translation into Dutch apjiears to have been 
proposed; but Spinoza, who foresaw that such a step would 
only increase the commotion which was so distasteful to 
him, steadily set his face against it. No Dutch translation 
appeared till 1 693. 

The same year in which the Treatise Avas jmblished 
Spinoza removed from his suburban lodging at Voorburg 
into Tlic Hague itself. He took rooms first on the Veerkay 
Avith tlie widow Van de Velde, who in her youth had assisted 
Grotius to escape from his captivity at Loewenstein. Tliis 
was the house afterwards occuiiied by Colerus, the wortliy 
Lutheran minister who became Spinoza’s biographer. Rut 
the widow insisted on boarding her lodger, and Spinoza 
presently found the expense too great for his slender luirsc. 
He accordingly removed to a liouse on the Pavelioen Gracht 
near at liand, occupied by a painter called Van der Spijek. 
Here he spent the remaining years of his life in the frugal 
independence Avhich he prized. Colerus gives particulars 
which enable us to realize the almost incredible simplicity 
and economy of his mode of life. He would say sometimes 
to the people of the house that he aa^rs like the ser])ent 
AAdio fonns a circle with his tail in liis mouth, meaning 
thereby that he had notliing left at the year’s end. His 
friends came to visit him in his lodgings, as well as others 
attracted by his rciuitation — Leibnitz among the rest — and 
AA^ere courteously entertained, but Spinoza preferred not 
to accept tlieir offers of hospitality. He spent the greater 
part of his time quietly in his own chamber, often having 
his meals brought there and sometimes not leaving it for 
two or three days together when absorbed in his studies. 
On one occasion ho did not leave the house for three 



i S F 1 JN 

months. **When ne happened to be tired by having 
applied himself too much to his philosophical meditations, 
he would go downstairs to refresh himself, end discoursed 
with the Van der Spijcks about anything that might afford 
matter for an ordinary conversation, and even about trifles. 
He also took pleasure in smoking a pipe of tobacco ; or, 
when he had a mind to divert himself somewhat longer, 
he looked for some spiders and made them fight together, 
or he threw some flies into the cobweb, and was so well 
pleased with the result of that battle that he would some- 
times break into laughter (Colerus). He also conversed 
at times on more serious topics with the simple people 
with whom ho lodged, often, for example, talking over the 
sermon with theip when they came from church. He 
occasionally went himself to liear the Lutheran pastor 
preach' —the predecessor of Colerus — and would advise the 
Van der Spijeks not to miss any sermon of so excellent a 
preaclier. The children, too, he put in mind of going often 
to cliurch, and taught them to be obedient and dutiful to 
their parents. One day his landlady, who may have heard 
strange stories of her solitary lodger, came to him in some 
trouble to ask him whether he believed slie could be saved 
in the religion she professed. “ Your religion is a good 
one,” said SY)inoza ; “ you need not look for another, nor 
doubt that you will be saved in it, provided that, while you 
a])ply yourself to piety, you live at the same time a peiice- 
alde and quiet life.” Only once, it is recorded, did Spinoza’s 
admirable self-control give way, and that was when he 
received the news of the murder of tlic Dc Witts by a 
frantic mob in the streets of The Hague. It was in the 
year 1672, when the sudden invasion of the Low Countries 
by Louis XIV. raised an irrosistildc clamour for a military 
leader and overthrew the republican constitution for wdiich 
the De Witts had struggled. John I)e Witt had been 
Spinoza’s friend, and had bestowed a small pension upon 
him ; he liad S})inoza’s full sympathy in his political aims. 
On receiving the news of the brutal murder of the two 
brotliers, Spinoza burst into tears, and his indignation 
was so roused that he was bent ui)on publicly denouncing 
the crime upon the spot where it had been committed. 
But the timely caution of his host prevented his issuing 
forth to almost certain death. Not long after Spinoza 
was himself in danger from the mob, in consequence of a 
visit which he pai<l to the French canq». He had been in 
correspondence w ith one Colonel Stoupe, a Swiss theologian 
and soldier, tlien serving with the prince of Conde, the 
commander of the French army at Utrecht. From him 
Spinoza received a communication enclosing a passport 
from the French commander, who wished to make his 
acquaintance and promised him a jiension from the French 
king at the easy price of a dedication to liis majesty. 
Spinoza went to Utrecht, but returned without seeing 
Cond6, who had in the meantime been called elsewhere ; 
the pension he cuvilly declined. There may liavo bci^n 
nothing more in the visit than is coutairi(*d in this narra- 
tive ; but on his return Spinoza found that the populace 
of The Hague regarded liim as no better than a sj»y. The 
town w'as full of angry murmurs, and tlie landlord feared 
that the mob would storm his house and drag Sjunoza out. 
Spinoza quieted his fears as well as lie could, assuring 
him that as soon as the crowd made any threatening move- 
ment he would go out to meet them, “ thougli they should 
serve me as tlicy did the poor Do Witts. T am a good 
republican and have never had any aim but the honour 
and w’elfare of the state.” nap]>ily the danger passed off 
Avithont calling for such an ordeal. 

In 1673 Spinoza received an invitation from the elector 
palatine to quit his retirement and become profassor of 
philosophy in the university of Heidelberg. The offer 
was couched in flattering terms, and conveyed an express 
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assurance of the largest freedom of speech in philosophy, 
which the prince is confident that you will not misuse to 
disturb the established religion.” But Spinoza’s experience 
of theological sensitiveness led him to doubt the possibility 
of keeping on friendly terms with the established religion, 
if he wrero placed in a public capacity. Moreover, ho was 
not strong ; he had had no experience of public teaching ; 
and he foresaw that the duties of a chair would put an 
end to private research. For all these reasons lie court- 
eously declined the offer made to him. There is little 
more to tell of Lis life of solitary meditation. In 1675 
we learn from his correspondence that he entertained the 
idea of publishing the and made a journey to 

Amsterdam to arrange matters with the printer. “ But, 
w’^hilst 1 W'as busy with this,” lie wTites, “the report was 
spread everywhere that a certaiti book of mint*, was in the 
press, w'herein I endeavoured to shtiw that there was no 
Go<l; and this report found cnjdencc with many. Where- 
upon certain theologians (themselves i)erha])s the authors 
of it) took occasion to complain of me to the prince and the 
magistrates ; moreover, the stupid C^artesians, because they 
are commonly supposed to side with me, desiring to free 
themselves from that suspicion, w^ere diligent without 
ceasing in their execrations of my doctrines and writings, 
and are as diligent still.” As the commotion seemed to 
grow worse instead of subsiding, Spinoza consigned the 
manuscript once more to his desk, from which it w'as not 
to issue till after his death. TTis last literary work was 
the unfinished Tractnivs PoUtinis and the j)rej)aration of 
notes for a now edition of tlie Travtatus Thealoffiro-PoUti- 
nus^ in wliich ho hoped to remove some of the misunder- 
standings which the book had met with. The Traciaius 
Politiem develops his ]»lulosophy of law and government 
on the lines indicated in liis other works, and connects 
itself closely with the theory enumuated by Hobbes a 
generation before. Consinn])tion had been making its 
insidious inroads upon Spinoza for many years, and early 
in 1677 ho must have been conscious that he was seriously 
ill. On Saturday the 20th of February ho sent to 
Amsterdam for his friend Dr Meyer. On the following 
day the Van der Spijeks, having no thought of immediate 
danger, w^i*nt to the afternoon service. When they came 
hack Spinoza was no more ; he had died abriut tlire.e in 
the afternoon with Meyer for the only witness of his last 
moments. Spinoza w^as buried on tlie 25th of February 
“ill the new church upon the Spuy, being attended,” (Jolerus 
tells us, “ by many illustrious ]nirsons and followed by six 
coaches.” He Avas little nu)re than forty-four years of age. 

Spinoza’s etfects were few and realized little more than was re- 
quired for the payment of charges and oiilstandiiig dehts. “One 
need only cast one’s eyes uiioii the aeeoiint,” says Ins liiographer, 
“to perceive that it was the inventory of a tine philosopher. It 
contains only some small Isioks, some engravings, a few lenses, 
and the instruments to polish them ” Ills desk, containing liis 
letters and his unpiihlished works, Spinoza had jnevioiisly charged 
his landlord to convey to Jan Hienwertz, a publisher in vAmsterdarn. 
This was done, and the Opera rosfhunia apjieareil in the same year, 
Avithout the luithor's name, hut w'lth his initials upon the title- 
page. They were furnished with a ])refaee written in Dutch by 
Jiirig Jellis, a Mennoiiite fiieiid ol S])in<)/a’H, and tiaiislated into 
Latin hy Dr Meyer. Next year the hook was ]»iosciihed in a 
violently Avorded edict hy the stales of ilolland and West Friesland. 
Tlie oliloqiiy which thus gathered louiid Spinoza in the later years 
of his life remained scttlcMl upon Ins memory for a full hundred 
j'ears after liis death. Hume’s cusuiil allusion to “this tamoiis 
atheist” and his “hideous hypothesis” is a fair specimen of the 
huie in which he is iisuiillv lefoned to ; people, talked ahoiit 
Spinoza, Tjessiiig said, “as if he were a dead dog.” The eliaiigo 
01 opinion in this respe- 1 may he dated from Ijessing’s famous con- 
versation wilh Jacohi in 17^0. Lessing, Doelhe, Herdei, Novalis, 
and Sehleiennachcr, not to mention phihisophers hkc Sehelling 
and Hegel, united in recoffin/ing the unique. stien«th and smceiity 
of Spinoza’s tliought, and in setting him in his nghflul place among 
the speculative leaders of mankind, Transtused into tlicir writings, 
Ins spirit has had a large share in moulding the philosophic tliought 
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of the 19th contuiy, and it has aUo been widely Influential beyond 
the Bchools. Instead of his atheism Hogel speaks of his acosmisni, 
and Kovalis dubs liim a God-intoxicated man. Schleiermacher's 
fine apostrophe is well known, in viiich ho calls upon us to ‘^oifer 
a lock of hair to the inaiies of the holy and excommunicated 
Spinoza.” 

Spinoza’s pej’sonal ap])curaiice is described by Colerus from the 
accounts given him by many people at The Hague who know him 
familiarly. ** He w^as of a middle size, and liad good features in 
his face, the skin somewhat dark, black curled hair, and the long 
eyebrow.s of the same colour, so that one might easily know from 
his looks tliat he was descended from the I’oitngiiese Jews.” 
Lcihinlz also gives a similar description: “The celebrated Jewr 
Spinoza bad an olive complexion and something Sjianish in his 
face.” Thcscj characteristi«js are presoived in a i>ortrait in oil in 
the WoHenhiittcl library, which was ])rohahly the oiiginal of the 
(in that case uiihuccessfully rendered) engraving jirelixed to the 
Opera rodkuvia of 1677. This portrait has recently been photo- 
graphed for J )r Martineau’s Sf^udy of Sjnnozd. 1 n 1 8h0 a statue was 
erected to Spinoza at The Hague by international subscription 
among his adinireiw. 

Spinoza’s philosophy is a thoroughgoing paiitlioism, which has 
both a naturalistic and a mystical .side. The foundation of the 
system is the doctrine of (uie infinite substance, of which all linile 
existences are inodes or limitations fmodcs of tliought or inodes of 
extension). Ood is thus the iinniaii(*nt cause of the universe ; hut 
of creation or will there can he no question in Sjniioza’s system. 
God is used throughout as equivalent to nature {Jjeiis trim natura). 
The philosophical standpoint coiniirchonds the necessity of all that 
is — a necessity that is none other tlmn the necessity of the divine 
nature itself. To viciv tilings thus is to view thcin, according to 
Spinoza’s favourite ]»hiahc, .mb *ij)cne s h’t'nitaU^. Spinoza’s philo- 
sophy is fully considered in tin aiticlc Cauthsianism (see voL 
V. p. Ifj2 srj.). 

- The contents of the Opera Poatfimua included the 
ISttucSf tlie TraeUdu.^ PuhfictM, ami the iJr JntelMu^ JCnicndatwnc 
(the Just two uidiiiishcil), a seloction from Sninoza’s correspondenco, 
and a Comprmhmn of Jlebrein Grammar, l^ie treatise on the llain* 
btnvy supnosed to be lost, was published anonj’‘mon8ly in Dutch in 
1687. The first collected edition of Spinoza’s works was made by 
Taulus in 1802 ; there is another by Gfrorer (1830), and a third by 
Bmder (1843-46) in three volumes. * Van Vloten’a volume, publisheil 
in 1862, Ad Jicnedicti de Spinom opera qim Hvpermni omnia mjyple- 
TMntum^ is uniforni with Ihiulci’s <*dition so as to complete it by a 
supplcniciitary volume. It coutaiiied the early trcati.se De Deo et 
?mninCf the 7reatt.se on the Danilmr, and scvcial fresli letters. A 
complete and aiithoritativo edition lias only recently been achieved 
by Dr Van Vloteii and IVof<*s.soi J. W N, Land. The woik w^os 
undertaken by them for the Spinoza Memorial Coiiimitteo formed 
in Holland to celebrate the hieentenary of tlie pliilo8opher’.s death : 
the funds remaining after the ere<’tioii of the statue mentioned 
above were devoted to the puldicHtion of this handsome edithui 
(2 vols., 1882-H3). An Englisli translation of The Chief Works of 
Spinoza, by K. H. M. Klwca, apneared in 1883, and a sejiarate 
translation of the Ethics by W. 11. White was published in the 
same year ; previous tTan.slatioiis wTre uriscliolarly in execution. 
The iiifiiu authority for Spino/a’s life is the sketch puhlislied in 
1705, in Dutch, with a contiover.si.‘il sermon agaiii.st Siiinozisin, by 
iIolmnTie.s Coleuis. The KTciich \er.sioii of tliih Life (1706) has 
been several times reprinted as well as tramslafcd into Kngli.sh and 
German. The Kiiglish vci-sioii, also dating from 1706, has been re- 
printed by Air kVederiek Volloek at the end of his work, Spinoza, hijt 
Life and Philosophy ( 1 880). r Volloek’s book and Dr Martinean’s 
Study of Spinoza (1882), both admiiahlc pieces of work, are in a 
manner coinjdeinenturv, and may with ain'antnge lie .studied to- 
gether. In his iiitioduetioii Air Pollock gives a list of the biographi- 
cal sources, and also some aei-ount of the early literature relating to 
Spinoza. The Spinoza hteraliire in nioic recent times has iH^eomc 
so e.xtensivH as to forbid ipiotatioii. A. van der Tiiride’s Benedietus 
Spinoza, liiblioqrafe (The Hague, 1871) is a elassilied cAtalo^e 
as nearly as possible complete down to lh.it d.vtc. (A. SK.) 

SPIRES Speyer or A^pekr), the chief town of 

the Rlieni.sb palatinate, Bavaria, and formerly a free im- 
perial city, is situated on the left bank of the Rhine, at 
the mouth of the Speyerbach, 21 miles to the south of 
Worms. The principal streets are broad but irregular, 
and the general ajipearance of the town little corresponds 
to its high antiipiity, owing to the fact that it w^as burned 
by the French in 16S9. The only important ancient build- 
ing that has survived the flames is the cathedral, a very 
large and imposing basilica of red sandstone, and one of the 
noblest examples of Romanesque architecture now extant. 
Beyond the general interest attaching to it as one of the old 
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Hoxnanesque churches of the Rhineland, Spires cathedral 
has a peculiar importance in the histoiy of architecture as 
probably the earliest Romanesque basilica in which the 
nave as well as the side arcades was vaulted from the first. 
Built in 1030-61 by Conrad II. and his successor, this 
church has had a chequered history, its disasters culminat- 
ing in 1689, when the soldiers of Louis XIV. burned it to 
the bare walls and scattered the ashes of the eight German 
emperors who had been interred in the kings’ choir. Re- 
stored in 1772-84 and provided with a vestibule and facade, 
it was again desecrated by the French in 1794 ; but in 
1846-53 it was once more thoroughly restored and adorned 
in the interior with gorgeous frescos at the expense of 
the king of Bavaria. The large cathedral bowl (Domnapf) 
in front of tlie west facade formerly marked the boundary 
between the qiiscopal and municipal territories. Each 
new bishop on his election had to fill the bowl with wine, 
wdiilo the burghers emptied it to his health. The heathen 
tower to the east of the church, on foundations supposed 
to be Roman, was probably part of the town wall built in 
1080 by Bisliop Rudger. Of the Retscher, or imperial 
palace, so called because built after tlio model of the 
Hradschin at Prague, only a mouldering fragment of wall 
remains. It w^as in this palace that the famous diet of 
iSpires met in 1529, at which the Reformers first received 
the name of Protestants. The Altpbrtel (alta porta), a fine 
old gatew^ay of 1246, is a relic of the fi^e imperial city. 
Among the modern buildings arc several churches and 
scliools, a museum and picture gallery, &c. Spires, 
although rebuilt in 1697, has never recovered from the 
<Tuel injuries inflicted by the French in 1689. Its trade 
is insignificant, although it still has a free harbour on the 
Rhino. Its manufactures include paper, tobacco and 
cigars, sugar, sugar of lead, vinegar, beer, and leather. 
Vines and tobacco are grown in the neighbourhood. The 
population in 1880 w^as 15,589 and in 1885 16,228. 

8j»iros, known to the Romans as Augusta Nemefuvi or Lemetm, 
anil to tho Gauls as Eaviomagu.s, is one of the oldest towns on the 
Rhine. The modem name appears first, under the lorin Spiia, 
about the 7th ci'iitury. Captured by Julius Ca-sar in 47 n c,, it 
wa.s repeatedly destroyed by the barbarian hordes in the first lew 
I'entuncs of the Christian era. The town liad become an episcopal 
seat in the 4th century ; but lieatlieriibiii supervened, and the present 
bi.sliopno dates from 61 0. In 830 Spira became part of the Frankish 
empire, the emperors having a “palatium” here; and it was especi- 
ally favoured by the Salie imperial bou.se. The contentions between 
the bishops and the citizens were us obstinate and severe .is in any 
other city of Germany. The situation of the town oppo.sitc tlio 
mouths of several roads through the Rhine valley early fostered its 
trade ; in 1294 it rose to be. a free, inqierial city, although it owned 
no territory beyond its walls and had a ])opulution of less than 
36.000. It enjoyed groat renown as the scat of the imperial supremo 
court from 1527 till 1689 ; it was fifth among the fiee cities of the 
Rhine, and had a vote in the Upper Rhenish diet. Numerous 
im])erial diets a.«4scnibled heiv.. From 1801 till 1814 it w’as the 
capital of a department of France ; hut it W'as restored to Bavaria 
in the latter year. By the peace of Spires in 1544 the llajishurgs 
renounced tiieir e.laims to the crowui of Sardinia. 

SPIRITUALISM. The term “ spiritualism ” ia used by 
l)hilo.sophical writers to denote the opposite of materialism. 
It is also used iti a narrower sense to describe the belief 
that the spiritual world manifests itself by producing in 
the jihysical world effects inexplicable by the knowm law's 
of nature. Tlie belief in such occa.sioiial manifestations 
has jirobably existed as long as the belief in the existence 
of spirits apart from human bodies, and a complete exa- 
mination into it would involve a discussion of the religions 
of all ages and nations. In 1848, however, a peculiar 
form of it, believed to be based on abundant experimental 
evidence, arose in America and spread there with groat 
rapidity and thence over the civilized world. To this 
movement, which lias been called “ modern spiritualism,” 
the discussion in the present article is confined. The 
movement began in a single family. In 1848 a Mr and 
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Mrs Fox and their two daughters, living at Hydeville 
(Wayne), New York, were mu& disturbed by unexplained 
knockings. At length Kate Fox discovered that the cause 
of the sounds was intelligent and would make raps as re- 
quested, and, communication being established, the rapper 
professed to be the spirit of a murdered pedlar. An in- 
vestigation into the matter seemed to show that none of 
the Fox family were concerned in producing the rappings; 
but the evidence that they were not concerned is insuffi- 
cient, although similar noises had been noticed occasionally 
in the house before they lived there. It was, however, at 
Kochester, where the two Fox girls soon afterwards w'ent 
to live with a married sister (Mrs Fish) that modern spirit- 
ualism assumed its present form, and that communication 
was, as it was believed, established with lost relatives and 
deceased eminent men. The presence of certain “mediums” 
was required to form tlie link between the worlds of the 
living and of the dead, and Kate Fox and her sister were 
the first mediums. Spiritualists do not as yet claim to know 
what special qualities in mediums enable spirits thus to 
make use of them. The earliest communications were car- 
ried on by means of “ raps,” or, as Mr Crookes calls them, 
“ percussive .sounds.” It was agreed that one rap should 
mean “ no ” and three “ yes,” while more complicated mess- 
ages were — and are — obtained in other ways, such as 
calling over or pointing to letters of the alphabet, when 
raps occur at the reiiuired letters. 

The idea of communicating with the departed was natur- 
ally attractive even to the merely curious, still more to 
those who were mourning for lost friends, and most of all 
to those who believo<l that this was tlio commencement of 
a new revelation. The first two causes have attracted 
many imjuirers ; but it is the last that chiefly gives to 
modern spiritualism its religious aspect. Many came to 
witness the new wonder, and tliu excitement and interest 
spread rapidly. “Spirit-circles” were formed in several 
families, and other mediums discovered, exhibiting pheno- 
mena of various kinds (see below). The interest in mes- 
merism and the phenomena of hypnotic trance, wlii(jh was 
widely diffused at this time both in America and Europe 
(see Maonetism, Animal, vol. xv, p. 277 «</.), Avas favour- 
able to the new idea. Information about other worlds 
and from higher intelligences Avas thought to be obtained 
from persons AA^ho couhl bo ])ut into the sleep- waking state, 
of wliom Andrew Jaekson l)avis was in America the most 
prominent example, flis work, Nature^ Divine Jievefa- 
tions (Now York, 1847), was alleged to have been dictated 
in “clairvoyant” trance. Many reputed “ cLairvoyants ” 
developed into mediums. The movement spread like an 
epidemic. There is very little evidence to show that it 
arose anywhere .spontaneously’; but those who sat with 
the Foxes Avere often found to become mecliuiris them- 
selves and then in their turn developed mediunisliip in 
othcr.s. The mere reading of accounts of seances seemed 
to develop the peculiar susce[>tibility in some pensoiKs, 
while others, who became mediums ultimately, did so only 
after prohmged and patient waiting. 

There seems to have been little practical interest in 
spiritualism in J^urope till Mrs Hayden, a professional 
medium from Roston, came over in 1852. It spread like 
wildfire within a few months of her arriA'al, — its first de- 
velo]AineTit being in the form of a mania for table-turning, 
Avhich seems to have prevailed all over Europe in 1853, 

^ It is possible that the family of T)r I*help8 were nnoware of the 
“ Itoehester knockings” when tlie <listurbances began in hia house at 
Stratford, Connecticut, in 1850 (see Caprou’s Moiieni it.s 

Facts, &c.) ; but these disturbances, jis recorded, have a closrr jv- 
seinblaiice to the ordinary ocenrnmees at a spiritualistic seance than 
those which took place at Ted worth in Ifidl (see (lianvill’s Saddm^is- 
mus Triumpfuitas) and at 81aweiisik m 180() (see Kerner’s Scherinvon 
Frevorst), and others too numerous to mention. 
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Daniel Bunglas Home, the next medium of importance 
who appeared in London, came over from America in 
1855. But it was at Keighley in Yorkshire that spiritual- 
ism as a religious movement first made any mark in Eng- 
land, and it was^ there that the first English spiritualistic 
periodical, the Yorkshire Spiritual Telegraph, was started 
in 1855. The extent to which the movement has spread 
and the present number of spirituali.sts arc very difficult 
to estimate. Vague calculations have from time to time 
been attempted: in 1867 one spiritualist estimated the 
number in America at 11,000,000 or two-fifths of the 
population, and another has held 3,000,000 to be an ex- 
treme estimate (see Spiritual Magaiine for 1867). The 
periodicals devoted to spiritualism may perhaps be taken 
to indicate the present state of the movement. There 
are in England two weekly newspapers, Light and TJw 
Medium and Dayh'eak\ one of these has advertisements 
of Sunday meetings in sixty different towns and in eighty 
different rooms. The spiritualistic journals outside (Ireat 
Britain number about 100, though proliably only aliout a 
quarter of these arc of any importance. Of these 30 arc in 
English (26 published in America and 4 in the Australian 
colonies), 15 to 20 in Frencli, and 6 in German. Hut nearly 
40 are published in Simnish in Spain and South America. 
Private circles which meet regularly are believed to be 
numerous in England ; and there are numerous public and 
somi-jnihlic trance -speaking and clairvoyant mediums, 
especially among the miners in the north. 

In the pre.sent article it is impossible to give an ex- 
haustive catalogue of the phenomena and modes of com- 
munication of modern spiritualism. Many have not now 
appeared for the fir.st time in history, though it is difficult 
to suppose any historical connexion between the new de- 
velopments and the old. Perhaps the most striking paral- 
lelism is that between the proceisdings at modern seances 
and those connected with the later (ireek ora(*le.s.^ The 
greater part of the phenomena may be divided into two 
cla.sses. To the first and earliest developed class belong 
what may be called the phy.shal phenomena of spiritual- 
i.sm,- - those, namely, which, if correctly observed and due 
neither to conscious or unconscious trickery nor to hallu- 
cination on the part of the ol^servers, exliibit a force hitherto 
unknown to science, acting in the physical Avorld otlierwise 
than through the brain or muscles ot the medium. The 
earliest of tlicse phenomena were the raps already spoken 
of and other sounds occurring without ai>parent jihysical 
cause, and the similarly mysterious ii)ovcnieiit.s of furni- 
ture and other objects ; and tlichc were shortly followed 
by the ringingof bells and jilayijig of musical instruments. 
Later followed the appearance of lights; quasi-human 
voices ; musical sounds, jiroduced, it is sujqiosed, Avithout 
instruments; the “materialization ” or jircscnci' in material 
form of what seem to bo human Jiainls and faers, and 
ultimately of complete figures, alliged to la* not fJiosc of 
any person present, and soiuotimes claimed l>y Avit nesses 
as deceased relatives; “ jisycliograph^,” or “dneet writing 
and draAving,” asserted to be done without human inter- 
vi'iition; “spirit-jdiolograpliy,” or jdiotographiiig of human 
and other forms iiiAisible to all hut specially endowed 
seers; mifasteiiing of cords and bonds; elongation of the 
inedium’.s body; handling red hot coals ; and the aj»- 
parent passage of soliiU Llirough solids Avithuiit disinte- 
gration. The ])]iem>m(‘na obs.Tviid at TedAAorth belong 
to this class. SomcAvhal similar Avas the Go«.k J^iiie ghost 
in 1762.*’ A prai'tice of causing lieaAily loaded tables to 
rise by “magic” seems to have existed among th<i (Jennaii 
JeAV.s'in the 17th ceiitur>.'’ Kernel* records movements 

“ Sei* AWvJ? nasannl, by F \V\ TI. Myors, 1SS3. 

® Si*e fhmtUman's Miutnune, I7<)*J. 

^ Voii Harless, Afijyptische Mystenen, 1856, ]»i). 136-1112. 
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of objects in connexion with Madame Hauffe in 1825 > 28 ,^ 
and such movements also occurred in presence of the so- 
called electric girl in 184:6.^ The second class of phenomena, 
which we may call the automatic, consists in table-tilting 
and turning uith contact; writing, drawing, <fcc., through 
the medium’s hand; convulsive movements and involuntary 
dancing; entrancement, trance-speaking, and jtersonation 
by the medium of deceased persons, attributed to temporary 
“ possession seeing spirits and visions and hearing phan- 
tom voices. Tliis class bears affinity to some of the pheno- 
mena of liypnotism and of certain nervous complaints, to 
certain epidemics of the Middle Ages,'^ and to phenomena 
that have occurred at some religious revivals. According to 
quotations given by Chevreul,^ the divining-rod was used at 
the end of the 17th century for obtaining answers to ques- 
tions, as table-tilting now is. In a third class must be placied 
the cure of disease by healing mediums. This cannot well 
be treated apart from mesmeric healing and “ faith cures ” 
and “ mind cures,” and belongs to medical jisycliology. 

The class of automatic phenomena are much the common- 
est. The investigations of (Carpenter on unconscious cerebra- 
tion and of Faraday on unconscious muscular action have 
shown that it is not necessary to look outside the medium’s 
own brain and organism for the explanation of such things 
as automatic writing and table turning. It is about the 
matter communicated by these*, means that the controversy 
now turns. Sjiiritualists maintain that true information 
is thus given, jirovably unknown to the medium or other 
persons jireseiit, or at least expressed in a way obviously 
beyond tJieir powers to originate. Another view, which is 
now gaining ground, is that the information in some excep- 
tional ensos does not come from the mind of tlie medium, 
but is due to the influence wrought on his mind by that 
of other persons, and more than this is not jiroved.** 

At no period of the spiriliialistic movement has the 
class of physical phenomena been accepted altogether with- 
out criticism. Most spiritualists know that much fraud in 
connexion with tliem has been discovered — frequently by 
spiritualists themselves ---and that the conditions favour- 
able to obtaining them are often such as favour fraud. It 
is >vith a full knowledge of these difficulties in tlie way 
of investigation tliat they maintain that unmistakably 
genuine jihcnomeiia are of constant occurrence. Many 
volumes containing accounts of such pheTiomcna have been 
printed, and ajipeal is often made to tlie mass of evidence 
so accumulated. “No ]diysical science, can array a tithe 
of the mass of evidence by whicli psychism ” (?.c., what is 
usually called spiritualism) “ is supported,” says Serjeant 
C'Jox.^ ]hit the majority of tliose accounts have scarcely 
any scientific value. Spiritualists have, as a rule, sought 
to convince not by testimony but by ocular demonstration. 
Yet, if there is not a mass of scientifi<; evidence, there are 
a number of witnesses- -among them distinguished men of 
science and others of undoubted intelligence — who have 
convinced themselves by observation of the genuineness 
of the phenomena,-— a fact of undeniable iiniiortaiice, even 
without careful records, when the witnesses are otlierwisc 
known to be competent and trustworthy observers. Mr 
Maskelyne has affirmed® that lie has witnessed table- 
turning where lie was satisfied that there was neither 
trickery nor unconscious iiiiiscular action. Moreover, if 


^ Scherin von Prn'orst. 

® Taiw'hou, Knqu^tc mir VmtthmUriU des jtMnovi^neJi &lectnquc8 
d\AngHique Cnttin, Vans, 1846. 

® See Ilecker, Mpidemica of the MuWe Age$, 1859. 

^ iJe la hignette dinnahnri\ ke., 1854. 

® Athmwuyn, 2d July 1858 ; sim* also on this subject Chcvreiil, op. ml. 
* Sc© Oh. Uichet, “ La Sugpcstion Meiitale/* iu JRnnie Philosophtqve^ 
December 1884, and Proc. Soc.fiyr Pgyehical jResearchy vols. ii. and iii, 
^ Meehan imn of Man: M'^hat am It vol. ii. p. 313, 1879. 

8 See l^aJl Midi Oiizettey 18th, 20th, and 23d April 1885. 
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the phenomena are not genuine, we have to assume a large 
amount of apparently aimless fraud. 

Amongst the projiosed explanations of these phenomena 
that of hallucination need not detain us long. Sensory 
hallucination of several persons together who are not in 
a hypnotic state is a rare phenomenon, and therefore not 
a probable exiilanatioii. Moreover, it cannot bo regarded 
as being generally applicable, partly because material traces 
of what occurs often remain, and partly because of the 
general agreement not only of all the witnesses but of all 
the senses as to what is perceived, as distinguished from 
what is inferred. Nevertheless something of the kind 
may occasionally have happened, especially at some of the 
seances of Home.'^ If collective hallucination really occurs 
at seances, it is a very interesting fact, and deserves to be 
carefully studied. 

What may broadly be called conjuring is, however, a 
much more i)robal)li4 explanation of most of tlio recorded 
phenomena; and in the vast majority of cases the wit- 
nesses do not seem to have duly appreciated the po8si})ili- 
ties of conjuring, nor to have taken sufficient ])rocautions 
to exclude it. Besides, not even a conjuror knows all 
the ]) 08 sibilities of his art and can describe in cletail all 
the accidental circumstances whicli may on any jiarticular 
(Kicasioii favour deception, and perhaps never exactly recur. 
Wo require, therefore, to know not only that the witness 
is cArctul and accurate but that he has allowed a suffi- 
ciently wide margin for the possibilities of conjaring; and 
some leading s]>iritualists do not allow this. It is often 
urged that mediums are not conjurors because they fre- 
quently fail, whereas “imposture ean be reproduced at will,” 
and because they can produce the j)hcnomena in private 
rooms, and under conditions which exclude tlie possibility 
of conjuring. But the phenomena produced by mediums 
in private rooms would generally bo uninteresting and 
unsuited to public performance, so that it would not }>ay 
a proft'ssional conjuror to practise them. Amaitiur con- 
jurors might do sometliing in this way, and the present 
writer has seen one imitate successfully some of the 
phenomena of professional inediiims for “direct writing”; 
but to compete with mediums on really equal terms the con- 
juror must liavo the same conditions throughout, and tliis 
is difficult to arrange, since it involves securing 's^itnesses 
wJio arc doubtful as to wbetber what they see is conjuring 
or not. Still more important to the conjuror is that very 
privilege of failing wlicnover he jileases, so largely used by 
mediums, that lie may avail himself of accidental op]>or- 
tunities for trickery, which would be intcrft'.rod with by a 
settled programme. The extent to wliich the absence of 
])rogramme obtains at seances a]^pears from the following 
statement by a leading spiritualist who writes under the 
mwi deplume of “M.A. (Oxon.)”: “In 99 out of every 
100 cases ]>eople do not get what they want or expect. 
Tost after test, cunningly devised, on which tlie investi- 
gator has set liis mind, is put aside, and another sulv 
stituted.”^® In other words, the evidence is rarely strictly 
experimental, and this not only gives facilities for fraud 
but makes it necessary to allow a much larger margin for 
accidents, mistakes, and mal-obscrvation. It must be borne 
in mind that the most excellent moral character in the 
medium is no guarantee against trickery, unless it can be 
proved that he was in no abnormal mental condition when 
the phenomena occurred ; for extraordinary deceptions have 
been carried on by hysteric.al patients and others with no 
apparent motive but a desire to secure attention. 

One of the possibilities to be allowed for is that of un- 

See, e g., lieport on Kjnritualism of the Committee of the Lo7ido7i 
Dialectical Society , 1871, pp. 367-369, 207. See also GuldeusluLbe, 
iJe la rkUiti d^s eepritSy 1 867, p. 66. 

Human Naturty 1876, p. 267. 
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usual muscular endowment in the medium. For instance, 
in 1851, the remarkable loud double raps occurring in the 
presence of the Fox girls, which in 1849 had puzzled several 
investigating committees at Hochester, were explained by 
Professors Flint, Lee, and Coventry of Buffalo as produced 
by rapidly partially dislocating and restoring the knee and 
other joints. They stated that they had experimented 
with another lady who could do the same ; and, challenged 
by Mrs. Fish, they tried some experiments with her and 
Margaretta Fox which strongly supported their view. 

Besides the general arguments for supposing that the 
physical phenomena of spiritualism may be due to con- 
juring, there are two special reasons which gain in force 
as time goes on. (1) Almost every medium who has been 
prominently before the public has at some time or other 
been detected in fraiid, or what cannot be distinguished 
from fraud except on some violently improbable hypo- 
thesis ; and (2), although it is easy to devise experiments 
of various kinds which would place certain phenomena 
above the suspicion of conjuring, by eliminating the neces- 
sity for continuous observation on the part of the investi- 
gators, there is no good evidence that BU(;h experiments 
have ever succeeded. Nevertheless there does exist evi- 
dence for the genuineness of the physical phenomena which 
deserves consideration. Count Ag6iior de Casparin, in 
his Tables TmimaMes (Paris, 1854), gives an account of 
what seem to liave been careful experiments with his own 
family and friends, which convinced him that by some 
unknown force tables could be got to move without con- 
tact. lie did not believe that spirits had anything to do 
with it. His experiments were conducted in broad day- 
light and with sceptical witnesses (whose testimony, how- 
ever, he does not give) looking on outside the circle. The 
minutes of the sub-committee No. 1 of the committee of 
the Dialectical Society {op, pp. 373-391) report that 
tables moved without contact, whilst all the persons present 
knelt on chairs (the baciks of which were turned to the 
tabUi), with their hands on the backs. Tlie report, how- 
ever, would be of greater value if the names of tlic medium 
and of the working members of the committee were given 
— we only know that of Sergeant (^ox — and if they had 
written independent accounts of what they witnessed. The 
conditions of some of Mr Crookes’s experiments with I). 
J). Homo on alterations in the weight of a partially sus- 
pended board ^ a})pear to have been so simple that it is 
difficult to imagine Low the witnesses can liave been 
deceived. Some very remarkable evidence is contained 
in “Ilesearches in Spiritualism during the Year 1872-3,” 
by “M.A. (Oxon.),” published in a spiritualistic periodical 
called Human Nature^ March and August 1 87 4. The papers 
give accounts of phenomena obtained through the write^^s 
own mediumship, generally in the presence of one or two 
friends, and extending over almost the whole range of 
spiritualistic manifestations. 

But what chiefly interests spiritualists is the assurance 
of life and progress after death, and the moral and reli- 
gious teaching, which they obtain through automatic writ- 
ing and trance-speaking. It was discovered very early in 
the movement that the accuracy of these communications 
could not always be relied on ; but it is maintained by 
spiritualists that by the exercise of the reason and judg- 
ment, by prolonged accpiaintance with particular com- 
municating intelligences, and by proofs of identity with 
jiersons known to have been trustworthy on earth, it is 
possible to obtain valuable information from beings not 
infallible, but with the knowledge of spirit life su])cradded 
to their earthly experience. Still the agreement between 

' Quart. Journ. of Science, July and October 1871 ; republished, with 
other })apers by Mr Crookes, under the title of Ilesearches on the Pheno- 
fficna of Spiritualism, 1874*76. 
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communications so received has not been sufficiently great 
for anything like a universal spiritualistic creed to have 
been arrived at. In Franco tlie doctrine of successive 
reincarnations with intervals of spirit life promulgated by 
Allan Kardec (Leon Hippolyte Deiiisart Hi vail) forms a 
prominent element of spiritualistic belief. This view has, 
however, made but little way in England and xVmerica, 
where the opinions of the great majjority of spiritualists 
vary from orthodox Christianity to Unitarian ism of an 
extreme kind. Frobably it would be impossible to unite 
spiritualists in any creed, which, besides the generally 
accepted belief in God and immortality, should postulate 
more than the i)i*ogrcss of the s[)irit after death, and the 
power of some of the dead to communicate with the living 
by means of mediums. 

Spiritualism has been accused of a strong tendency to 
produce insanity ; tlie charge, however, seems to be in the 
main a mistaken inference from the fact tJiat the delusions 
of the insane not unfrequently take the foim of supposed 
converse with invisible beings. It is, however, ])robablc 
that the spiritualistic theories of jK)ssession and obsession 
sometimes injure jiersons with ineijuent insane impulses, 
by weakening their sense of responsibility for these and 
their efforts to control them. Spiritualism lias also been 
accused of fostering free love and other doctrines subver- 
sive of society. But this cliarge too has bcjcn made without 
adequate grounds ; for, thoiigli certain spiritualistic bodies 
have at times taught such doctrines, they liave always been 
repudiated by the mass of sjuritualists. The great scandal 
of spiritualism is undoubtedly the cmcouragemcnt it gives 
to the immoral trade of fraudulent mediumshii>. 

Ill addition to the works already mentioned, the, student, for a 
general idea of the whole subject, should consult the following : — 

K. W. Capron, Afodeni Spirttualatm, its Facts, &e , llosttni, 1855, 
for the early history of tlie movcinc‘nt in Ameiiea ; Kihnonds and 
Dexter, Spintiiahsm, New York, 1854-65 ; K. Haic, KcpcrimniUil 
Invcstigatiotis of the Spirit Manifrataftons, New York, 1850 ; Allan 
Kardec, Livre ties Fsprits, 1st »‘d. 1858; Mrs De Morgan, Frmn 
Matter to Spirit, London, 1803, vritli protace hy Professor De Mor- 
gan ; Alfred Russol Wallace, Miracles ami Modem Spinluahsui, 

1876; M.A. (Oxon.), Spirit Idmtity and Spirit Tvachimj', Zollner, 
fFisscnschaftlirhc Abkandl unym (the part relntnig to spintuahsin 
lias been translated into English uiuler the title Tmnscendeutal 
Phy^dcs by C. C. Massey). A suceinel account of typical frauds 
of spintnalisni is contained in 1). I). IJoine’.s JAyhts and Shadows 
of Spiritual am, 2d od , 1877-78. (E. M. S.) 

SPITZBEKGEN. This groiij) of rocky, barren, and Situa 
snowclad islands, lost in the solitudes of the Arctic Ocean, 

400 miles north-north-west of the North Cn]ie of Norway 
(sec vol. xix. pi. TT.), but nevertheless well known for at 
least four centuries to Eurojican whalers and seal-hunters, 
has of late acquired new interest from the scientific expedi- 
tions by which it has been selecttid cither as a base for 
attempts to reach the north iiole or as a field in whicli 
to inaugurate a new era of scicjntilic exploration in the 
arctic regions. From Spitzbergen Parry started in J827 
on the sledge journey 'which brought him within 480 miles 
of the pole ; it was the starting-point of llie investigations 
which led C3harles Martins to liis brilliant generalizations 
of the flora, present and past, of the cartli ; and numerous 
Swedish expeditions from 1858 onwards have accumulated 
an amount of knowdedge, so vast and so important, as to 
be coni])arable only witli the results of tlie great (Mpiatorial 
and arctic journeys of the first yi'sirs of the 19th oenfury. 

The Spitzbergei) archijielago, lying betw’ecn 70° 30' and Idands. 
80” 30' N. lat. and 10° and 30" E. long, --half-way between 
Greenland and Nova Zeinbla — consists of oix large and 
a groat number of smaller islands. The cliief, that of 
West Spitzborgen, sha]»od like a Avedge pointed towards 
the south, and decjily indented on the wcjst and imrth by 
long branching fjords, has an area of nearly 15,200 sijuare 
miles. High mountains, reaching 4500 feet in tlie Horn 
Sound Tind, cover its southern parts; wliile a wide plateau. 
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with an altitude of from 1500 to 2000 feet and covered 
by a thick ice-sheet, occupies the north. Several fjords — 
Horn Sound, Bel Sound, Ice Fjord (15 miles wide and 80 
long), and the double fjord of King’s Bay and Cross Bay 
on the west, and Liefde, Wiide, and Lommo Bays on the 
north — deeply penetrate the island. One of the ramifica- 
tions (Dickson Bay) of the beautiful Ice Fjord, 150 fathoms 
deep, nearly reaches the head of Wiide Bay, so as almost 
to divide the island. A long narrow island, Prince Charles’s 



Foreland, with peaks of nearly 5000 feet high, runs parallel 
to pari of the west coast of West Spitzbergen, from which 
it is separated by a narrow strait. The broad Stor (Great) 
Fjord, or Wiide Jans Water, separates the main island from 
two others to the east, — Btans Foreland (2500 square 
miles) and Barents Land (580 square miles). Fornnirly 
these were considered as one, and named Edge Island, 
until the narrow Walter Thy men Strait which parts them 
was discovered. A few peaks, estimated at from 1800 to 
2000 feet higli, protrude above the snow and ice by which 
these two inq)orfectly exi)lored islands are covered. To 
the north-cast of West Spitzbergen, separated from it by 
Hinlopon Strait (7 to 00 miles in breadth) lies North-East 
Land, with an area of about G200 square miles. Its western 
and northern coasts are indented by several bays and fjords; 
tlie southern and eastern shores, on account of tlie masses 
of ice by whicli they are constantly girt, remain unexplored. 
This island ai)j)ears like a broad plateau covered by an ice- 
sheet 2000 to 5000 feet in thickn(\ss, from which a few 
peaks protrude. Slowly moving towards the east, this 
immense sheet of ice discharges into the sea by a huge 
ice- wall, unbroken by promontories for 150 miles, thus 
forming the broa<lest glacier known, Dickson’s glacier. 
Eastw^ards from this group of islands, 100 miles to the 
north-east of Stans F oreland, rises anotluT island, incusur- 
iug 90 miles from west to east. Marked either Gillis’s 
Land or Wiche’s Tiand in earlier ma]»s, it was seen from 
Si>itzlH?rgcn as a snow-clad mass mingling with the fogs 
of the stja by* a Swedish expedition, and later on by 
Heuglin and Zeil ; but it was not until 1872 that the 
Norwegian whalers Altman, Jolinsen, and Nilscii reached 
it from the east and nearly circumnavigated it. After 
some discussion about its name, it has received from Pro 
fessor Mohn llie name of King Charles Land, which is now 
generally accepted. The wide strait which separates it from 
Spitzbergen is called Olga Strait. It is now established 
that Gillis saw Gillis’s Land to the north-east of the archi- 


pelago, and this land, wbicii may perhaps be a link between 
the Spitzbergen archipelago and that of Franz- Josef, has 
been again sighted by Norwegian seal-hunters. Numerous 
small islands lie around the larger : — the Danes and Nor- 
wegians Islands on the north-west, the Seven Islands on 
the north, Outger Reps, Brock, and Charles XII. Island 
on the north-east, Waygat Islands and William I. Island 
in Hinlopen Strait, the Ryk Yse Archipelago, Hope Island, 
and the Thousand Islands (about a hundred small rocks) 
to the east and south of Stans Foreland, atid many other 
smaller ones. Many of these small islands rise to a height 
of 1500 to 1700 feet.i 

The archipelago, which has the Greenland Sea to theSei 
west and Barents Sea to the east, rises from a submarine 
platform that extends from Boar Island north-eastwards^ 
to Franz Joseph Land, and probably was an immense 
arctic continent connected with Greenland during the 
middle of the Tertiary period. The sea around Spitzbergen 
has a depth of less than 100 fatlioins. Owing to this 
circumstance the ice readily accumulates round the shores; 
and, although the glaciers of Si)itzbergen do not give 
origin to icebergs so huge as tho.se of Greenland, the 
smaller icebergs and the pack>Ic6 are thick enough to 
prevent access to the shores except for a few months in 
the year. Hapi)ily the Gulf Stream, which washes the 
shores of Norway, after sending a branch to the east, Hows 
north to the western shores of Spitzbergen, moderating 
its climate, and leaving an open passage which permits 
whalers to approach the western coast even under the 
most unfavourable conditions of ice in the arctic regions. 
Drift-wood brought from lower latitudes, glass-floats of 
the Norwegian fishermen, and even the large seeds of the 
Entada G\*ja}ohmm^ carried by the Gulf Stream from the 
Gulf of Mexico, are found at the northern extremity of 
Spitzbergen. On the otlier hand, a cold current charged 
with ice descends from higher latitudes along the eastern 
coast, rendering approach extremely diflicmlt. On this 
account King Charles Land remained unknown until 1872, 
and the eastern coast of Nortli-East Land still continues 
unexi)lore.d. 

Owing to the warm current, the climate of Spitzbergen is less Cli 
severe than in the rorreapondiug latitudes ot (irrecnland and Smith 
Sound. The isotherm of 23® Fahr. (-5® C.), which crosses the 
middle of Eastern Siberia, touches its southern extremity, and 
only the north-east coasts of West Spitzbergen and North-East Land 
have an average yearly temperature so low as 14® to 10® *5 (-10® 
to-ll^’O C.). At Mussel Bay (79® 53') the average yearly toni- 
peratuio is 16® (January 14®*1, July 39®*3). Bear Island, notwith- 
standing its more southerly position, has a lower temperature, as 
the Gulf Stream docs not tt>uch it. Even in the eoldest months of 
the winter a thaw may set in for a few days ; but, on the otlier 
hand, snow sometimes falls in July and August. Spring comes in 
June ; the snow becomes saturated with water and disappears in 
jilaees, ami scurvy grass and the polar willow open their buds. By 
the end of Juno the thermometer has ceased to sink below the 
freezing-iwint at night ; July, August, and September are tho 
heat months. In Sejilembor, however, autninn sets in on shore, 
though tho whalers eontinue cruising until the end of the month 
and even reach tho higlieat latitudes. By the end of September 
the pack-ice rapidly freezes into one .solid mass. To move on this 
mass, however, is exceedingly difricult, for the ice, owing to its 
c«)iitraction and expansion, is either intersected by large fissures or 
broken U{> and piled into heaps, which puts insuperable dilliculties 
in tho way of sledge expe<liti(»ns. 

(llaciers are largely developed. Un the high grounds the snow Gls 
iimier a level of from 1200 to 1500 foot diaapisjars every year ; hut 
on the plateaus it continually accumulates, so as to cover tlierii 
with an immense ice-sheet, like that of Greenland, which slowly 
discharges by the vulleys towards the soa in the form of immense 
glaciers. All North-East Land and the interior of West Spitz- 
bergen are covered with such ico-slieets, which descend to King’s 


^ Bear Island, half-way between the North Gape and Spitzbergen, 
cau lianlly bo reckoned to the Spitzbergen archipelago. It was for- 
merly renowned for its hunting grounds, but is very seldom visited 
now. Lying outside the courso of the Gulf Stream, it is almost 
entirely ice-bound. 
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Bay by a glacier 15 miles wide, or by that already alluded to in 
North-East Land, where the ice-cliffs are from 200 to 400 feet high. 
These glaciers, however, discliarging into comparatively shallow 
waters, do not produce such icebergs os those of Greenland. The 
glaciers of the })re8ent epoch are but trifling in comparison with 
what they were during the Glacial j)criod, when the entire country 
was buried under an iee-shcet, which )>rohably connected all the i 
archipelago into one ice-bound continent and spread far beyond 
to northern Europe. 

The backbone of the islands consists of thick layers of granite, 
gneiss, and other archaic schists. But more recent formations bear- 
ing witne.ss to a much more genial climate are not wanting. The 
Carboniferous j)ftriod is rej)re8cnted by extensive coal-l»eanng strata, 
the lowest of which arc intermediate with the Devonian (Liefde Bay 
strata). I’he Trias, also containing a rich fossil flora, is rcpre.sented 
by black clay slate. The Jurassic deposits are widely sjircad ; 
they mostly belong to the Kelloway, and many of them are coal- 
bcaring. To the same period belong the frequently occurring layers 
of what was formerly called hypcrstheiiite, but has nowb<*eii j»roved 
to be (according to ZirkeVs classification) diabase and dolorite. 
The most interesting formation is, how'cvcr, the Miocene. At a 
period close, geologically speaking, to the subsequent Cdacial period, 
And even to our own, Spitzhergen was covered witli a luxuriant 
vegetation the like of which is now found only in the 60th 
jiaiallcl in Scandinavia. The .shores of Bel Sound, Ice Fjord, and 
Cape Starostinc in 78® N. hit. were covered with extensive peat 
bogs, on the edges of wliicli the marsh cypress flowered, dtopping 
its leaves and blossoms into the marshes. pojibirs, birches, 

]»lanes, and large oaks also grew' there, while ivy and thick under- 
wood ficely developed under their shadow’, and thousands of insects 
jsw’arnnMl in the thicket. The most stiiking feature of tliis Miocene 
vegetation - a teat lire conclusively established by the lesearches of 
Oswabl ITeer — is that Spitzbcrgeii, Greenland, Franz -Josef Land, 
Aiul Nova Zeinbla were at that time parts of one immense con- 
tinent, thus realizing the very conditions for llie eoMe.st climate, 
if climate had to depend on telluric causes only, lleer has shown, 
moreover, in a manner that hardly admits of doubt ibul Iheliixiiii- 
Aiit vegetation so uninisiakiibly boiiic witness to by the Miocene 
strata of the arctic regions could not liave developed bad it been 
•condemned to endure the long ari*tic nigbt it now undergoes. 
This feature of the arctic Miocene flora is unex))Iaiiicd, and will 
remain .so until higher cosmical laws are tormulated to explain 
changes of climate. A change in the jiosition of the earth’s axis 
s>t lotatioii (recently the subject of a siTions »li.senssiou in England 
ATitl on the Continent) w’ould seem to lie the only adeipiate hypothesis 
by wliii’li to account for the warm A'cgctation of the jieiiod in ques- 
tion in such ])roxiiuity to the pole ; but this liypotbeMs would be 
so much at variance with the piesent .state of our know’ledge that 
we may well hesitate to advimco it A hiicf recurrence of a warmer 
climate — not nearly .so warm as tlic J^liocene, yet soinew hat W’ariimr 
than the present w’as also experienced by Spitzhergen after the 
long ])eriod of gkn’iatioii a,s is proved by the occurrence of boils 
with iiiiis.sel.s, w’hicli aie now’^fouml only in inueh w.irmcr latifuiles. 
Thi.s wanner l*oht-(tlacial jieiiod — trai’cs of wdiich have been met 
with tlirougbout the arctic and subarctic regions — wa.s follow’cd by 
H])eiiod of slow' iqiheaval, which still eon tiiiues. 

'riie floni is of course jioor. 'riie only tiee is tlic polai wnlhuv, 
W’liicli does not exceed 2 iiiche.s in height and bears a few leaves not 
laiger than a man’s fiiigei -nail ; and the only bnsb is tlie orowberiy 
7itffni7n), towliich the ree<*ntly discovered cloudberry 
{Ihilms Ckaimvviorus) may lie added. But at the foot of tlie wanner 
cliffs .some, loam lia.s been tonneil notwithstanding the .slowness of 
putrefaction, and there, in contra.st willi the broixiilsh bclieiis that 
■cover the hills, grow.s a carpet of mosses of the brightest green, 
varicgati'd with the gohlen-ycllow flowers of the ranunculus (A'. 
sulphurruft and hyju^rhnrcus), the Sdennv, the nsbli.sh heads of tlie 
PcdLculariSf tin* Ojryna rnii/onnis (a foot higli), tlie large-leaved 
.scurvy grass {Cochlea ri a frurslrata)^ several .saMfiage.s, Ccrastnim 
YT //>?// /^ //I , Poteutdla rmarginafa f fo\-tail grass {Aloinnu'u^ alpin 
Jhipontut Fischcri^ Poa cenisidy prafcnsi.s, and slrtcffif wuUi a lew 
large-llowered Pohignua 'AwA Amiromahv , ; wliilo on the dne.st spots 
>ellow' poppii‘s and w’hitlow’ grasses {Drahiv)^ Cardamme bclhdifoha^ 
M’veial J)ryadciK^ Ac., are found. lOven on tlic liiglier slopes, 1500 
feet alaive the sea, the pojipy, J^uzula hypcrhorca^ and Slcilana 
Kdwardsn aie occ.isionaliy met with. Mosses, mostly European 
aequaintances, cover all places where jieat has accumulated. 'Mic 
slopes of the crags and the blocks of stone on the beach are Sfinie- 
tiines entirelj'^ covered witli a luxuriant inos.s and lichen vegetation, 
among the la.st being the .so-called ^^fuiiiiiie broad” {Umbilicaria. 
ai’ctica), w'hieh has maintained the life of so many aretic travellcr.s. 
Flowering plants arc rejiroseiitod by as many as ninety-six .specie.s, 
■of which eighty-one grow’ in Greenland and sixty-nine in Seaii- 
dinavia ; forty-throe species are alpine cosmopolites, and have been 
met w’itli on the Himalayas. The ferns arc represented by tw’o 
species.^ Altliough thus limited in nuinlicr, the flora is suggestive 

1 According to Mr Noathonit’fl researches in 1882 (.S'e. VeUn^ikaps Akad. Jland- 
iingavy xx. , hoUmxachu Jdhrbuch^ iv.% the flora of Bpitzbergen is comitosed 
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in its distribution. The vegetation of tlie south has a decidedly 
Lappish or Euroix-an alpiife character, wliile that of the north 
coast is decidedly Ainencan, and recalls that of Melville Island. 

Many flowering phuifs which arc common in north-west Spitz- 
bergen are absent from the east c*oa.st, wdieie the cold current is 
inimical to both lloia and fauna ; but, on the other hand, one moss 
{Pottui hypcrlwrcn) and luie liehon {Csru'a inelajcaufha) found 
there which are of Ameiiean oiigin and glow hotli in North America 
and on the Cordilleias. Alga: are most numerous, maiiv, like the 
brown Lmninaria anti jXosIoc communis, whuh fill all pools and are 
the chief food of many biids, being faniilur in Euroj»e. Piotococcus 
nivalis covers the snow witli its leddisli powdei. 

The tuuiia, although not very iich in .s])ecie.s, is oxeeodingly rich Fauna, 
in individuals It iuebuies hfieen mammals, only two of whicli 
arc tcrre.sf rial —the reindeer and the lei -fox— besnh-s the iihual in- 
habitant of the arctic regions, the piilai bear - 'I'lie niiiiiber of 
reindeer is really ]mzzling. In a single .suinmei, oi rather in the 
cour.se of a few week. s, no fewei than lioni 1500 to 2000 leindeer 
W’cre killed by limiters for several conscditive yeais ]in*viou.s to 
1868. Much einfieiiited in June, they glow very tut lowaids the 
end of the autumn, after feeding on* the mosses Great nnmbers 
are “maiked” (that is, have both ears cut at the same height), and 
the hiiiiter.s are ]x*r.snaded that tlie.se individuals come lioni an un- 
known continent in the north-cast, where they have been maikeil 
by Ibo hand of man. ITow’ever strange this hyjiothesis, it must be 
acknowledged that Ibo objections urged against it by tin* Swedish 
exploreis aie not conclusive, and that frost-bitc atteckiiig young 
calves could Imrdly account for the symniet ncal markings on both 
ears. The iminen.se nnnibcrs of the reindeer strongly sujiport the nlea 
of their migiatioii, and the only (jUestioii is whether they came fiom 
Siberia idn Nova Zomhla, or whether they did not iciilly conic fioin 
the uiikiiow’n archipelagoes on the north-east, the existence of which 
is snpjiortcd by so many other data (inimoliility ol the ice to the 
east of SpitzhoTgcn, ibrty ice, birds met w'itli of! North-East Land, 
as well us .several otlier coii.suleiutions ol a mon- gcneial cliarai ter). 

Eight Cetaceans are met with in the .seas off Spit/bcrgeii, \i/. 
Balivuojitcra hoops, 80 to ]10 feet long; Jl, (jujas and 7/. rosbata, 

.30 feet long; the white W'hale {Jidiufa c^ifodnn), three spccicH 
of seals (7Vi.ow barhnta, giirnlandica, and Jnspidn), and llm walrus 
{Tnchechus or Oduhntints rosm/trus). 'riie Gieenlmnl whale has 
c'oiiipletely disa})peaied in eoiiseqneneo of the great havoc made 
during the last tw’o ceutunes: according to Scon*sl)y, no less than 
57,590 iiidii idiiah were killed between 1669 and 1775. A peifectly 
reckless extermination ot seals is still going on. Nmnbeiless wal- 
ruses tumble about in the water, or be in crowds on tin* floating 
ice ; and Ibeir niiinbci furthei inci cases w’heti the flocks of Gieeii- 
laud seals ai rive in August 

Biids vi.sil the archipelago in smb vast flocks that the cliffs 
aro liteiully I’overed with them Tlie fulmar jictrel {ProccUarm 
glacudis ) — a herald of polar regions — meets the Hhi{».s ajipnuching 
Sjutzbeigeii far away fioin tlie coasts. Its colonies cover theelifls, 
as also do those of the glaucous gull {Larus glaucus), oi the “ biirgo- 
liiuster.” Kotches {Afrrgnhis alba), bl.u k guillemot's ( Cua giyfla), 
ivory gulls {Larus cbvrnru.s), auks, and kiltiwMke gulls {Lai us 
tudactgluf.) breed extensively on tin* elills, whih* geese, kooms, and 
snipe sw’arm on and about the lagoons and small licshwalei ponds. 

’The bornaelc goose {Anscr bcrnic(a) is only a bud of p.i'^siige, as it 
goes farther iiortli-eA.sl to nest. The cider biecds in Jaige colonie.s 
on the islands, where its young arc .sab* from the lee-fox, oidy the 
glaucous gull and the bicnt goose {Panula bretda) being .tdnntted 
to keep them company, while tlie luinine {Mormon onto us) and 
the tern coniine theiiisehcs to fec]).nale cliffs. ’TIicm* ftiids, how- 
ever, aie only gne.sts in Spil/bcigcn, the snow-bunting Junhciiza 
iiirahs) being the only .sjiceics winch stays ])cnniniriitl} , twenty- 
tin ee species breed n*gnl.ii jy on Sjut/beigi*n, and foin utlicrs (tlic 
falcon, .snowy owd, .swan, and skua) conn* (M-c.isirinall\ 

Tbeie aie Iw’cnty-tlircc .species of fishes, ]>ut no k pfilrs Insects 
are few’ ’ Lepidoptcra (one .spei ie.s), ycinnplcra , II iimnwplna 
(four), awA Dipt era (twenty) liave hem nief witli bv tin Swidish 
expislitioiis. Aracbnnls, and e.speii.illy I’.inlojKui en tie* oilier 
li-aiul, arc very coininon. Molluscs ;nc also vci y ninncK.its, i nil)Mcing 
no less than IJJO .sjieue-s. In June .scicmI Ltmamox me met 
witli in .sncli numbers on tlic coast and at tlic moiitli of ilic glacjci 
streams us to eonstitute tlic <dnef lood of tlie gull'-. At some 
jikicc.s the mussels ainl inn\ .lives leaeb a cominnal ively eob)Ssal .size 
and appear in ini ledible abtnidam e Of (’iiisl.m'aiis no tewei than 
100 species have been rccogni/ed in tin* wat< is of fin* an Inpel.igo. 

The marine fauna is e\cee«hngly iieli in the Idnish wanin*! watei.s 
of the Gull Stieam, ainl the diedgings of the Sweilish t \p(<litionK, 
w'hicli w'ere prosecuted even iindci tin* ice, never failed to bung to 
Iho surface a rich vaimtv of reinaikalde or new forms. Fiom a 
depth of 8400 feel the “Inill dog” mm liiiic lifted mini of a f*'inpeia- 

astollowK • ~liovt 4 un', 7 s|w ee*s , .s.txifnofrn', JO, ('run/rnf, l’>, Un n itvrulace/v, 

8; Silen^ui and Alumr/i', IJ, Sahj, 2 (omptnifw, 5 Snojihulat uot'S*, 2; 
Eru'OCftv, 2, (rravi.iiu ic, 2.1, rmfif, 12, Junrturw 0; (Imtiis), 2, Lyto- 

^todu-VLev, 1 The wfudr of tins lloiii inimigiftted dnntif' tlie J*rtst-(il«eial axl, 
winch wa.s warmer than tin* piesent 
s The exiMieacti of tin? AuncoUi hudsonui is not quile pioved. 

XXII. — 52 
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turc of 33® Falir. (0®‘3 C.) charged with Radiolarians, Polythalawm^ 
GlobigtrinaPj BilociUirmy Jjcntalia^ and Nonioninss, together with 
some Annelids {Spiochaetopterus and Oirratulus), two Crustaceans 
{Cunia ruhu'unda atnl Ajnteudes), one Mollusc, two lloloihurisRy 
one GephyreUy and one Sponge. Even at a depth of 15,900 feet 
animal life was found in unexpected profusion, the mud consist* 
ing almost entirely of blown and white Fin'orninifenpy among them 
one Crnstafcan (a species of Cimui), Hut maiino life is much poorer 
on the east coast, resembling that of Greenland. 

Man do<*s not livtj on Spitzbergen, and the attempts of the Suedes 
to wintei tlcTo have lor the most part proved failures, except in 
the lase oi the “Sofia” exixidition, which succeeded in wintering 
witliout groat loss, though not without sulfering fioni scurvy. 
None but the Russian “Pomory” (inhabitants of the Mm man coast) 
have succeeded in enduring the arctic winters. Tin* patiiaich of 
Spitzbergon, the Poinor Staraschiu (Starostinc), spent no less tlian 
thirty-two winters (fifteen being consecutive) on the islands, dying 
of old age in 1826. There W'as a time in the 17tli and 18th cen- 
turies when thousands of Hutch, Dam‘s, and otlicrs were attracted 
to Spitzbergen by the whale-fishinL^ Wliole villjiges .sprang up on 
the shores, the lH*st being that of Uie Dutch-- Sincere n berg — wlindi 
is said to have been visited by 18,000 men in a .single summer. The 
“right whale” having disaptiearcd, the winders ceased to visit 
Spitzbergen, and only ouite receaitly an attempt lias liocn made to 
renew the ])iiisuit of the lialmvoptcni boopH. Tlic chief object of 
pursuit is the w’alrus, carried on by Norw'egians, sca*birds and 
cider are al.so occasionally sought. 

History. Sjulzbcigen w'as discovered in 1 590 by William Parents, 

ICxpedi- and his eumpaiiion, Cornel iu.s Ilijp, is ])elicved to have circuiiiimvi- 

tions. gated the archipelago. Nevci theJess it was long considcied as a 
part of Gieenland, and desenbed under the naini's of Ka.st Green- 
land, Newlaiid, King James’s fiand, until the old name of Spitz- 
bergi'U gained tin* ascendency. Put long ladbre Parents discovered 
it the Russians had know*ii it umler the name of Gruniant (a wind 
of unknown origin), and when CUiancellor arrived at Archangel 
in 1553 he leuined tliat the Russian.s visited Griimant for hunting 
jnirfioscs. After the 17lh and 18th ccntuiy whalers, the Russians 
ra*g.iii to visit the group, clii<‘Hy for w’alruses, seals, foxes, r<‘in- 
deer, bears, andbiuls ; their huts and (‘rosses are nu't with at vei*}' 
man} places on the coast. Many wintered for several consecutive 
winters. Simc 1830 their visits havo almost ceased. The Nor- 
W’cgiaiis began to vi.sit the archipelago about 1795, and their small 
vessels iiosv visit the Spitzbergen W'aters in considcrahlo numbers. 
In 1822 a ]»artv wintcreil succossfully, but later attempt.s have for 
the most part proved fat.il on account of scurvy. To these ex- 
l>erienccd arctic mivigatois assisted by Norwegian --\^g 

are indebted for so many imjiortant discoveries in the Paients, 
Kara, and Sibci iun Sc.as. 

Several cxjicditioiis have made Sfiitzbcrgeii their base in attempts 
to reach ilie uoitli jude. The Ru.ssiati admiral 'I’chitcliagolf visited 
it tsvh’c, ill 1765 ami 1760, and reached 80“ 28' N. lat. John 
Plii|»pH mapped the north of Sjutzheigcn in 1773, and rc.achcd 80" 
48' N. hit. In 1818 Piichan and Fiaiiklin reached HO" 34' to the 
1101 til of the .'Uvhi|»cJago. Claveriiig and Sabine m 1823 exploied 
the islands, and Sahine made his leniaikahlc magnetic observation.s, 
w’hile (Slavering reached 80® 20' N. lat. I’arry, shortly after Ins 
return fioin his third voyage, went to Spitzbergen and reached 82® 
44' N. lat on sledges. In the same year the Norwegian geologist 
Keilhau visited tlic gioiip and has lelated his experiences in a 
remarkable book, fbsa i Ost oq JFrat Fniinarkcn. 'riie Sw’cdisb pro- 
fes-sor IjOm'mi was the hist to undertake, in 1837, dredging and 
geologu'al ex]»lorations in Sjutzbcrgeii and its vicinity. Next year 
a body of Krciich, Sw'cdisli, Dani.sb, and Norwegian naturalists, 
among whom was (Jliarles Mai tins, v isitcd the western coast. From 
1858 oiiwaids the. archipelago has the olijeet of a series of 

scicniitic expeditions. At ilie suggestion of lioven, Otto Torell, 
accomjianied by Nordenskjohl and CHicniicrste<U, ojiened the serie.s, 
making many important oh.servations and bringing home rich 
gcologic*al coIUm'Iiohs. In 1861 a hirgi*r expeilition led by Toiell, 
Nordeiiskjold, Maliiigrcii, Chydenius, and l*elcr.sen set out with the 
object of finding how far it w.as possible to obtain a iiieaaurnnent 
of an arc of inoridian of suftieient extent, 'J’his aim ivas only ]«irUy 
accoiindished, but the exjMHiition returned W'lth an iiivaliialile stork 
of vari<m.s observations. The work of the measurement of the arc 
was eornnleted in 1864 by another expedition I'ondiicted by Nor- 
den.skjolil, assisted by Malmgreii and Jliimh*, wlio retuincsl again 
with a vast number of new' and important oUservatioms. Tins ex- 
pedition was followed in 1868 by tiiat of the “Sofia,” umler Nor- 
deiiskjohl, h.aviiig on its seieii title staff Ilolmgien, Malingren, and 
F. Sniitl, y(U)logists ; Perggren and Fries, botaiiLsts ; Leinstrom, 
jdiysieist ; and Nauckholf, geologist. They weie ]»reventcd by ice 
from getting liigbci than 8V' 42' N. lat. ; Imt, to use Oswald lieer’a 
words, the expedition “achieved moie and gave a wider extension 
to the horizon of our kiiowhslgc than if it had retui iied merely 
with the informatiiin that tlio ‘ Sofia ’ Iiad hoi.sted her flag on the 
north jiole.” In 1870 tw’o young Swedish savants, Naiiekhoral and 
Wilandcr, visited Spitzhergcu in order to examine the phosphoric 


dopo.sits, and tw'o years later a colony was formed in Ice Fjord, and 
a small railway constructed to work the beds. The attempt, how- 
ever, did not prove successful. Mr Leigh Smith and the Norwegian 
Oapteiii Ulvo visited and majiped parts of East Sintzbergcn in 1871, 
returning with valuable iiifoniiatioii. 'I’hey reached 81“ 24' N. lat. 
In the same year Mr Lainoiit visited the archipelago. In 1872 a 
great polar expedition set out to winter on Spitzbergen wdth tlio 
intention of attempting in the spiiiig to advance towards the polo 
on sledges ilr.awn by reimleer. Put the cx])cdition encountered a 
series of niistortuiies. The ships were beset in the icc very eaily 
111 Mussel Pay, and, six Norwegian fishing vessels liaviiig been like- 
wise overtaken and shut in, the expedition liad to feed the crews 
on its provisions and thus to reduce the rations of its owni men. 
'I'hc reindeer all made tlieir escajie during a snow^-storm ; and, when 
the sledge party reached the Seven Islands, they fouml the ice so 
packed that all idea of going north bad to be abandoned. Instead 
of this, Nordenskjold exploied North-East Land and crossed the 
vast ice-sheet which covers it. The cxjicdilion returned in 1873 
with a fresh store of important scientific observations, especially in 
physics and submarine zoology. In 1873 Drasebe, the geologist, 
paid a short visit to Spitzbergen, and the Dutch polar expedition 
approai'lied it in 1882. In 1882 the Swedish geologists Na-athorst 
and De Geer made a journey to which we are indebted for most 
interesting data about the ilora of the islands. In the same year 
a jiolar meteorological station W’a.s establishetl at Capo Hordseii for 
eairyiiig on the observations desired by the international polar 
committee. The year 1883 being very lavourable, the Norwegian 
walnis-hii liters Andreusen and Johannesen puslied to the north-cast 
of Spitzl>c*rgcn and discovered new land to tlio north-east of the 
archipelago apparently extending as far as 39® K. long. 

Jithliography.—I'ho litnintnre of tho subicct is very volmninou.s, and for full 
hiblii^mpltical details lefereiico must l>e made to such woiks as Chydonius's 
Sveitgka Kx/tetiilionni hi HjWk/jerf/m, traiiHlated into Gennuii by VassargeCJeim, 
bSlid); A. Ijcslie's Antic Voyages of A, K h'ordevsk lolii (London, 1879); and 
<'lmvannc'.s Bihhotnaphie tier J'olar^ Hn/ioueny 1M7S The earliest maps of 
KpiizlterKen np to 18(>4 liavel>epn reprinted in a lUiteh x>ublicutioii {Ttjdat'hrift 
van het Aardrijkshvndig (intoivthap ie Avufterdaniy pt. in.); it contains the 
iiiaiwi of ] 596, 101 2, 1625, 16.‘l4, 1642, 1648, ami st) on Pelervuniv’s Mittheilungen , 
With Ergtinz^ingsheftey tho (ieograpliisrhe ,/iihrhiu'her, the Jvtei (,]ournal of tlifr 
Kwcilnsh (leogtaphical Society), ami the Journal of the Boy. (Wog. ^mnehj con- 
tain more or less detailed accounts of all tlie Swedihh ex]mlitions up to date. 
The. scieiititlc lesultsof Die Swedish expeditions aie embodied in \ery many 
papers, timoiintinK to from 6000 to 7000 printcil pa^es. leference to whuh will 
Is* found in the abovu-nientionetl wniks and ueiiodieais Oswald Heer’s hlont 
lumUis Arohta i]vHi*i\ 0 R special mention. Every volume ol the, memoirs and 
]*ri>eeetiinffs (Jlandlingar ami horhandlingar) of the Hwedish AcHdomy of 
beiences contaiiiR some rcmailvAble eontrihiitions to our scieniifle know led^o 
«t the far north, and the same ean be said of many volumes of Die Christiania. 
Airideniy oi ticieiices and the Swedisli Cicological, Botanical, and Zoological 
Bocieties. (P. A K ) 

SPLKKN. See Vascular System. For diseases of 
the spleen, see pATnoLooY, vol. xviii. j>. 376 st/.; also 
Malaria and Wool- Sorter's Disease. 

Spoil U, Ludwto (1784-1859), violinist and composer, 
was born at Drimswiek on 25th April 1784, hut spent liis. 
cliildbood at Seesen, where in 1789 ho began to study tho 
violin, and worked so industriously that at six years old ho 
was able to take the leading jiart in Kalkhrenner's trios. 
He received his general education at tlie Brunswick gram- 
mar-school, — taking lessons on the violin from Kunisch 
and studying composition under Ilartung. The little lie 
learned from the last-named professor was the only theoreti- 
cal instruction lie ever received, for, as he liiinsi'lf tells us, 
he taught himself to comi>ose by studying tlie scores of 
Mozart. After jilaying a concerto of his owm at a school 
concert wuth marked succes.s, he was ]>laced for a time 
under Maucourt, the leader of the dukc’.s band ; and so- 
rapid w^as his progress that in 1798 lie was able to start 
on bis first artistic tour. This proved a failure ; but ou 
his return to Brunswick the duke gave liim an ajipointment 
in his band, anti defrayed the expense of his future educa- 
tion under Franz Kck, in company W'ith whom he visited 
St Pcterslnirg and other European capitals. His first 
violin concerto was jirinted in 1803. In that year Spoil r 
returned to Piriinswdck and resumed his place in the duke’s 
band. A visit to Paris was prevented by the Joss of his 
favourite violin, — a magnificent (juarnerius, presented to- 
him in Russia. Having played in Berlin, Leipsic, Dresden, 
and other German towns, liis increasing reputation gained 
for him in 1805 the appointment of leading violinist at 
the court of the duke of Gotlia. Soon after this he married 
his first W’ife, Dorette Scheidler, a celebrated liarpist. At 
Gotha lie composed his first opera. Die Frufung, but did 
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not succeed in placing it on tne stage. Alruna was equally 
unfortunate, though it was rehearsed with approval at 
Weimar in 1808. During this year Spohr accomplished 
one of the most extraordinary musical exploits on record. 
Hearing that Talma was performing at Erfurt before the 
reigning princes assembled for the famous congress, and 
failing in his attempt to obtain admission to the theatre, 
he bribed a horn-player to send him as his dcjiuty ; and, 
though he had never touched a horn in his life, he learned 
in a single day to play it so well that in the evening 
he was able to fulfil his self-imposed duty without excit- 
ing suspicion or remark. Spohr's third opera, Dfrr Zwei- 
kanvpf mit tier Geliehten^ written in 1 809, was successfully 
performed at Hamburg in the following year. In 1811 
he produced his (first) Ht/rnphoftiy in and in 1812 
composed his first oratorio, Das jimgste Gerkht} It was 
while employed in the preparation of this work that he 
first felt the inconvenience inseparable fn)m an imperfect 
theoretical education ; and, with characteristic energy, be 
set about the diligent study of Marpurg’s Ahkandluru/ vcni 
der Fu(/e. 

In 1812 8pohr visited Vienna, wIktc his splendid violin- 
playing created a profound sensiition, and lie was induced 
to accept the appointment of leader of the orchestra at the 
Theater na der Wien. He then began tlio preparation of 
his greatiist dramatic couqiosition, which he com- 

pleted in 1813, though it was not performed until five 
years later. His strength as a composer was now fully 
developed ; and the fertility of his imagination enabled 
him to jiroduce one great work after anotlujr with aston- 
ishing rapidity. Ho resigned his ap])ointmcnt at Vienna 
in 1815, and soon afterwards made a tour in Italy, where 
he performed his eighth violin concerto, the Eeena Cantante 
nello tSfilo Drammaiico^ —the finest of his compositions for 
his favourite instrument. The performer was described 
by the leading critics of the country as “the finest singer 
on the violin that had ever been heard.” On Spohr’s 
return to Germany in 1817 he was appointed conductor of 
the o])era at Frankfort; and in tliat city in 1818 he first 
produced his dramatic masterpiece, Faui^t, Tiie favour 
witli which this was received led to the composition of 
Zemire 'luid A cor, a romantic piece founded on the story 
of Beauty and the Beast, which, though by no means equal 
to its predecessor in merit, soon attained a much higher 
degree of popularity. There can, imleed, be no doubt 
that Faust suffered from the very first from the weakness 
of its miserable libretto. Had the words been worthy of 
the music Faust would have taken rank among the finest 
German o})eras in existence. 

Spohr first visited England in 1820, and on Gtli March 
played his Sema Cantante with great success at the first 
Philharmonic concert. At the third he produced a new 
Symphony (No. 2) m D minor, written expressly for this 
occasion, which is remarkable as the first on wliicli the 
conductor’s hdion was used at a concert of the riiilhnrmonic 
Society. Spohr’s new symphony met with an enthusiastic 
reception, as did the earlier one (No. 1, in Eb), which was 
played, together with his Nonetto, at the last concert of the 
series. Indeed he had a triumjdiant success both as com- 
poser and as im^tuoso ; and he on liis side was delighted 
with the performances of the Philharmonic orchestra. 
Before leaving London he gave a farewell concert, at 
which Madame Doretto Spohr played on the harp for the 
last lime. Her liealth at this period was so delicate that 
she was recommended to exchange her favourite instru- 
ment for the Jess fatiguing piiinoforte ; and Spohr, with 
his accustomed facility, wrote a number of jdeces for 
pianoforte and violin, which the liusband and wife j)layed 

^ Literally The JmsI JudgrtienU but not to be coiifouiicbul with the 
oratorio now so well known by that name in England. 
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together with perfect artistic sympathy. After supple- 
menting his visit to England by a sliort sojourn in Paris, 
Spohr returned to Germany and settled for a time in 
Dresden, where German and Italian o]»erawere flourishing 
side by side under the direction of Weber and Morlacchi. 
His artistic relations with the composer of Der Freisrhutz 
were not altogether satisfactoiy ; nevertheless Weber did 
not hesitate to recoinineiul him strongly to the elector of 
Hej^o Cassel as “ka])ellmcister.” S[>oJir entered u])on his 
duties at Cassel on Jst January 1822, and soon afterwards 
began the composition of his sixth opera, Jessonda, which 
he i)roduced in 1823. This work-- which he liimself 
I always regarded as one of his best productions — marks 
an important epoch in liis cnrc'er ns a dramatic composer. 
It was the first oj>era he ever w’rote with accompanied 
recitative throughout in ])lace of the usual si)oken dia- 
logue ; and by a remarkable coincidence it was ]>rodiiced 
in the same year as Weber’s Euryantke, a work charac- 
terized by the same departure from cstablislied custom. 

I Unhai)pily Weber’s early death prevented lum from making 
a second essay in the same direction ; l)ut Sjiolir consist- 
ently carried out the idea in liis later operas, and always 
with marked success. 

Spohr’s appointment at Cassel gave liim the o])iK>rtuiiity 
of bringing out his new works on a grander scnhi and 
with more careful attention to detail ihaii he could have 
hoped to attain in the servi(*e of a less generous ])atron 
than the elector. And he never failed to use these ])rivi- 
legcs for the purpose of doing justice to the works of other 
composers. Soon after his instalment in Ids new oflice 
Mendelssohn, then a boy of thirteen, visited Cassel with 
his father ; notwithstanding the dis})arity of their years, 
a firm and lasting frieiulsldp sjuang up between the rising 
genius and the already famous com])oser, wddeh ceased 
only with Mendelssolin’s death in 1847 ; and in other 
similar cases Rjiohr alwrays provt*d himself ready to ap- 
))reciate and foster the talent dis])laye(l by others, Uiongh 
it must be admitted that as a critic ho w^as very difiicult 
to jileasc. The success of Jesstmda led him to produce in 
1825 a seventh opera— Der Bcryyeist — founded upon the 
old German legend of Rubezahl, the ruling spirit of the 
Biosengebirge. Though less i)opiilar than its pr<3d<‘.(‘essor, 
this fine work attained a very fair success. But a far 
greater trium])h awaited tlio conqioscT at tin; Bhenisli 
musical festival held at Dusseldorl in 1820. On this 
occasion his oratorio Die Jet len Dimje met witli so (ui- 
thusiastic a reception that it had to bo rc]K*at(;d a few 
days later for the benefit of a charity. This work, known 
in England as The Last Judyment, is uinloubtedly the 
greatest of Spohr’s sacred compositions, and is remarkable 
as the first oratorio in which the romantic element is freely 
introduced, with marked success throughout, and without 
detriment either to tlio solernnily of the snbj(‘(‘t cr tlio 
sobriety of style which lias always Immui rcgardcil as an 
indispensable characteristic of sacred iiiiiMc of tlic higlicst 
order. In 1827 Spohr jiroduccd Ins (ugiiili opera, Ptetro 
von Ahano, the jilot of wdiicli dejieiids for ils •■Jnef interest 
upon the resuscitation by tin* fanioiis neennnancer of a 
lady long since dead and coiinnittcd to tin* tomb. The 
W'ork met with a fair, though imt a. lasting, success ; and 
tlie same may be said of a much liner (qicra. Der Alrhymist, 
produced in 1830. S[>ohr’s next publication w'as of a very 
difleroiit character. His Vudni Srh<tol, produced in 1831, 
is so useful as a code t)f iiistiuction for advanc(‘d students 
that there is ]»n>l>al)]y no great violinist now' living who 
has not been more cn* less indebted to it f<ir fh<* jK rlectiori 
of his techniijnc. It holds with regard to the violin a 
jiosition no lcs.s im]»oitant than tliat w'liich Granioi’s Studies 
has so long held in connexion with tin’ pianoforte. 

The year 1833 Spohr siicnt in the preparation of a new 
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oratoiio —/)<?« IleilmuVs letzte Stunden^ known in Englaii<l 
as Catiutry or The Crvjdfijcvm — which was performed at 
Cassel on (Jood Friday 1835, and sung in English at the 
Norwich festival of 1830, under Spohr’s own direction, 
wdth such unexampled success that lie was accustomed to 
speak of tliis (jvent as the greatest triumph of his life. 
For the Norwich festival of 1842 lie composed The Fall 
of Bahylnn^ whicli also was a perfect success. His last 
0 })cra, Ihe Krenfahrer, was j>roduced at (hssclin 1845. 
Of his nine synj])honies the finest, Die Weihe der T(yne^ 
was ]»roduced in 1832. Hi.s comi)Osition3 for the violin 
include concertos, quartetts, duets, and other concerted 
pi(*cos and solos, adapted for the chamber and the <‘oncert 
room, and among these a high place is taken by four 
double (piartetts, — a form of composition of which he was 
both the inventor and the ])erfect(ir. He was, indeed, 
very much inclined to explore new paths, notwithstanding 
his attachment to classical form, ami liis freedom from 
prejudice w«as proved by the care with whicli lie produced 
Wagner’s Flyniy Dtitrhman and Tnnnhnmer at Cassel in 
1842 and 1853, in s])iteof the elector’s ojiposition. Bpolir 
retained his app<*intment until 1857, when, very much 
against his wish, lie was j)ensioned off. In tlic same j^ear 
he broke liis arm, but he was able to condu(!t Jemmda at 
Prague in 1858. This, however, W’as his last effort. He 
died nt (^^.ssoI on IGth OcLoher 1859. (av. s. it.) 

Sl’OLETO (Lat. Spoletnnn)^ a city of Italy, in Umbria, 
jdaced in a commanding i>osi<ioii near the Via Flamiiiia, 
betwe(‘M Koine and i’erugia, is .said to iiave been <*oJoiuzed 
in 2 10 M.c. (Liv., x\. ; Veil. Pat., i. 14), ami is called 
b}^ (hcero (Pro Balh., 21) “colonia Latina in iirimis firma 
ct illiistris.” After the battle of Trasimenus (217 B.(\) 
»S[)olctiiim was attacked by Hannibal, wdio was rcpulseil 
by the inhabi tanks (Jiiv., xxii. 9). During the Second 
Punic War the city was a useful ally to Home. It suffen'd 
greatly during tlie civil wars of Marius and Sulla. The 
latter, after his victory over Cras.sus, conliscaled the terri- 
tory of SjKiletiiim and reduced it to the rank of a military 
colony. Under the emjure it again became a flourishing 
town (Strabo, v. p. 227; Plin., J/.F., iii. 11; PtoJ.. iii. 


1, 54). Owing to its elevated position it was an important 
stronghold during the Vandal and Gothic wars ; its walls 
were dismantled by Totila (Procop., Bell. Get., iii. 12). 
lender tlie Lombards Spoleto became the capital of an 
independent ducliy (from c. 570), and its dukes ruled a 
considerable part of centml Italy. Together with other fiefs, 
it was l)eqneatlu}d to l^ope Gregory VII. by the eni])rcsa 
Matilda, Imt for some time struggled to maintfiin its inde- 
pendence. In 1 881 it had a pojmlation of 7969 (commune, 
21,507), many of whom are occupied in tlie weaving of 
woollen stuffs. It is the scat of an archbisliojiric for the 
three dioceses of Spoleto, Bevagna, and Trevi. 

The city contains many interesting uin*ient remains, — traces of an 
early polygonal wall, a Homan theatre, and parts of three temph-s, 
hiiilt into the ehurche.s of 8. Agostino, S. Andrea, and 8. Ginliano. 
Keniains of a fine Koniaii bridge were tound a few years ago hurled 
in the fornjer bed of a Ion cut, which now runs along a* different 
line. ThcKc icmains have recently been buried again under a 
newly made load. On the citadel, wliieli eommands the town, 
still stands an aneient castle, originally built by Thcodorie. This 
eastle was mostly destroyed l»y the Goths, hut was afterwards re- 
built and enlarged at many dilferent times, especially by Tojio 
Nicholas V. I’lie existing building contains work of many different 
dates. The catheilral of 8. Mana As.‘»unta dates partly from the 
time of the. Lombard duchy, but was much modernized in 1644. 
Over the main entiance is a very interesting and large mosaic of 
Clirist in Majesty signed “Salsernns,” 1207 ; at the sides are ligin-es 
of the Virgin and St Jolm. In the choir and on the half cupula 
of the apse are some of the finest frescos of Idppo Lipju, rejirescnt- 
ing scenes from the life of tlio Virgin. Lippo died in 1469, leaving 
jiart of the work to he completed by his assistant Fra Diamante. 
The tine, stalls and jianelling in the choir arc attributed to bii'iinaiite. 
The chure.h of 8. Fieiro is a fine caily e.xample of Lombard arclii- 
tecturo, though much niod«*rui/ed. The fa(;ade is remaikahle lor its 
rich sculptured decorations of grotescpie figuies, dragons, and foliage. 
8 Domenico is a fine example of later Italmii Gothic witli hands of 
different coloured stones. Tlie three-apsed eryjit of the ehnieli of 
S. Gregorio is of gi*eat interest ; it probably dates from the loniul- 
ingof the ehureli in the 9th centuiy. S. Nieeolo is a }•eautlful 
examjde of Pointed Gothic. 

The city is still sujijilied with water by a grand u(|ueduet (see 
\ol. ii. ]d. IV.) across tlie adjacent gorge; it has stom* pieis and 
buck arches, and is .shout 268 feet high and 676 feet long. It is 
.said to have been built in 604 by Theodelajmis, the thud Lombard 
duke, ami the stone piers belong probably to that lime. The brick 
arches are later lestorations. 
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T llli] great a<lvanre wliieh ha.s been matlc during the 
]>ast fifteen yeans in our knowledgi? of the qionges 
is due partly to the vivifying influoneo of the evidutional 
hy])othesis, luit still more to the opportunities afforded by 
novel methods of teehni<iuc. 3’o the strength and weak- 
ness of the deductive niothod Uaee.kel’.s work on the F^alh- 
sehirammc {Oy is a standing testimony, while the slow but 
sure ])rogrosH wliieh aeeoui[»anii‘S the .sciontific method is 
eipialiy illustrated by the works of Sehulze (-o), who by 
a masterly apjdication of the new pioees.ses lias more 
than any one id.se reeon.strurted on a sine basis the general 
luorphologv of the sponges. In the gimeral ]irogress the. 
fo.ssil sjionges have l>een iimdved, and tlie ap]iiiea1ion of 
Nieid’s imlhod of studying fossil organi.sins in thin .slices 
lias led, in the hands of Zittel and others (.?./, jj), to a 
complete overthrow of tho.se oltler classifieations wdiich 
rt'legateil every obscure petrifaction to the fossil sponges 
and eonsigiKjd tficm all to orders no longer cxi.stiiig. But, 
w'hilst many problems have been solved, still more have 
been suggested. An almost endless diversity in details 
differentiates tlie sponges into a vast number of .specific 
forms; the exclusive pos.se.ssion in common of a few sim])]e 
characters clo.sely unites them into a compact group, sharply 
marked off fiom tlie rest of the animal kingdom. 
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Stnirture and Form. 

Feaciipt 1071 of a Simple Sponye. — As an example of one Simph 
of the simplest known sponges w e select 
AsrHfa j)t'i7nordialu (fig. 1), Haeckel. 

This i.s a hollow vasc-like sac closed at 
the lower end, by which it is attached, 
ojiening aliovc hy a comparatively largo 
aperture, the oamlum or vent, and at the 
sides by numerou.s smaller apertures or j 
poresy which jicrforato tlio walls. Ex- J 
cept for the absence of tentacles and i 
the presence of jicres it offtTS a general 
resemblance to some siiniilo form of 
llydrozooi}. Histologically, however, it 
])re.sents considerable differeneexs, since, 
in aihlition to an endoderm and an ecto- 
derm, a third or inesodermic layer con- 
tributes to the Btnicturo of the walls ; 
and the endoderm consists of cells (see 
fig. 21//) eucli of which resembles in all 
essential feat ures those complicated uni- 
cellular organisms known as choano- 
flagellate Infveona (see Fkotozoa, vol, 
xix. j>. 858). With this positive charac- 
ter is associated a negative one: nemato- Fio.i.- 


cysts are entirely absent. The activity 


-Aaceffa pHmordU 
a/u,Hk. Aftvj Haeckel. 


These niiinhers refer to the bibliography at the cud of the articlo. 
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of the Aacetta^ as of all sponges, is most obviously mani- 
fested, as Grant (j) first observed, by a rapid outflow of 
water from the oscule and a gentle iiistreaining through 
the pores, — a movement brought about by the energetic 
action of the flagella of the 
endodcrmic cells. The in- 
streaming currents bear with 
them into the cavity of the 
sac (paragastric (lavity) both 
protojdasmic particles (such as 
Infusoria^ diatoms, and other 
small organisms) and dissolved 
oxygen, wliich are ingested by 
the flagellated cells of the eu- 
dodenu. The presence of one 
or more contractile vacuoles in 
these cells suggests that they 
extricate water, urea, and car- 
bonic acid. The insoluble re- 
sidue of the introduced food, 
together witli the fluid excreta, 
is carried out through the os- 
cule by the excurrent wattu*. 

New individuals are produced 
from the union of ova and 
s]»ermatozoa, which develo]) 
from wandisring aina*boid cells 
in tluj mesoderm. The walls 
of Aarttta are sjjrengthened by 
calcareous sclere.^*, more especi- 
ally designated as si)icules, fki 2 . 
wnun nave tne lorm 01 iri 1,^,1 section i v. i^^nden. 
radiate needles. If we make n*i<i(x about O). 
abstraction of these we obtain an ideal sjioiige, which 
Haeckel lias called Oh/nthm (6\ and which may be re- 
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Canal System , — We shall now trace the several modifi- 
cations which the Olynth'us has undergone as expressed in 
the ditterent types of canal system. 

The simple paragasier of Ast^etta may become compli- Asoon 
cated ill a variety of wnys, such as by the budding oft’ type, 
from a jiarent form of stolon-like extensions, whicli tlien 
give rise to fresh iiiclivitbials, or by the branching of the 
Ascon sac and the siibse(|iienL anastomosis of tlie branches; 
but in no case, so long as the sj)onge remains within tliii 
Ascon type, docs the endoderni become (liflcrcntiated into 
different histological ehitnents. The most interesting 
nnKlification of the Ascon form occiiis in y/oiwoffmwa «//- 
candra (/.?), in which from the ^^alls of a simple Ascon 
caecal processes grow out radiately in close regular 'whorls, 
each process reiiroducing the structure of the ])arcnt 
sponge (figs. 2, 3). From this it is but a slioit step to 
the important departure which gives rise to the, Syeons. 

In the sirnjilest exam])les of this ty]ie the characters of Sy( «)u 
Jlomodenna sycandra are rojirodiiced, with the iinjjortant typo, 
exception that the euiloderm lining the paragastric cavity 
of the original Ascon form loses its primitive character, 




I'Mo ivta \nt'auilia, Lfil Ti.'uism! c scrfidu, sliowut}; tadial tiilK'S oiHUiDig 

juto coMtial cuMly Atlci V Ltunicnlelcl (x about 

garded as the ancestral form from wliich ail other sponges 
have been derived, lb give great (‘r exactness to our ab- 
straction we sliould perhaps sti[)nlate for the Olynthus a 
somewhat tliickcr mesoderm and more spherical form than 
a decalcified Ascon ])r(‘seiits. 


Fio. 4 . — Ihleropromn nmlits-ifn/dn^ Pol Pjii t of ft I jftiisvcMst'socI ion Tin' ^tiai^ht 
liiiOH iiKli'Uito Ktui u1(‘s , tin, ]>onlt>toiiH sill Ian is upjM'ninHl ; tb< bianohiiif; 
ladial tnlft'S iii<* daik by nuimious sm.ill oiicIcm ri'iiicsciitiiig 

choaiiocy ti*s. Aftt-i Polciaell, Chutle»t/i'r“ lUimt 

and from a layer of flagellated C(‘IIs becomes converted 
into a pavement epithelium, not in any distingnishablo 
feature different from that of tlie (‘ctodei m. Tlie 
. flagellated cells are tliiis restnete-d to the ca‘(‘al 
outgrowths or radial tubes, (’oik urrently with 
' this difterentiation of the cndodcim a nioie abiin- 
^ dant development of nK‘soderm occurs, in some 

Syeons {Syraltis, Ilk.) tlie radial lubes remain 
separate and fiuo; in otliers tliey lie i lose toget lier 
and are united by trab(M*uJje, or by a ti-abi'cidar 
network, consisting of inesoihTinic strands sur- 
rounded by ectuderm (fig. 4). The spaces bctuccii 
tlie contiguous radial lubes tlins become convci led 
into narrow canals, through wliieli water jiasses 
fiom tlic exterior to enter the jioies m tlie wall^ 
of the radial lubes. These lanals aic the “inter- 
canals” of Hacekel, now geiieially known ])y their 
older name of irn’iinrnt can.ds The oiienings of 
tlie iiicurnml canals to tlie exteiioi are called 
]iores, a 1i‘nn which we li.i\e also aj»piie<l to the 
openings which lead tUret'lly into the rad.'.d tubes 
or jiaragastric cavity; to a\oid ambiguity we shall 
for the tuture di^tingiu.di tlie latter kind of o|M>n- 
ing as a }>r<fSopy/t'. TIic term “pore” will iJien }>o 
restricted to the scii.sc in whicli it was originally i^ed by 
Grant, 'flie inuiitli by winch a radial tube open.s into the 
])aragastei is known as a yatyiric ostnim. In the Ingher 
lormsof Syeons the radial tubes no longer arise as simple out- 
growths of the whole spongc-waJl, but rather as outgrowths 
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af the endodenn into the mesoderm, which, together with converted into a pavement epithelium, except in the 
the ectoderm, exhibits an independent growth of its own ; spherical chambers. Such a form, called by Haeckel 
and this results in the formation of a thick investment, “dyssycus,” maybe more briefly named a Rluigon from 
known as tlie coiiex (fig. 5), to the whole exterior of the the grapedike form of its flagellated chambers, which differ 

those of a Sycon both by their form and their smaller 
dimensions. The Rhagon occurs as a stage in the early 
developmeut of Plakina vionolopJia (Schulze) and Reniera 
fertUis {q) (fig. 7) ; a calcareous sponge which appears to 







Fia. 7. — Veiticttl suction of a lUmjron, jiartly diagniiiiinatic. o, osunle; p, 
l>aragiisWr. After Kcllei (X about 100). 

aj>proach it somewhat is Leucopsis }H*duncvlcUa, Lfd. By 
the folding of the wall of a Rhagon, or by its outgrowth 
into lobes, a complicated structure such as that of Plakina 
nwnulopha { 20 ) (see fig. 26 f) results. This is character- 


Fui 5.“ Vte Argnitea, Pol. Pai t of a traimvcmc seel Ion Tin* concentric circles, 
indiriitiiit' hutisvuise Huctions of hpiculuH, he within the cortex. AfUT I*ole« 
jaeir, “ L'hallevijft " lifjuirt 

sponge. The radial tubes may branch, Ilcteropegma (fig. 
4). If the branches arc given off regularly, as the radial 
tubes were in the first plan, and if at the same time the 
original radial tulua exchanges its flagellated for a pave- 
ment e])itludium, a structure as shown in fig. 6 {PulejtKi 

mA 

hA -y'w ■ i 1 n/4 •' 'iwf 


It r. pm- 


Fio. ronnfTtvn, Pol Part, of n tranKrorsc section. K, cxi'nirent 

canaln, inh) which the llagellated chaiiibcix open. After ruli^uefT, “ Challenger" 
Report (x 60) 

ronnejrim, Pol.) w’ill result. This form might also be 
brought about by untHpial growth of the gaatral endoderm 
leading to a folding of the inner part of the sponge-wall. 
Very little direct evidence exists as to Avliich of these two 
plans has actually been followed. Phylogenetically the 
transition from a simple Ascon to the most complicated 
♦Sycon can be traced step by step ; and ontogeny show^s 
that sucli a Sycon form as (Hrantia raphanm jmsses through 
an Ascon ]>hase in the course of its larval devclojmient. 

Returning to the ancestral form of sponge, Olynthns^ 
let us conceive the endoderm growing out into a number 
of approximately spherical chambers, each of which com- 
municates with the exterior by a proso]>yle anti with the 
paragastric cavity by a comparatively largo aperture, wdiich 
we may term for distinction an apopyh; at the same time 
let the endoderm lose its flagellated character and become 
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tubes, each a prostodus or aditus (fig. 8). This may be 
termed the apJmial or racemose type of Rhagon system, 
since the chambers at the ends of the aphodi radiating 
from the excurrent canal look like grapes on a bunch. As 
Haeckel, however, has used “racemose” in a different sense, 
•we shall adopt hero the alternative term, lly the exten- 
sion of the prosodal or adital canals into long tulnis a still 
higher differentiation is reached (fig. 9). This, which from 
the marked presence of both prosodal and aphodal canals 
may be termed the diplodal type of the Rhagon canal 
system, occurs but rarely. Chondrosia is an example. 

The following scheme will render clear the foregoing 
distinctions : — 

1. Asoon type : siitiple, cx. Ascetta, Ilk. ; strobiloid, ex. Homo- 

derma^ Lfd. 

2. Syeon type : sinijde radial tubes, ex. Syceiin^ Ilk. ; branebed 

radial tubes (cyhiulrical cbainbcr.s), ex. llcteroiK'gmxi^ FI. ; 
chamber-layer folded, ex. J*olej}ui, I'ol. 

3. Rhagon type : eury]»yIou.s, with several prosopylcs to each 

chamber, cx. SftoiigHia ; with u single piosopylc to earh 
chamber, cx. Omrclla^ Theiira\ nphodal, aphodal canals well 
developed, ex. Geodui^ Link. ; diplodal, with botli aphodal 
and piosodal canals well dovcl(»pcd, ex Chmdrosia, O.S. 

In the case of the calcareous sponges rolejaeff has argued 
forcibly that tlie curypylous type arises directly from the 
Sycon and not from the Rhagon. It i.s therefore doubtful 
liow far tile Rhagon in otlier sponges is a primitive form 
derived directly from an Olyntkus, or whether it may iitit 
be a secondary larval state resulting fr<jm the abbreviated 
develo])inent of a former Sycon predecessor. Whatever 
may have been its past history, the Rhagon serves now at 
all events as a starting-point for the development of the 
higher forms of canal system. 

In the higher Rliagons, as in the Sycons, furllior com- 
plications ensue, owing to an independent growth of the 
external ectoderm and the adjacent iriesoderni. While the 
eiidoderni, with its associated mesoderm, is growing out 
or folding to form the excurrent canal system, the super- 
ficial mesoderm incroa.ses in thickness, and the ectoderm, 
extending laterally from the sides of the incurrent sinuses, 
burrows into it, parallel to the surface of the sponge. 
Thus it forms beneath the skin (i.c., the layer of superficial 
mesoderm and investing ectoderm) cavitic.s which may )>e 
either simple and spacious or bo broken up into a number 
of labyrinthine passages by a network of raesoblastic 
strands (invested with ectoderm) which extend irregularly 
from roof to floor of the chamber. These cavities are 
known as subderimil chainhers, 

Witli the a])pearance of subdermal chambers tlio sponge 
becomes differentiated into two almost independent regions, 
an outer or ectosome and an inner or c/ifxtnosovte, which is 
characterized by the presence of flagellated cljambers. 
The ectosome forms the roof and walls of the subdermal 
chambers, and is in its simplest form merely an investing 
skin ; but in a large number of sponges it accpiires con- 
siderable thickness and a very complicated liistological 
structure. It is then known as a cortex. The thickening 
which gives rise to a cortex takes ])lace chiefly beneatli 
those parts of the skin which are not furnishefl witli pore.s. 
Beneath the pores-— in this case collected into sieve-like 
areas — dome-like cavities are left in the cortex; they open 
freely into the subdermal cavities below and their roof i.^ 
formed by the cribriform pore membrane above. In many 
sponges (Geodia, StelleUa) the cortical domes are constricted 
near their communication with the sulHleriiial cavity (sub- 
cortical crypt) by a transverse muscular sphincter, wdiicli 
defines an outer division or ectockone from an inner or 
endochone (fig. 10), the whole structure being a chonr. 
The endochone is frequently absent (fig. 10). The early 
development of the cortex has scarcely yet been studied. 
In Stdletta phrUsms one of the “Challenger” Stel- 


lettida, an early form of the sponge (fig. 11), snows the 
choanosome already characteristically folded within the 
cortex, which forms a cum- 
plete not-folded envelope 
around it. The roots of 
the incurrent sinuse.s form 
widely open spaces imme- 
diately beneath the cortex 
and are the rudiments of ; 
subcortical crypts. Again, - 
in some 8])onge8 a part of j 
the cndoderin and asso- 
ciated mesoderm may like- j 
wise develop indejiend- / 
ently of the rest of the j 
s[H>ngc, as in the Hexac- 
timilida^ where the choa- 
no.some forms a middle 
layer between a reticula- 
tion of ectosome on the ^ 
olio side and of endoderm : 
and mesoderm, r.c., endo^ j 
some, on the other. Fin- < 

allv tlif» altaelu^d or lo\vi*r lhn>u<'h tlu* of Ci/- 

any, ijic aiLaciiLci oi lower , siiowinj : \ho pmf 

half of a Rhagon may de- 
velop m an altogether dif- 
ferent manner from the 
other or upper half, the 
cmhKlerm not producing 
any flagellated chambers. In Ibis case the U])]»er jrortion 
alone is characterized by the fiagi‘llatetl clianil»er.N, which 
are the distinctive mark of a sponge, and hence may be 



Si»ll , 

thf cbi'iir, wlndi i (mii- 
iiiiniu'iitos tliiouKli !i Hpliiiirti.iti api'it.iif 
till* siiIk'oi lioat Ijiii" it> tho 

riKunosoitic with rh miiIm ih. 

Tin* aotUvl i iicles in Hit* ••iiilcv siir Hlrn- 
a'*U*is by llhioiis htmnils. 

.AfU'i Bollas, “ ChaUnnji'i ” J{'pnit{-^ 7'<>. 



Fio. 11. — Yoniij; sponpo of Strllrffn yifenwws. Roll. IxniKitinlin;!! uo'ilmn arr- 
Ihm, showing 1 ho ohoanosiiiiK loliU-U within thf cniIrK i#, iih’ AUoi 
hollas, “ CluUleuger" Hrjmit 
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called the sjmngftmere \ the. huver half, Avliicli of 

all three fundamental layers, may be called the hyponun'. 

The form and general composilion of sjiongcs arc ex- 
ceedingly various and often dilficiilt to analyse, prcst iiling, 
along witli some important difft nwice.s, aremai lvabl(‘gejvral 
resemblance to the (\etent*ra in these re.sjieet.^. Jjike 
them, some sjiongcs are .siin]>h‘, and otliers, through 
asexual multijilieation, compound. Tlic only criterion by 
which the individual s]K)nge can be rcLogni/eil is the o.m'u- 
lum; and, as it is frequently difilcnlt, and in many cases 
im])0ssible, to distinguish this from the gastne oj»ening oi 
a large excurrent canal, tlicro are many cases in wliicli the 
simple or compound nature of tlie .s[)onge muM. lemain 
open to doubt. Tlie osculo may also fail (/t/fo^tomosis), 
and so may the ]»ar.'iga.stric cavity {hpotjastrovs) ; the 
problem then becoTnes insoluble. 'I’he lo.ss of the osculo 
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may in some cases be due to the continued growth of 
several endodcrinal folds towards the exterior, wdth a 
corresponding absorption of the mesoderm and ectoderm 
wljicli lie in the way, till the folds penetrate to the ecto- 
derm and oi)en at the exterior, thus giving rise to excurrent 
openings, which arc not readily distinguishable from pores. 
At the same time the original osculum closes up and 
entirely disapp(iars. Lii)Ogastrosi8, on the other hand, 
may be j»roduc(id by the growing together of the roots of 
the choanosomal folds, thus reducing the paragastric cavity 
to a labyrinth of canals, which may easily be confounded 
with the usual form of excurrent canals. While in some 
spongtjs the original osculo is lost, in others secondary 
independent oj)enings, deceptively like osculcs, are added. 
This pseud ostoniosis is due to a folding of the entire sponge, 
so as to produce secondary canals or cavities, which may 
be incurrent (vestHrular) or ex(;nrront {rl()aeal\ the opening 
of the latter to the exterior being termed a fatse osrufe 
or pspndostimf. The faulty use of the term oscule for 
what is neither functionally nor nK)r|>hologically a mouth 
is here olivious, for in one sense the oscule is always a 
pseudostoinc ; it W()ul<l be better if tlic term 
could be substituted. 

Skeleton. Shrleton. — All sponges, except tluvo or four genera be- 

longing to the M ])o.s.sess some kiml of skeletal 
structures. Tlii-y may be either calcareous or siliciotis or 
horny sclorcs, the latter usually having the form of fibres, 
wliich Mimetimes cncloso silicious needles (spicules) or 
foreign Ixulies introdii(‘od from ’without. Foreign bodies 
als<i contribute to tlie formation of the skeleton of some 
silicious sponges, and occasionally form the entire skeleton, 
no otiuT hard parts being present. 

Miiu'ial Mineral scleres usually occur in the form of s)»icules. 

Bpicultfs. spicules of calcareous sponges consist of carlionatc of 
lime, having the crystalline structure and other jiroperties 
of calcite Facli s[)i(iule, so tar as its mineral com- 

ponent is concerm'd, is a single crystal, all the molecules 
of calcite of which it is built u]> being similarly oriented. 
On the other Jiaml, its fonii and general struelnre are 
purely oi gan i(’. J ts surfaces are a) ways cur\ cd, and lusnal ly 
it lias the form of a cone or coiubiuation of cones, each of 
which consists of concentric layers of calcite surrounding 
an axitil libre of organic; matter,- probably of the same 
natiiio as spongioliii or spongin, the c’hief constituent of 
tin; fibres of lioriiy sponges. A thin layer of organic matter, 
known us the s/ficu/e shputh^ forms an outer investment to 
the s]»iculc and is best rendered 'visible as a residue by 
remo\ing the calcite ^vit}l weak ac'id. Silieious spicules 
consist of colloid silica or opal, and lienee can bo distin- 
gui^ln d troiii calcareous by baviiig no iiitluence upon j»olar- 
ized light. Structurally tin* two kinds of sj)iculcs present 
no ini])ortant ditVenuice. 'Flu; sj»i<*ules of diilerent sjionges 
dillcr gn‘ally botli in form and in size. Tlmy may be 
eonvonieiitly divided into tw’o groups, minute or flesh 
spicules, wliioli usually serve as the supp<irt of a single cell 
only (mirrnsr/prps), and larger or skeletal spicuh's, whicli 
usually contribute to the formation of a more or lt*ss con- 
sistent skeleton (nKpasriprcii). The distinction is not one 
that <‘au bo exactly defined, and must so far be regarded 
as (if a provisional nature. Tliere is usually but little difli- 
eiilly in ajiplymg it in ])ractice, excepl in some doubtful 
(’as(*s w here laVge. sjiicules do not form a continiious skeleton, 
or in others where flesh s])icules ap[»ear to lie ]>assing into 
those of larger size. It is indeed highly probable tliat all 
largo s]>icules have originated from flesJi spicules (/-?). 

(1) JJnna.ron lUradtnie Ti/pr —lly far the 

commonest form is the oxen, a necdltvsliaped form ])ointtHl 
at both ends and produced by grow^tli from a centre at the 
same rate in opposite directions along the same axis. It 
IS tliereforo uniaxial and e^juibiradiato (fig. 12a). (2) Mim- 


axmi Uniradiate Type (stylus ), — By the suppression of on© 
of the rays of an oxea, an acuate spicule or stylus results 
(fig. 12 b). (3) Triaxm Triradiate Type , — Linear growth 



Fir. 12 -Typ»(*At a, ilmlHinH (inoiiaxon <1 iaotiiie) ; h, stylus 

(tnuiiaxon uioiuirtinc) , truMl (tmxciii triactiiic) ; d, ralthnips (telraxoii 
trfrurtiiM*) , e, tuaxoii hcxactine ; /, dcsriia of an anomocludinc Idtliislul 
(poiyaxoit): (j, htciraatcT (polyaxou); A, radiul section tlirotif,di the outer 
pari of g, showing two actiTirs soldeied tij^rther l»y intervciiinK siiieu, tlie 
In*!* ends tenijinatnig in rei'in ved sinncs and tlie axis tra\ers(*d by a reiiti-ul 
libre. 

from a centre in three directions inclined at an angle of 
120“ to each other givi‘s rise to the primitive form of tri- 
radiate spicule so eminently characteristic of the calcareous 
sponges, but by no iricnus confined to them (fig. 12 r). (4) 
l^etraxmi Quadriradinte Type (Cnlthrope), — Growth from a 
centre in four directions inclined at about 110” to each 
other ])roduces the primitive quadriradiate form of the 
Tetrarthieflida and of some calcareous sponges (fig. 12 d), 

(5) Sexradiate Type, — Growth in six directions along three 
rectangular axes ])roduces the primitive sexradiate spicule 
of the Ifexartinellida sponges (fig. 12 e), (6) Mulfiradhite 

Type,- -Extensions radiating in many directions from a 
centre jiroduco a stellate form (fig. 12 /). (7) Spherieal 

Selcres, — ('!on(‘entric growth ()f silica about au organic 
jiarticle jiroduces the sphere, which occurs as a reduction 
of the rliabdus in some species of or as an 

overgrown globule (flesh spicule) in Camwnn, 

Usually comcnl, tlic spicular rays often hceoine (‘ylindiieal , usu- Ui, 
ally ]»ointe(l {oxenie) at tlie ends, they are also freijiicntly rounded lyj 
otr (strmgfd^fe), oi Ihiekeiied into knobs or hiaiielied 

{claUose). Their giowth is not always iigoroualy eoiifined to a 



Fits. 13 — Modification's nf monaxon tMie a, stronp:vlo , b, t} lotc ; r, oxea ; d, 
Ulotoxeii; r, /.stjle; g, spineil fi, hiifjittal tiuwl (a 

timxon loijji dfri\p«l fioni tln‘ inonaxon), j, oxytvlote, I, nnati ia'in* ,* /, jiio- 
Inopne. m, ortliotnieno ; n, dieliotruvne ; o, conti oi i neup ; nniphi1))a.‘no 
(this IS tiichocladosp) ; 7, cippidial .stionyyle (basis <»f IlhalKlncrcpid id 

desiriu); r, yonni; form of Tlhalidorrephi de.sina, showing piejiKlial stron>;vlo 
roated witli micppssivp lavi’is ot siliea; s, TUuilKlocivpnl drsiiiii fully pown. 
'Jho dotted bill* tliiou{{li tlip U]>per figuri'H marks tin* ongiii of the autiucs. 

bt raight line : freijuentl v they are eiirv'od or even undulating. They 
are also liable to heeome spined, either hy nieie superlii ial thiekeu- 
ingor by a delinite outgrowtli involving the axial libre (fig. 13 g, h). 
The rhabdiH if pointed at both ends is known as an oxea (fig. 
13 c ) ; if rounded at both ends as a stroiigyle (fig. 13 a ) ; if knobbed 
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end# m « HflcU 13 Ir) ; thft tylote if fwlated «t one end 
, if A iyloioxta (fig. 13 <2) ; the ati'ongirle fimikrly becomee a 
com. Theee la«t two forms are with difficulty distinguished from 
the stylus, which is usually pointed at the end, and strongylate (fig. 
18 /) or tylotate (fig. 13 e) about the origin. A particular case of 
the clodose rhabdus, but one of the most frequent occurrence, is 
the trmne ; in this form one ray of a rhabdus ends in three branches, 
which diverge at equal angles from each other. The rhabdus then 
becomes known as the shaft or rhahdoim, and the secondary rays 
are the arms or cladit collectively the head or cladom of the spicule. 
The arms make different angles with the shaft ; when recurved a 
grapnel or wmiHaEm is produced (iig. 1 3 A:), when nrojccting forwards 
tkproirimne (fig. 18 l\ and when extended at right angles an ortho- 
tnmne (fig. 13 m). The arms of a triaeno may bifurcate {dichotrisme) 
once (fig. 13 n\ twice, or oftonor, or they may trifurcate. Again, 
they may extend laterally into undulating lamella^ or unite to form 
a disk, the triasne cliuractcr of which is indicated by the inclndod 
axial fibre. The shaft may also liecome trifid at both ends, ampki- 
trlasm (fig. 13p), and the resulting rays all bifurcate, or the cludome 
may arise from the centre of the rhabdomc, errUrotritene (fig. 13 o). 
Amongst one gt'oup of ijithistld sponges (Jlhafjdo&repula) the normal 
growth of a strongyle is arrested at an early stage ; it then serves 
as a nucleus upon which further silica is deposited, and in such a 
manner as to produce a very irregularly branching sclcre or d<‘siria 
(fig, 13 5 ), within which the fundaineiital strongyle can Im scon en- 
closed. In such a desmu no axial fibre besides that of the enclosed 
strongyle is formed. 

adi- The chief modificatioii of the triradiatc spicule is duo to an clonga- 
type. tion of one ray, distinguished as apical^ the shorter paired rays 
being termed htsal^ and the wliolo spicule a sagittal triradiatc. The 
angle included by the basal rays is usually over 120" (fig. 14 a), 
dri- Some or all of the rays of the primitive caltlirops (fig. 14 h) may 



Fio. of the triauon and tetraxon types, a, siipil t,al ti imdiaie 

or tno'l, ht ralthiu]>s; c, eandolabin (a jK^yrladoscj muTocalUii ops) ; tf, a 
spilled iniciocnlthio])s ; e, Tetiacladitie LilhiHiid desuui. 


subdivide into a nniiihcr of terminal spines randclnhra (fig, 34r) ; 
or some or all of them may bifurcate oik’c or twice* ami finally 
terminate by subdividing into iiuin<*roua variously shaped processes ; 
such a IHracladinc desma(fig. 14 c) characterizes ouc division of the 
, Lithistid 8])oiiges. 

adi- Ky the excess or defect of one or nievo rays a series of forms such 
.yjw, as are rcpreseiiUxl in fig. 15 arise. In the oxca, which results from 



Fia. 1.'). - of the t.iiaxon iK'xaotmo type, a, dapper ; ?/, r, two 

vari**ticH of pniniiliis, d, ainpliidisk , f, peutactine; /, slauius, dermal 
rliaUlua. Afti-i Hcliul/,e. 


the su]>pressioii of all ray.s but tw’o, the scxradiatc character is some- 
times jireservcd by the axial iiluc, which gives off two or four pro- 
cesses in the middle of the spicule where the defective arms would 
arise. Let lig. Vic represent a regular .scxradiatc spicule with its 
four horizontal arms extended Imneath tlic dermis of its sponge ; 
the over-development of tlio proximal ray ami a reduction of the 
distal ray pro<luc(* a form known as the dtnjtjcr (lig. 15 a) ; tlie 
suppression of the proximal ray and the dcvclopmout of spines pio- 
jecting forw'aixls on the distal ray produce the j)in/iulujt (fig. 1.5 b, c ) ; 
the suppression of both ])roximal and distal rays gives tlic sUiurm 
(fig. 15/), and the 8upprc.ssion of two of the remaining Ijoii/oiital 
rays a donnal rhalHliw (lig. 15 g). The suppression of a distal lay, 
excessive development of a proximal ray, and recurved growth of 
the remaining rays ]>rodiicc an anchor. In IJifaloncimt (gla.ss rope 
sponge) anchors over a foot long oixuir, but their arms or t«*eth are 
not restricted to four, ami the axial fibre gives off its proccs.sea 
before reaching the head of the spicule. Such a grapnel helps to 
support the sponge in the ooze of the sea-l)od. Other clniractcr- 



istic spicules belonging to sponges distinguished by scxradiatc 
spicules are the following the uncinana (fig. 3 6 a), a spiiioso 
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oxsa with the spines all pointing one way ; the s tylotate 

form with a toothed margin to the head (fig. t6 h ) ; the maptOaria 
(fig. 16 c), a besom-shaped sjiicule with tylotate rays, which vary 
in numl)er from two to eight; the amphidisk (fig. 16rf), a ahaft 
terminating at each end in a number of recurved rays. When the 
sexradiate spicules of tl>c lIe,cactnK'llhda unite together in a manner 
to bo described later, the mys may bo bout in a variety of wa3'8 
out of the triaxial type, so that the sexradiate character alone 
remains. 

Multiradiate The rays of an aster as of other spicules 

may be spined or tylotate. in one remarkable form known as a 
aierraater (tig. 12 g, h), and characteristic of the family Qcodinidm, 
the rays are almost infinite in number, imd coalesced for the greater 
part of their length ; the distal ends, how’ever, remain separate, 
and, bticoming slightly tylotate, are jiioduccd into four or five re- 
curved spines, which give attachment to connective tissue fibres 
by which a<1jacent sterrasters are united together. 

In one alwrrant group of Lithistid sponges {AnomtM^ladina) the 
skeleton is formcil of desmas, which are inurtiradiatu, each present 
ing a massive centrum (with an included cavity) piotlucea into a 
variable number (4 to 8) of rays, which rays terminate in expanded 
ends (fig. 12/). 

It is doubtful whether a distinction between inegascleres and 
microsclcros can be maintained in the calcareous sponges, unlesn 
the minute oxcas wliich occur in Edhardia achnhei, l*ol. {r6\ are 
to be referred to this group. They arc widely distriluited thiough- 
oiit the silh'ious sponges, and by their dificrent fonihs afford charac- 
ters of the highest importance in classification. 

One of the simplest forma is the aigynasrpire Hig. 17 a, li ) ; it looks 
like the letter C or 8, according to the direction in which it is 



Pio. 17 — ^TiiTicroHclcjes. a, b, h iginaspire \ lewed m fhlTercnt flircetjons, -a, along 
uxiH, luul 7 >, obliquely ; c, toxaspiie; d, Hphahtoi ; c, snindaspM , /, aiiiphi 
ftHU»r, 17, HiKiniiur cytiiba ; /t,cyiTi»>», mih thicc pteiaal wuOi cml,— thneeiitinl 
on« a pi oral pUToii ami iiie lutciul, picurat ptcia ; /, one enU (aI anoUtci lonu 
of cyinlMi, hbowing muvpii ptcia; A, iiioiif>pb>iul cyinlia, promi pfciu only, 
develo]M*<l at ciuls, tiopl«lial i>tc)a iiiiicli enlarged ; /, ooryndia, in winch pioial 
and pleural ptci a have grown lowaicls fuch other and roiilcsced , w, Hphto- 
astcr; n, oxjhsIci ; o, the s/vnie, with .six aclines, tJie s;nne, with loui 
a<*tin»»»; q, tin* same, with tw'o actines (;i iTntiotvloti' micioxcn); ?, iiiicm- 
tylute ; », luicroxea (7, r, and s aic ri.«lui;ctl u.sti rs) , /, rosette 

viewed, its actual form being tliat of a .single turn f»f a cylindrical 
spiral. A turn and a jiait of a turn of u spiial of sonu'what higher 
pitch than that of a sigmu.s}>irc gives the iiucas/nrc (fig. 17c); a con- 
tinued spiral gi’ow'th thrnugli several revolutions give.s the poll/- 
apvre. The siginaspire becoming Hjiiiied ])r(>duces the s/nronter or 
spinifipirula (hg. 17 (0 J Ibis, by losing its curvature, becomes the 
.snnidaatcr (fig. 17 c), and by .simultancoii.s concentration of its spines 
into a wdiorl at each end, the itniphiasicr (lig. 17 /). lly icdm lion 
of llie spire the B])ira.stor passes into the stdlntc or aatcr (hg 17 //). 
A thickening about the centre of Uie aster prodiice.s the sp/icui.sttr 
(tig. 17 m\ allied to wdiieh is the sterrustcr. Ilv a iciliiction 111 Ihc 
riumbor of its rays the aster beecmies a minute c.illhiops, from A\hich, 
bj*^ iuei cased giowdh, the skeletal caltlirops ma\ vciy well be derived ; 
by further reduction to two rays a little ihahdus or mi roiahd le- 
siilts, and of this numerous vaiii'tics exist, ol winch the oxeate 
microrahd is tlio most inb re.stnig, siiiei* it onh dilleis in size from 
the Conimone.st of all skeletal spu ule.s, the o\e.itc (jr aeerate rliab- 
dus. The sigmaspire is formed as a suiieilieiai sjiinil thiikening 
in tho w'all ot a s])icule cell or s( leiolilast ; as .superficial depo.sil.s 
also the next group of s[Meuh*s, llic .so-ealh'd 'tvehorates^ arisf*. 
Take a hen’s egg a.s tlie mofle] of a seleiohlust, draw round it a 
brood meridional hand, in ten noted only on one side, for 30" above 
and below' the eiputor ; tins w ill represmiL a truly C shaped spicule, 
which differs fioni a .sigm-iNpiie liy the ahsenee of spiral twi'^t. 
It may be termed a egwha (lig 17//). The back of the “C” is the 
keel or troput ; the j»oiij ts are 1 lie prows or prorse. N ow* 1 »roaden out 
tlie prora on the cggslicll into oval lobes {jrrorul p(erca ) ; and from 
each polo drawa lolx) midway bet ween the prora and the tropis 
(pleural aud a coiniiioii foim of anehorate, the plrrocijniba 
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regulls (fig. 1 7 ^). The pterocymha ih aulnect to conidderable hkkU* 
lioatioiis: tl»e prows may be similar {homoproral) or di8.<iimi]ar 
(hctcroproral ) ; the pteres may bo lamellar or ungual ; additional 
lainelhe (tntjHdtal 2 ft*’fes) may be produced by a lateral outgrowth 
of the ktM‘1 (lig. 17 ^); and by growing towards the equator tlie 
opposed i>roial and jde.ural pteres may conjoin, producing a spicule 
of two nieridional bands {puCAjmhi ; lig. 17 /). A curious gi’oup of 
flesh hpiculcH arc the IndiUft. In this group silica, instead of being 
deposited in concentric coatings arouini an axial libr<*, lbrm.s within 
the scderoblast a sheaf of immeasurably fine librilhe or tricliites, 
\Nhi<‘h niJiv be straight (fig 17 m) or twisUsl. The trichite slK*af 
may be rj'gardcd as a fibrillatcd sjucule, Trichite sheaves form in 
sonic sponges, as Draginmtm { 2 j:\ a dense accuniulation within 
the cortex. In Ilexactinellid sjionges the lays of the aster arc 
limited to six, amingeil as in a primitive scxradiate spicule, but 
liividcd at tlic ends into an imlcliuitc number of slender filaments, 
which may or may not be tylotate, mvc//c,v ((ig. 17 0- 

Spongiri is a liorny substance, most similar to silk in 
clicmical composition, from wbic.h it difters in being in- 
soluble in an ammoniacal solution of cojiper snljibate 
(cuproso ammonium sul[>hatc). In DanmufUa aurea^ F. 
Midler, it occurs in forms somewhat rcsemlding tri-, 
quatlri-, and sex-radiate spicules. But usually tlie ajiongin 
skeloton takes the form of filires, consisting of a central 
core of soft granular substance around which the sjunigin 
is disiioseil in concentric Ja}i'rs, forming a liollow cylinder 
(fig. liii />). The relative diameters of the soft core and 
of the s])ongin cylinder difier gieatly in different sponges. 
Tho fibres lirarndi so us to form antler-likc twigs or ]>ushy 
tree-like giov\lbs, or anastomose to form a continuous net- 
W’ork, as in tin' bath sponge (tfit'lnalis). Tho 

detailed cliaracters of flic network differ with tho species, 
and are useful in (‘lassiticaiion. In lanthHla certain cells 
(spongnildasts) become included between the successive 
layers of the spongin cylinder, and their deep violet colour, 
contrasting witJi the amber tint of the spongin, renders 
them very consjdcuous. 

In soiiio spongi's tin* srloivs aio simply scattored tliroiigh the 
lUf'Modt'rm and <lo iint give use ioai'oniinuous sUtdebni , — ('urticiuvtf 
Chomhilltt, Thnnnlms. In tlie Calcarra and many silicions sponges 
they aio dis|)4‘ispd througli the inesodinii, but so nmacrou.sly that 
by iln* everlajiping ol their a loosely felted skeleton is jiro- 
dured. In tin* calcareouh sponges the sjdeiihs are fief|nentJy regu- 
larly^ disposijd ; and in the SycoJi.s in particular a delinito arraiigc- 



Fia. la — Articu1ul4^ and inai t iciilute t iilini Hkelctens or enlcisponges. a, at ticu* 
lat«* , inaiticulalo nkelcton After Haeckel. 


meiit, on two phm.s, tin* orlictihtlc and ivartmilate^ can bo traced 
in tho .skeleton of tho radial tubes. On the latter plan the triradi- 
ate or quadriradiate sjucnles, tlie apical rays of wliich are of con- 
siderable length, are arranged in two sets, one having the basal 
rays lying in the mesoderm of the parugastral wall and the other 
with the eorresponding rays in the acrnuil mesoderm. The apical 
ray.s of each set he in tlie mesoderm of tho ra<Uiil tulx's parallel to 
their length, hut jKiuiting in oiqwaitc dim'tions (fig. 18 h). In the 
articulate <livisioii nuiiierons spicules, Biiiall in coiiipari.son with 
tho^ size of the nidi.il tubes, form a series of rows round the tubes, 
their basal lay.s lying ])arallel to the puragastrie surface and the 
apical pointing toiv arils the ends of the radial tubes (fig. 18 a). 

In the SilU'usponfjui .sheaves of long oxcate spicules radiate from 
the base of the sponge if of a plate-like form, or from the centre if 
globular, and extend to the surface. If triivnos are present their 
arms usually exteni tithin tlic mesoderm immediately below the 


dermal surface (fig. 19). Single apiculos reach ilrom oenive to sur- 
face only in small sponges. As tlie sponge increases in size the 
spicules must either correspondingly leiij^hen, or fresh spicules 
must be added, if a 
continuous skeleton is 
to be formed. The 
latter is the plan fol- 
lowed in fact : tho ad- 
ditional 8picule.s over- 
lap the ends of those 
first formed like the 
fusiform cells in a 
woody fibre. With tlie 
formation of a fibre, 
often strengthened by 
.sfioiigin or hound to- 
gether with connectivo 
ti.s.sue, there apjioars to 
be a tendency lor the 
constituent spicules to 
liimliiish in size, and 
flic length of each in 
the most markedly 
fibrous siinDcrs is in- wrmam, 

sigmticant when com- 

piimi witli the ]t‘iigtb of the fibre. The sjneular fibre tbus 
formed may be simple or echimited by spieub's either similar to 
those which form it'4 mass or dilferent. Mon* usually they are 
dillerent, and geneially style.*!, fiflen s])inose alwmt tlieir origin. 

The spongin whicli somctime.s ecinents togetlier the sj>ienlcs of a 
fibre may progressively incrt'use in quantity and the spicules di- 
minish in number, till a liorny fibre containing one or more rows 
of small oxeas results. In an eehinati'il fibre the axial spieulos 
may disappear and the echinnting spicules persist. Kinally all 
spicules may be smipresseil and the hornj fibie of the Ccratoso 
&]K)nges resnlt.s Tlie horny fibres may iie\t acquire the habit of 
embedding foieign bodie.s in their substanee, 1 hough foreign cn- 
elosures are not confmed to tin*. Ceraiosa but occur in some Sdici- 
Njmfif/tie as well. 1'hc jnchuled foreign bodies may increase in 
quantity out of all proportion to the horny fibres ; and finally tlie 
sKcleton may comsist of tlicm alone, all spongin matter having 
disa]ipem ed. 

In Die hithistid s])onges a skeleton is proihio«*d by the articula- 
tion of di'smas info a network. The rays of the desnias (tigs. Iti/, 
lo .S’, 1 1 c) ti'niiiuate in apophvs(*s, wdueh apply themselves to some 
]nirt of adjacent desnms, cither to the (*entrum, shaft, arms, or 
similar ajnqdiy.ses, ami then, growing round them like a saddle on 
a lior.se\s bock, elas]> ibem fiiinly without anchylo.sis. Thus they 
give ii.se to a rigid network, in conjunction with which fibro.s coin- • 
posed of iliahdus spicules may exist. In the Hc^'nvXincIlidit both 
spicnlar felts and fdires occur, and in one division {J)ictyonina)sLr\g^(i 
network is produci'd, not, however, by a mere clasping of apophyses, 
but by a tiue fusion. 1’he rays of adjacent spicules overlap and a 
common iiivestiiient of silica grows over tln*m. 

JJhiology. 

The ectoderm usually consists of siui]de pavement ik; 
epitJiclial cells (jpinnacoajtvH^ tlio margiihs of which can dei 
be readily rendered visible by treatment with silvi'r nitrate, 
best by Hanner’s method.^ The nucleus and nucleolus 
are usually visible in preparations made from spirit speci- 
mens, tlie nucleus being often readily ri'cognizablo by its 
cliaracteristic bulging beyond the general surface, in some 
sponges {Thecajthora) the epithelium may be replaced 
locally by columnar eiiitheliiini, and the cells of both pave- 
ment and columnar epithelium may bear flagella {AplysUht 
mohicea^ Oscarella lobularls). The endoderm jirescnts the Eu 
same cliaracters as the ectoderm, cxce])t in the Ascons and de' 
the flagellated chambers of all other si>onges, where it is 
formed of collared flagellated cells or cAormory/'c#,— cells 
with a nearly spherical body in whic'h a nucleus and nucleo- 
lus can bo distinguished and one or more contractile vacu- 
oles. The endoderm extends distally in a cylindrical neck 
or collum, which terminates in a long flagellum surrounded 
by a delicate protoplasmic frill or collar (fig. 21 < 7 ). In 
Tetractinellida^ and probably in many other sponges — cer- 
tainly in some — the collars of contiguous choanocytes 
coalesce at their margins so as to produce a fenestrated 
membrane, which forms a second inner lining to the fiagel- 

^ S. F. Uarmcr, On a Method for the Silver Staining of Marine 
Objects,*' MUUu ZooLog, Station zu I^eapel, 188i, p. 445. 
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fated chamber (fig. 20, ii.). The presence of this membrane 
enables us readily to distinguish the excurrent from the 



20.— Oionuofytea with coalescfid colUirs. (i.) T^ongitudinal Kectloti tlirdugli 
two llagellatod oliamberB of Anthastra eonimun,t8, Soil.; t, ; r, 

Huhodal caiialH leading from the flagellutiMl ohamliorH ; e, excurrent canal ; 
the titnnm Nurintinditig the chambciti Ih sarceuchytne ( x 300). (n.) Diagiaiii 
ahoaing the loneHiiated inciubrane (m) produced l>y eoalcHced collais of 
choiinucyieB. After Bollas, “ Vludh'nger ” miKiri, 

iiicurrcnt face of the chamluT, since its convex surface is 


always turned towards the jirosopyle. In sponges with an 



Pio. 21.— Histological elements, a, collcncytes, from Tfienea mvrimta; h, 
(‘hondrcncliyuus liom cortex of Corhci-uvi cantUWtram (the unshaded Isslics 
are miciohcleics); c, rystcnchyine, fioiii J*acJi/^taatisitut juhnstoni (i>artly dia* 
giair.iuatic) , d, desmacyte, from I) i agmast hi norma ni; e, ir.yucjtes in cdh- 
iiexKiii with coliencytes, from (hnarhyra tKtrhala; A thesocyiv, fioiii Tlirtua 
murimtu; f/, citouiKH^ylc, trom Hyrandrn raphanv^i hn, sclmiblarits— of 
a young oxea, from an cmbi’yo of Craniella cniniiim ; i, ot a fully grown oxen, 
from an adult C. cranium, 7, oidiliotnmne, with associated sclcioldast from 
StelhUa ; of a tetmcla«linc dcsiiia, from Th^owUa swinhort , I, of a sigma- 
from CranielUt rramumi m, t)r an ort luxlm^ina, from DiHyrinyn dt<t^ 
itimiln : Ti, of a slvrmstcr, from (Jtodia harrctii. Figs b and g alter Schulze, 
tin' others after Sollas. 

aphodal canal system the flagellated chambers usually pass 
gradually into the aphodal canal, but the incurrent canal 
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enters abruptly. This abrupt termination of the incurrent 
canal appears to mark the termination of the ectoderm 
and the commencement of the endoderm. The flagellated 
chambers differ greatly in size in different sponges, and 
evidently manifest a tendency to become smaller as the 
canal system increases in complexity ; thus Sycon are always 
larger than llhagon chambers, and curypyluus than aphodal 
Hliagon chambers. In most sponges cxcejit tlie Ascons tJio 
mesoderm is largely develoi>e<l, and in many it undergoes 
a highly complex histological difterentiation. In its com- 
monest and simplest form it couslsIs of a clear, colourless, 
gelatinous matrix in which irregularly branching stellate 
cells or connective tissue corpuscles arc embeddeil ; these 
may be termed eolfmn/tes (fig. ‘Jl a) and the tissue col/en- 
chyme. In the higlier sponges {Ccodta, Stcdleftn) it consists 
of small jiolygonal granular cells either closely contiguous 
or separated by a very small quantity of stincturcless jt'iiy, 
and in this form may be termed aanrnvhyniv (lig. 
Collenchyme does not originate through tlie transformation 
of sarcenchyme, as one might expect, for it preeedt's the 
latter in development. Scliulze (.?o), wlio has compared 
collenchyme to the gelatinous tissue which forms the chief 
part of the umbrella of “jelly-fish,” describes it as becoming 
granular immediately in the iieiglihuuihood of tlic flagel- 
lated chambers in the batli spt>ngo, the granules becoming 
more numerous in sjionges in which the canal system 
acquires a higher differentiation, till at lengtli tlie collcn- 
cytes arc concealed by them. According to this \iew, 
sarcenchyme would ai>fiear to originate from a densely 
granular collenchyme. Aino'boid wandering colls or arrhiv- 
orytes (fig. 22) are scattered through the matrix of tlic 
collenchyme. Tliey cv idently serve very different | nirposes ; 
some appear to act as carrl '^rs of nourishment or us 
scavengers of useless or irritant foreign matter , otluM’s 
may possibly contribute to the tonnation of higher tissues, 
some certainly becoming converted into sexual products. 
Their parentage and (‘arly history are unknown. 

A tissue {cifsfrarhyme) which in solin' respects ri'si'inhlns I'crtfim 
forms of vcgctidih' parcufliyino o<‘cuis jii soiin' sponge^ jwirtn iiluly 
Oeofitiudm and otlnr Titutctincllida. It ronsists ot closi'ly ad- 
jai'Oiit large oval cells, willi thin wcll-ficlimMl Avails mid thud 
contents. Somewhere about the iniildlc ot the cell is tin* nucleus 
with its nuch'olus, suppoitcd by jiiotoplasin, wliii'li ext ends fioni 
it lu fine Ihrcails to the inni*r sidi* of the w.ill, when it sjneails out 
in a thin investing film (fig. lil r) t’Astcin-liynie \eiy loinnionlv 
forms a layer just below^ tlie .skni ol .some Gewhindiv, ])mtienlaily of 
rachymatisma^ unel, us on teasing tin* eortix of tbi^^ si>omre » huge 
number of retViiigmt Ihnd globules inimisdble, with water me set 
free, it IS just possible that it is soiiietiines a f.itty tissm*, and if so 
the eoiitjuned oil must be solulile in alcohol, lor alcoliolie ]»repurji- 
lious shoAV no tiai’o ot it. A tissue reseinhling caitilage, chandrea* 
chyme^ oeeins in CorUadiV (fig. 21 b). 

Connective-tissue cells or desr/mryfes are iircscnt in most 
sponges; tlicy arc usually long fii.^iform bodies, coiLsisling 
of a clear, colourless, often minutely fibrillated slientli, 
surrounding a highly rcfiingent axial fibre, wJiicli stains 
dee])ly with reagents (fig. 21 d). In otlier cases llie dcs- 
macyte is sinijily a fusiform granular cell, witli a niiclcns 
in the interior and a fibrillated apiKsirance towanJ.s the 
ends. The dcsmacytes are gatlicn'd togi'ther, tlu ir cntls 
overlapping, into fibroids strands or fclt(*d sheets, wliicli in 
the e<'to.soine of some sponges iimy aeipiire a eon.sideniblo 
thickness, often constituting the gi eater p.ii t of tin' corti'X. 
The spicules of the sponge often fiirnihli them with a sur- 
face of attach n lent, especially in the Gvodt}ud:x\ where eaidi 
sterraster of the cortex is united to its mn'ghbours by d(‘.s- 
inacytos, in tlie manner shoAvu in fig. 10. 

Contractile fibre cells or ?A///oe//^vf occur in all tJic liiglier 
sponges. TJiey appear to be of more than one kind. !Most 
usually they are fine granular fusiform cells witli long 
filiform terminations, and with an enclosed nucleus and 
nuclc<»lus (fig. 21 e). In the majority of sponges both ox- 
current and incurrent canals are constricted at intervals 
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by transverse diaphragms or vela^ which contain myocytes 
concentrically and sometimes i^iately arranged. The 
cx(!es.sivo development of myocytes in such a velum gives 
rise to muscular sphincters such as those which close the 
chones of many corticate sponges, such as Parhymatisina, 
In this sponge, which occurs on the British shores, the 
function of the oscular sphincters can be readily demon- 
strated, since irritation of the margin of the osculo is 
invariably follt)wed after a short interval by a slow closure 
of the sphincter. 

Supposed senso-cells or ffatfiaryteis (fig. 22) wore first 
^ observed by »Stewart and have since been described by 
Von Lendenfeld (/-?). According to the latter, they are 
spindle-shaped cells, 0*01 mm. long by 0*002 thick ; the 
distal end projects beyond the ecto<lermal epithelium in a 
fine hair or polpocil ; the body is granular and contains a 
large oval nucleus ; and the inmT end is jiroduocd into 
fine threads, which extend into the colicnehyme and are 
supposed — though this is not proved — to become con- 
tinuous with large miiltiradiate collencytes, which Von 
Lendenfeld regards as multij^olar ganglion cells (fig. 22). 



Pm. 22.— Tiaii'ivefso Uuvtiif<ili tlir of a non* in Ifrruhtlla <avernom, 

Lfi). ; (vUh in tin* nndillo 1<i tin* iiKlii. arclin*(K*yt4«s ; lufiiforiti collh on 
t'ucli ol tin'in, iiijonj l«*H ; ff, tunl lx‘l<)W tlu'Si*, with pnicesH«*« 

tKMuiiiiatiiij; apiHniMt tin* opitlininiin, t^land crlls ; hisifoiiii onUa Innniimtin^ 
tiKiviiist Um* opittuMiuin at h, ifslhaovt^ h ; at. their innoi nnla those aiecoii- 
tiuuoiiM with Kunj^lion orlls. After V<nj T,(*nck*iit<*Ki (x MiO). 

]\1ore recently lie has doscrilted an arrangement of these 
ccll.s cnriou.sly suggestive of a sense-organ. Numerous 
a'sthacytes are colle.cted over a small area, and at their 
inner en<ls ]iass into a granular mass of cells with well- 
marked nuclei, but with boundjirics not so evident ; these 
he regards as ganglion cells. From the sides of the gan- 
glion other /slender fusiform cells, wliich Von Lendenfeld 
regards as nerves, ]iass into the mesoderm, running tan- 
gentially beneath the skin. The inner end of the ganglion 
is in conimnnication with a membrane formed of fu.Hib)rni 
cells vhicli Von Lendenfeld regards as muscular. If his 
observations and inferences are confirmed, it is obvious 
that we have here a complete ap[)aratus for the conversion 
of external imjnvssions into muscular movements. 

In most sponges a <lirect connexion can be traced by 
nutans of their branching ]iro<*esses between the collen- 
cytes of the mesoderm and tlio cells of tlio ectodermal 
and endodernial epitlicliiiin and the choanocyt.es of the 
flagellated cliainbcrs. As the collencytes are also united 
amongst themselves, they place the \arious liistological 
<*onstituents of the sponge in true protoplasmic continuity. 
Hence Ave may with considerable i)robability regard the 
collencytes as furnishing a means for tlie transmission of 
impulses : in other Avord.s, Ave may attribute to them a 
rudimentary ikm-vous function. In this case tlie modifica- 
tion of some of the collencytes in conimuriication with the 
octofierm might readily follow and si)ecial a*.sthacy1os arise. 
l’\i.sifonn collcm'ytes i)erj>endicular to the ectoderm, and 
Avith one end touching it, are common in a variety of 
si)onges; but it is diflicult to tmee the inner end into 
connexion with tlio stellate collencytes, so that precisely in 


those cases in which it would be most interesting to find 
such a connexion absolute proof of it is wanting. 

The colour of sponges usually depends on tlie presence 
of cells containing granules of pigment ; though dispersed 
generally througli the mesoderm, these cells are most richly 
developed in the ectosome. Pigment granules also occur 
in the choanocytes of some sponges , — Oscarella lobularis 
and Aplydna aerophoha^ for instance. In the latter the 
Ijigment undergoes a remarkable change of colour when 
the sponge is exposed to the air, and finally fades away. 
In many cases sponges borrow their colours from parasitic 
algse (OscillaUyria and Nostoc) with which they are infested. 
The colours of sponge-pigments are very various. They 
have been examined by Krukenberg and Merejknovsky^ 
Zoonerytliin, a red pigment of the lipochrome series, is one 
of the most widely diffused ; it is regarded as having a- 
respiratory function. Reserve cells or thesocytes (fig. 21/) 
have been described in several sponges as well as amylin 
and oil-bearing ctills. 

Jilach spicule of a sponge originates in a single cell 
(fig. 21 //-7t), within Avhicli it probably remains enclosed 
until it has completed its full growth; the cell then prob- 
ably atrophies. During its growth the spicule slowly 
passes from the interior to the exterior of the sponge, and 
is finally (in at least some sponges, Geodia^ Stdletla) cast 
out as an effete product. The sponge is thus constantly 
prodmdng and disengaging spicules; and in this way we 
may account for the extraordinary profusion of tliese struc^ 
tures in some modern marine deposits and in the ancient 
stratified rocks. Within the latter these deciduous spicules 
liave furnished silica for the formation of flints, which have 
been prcnluced by a silicious replacement of carbonate of 
lime 

The horny fibres of the Ceratom are produced as a- 
secretion of cells known as sixinyinhUisU^ which surtound 
as a continuous mantle tlie sides of each growing fibre, and 
cover in a thick cap each growing point (fig. 23). The* 



BporiKB (/)<*?! r/rfZ7(i) A, lonj^ituMinfil section ; 6, layei*s of siiongin, mirronuded 
lit tho Hi'les by the lat^'ml luanile of sponginblasis, ahd at the oikIs by the 
t(*rin{nal cap. A desinuchyinatous slieatli, a, surromuls the whole (xl50). 
B, transversL* section, In the centre is the soft core, Hurnmmleil by wavy 
Hpongin layers, the mitermoKt being surrounded by .spongiiiblast s, and these 
by a fibrous sheath; i, putt of an incuirent canal lined by flagellated epi- 
thelluiii; e, part of an excurient canal; /, mt1. of a flagellated cluuubcrfxl&O). 
After A^oii Lcmlenfeld. 

lateral s|>onginblasta arc elongated radially to the fibre; 
the terminal cells are polygonal and depressed. The latter 
give rise to the soft granular core and the former to the 
spongin-walls of the fibre. Cells similar to the lateral 
s}>onginblasts, and regarded as homologous with them, 
occur in a single layer just below the outer epithelium of 
some horny sponges {Aplydlla and Dendrilla)^ and under 
certain circumstances secrete a large quantity of slimy 
mucus (//). 
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CloBiificaiwn* 

ii- The phylum Parazoa or Spongim consists of two main 
branches, as follows : — 

Branch MEO A MASTIC- Branch B. — MWJiOMASTJC- 

TORA, TOR A. 

Class Calcauka, Grant. Class I. — Myxosponoias, 

Order 1 . — Pol. Haeckol. 

Order 2. — HeUrocala^ Pol, Order 1. — Malisarchw, 

Order 2. — Chnidrosina, 

Class II. — SlLICISl'ONOlAB. 

Sub-claas i. — H exactinellida, 
O. Schmidt. 

OMer 1. — Lf/smcimi, Zittel. 

Order 2. — Jhctymiiiui, Zittel. 

Sub - class ii. — O bmohpongi At, 

Sol las. 

Tribe a.->Honaxonida. 

Order 1. — Mona^tofui. 

Order 2. — Ceratom^ Grant. 

Tribe Tetractinellida, 

Marsliall. 

Order 1. — (Jhoristidd^ Sollas. 

Onler 2. — Lithistiddt O.S. 

don By the posses.sion of both sexual elements and a eoni])lex histo- 
irnal logical structure, and in the character of their oinbiyological devel- 
iom. opment, the sponges are clearly 8(‘parjited from the Protozoa . ; on 
the other hand, the ehoaiioflagellate character of the endoderrn, 
which it retains in the flag4*llated elianihera tlirongliout the group 
without a single exeejition, ns clearly marks them off from the 
MHazoa. They inny therefore be regarded os a separate phylum 
tlerivcd from the. (dioanoflagcdlate but pursuing "for a 

certain distance a course of development parallel u ith that of the 
Mftxizoa, 

Dilferoiit views have been propounded by other authors. Savile 
Keut regards the sponges as Protozoa {lo ) ; Balfour suggested that 
they Imiuched oft’ fiom the Metazoan phylum at a point below the 
Cwh'ntcra^ and considered them ns iiitennediato between Protozoa 
and Metazoa \ Schulze, regards them as derivc<l frcmi a sim]ile 
ancestral form of C(elevUra {2j) ; ]VI;u*shall advocates the view that 
they are dcgrad(ul foims deiivod Irom Co'lent crates which wore 
already in possession of tentacles and incscntciic |umchcs {fjf), 
ivi- As a phylum the Spongtsr. are certainly (bvisiblc into two bramdies, 
in one including the Calrarea and the other the rcniaiiiing 8]ioiiges, 
jg, which Vosmaer has termed Non-Cahuvrea. and others P/r/topowf/m;, 
Sinec, however, the choaiiocytes of tlu^ Cnlmnn arc usually, it not 
universally, larger than tho.se of other sponges, we may make usi* 
of this dilfereiice in our nomeiudaturc, and distinguish one branch 
as the Mega niustLctora {fAMTUrtop, ** scourger ”) and the other as 
the Micromast ictoni. 

Branch A . - -MEG. 1 MA STICTOR. \ . 

Sj>ongPS in which the choaiiocytes are of comparatively large 
size, 0*005 to 0*009 mm. in diamcU*r (TJacckel, 6 ), 

CIa.ss CALOAREA. 

rrm. Megatruisiictora in which the skeleton is composed of calcarcoms 
spicules. 

Order 1 . IIomoccela. — Calearea in whi<*h thn endodorm consists 
wholly of choaiiocytes. Exaniple.s : Ijoucosolciua^ Bwk. ; Homo- 
derma, Lfd. 

Order 2 . Hktekooosla. — Calearea in which the endoderrn is dif- 
ferentiated into j)innacocyte.s, which line the paragaslric cavity 
and oxeurrent canals, and clioaiKwytcs, which are restricttsl to special 
recesses (radial tubes or flagellated chambers). Examplc.s : Sycon, 
O.S.j Qrantiat Kl. ; Ijeucottia^ Bwk. 

Branch ys.--^MJCROMASTlCTORA. 

{Non -Calearea, Vosmaer; J^lethos/Mmgiee, Sollas.) Sponges in 
which the choaiiocytes are comparatively small, 0*003 mm. m 
diameter. 

Clas.sL MYXOSPONGUE. 

?• Micromastictora in which a skcle.ton or Kclere.s are absent. 

Has. ^ Order 1. Halikakcixa. — in which the canal system 
is simple, with simple or branched Sycoii or oiirypylous Rliagnii 
chambers. An ectosome soinetiriics and a cortex always absent. 
Examples : J/alisarca, Duj. ; Oscarella, Vosm. ; Rajalas, Lfd. 

Order 2. Choj^drorina. — Mttxo 8 ))ongisei in which the canal 
system is complicated, with diplodal Rhagon chanibeis and a 
well -developed cortex. Example : Cltondrosia, O.S. 

The Malisarcina are evidently survivals from an ancient and 
primitive type. The simplicity of the canal system is oppose<i to 
the view that they are degraded forms ; wo may therefore regard 
the absence of scleres as a persistent primary and not a secondary 
acquired character. They arc as interesting, therefore, from one 


point of view (absence of scleres) as the Ascons are from another 
(undifferentiated endoderm). With the Chondrmina the case is 
different ; they differ only from Ghmdrilla and its allies by the 
absence of asters ; these ditter only fi <>m the Tethyidis by the 
absence of strongyloxeas ; ami we. may very rca*?onably assume that 
in these three groujis wo have a sci ios due to loss of characte.rB, the 
ClwJidrillae being reduced 7'ethyidir. and the Chondrosina reduced 
ChmuirillaR. Still, as Huxley has well remaiked, “ classilicalioii 
should express not assumptions hut facts"; ami thei-eforo till wo 
are in possession of imuv direct cvidtuieo it will be well to exclude 
the Chotulrosiiui from the Sihcisyongnje. 

Class II. SiLICISPONGLE. 

Micrmnastictora possessing a .skelejtou or scleres uliich are not 
calcareous. 

Sub-clasH i. HEXACTINELLIDA. 

Silicispoiigm characterized by s(*\ra<liate silicious s])icules. 
Canal system usually simple, uith S\cou chanibeis. Sponge 
differentiAted into ecto-, cboaiio-, and cmlo-sonic. 

Order 1. Lyskacina.— in which the. sk<*lctou Ia 
formed of separate spicules, or, if united, then by a Mibs<Mjuent not a 
contcnii>oranoous deposit of silicu. Examples: Enpleetdla, Owen ; 
Asconerm, S. Kent; Ifyalonema, Ciav ; Rossetla, t'rir. 

Order 2. Dictvonina. — llcjcaetineUida in which sexradiato 
sj>icul«.s are cemented together by a silicioiis de]u)sit into a eon- 
tinuous network jmri jmma with Iheir formation. Examples : 
Farrca, Bwk.; Earete, Marshall ; AphrocaUistes, Gray; Myltasui, 
Ciray ; Dactyloealyx^ Stutchbury. 

JfercuilinrUida an* a very sharply defiiicMl group, impressed 
with marked archaic features. No other Siliempongtir so 

far as is knowni, so simple a sycoiialo canal systern. Tlie oldest 
ktiowii fossil sponge is a member of the Lyssaeina (7 and .17), viz., 
ProUngmigia, S.ilter, from the JMeneviaii beds, Low'cr Cambriun, 
Rt DavuVs Head, Wales. The group is almost worM -wide iu distri- 
bution, ehi<‘ily affecting deeti water, from 100 to 300 fathoni.s, but 
often extending into abyssal depths ; occasionally, liowever, tlioiigh 
raiely, it frciiueuts shallow wattu* {fUjstispongia supersUs «lrcdgcd off 
Yucatan iu 18 fathoms). 

Sub-class 11. BeMOSPONGUE. 

SilirispongiiC in wdiich sexrmliate sjiicules an* absent. 

Tribe (T. MuNAXONIDA. 

Pemos)mngur. in wdiich tin* skeleton consists either of silicioiis 
spicules which are not (|mnlnriidnit«‘, or ol horny scleres or in- 
cluded foreign bodies, or of one or nioie ol these constituents iu 
eon junction, 

Onler 1. MonaxovA.— T he skeleton is ehaiacterizod by mther 
uiiiaxiii! or polyaxial spicuh*s. Examples : Amorphina, O. S. 
("crumb of bread" sponge); Sponf/illa, Link. (“ fieslnvater " 
sponge); Chalina, Bwk.; Tcthya, jank. 

Order 2. Cruatosa. — The skeleton consists of horny wleres 
which never im-lnde “pro])er" sjncuh's, or of introduced foieigii 
hodie*^, or of both these in eoii)nnetion. Kvamples : J)/rr^ T,nf'lla, 
E, Muller; Euapongat, Broun (the “ liiith " .sjionge) 

Tribe h. TKTPiAt'TJXEUJ PA. 

Peynnsponqix jio.ssessiijg quadriiadiato or tna-iie s])ieiilcs or 
Lithistid seJeivs (deMmi.s). 

()rde,r 1. Ciiokist ida. — 'Pet met tn flint a wiih quadriradiate or 
triiviie .spicules, which are never aitieiiLiled togethei mto a rignl 
nctw’oik. Examples: Tt lillu, U.H. ; Them a, ilmy] Gcod i a, Lml..] 
JJercilax, Giay. 

Onier 2. LiTlfiSTiDA. — Tetraetinelhda w'ith hraiiching sclereq 
(desmas), which niiiy or may not be niodified tetnnl sjiiciiles, aiti- 
culated together to foim a rigid skeleton. Tiuene .s]H( iiJes may or 
may not be preseuit in addition. Kxainples ; T/uom Iht, Gia^ , Coral- 
liHtes, O S ; Azoriea, t’rtr ; Vetahna, O S. 

This large sub-class emhi aces the gre.it imijontyo/ exisl mg sponges. 
Its external bouiiduries arc fairly well ilefim d, its iiitf'imii dn ision« 
inucdi less so, .as its various ordeis niid f.iindies p.tss into c.'icli othei 
at many points of contact Although time does imj .ippeai lo he 
much rcseinhl.incc between a Lithislid spoii.g<‘, sucli as Tlnonella, 
a Monaxoiiid smdi ns Amorphnm, nml an o/dinaiy “ hath ” sponge 
{Kitsyongia), yet between tliese e\li<‘im*s a long senes of inter- 
incdi.ate forms exists, so iiieeli gi/idu.iicd as to render their <lis- 
ruptioti into gi’onps by no means an easy task II the delimitation 
of ordem is diftieult," tliat of grneia is often impossible, so that 
they arc reduced to a.ssc'iiiMagcs dependnig on the tact or taste of 
the author. Thn.s 1‘olcjaeft .st.it<*.s that with a single exception 
" none of the genera of Crrafosa ntc separahlo by ab.solute eli/irac- 
ters." The chief spienks ot Monnxona are nniaxml, olten aceoin- 
panied by churaeteiistie iriierosch-n s Although di.stinginshed as a 
group by the absciiee of (juadiiiadiiitc or fiueno spicules, two ex- 
ceptions are kiiowoi ill w’hieh these occur ( hhhT.s, and 
Aeamn.s, Gray); tlie.se, however, present nniisual chaiat'ieis which 
suggest an independent origin The canal .sy.stem of Monc..j‘taui has 
not yet been fully inve.stigated ; it appears usually to follow the 
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eiirypyloui! Rhagon type, but the apbodal ie not unknown. The 
Veraioaa contain all sponges with a horny skeleton, except those 
in which the horny fibres are cored or spined with silicioiis spicules 
secreted by the sponge (“prwer” spicules); those are arbitrarily 
assigned to the Mniaxtma, Tliere is ronvenieiice in this proceed- 
ing, fiir horny matter is widely disseminated throughout the liemo- 
uporujtm, occurring even in the LHhtstuia, and it frequently serves 
til eemont the oxeate spicules of the Aftmaxnnn into a lihro, without 
at the same time foyniiig a prepondei ant pait of the skeleton. It 
w ould be w elJriigh i in possible to say w’here the line sliould be drawn 
between u fibre composed of sfiicnles ceinented )>y spoiigin and one 
consisting of spongin with embedded spicules, while t]iei*o is com - 
]»aratively no diflieiilty in distinguishing hi*tw«*en fibres eontaining 
spicules and fibres devoid of them. That tlie distinction, however, 
is entirely aiTitieial is shown bv the fact that, after spicules have 
disapncaied from the horny fibre, fliev may still persist in the 
mesiMierm; thus Von Tjcndenri’ld annouMccs llio discovery of micro- 
Kcleres (eyniha) in an Aplysdlid spoiig<- and of strongylcs in a 
(*ftf o*ipon4fm, both horny sp<mges (A ftirm intermediate between 
this Aplysillid aiul the. lirsmaiutionuhr wonUI appear to ho Tv.to~ 
Kidley.) The Ct'rnlosa fn-qucntly enclose sand. Fora- 
miH'ifera, deciiluous sjiii'ules ot other sponges and of compound 
Asciilians, and other fon‘ign Imdies within the lioniy fibres of tlndi 
sktjletoii ; they alsfi sometimes attach this mutenal, probably by a 
secn-tion of spongin, to their outer siiifacc, ami thus invest tliem- 
selvos in a thu k ]»rotective crust. In some Ct raiom no otlier 
skeleton than that provulfsl liy foreign emdosures is present. The 
canal system is .s^'conate or eui v]»>loiis in the simpler forma and 
diplodul in the higher The Mima roaaia make their earliest ap- 
pearant‘o in flie Silurian rocks {(Vnttftrospninjui^ Ilinde), ami arc 
now found in all seas at all depths. 'Fhe only sponges iiihahiling 
flesh water belong to this gioup. The Tcinu'tuyiUnia adhere, to 
the Monanundn at more than one ]»oin1., and one of these groups 
has ])Tobal>iy been a fniitrnl ]«nent to the other, but wdiieli is 
oHspiiiig and whii'li parent is still a Rubjeid. for disciiasioii. Tin*. 
Chonutnia in its siiiifdest forms presents a eurypyloiis Khagoa 
system, in the higher an npliodul system. It is in this group that 
tlie most highly complex cortev is met W'ith ; in the (imhnultv^ 
for instance, it consists usually of at least live distiiu’t layers, 
'rims, pioceeding outw'ards, n<*.\t to the ehoaiiosonie. is a layer of 
thickly felted desniach^me, passing into oolleiiehyme on its iniiei 
f ice ; then follows a thick stratum of sterrasters iinitni logether 
by desmacytes ; lids is succeeded by a layer of <•> steiicliynio or 
other tissue of varmble thiekness ; extiM’iial to this is a single layer 
of small granul.ir cells and assoeiated dermal asters; and finallv, 
the surfaee is invissied by a layer of paveimmt ejuthelinm. 'Hic 
JjUhii*tafaf like the (Wafona^ are possibly of ludyjdiylitie origin; 
in one group {Teiradadina) the. aiticulated seleres arc evitlcntly 
modified calf lirojis spicule.s (see fig. 14 c), and iiNsoiiated with them 
aic free frhenes, w’hich support tlio dei mis ami rcseni hie piedsely 
tlm triimes of flic Chnnstida, In another group (Jlhahdonejuda) 
the seleres are moulded on a Moiiavonul base (see fig 113 ^-s); but, 
as.soeialod with them, trieiies somelinies m'cur similar to those of 
the Tdradadimt IJoth these* groujis arc in all jirobability derivisi 
from the Chonstalnj and a distinct jin.ssago can be traced lioin the 
Tet raclailose to th« Khabdocie[»id group. In the Ji/tahdttcrrpida 
W'e find foims without triieiics ; tln’si* inny ]M»ssibly lie dcgeneiate 
forms. The third group of Jjitliistids is ilenved from the Uhahdo- 
orpida, the Ammioclmline desina being dcrivabb* from the Khabdo. 
erepid by a shortening of the main a\i.s into a eentnim. The 
thick cisitnun, from which the arms, variable in number, ori- 
ginate, is hollow’ed out by a cavity, which ap|M'ar.s during life to 
have been oci'upicd ]»y a large nucleus, like that of a scleroblast, 
and it is quite conceivable that the scleroblast, which in the 
Tetnicladine Lithistids lies in an angle, tietween the arms, may 
have heeoine enelosv.d in an oveigrow'th of silica, from wliich addi- 
tional arms w^erc jnoduced 'riic const amy with wdiicli sjiieiiles 
in other sponges imniitaiii their independence i.s very striking. 
AVhen once n persistent character like this is disturbed, excessive 
variability may be jircdii'ted, as in the Anoinoelndiiie s<derf3s. 

The elassifieation of the. sponges into familie.s is shown in the 
following scheme. 

Class r.fZCJA*AM. 

Order 1. HOMOCKELA, Tol. 

• 

Family 1. AsroxiiiJK, Ilk. — JhnnocQ'la wdiich are simjdc or com- 
posite, hut never develop radial tubes. Kxamples : dscetta^ Hk. 
(fig. 1) ; Lnicosolrnia^ llw'k. 

Family 2. Uomodkhmidjk, T^fd . — ITomoccrla with radial tubes. 
Example : JIumudcrvui, Lfd. (figs. .‘1, 4). 

Order 2. HBTEBOOGELA, Pol. 

Tribe a. +SYCONAniA.i 

The flagellated chambers are either radial lubes or cylindrical 
sacs. 

Family 1. SvcoNiUiE. — The radial tubes ojieii directly into the 
paragastric cavity. 


Sub-family a. Ssreonina.'— The radial tubes are free for tbeir whole 
length, or at least distally. Kxaint>le.8 : Syeetta, Hk.; Sycon^ O.S. 

Sub-family h. Uteina, Lfd. — The radial tubce are simple and 
entirely united. The ectosome is diflbrentiated from tlie choanosome 
and sometimes develops into a cortex. Examples : (^rarUisaa, Lfd. ; 
UlCf O.S. (fig. 6); Sycortasa^ Hk.; AmphormuSf Pol. 

Suh-funiily c. Gfrantina, Lfd, — The radial tubes are branched. 
The inciirrent canal system is (‘onsequcntly comjilieated. An ecto- 
some is present. Examples : Gravtiaf FI. ; HeUrmirgma, Pol. (tig. 
A); Aiut'niaxiUa.Vol. 

Family 2 . SYi.nKimDiE, Lfd. — Tlie choano.somo is folded. The 
flagellated cliambers (wdiich are jiartly rhago.se in VosmaxHa)* 
comiiiunicatc with the paragastiic cavity by excurrent canals. 
Examples : Pohjna^ I^fd. (fig. G) ; Vommrki.^ Lfd. 

Family 3. 'rKiuuoNELLiPAS, Carter. — Composite Sylkihidm with 
the oRculos ami pores occurring on diflerent parts of the surface., 
£xaiii[)le : 2'eiclwnclla, Crtr. 

Tribe b. tLr.uooNARiA. 

The canal system belongs to the (‘uiypylous Rbngon type. 

Family 1. LEur'OMiiA*:, Hk. — 'The outer suifaco is notditlcrentiatcd 
into o.sciiliferou8 iintl poriferous arcus. Examples : Le^iceUa, Ilk. ; 
/jcuxaffh, Hk. ; Lnicorfis, 1 1 k. 

Family 2 . Eiijiakiudaj, Pol. — Com]iositp Lcitrovaria, with the 
outer sni face diffeieiitiatcd into special osculihuous and poriferoua 
areas. KxamjJe ; Kilkardiay Pol. 

The arriiiigement adopted above is founded on A'on Lcndcnfeld’a 
revision (ii) of tlie classification jiroponncied by Polejaeff (/<5), who 
in a niasteily survey has thrown an iim*\]>ccte(l light mi the stnic- 
tnre ami intcr-redationRhips of a grouji which Haeckc*! has rendered 
famous. It should not be overlookcicl tluil Vosmaer (j/) had ]»re- 
viously exphiinod the* .slriirtiire of the Lciicones. However errone- 
ous ill detail, Haeckel’s vicuvs aic ronfirinc*d in their broacl outlines, 
and it W’as witli true insight that ho pronounced the Cairn rm to 
offer one of the most himincms expositions of 1he> evolutional theory. 
Ill this single group the development in geneinl of the canal system 
oi the sponges is revc*ulod from its starting-point in the simple 
Asc'on to its almost c*om|)letecl stage in the* Ijciieon, with a complete- 
ness tliat leave.s little turther to be hoped lor, unless it be tiic re- 
quisite physiological explanation. 

Class MYXO^VOKCIJE. 

Order 1. HALISARCINA. 

Family 1. H AUSAnc'‘iPE, Ltd. — The flagellated chambcTS ar^ 
syeonnte. Examples: Hahsatra^ Ihij. (with bianclieJ chambers); 
Jlajala.% Lfd. (with simple chambers).' 

Family 2. Osc^ajikIvLIPa-j, Idd. — 'I’he flagc^lhitod chambers are 
curypylou.s and rhagosc. Example: Osmrclla^ Vosm. 

Order 2. CHONDROSINA. 

Family 1. Ohovpiiortip.k— AV ith the characters of the order. 
Example: C/ioudnmOf O.S. 

Class SIJjarSPOFGTAC, 

Sub class I. IIKXACTINELLIDA. 

Order 1. ILYSSAOINA. 

Family 1. EFrLKC’rELLiTi.E. — The spicniles of the dermal mem- 
brane are “daggeis” (fig. 15 o). Examples: Faplcctrlla, Ovivii\ 
Jltdasnts, E. Sch ; ITahroiltd yn,m^ AV.T. 

Family 2 . As(;onematipa:.“ 'ITic dermal spicules are “]>iuniili " 
(fig 15 6, c). Examples: Aaemmnaj S. Kent; J^ymjfayi'lla, O.ii,; 
Ciniloplm us, Sc h u Ize. 

Family 3. JIyalonewtatipa!. — T he cii^rmal spicules aie pinnuli 
and iimphiclisks (fig. 15 rf). Example: J/ynlonnna^ Cray. 

J'amitv 4. tPossKLiPM —The dermal spic'iiles are goniidii, stauri 
(fig. 15 /), and oxeas. Examples: Jlusscllay Crtr.; CratrromoT^jhaf 
Gray ; yialodumrh, E. Sch. 

Family 5. ^Rrpkptai’ULIPAc, Ilinde. — The distal ray of tho 
dermal spicules is ex]»andcd hori/ontally into a iiolygonal plate. 
Example : * JUciytaculilrs^ Dcfr. 

Order 2. +DICTYONINA. 

Siib-onler 1. VNCINirARTA. 

Uncinate spicules arc* j>reae,iit. 

Tribe <«, Clavitlauia. 

Clavuhe (fig. 16 c) an? present. 

Family 1* Fauueipac. —Characters those of the tribe. Example r 
Farrca^ Jlwk. 

Tribe 6. Sooppi,akia. 

The dermal spicules are scopularia; (fig. 16 b). 

Family 1. 'tEuiiF/riPAfl. — Hranehed anastomosing tubes, or goblet- 
shaped, with lateral outlets. Examples : Eurete^ Marshall ; Feri- 
phragelUiy Miirsliall ; IxfrayeVla^ Schulze. 

Family 2 . tMKLLiTi’ONiDJE. — Tubular or goblet-shaped, with 
honey comb like walls. Example : AphrocalHsUat Gray. 

3 An * induaites that the group is only known in the foasil state, a f that ik 
is both recent and fossil. 
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Famfly 8. tCHONELABMATii)JK.---Flat or bcaker-shaiied ; straight 
funnel-shaped canals ^rforating the wall |)6rpencficularly and 
opening laterally on oatm side. Example : Chotmlasmai Suhulzo. 

Family 4. tVoLViTLiNiDAfi. — ^Tuhulur, goblct-shaiHjd, or massive ; 
crooked canals more or less irregular in their course. Examples : 
Volvulim, Schulze ; Ftchiin^m, S. Kent, 

Family 5. SoLEnoTHAMNiDAS. — ^Arborescent body ; perforated at 
the ends and sides by round narrow radiating canals. Example : 
Scleroihamnust Marshall. 

Sub.order2. INERMIA^ 

Victymina without uncinati, elavulrc, or scopularije. 

Family 1. tMYMUsiDAJ. — Depressed cup -shaped; a complex 
folding of the wall produces lateral exciirrerit tubes. Example : 
Mylixtsin^ (rray. 

Family 2. tDACTYLooALYCiDA!. — Goblet -shaped or paterifom, 
with a thick wall consisting of numerous jianillel auastonif>sing 
tubes, of uniform biea<Ith, which terminate at Iho same level 
within and without. Examples: J)aetylocahj3Cyi^VB.Y \ SclrroplegxMft 
O.S. ; M/mfanlel/tr, O.S. 

Family 3. '1 -Kuuyj*lk(;matit>«.— G oblet-shaped or resembling 
ear-sliaped saucers ; the wall deeply loldcd longitiKlinally so as to 
produce a number of diehotoinously branched canals or covered-in 
grooves, ICxample : Kurypicijom, Scbul/e. 

Family 4. tAuLocYsrioAi. -Ot massive roundc<l form, tvith an 
axial cavity; wall c(»nsis1ing of a system of c»bscurely radiating 
anastomosing tubes ami iiilurveiiiiig iutei -canals; both inter-canals 
and the external livininalious of the tubes are covered l»y a thin 
membrane, whieh is perforateil by .slit -like ojienings ov<*r tlic 
liimina of the tubes, and thus assumes a sieve -like character. 
Exainplos : AttJw'ystit:^ Schulze; Cystu'ipontjm, Rocnier. 

Tliis arrangement of the HcyaHnit JUda is taken from the latest 
work oil the subject, Scliulze’s Prctimnuiry Jiepnrt mi ike *^Ch.aUt'it- 
ger” ffrj'acUnriltda. The retereneo of fossil forms to the families 
hero instituted is lendeieil ilitfieult by the disappearance <»f the 
requisite, ‘^guiding" spicules in the pnieess of miuerali/atioii. A 
revision of the fossil families to bring tbeiii into harmony w'ith llu* 
recent has e(*rtainly been leiiderod ncccssaiy, but tins is too large 
a task to uiuh’rtako in this place. 

Sub-elass 11. DEMOSPONGTyK 
Tiibe MoKA.\oNri)A. 

Order 1. MONAXONA 

Family 1. TktiiytT);^. - -Skeleton consisting of radiately arrangcil 
strongyloxcas (exeejit in the genus dhojidriflaf which i.s without 
megascleres) and large sjiherasters. The eetosome is a thick hbrous 
cortex. Exam file ; Tvthjyx, Link.; Chominfla, O.S. 

Family 2. I^ilym as n i).i2. — Skeleton consisting ol styles radiately 
arranged and cortical tylostyles. 'Phe oseiilea in many oases f»pen 
at the endsot long papill;e. Examples; PoIgnutsUa, Ewk.; Ttu'ca- 
p?iorfif O.S. ; 7^nchostemni(ty Sars. 

Family 3. SuiiKitii m.i:. — Skeleton consisting of strong^date or 
tylotate styles, arranged to foimafelt. The ilcsli spicules when 
present are, usually in lerorabds or spirastors. Examples: Enhcnfru, 
Nardo ; Cliona^ (rinnl ; Potenon^ Sehlegel. 

Family 4. l)KSMxVC'iT>ovii)iK, — 1'lie fh'sli spicules are cyinbas. 
Examjde.s: EtrprrrUu, Vosm. ; ]>rsniacidvH, Ewk. ; Vlndnrhiza,, Sars. 

Family .0. tHALi(’JiijNi)i!ii),f:. -The flesh .spieiilcs wlien present 
are never cyinbas. Fxain])lcs : J/trlirUo?idria, FI. ; Ilcnifra^ t).S. ; 
Ohaliim, Ihvk. ; *Phnrntrvspon<ji(t, Soil. 

Family 6. E<w ynNiD.t?, The .skeleton consists of libre.s eeluiiated 
by jMojeeting sjueules. Examples: Plocamutf (iray ; 

Clathruiy O.S. 

Family 7. ■I'Siminoillida’:. — wdiieb are reproduced 
both sexually and by stat<d>lasts. Habitat freshwater. Kxanijdes ; 
Sponqilla, Link.; Kphydatia, Link,; PannuJa, Crtr. ; PoUtmolepi^s, 
Marshall.^ 

The foregoing class! licatioii is juirely jirovisional ; the group re- 
quires a complete levision. 

Order 2. CERATOSA, 

Family 1. Darwmnelli da;.-- Canal system of the curypyloiis 
Kbagoii type. Flagellated chain bms, pouch-shaped, large ; the sur- 
rounding collenehymo not granular. Horny fibres with a thick 
core. Examples; Jjanmmlla, Fritz Muller; Aplysilhi, F.E.S ; 
lanihellaf Gray. 

Family 2. Scdnotslida:. — C anal system as in the Difnchi^ellidfiry 
but the Hagellated chambers more or less spherical. IL»rny fibies 
with a thin core, and usually containing foreign enclosures. 
FiXamplcs : Velitieay Vosm. ; Sjmigelxay Nardo ; PaamirmlemUy 
Marshall ; Pmm'impemTtuiy Marshall. 

Family 3. Spongida:. — C anal system aphodal. Chambers small 
and spherical ; surrounding collenchyine granular. Fibres with a 
thin core. Examples ; Euapmigia, Broun ; Cosciriodcnna^ Crtr. ; 
Phyltosponguiy Ehlers. 


^ Freshwater sponges without statoblasts are excluded from this family, and 
laft for diatribution amongst allied manne genera. 


Family 4. Ap^ysintda:. — C anal system diplodal ; collenahyme 
surrounding the fiagidluled clianibers densely granular. Fibi^es 
with a thick cure. Examiile.s ; Luffana, Duch. and Mich. ; Fenm- 
(juty Hwk.; Aphjunay Nanhi. 

The species of sponge in common use aro three, — Exispoiigm 
offh'nuxhs (Linn.), the line Turkey or Levant sponge ; R, zimocca 
(O.S.), the haul Zimoeea .sponge ; and JPpptts/tongiff iquuia (O.S.), 
the horse .sjiongo or coinniou bath sponge. The gemus Etutpongtu 
is distinguished by the regular developnn iit oftlie skeletal iiotwoik 
throughout the body, its narrow ineshe.s, seaieely or not at all 
visible, to the naked eye, and the legular ladiale arrangement of 
its chief fibres. Ihpp(i'<pon(fnt is distinguished by Hie thinne.ss of 
Its fibres and the hibyruitbie ehaiaetei i.f tlic ehoaii(».soine beneath 
the skin. As a i on.sequenee its chief fihrt's have no regular ladiato 
ari’angemcnt. Tlie .s]»eeies ol Euspoiiqui me distingiiulu'd as iol- 
low.s. In E. ojikitwh’i the eliief fibres are of dilfeicnl Ihn kiiesses, 
irregularly swollen at iniervals, without e\«epli<ui iommI liy sand 
grams; in E.zhmtcm they are thinnei, nu»h* reguhu, and almost 
free from sand. In E. ntjicivnh<i, ag;iin, the, nmling fibres me soft, 
thin, and elastic ; wlnlst lu E. znnncm thev ate denvr and Ihiekt r, 
to whieh diifercnce, the latter sponge owe^ its i-haiaeteustie hard- 
ness. Finally, the skeleftni of E units is of a lighter (*olour than, 
that of E. ztmorra. The common hath s])onge {JEfqiusjHJiujia 
equina) has almost ahvnys a thick c*nke-lik« lorm ; but its spccilic 
characters are not >et further iletim'd. 

Tlibe Z>. TETUM’riNEI.LTDA. 

Order 1. CHORISTIDA. 

Sub-oider 1. SWJIJ TOPIIORA. 

The inicroscleT’o i.s a sigmaspire. 

Family 1. Tiorriii.iD to -The cliaiartciistn* megasclere is n pro- 
triauK*. Canal .system in the Iowti* forms eur\ p>loUN, in the higlier 
aphodal. 'fhe octosomein the sinijdei iornisisatlermal iiieiiihiaiie, 
in the bigher a liighly dillerentiated cortex. Exanijdes; TctillUy 
O S.; Crniudhiy O.S. (fig. 21 //, /). 

Family 2. Samid.k.- 'flic cbar.icteristie inegasclcre is an ainphi- 
tiiieiie. Example. EatnnSy Giay. 

Sul) order 2. A^TEROPIIOKA, 

The microseleie is an aster. 

tlroup 1. Si'iiiAsritosA.-- A spiraster is usually present. 

Family 1 Thionp.ida;, Cniter.-- Tin* flesh spn'ule is a s]>iia.ster. 
(’amil {sy.st«*ni eurv pilous. F» tosinne not <lilh i»*ntiateil to forma 
(ortox. Kvainples ; Tht'nciiy Gmy (fig. 21 n, y) ; Purillastra {Xoi'- 
nut/tia)y Bwk. 

Family 2. il'Arii A«i iiKi i,iiU5 — C.inal system eniypylous in the 
loAver, aphodal in the higher loims. Examples: PlukarttSy F.E.S.' 
l>ercitii\ (Lay. 

Gioiin 2. Ki’^AsTiin.s Syiiiiisleis aie absent. 

Family 1. tSi Ki.i.ion nn;.— Canal svstmn apliodal, hut a])])roae,li. 
iiig the enryp\ lolls in tin* lower loims. 'J’hc eoiti'X ehietU consists 
of collenchymc iii tin' li)\\ci forms; m the higher it is highly ditfer- 
eiiliatisl. Kxauqilc : EUllelttty OS. (fig 11 j; Amort iiUy O.S. ; 
Mymistniy Soli. 

Family 2. TmiMDA. — Allhoiigli this family has heeii jdaeed 
ill the Mminjrantdn, this .seems to lie its more natural position 

(Loup 3. Si’KiinAsmosA. — A stcriaster is jmsent, u.sually in 
addition to a simple astei. 

Family 1. flL'iMUMD.v - ^I'he megascleres are partly trioiiies. 
(\ana I system alwa>s ajiliodal. Coi te\ highly ildleientiated. Ex- 
amples: Gtodtn^ Link. (fig. 21 n)\ PachitiHtttisnttty liwk. (lig. ‘21r}; 
(Jtjdunium^ Mullen (iig. 10), Eryltts, (iniy. 

Family 2. IM.aco.scongida. - Tlie inegaselcre is a tyloslyle. 
Triajucs arc absent. Exaiiqile : J'/tteoytontfnty Gray. 

Sub-mder 3. MJfGiGSCLEPO/GfOPJ, 

Microscleres only aie 2 »resenl. 

Family 1. PLAivlNrn.K, Sebulye — Canal system verv simple, 
belonging to enrypvloiis Rhagoii type Cliaiaeterisln; sjm ules 
candelabra. E\ain]»li*s • Pfaltinr, F. Fi.S. (fig 2<>) 

Family 2, Coitri{’iD.K.— (!)amil .systrm aphodiil <ir diplodal. 
Mesoderm a eollenehymc eiowded with oval giamiho cells; tho 
spicules either candelalira, amphitn.eiies, oi tii.eues iriegulaily 
dispersed ill it. Example; (^nitrtintt, OS. (figs 0, 21 h). 

Family 3. THiioMniD.r..- Canal sv sl< in diplodal. Spicules tricho- 
tria»iies. Example : Thrnttthas, Soil 

The Pae/tnstrrllnfir or tin (^otfn'ttJn are pioliahly ^he families 
fioin which the Tetiaclarline Litlnstnls have* jic<n deriv'cd. In th« 
Tefilhdie the chaiueteiisf ic mnioscleir imiv occasionally fail, hut 
there is never any difficulty in identilying the sponge in this case, 
as the tnu^nes are of a very « har.icteii.stic form : the arms of tlie 
protriffiiies uic slender, simple, and directed very mucli forwaids, 
making a very large angle with the shaft. Microscleres, liaving tli® 
form of little globules, are sometimes ]>reseiit watli the sigina-spirea, 

Order 2. UTHISTIDA, O.S. 

Sub-ordei L TEritArLAJj/XA, Ziiiel. 

Tlie desmu are modified culthrops spicules. 
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Family 1 . Tktraoladidjc. — W ith the eharaetera of the sub> 
order. Examples: TJieonella^ Gray (fig. 21 A;); IHscodermia, Bocage; 
*Sipfitniia, Parkiuson. 

Sub-order 2. JtWAhDOCRKPWA, 

The* desinas are of various fonns, produced by the growth of silica 
over a uniaxial spicule. 

Family 1. MKaAMOiiiNiPAS. — The desinas are comparatively 
large. Triicnes, iisually dicbotriflciies, help to support the ecto- 
«nine. Microscleres usually spirasters. Exainjdos ; Corallistes^ 
O.S. ; Zittel ; Lyidimn, O.S. ; * iHmjdermiay Zittcl. 

FaTiuly" 2 m1ciiomujiinipa 5. — Tho desmas an* comparatively 
small. Triienes and niicrosclere.s arc both alwciit. Examples: 
^zortcUf Crtr. ; * ye/nradnui^ Zittel. 

Sub-order 3. AyOMOCLA hIXA. 

D<*8maR with a massive nucleated centruTrj, from which a variable 
number of arms extend radiaiely (see lig. Examples; 

Vctulma, O.S. ; ^AstylospomjUt^ Roeiner. 

Reproduction and Emhrpology, 

Fresh individuals arise l>y a.soxual gemmation, both 
external and internal, by fi.ssiori, and by true sexual repro- 
duction. 

Fission is probably one of tlie proce.sses by which com- 
pound sj:)OTiges are produced from simple individuals. 
Artificial fission lias been )>ractistMl with success in the 
cultivation of commercial sponges for the market. Ex- 
ternal gemmation lias iKicn observed in Thenca^ TetJiya^ 
Polymaittia^ and (hrartUa. A mass of iiidifferont Sfionge- 
oells aeouimilate.s at some jioint bencatli the skin, bulges 
out, drojis off, and gi\e.s rise to a new individual. Internal 
gemmation, which results in the formation of a statoblast, 
is only known to occur in the freshwater Sponf/illidtv. 


granules ; at first they exhibit lively amoeboidi xnovementa^ 
but later pass into a resting stag^. The cavity of the 
mesoderm within which they are situated becomes lined 



Fifl. 24.— Bpennatftjwm. a-h, Dovelopmcnt of spermatozoa in Sycandra 
onus, hlgnly inagnltiiHl ; h, inatniv H|ieniiato/.oa. Attei Pt»U‘,jao!l (x792). j, 
A spemi ball in Omnrrlla lobuUirun ( x 500) ; A , an ihoUiteil matuiv 8})ermatozoon. 
After Hc)iuize(x 800). 

by a layer of epithelium, wliich may not appear, however, 
till a late stage of segmentation. In Empongia offictnaliM 
the ova occur congregated in groups within tlie mesoderm, 
thus x>rescnting an early form of ovary. The spermatozoa, 
wliich also develop from wandering amoeboid cells, are 
minute boflies with an oval or pear-shaped head and a 
long vibraiilo tail (fig. 24 k). Each amoeboid cell produces 
a largo number of s]>ermat.ozoa, which occur in spherical 
clasters or sperm-balls. The heads of tho spermatozoa, 
as in tlie are produced from the nucleus of the 

mother-cell, the tails from tho surrounding protoplasm. 

The development in detail is ujkui two ])lans. In Qraidia 


TJie statoblasts consist of a mass of yolk -bearing 
mesoderm <iells, invc‘sted by a capsule, which in 
Ephydatia is composed of an inner 

cuticle of spoiigin separated from a similar ouUir / 
layer by an intermediate zone of ainphidisks and M 
interspersed protoplasmic colls. On one side of fcf 
the ra])siil(i is a hiluin which leads into the intmdor. m 
Their development has i ecetiUy been studied by Gotte, V 
with results tlmt confirm tbo conelusioiis of Carter (y) ^ 

and Lieberkulni (/j). Tim process rommeiices with an 
aceniniilation of ama'.boid colls within tlie mesoderm to 
form fi globular cluster; yolk granules dovolo]Mvithin / 
them, espiM'iully in those that ho imurcr the ceiitro. The € 
cxtenml cells give rise to the investing capsule; some 
reseiiiblo HjiongiiiblaMts iiiid secrete tho inner and outer 
lioruy cuticle ; otheis give rise to tho amphidisks and 
inters])er.stMl cedis of the middle layer. Under favourable 
conditions ilie interior cells creep out through the ]>ore 
of the capsule, and form a spreading heap, vhicli by 
siibspfjumt <lil!erentiation gives rise to a youuff S/urngilla. 

Since tho frchliwatiT sjunigcs can only be roj^arded as 
mod I lied ih'scciidants of ancient iiiarino s|>ecies (prob- ^ 
ably of the lamily l/idicJioHdrtdiii\ ivo may consiiler the 
internal geinmules, like the similar statoblasts of the ^ 
fresh water JUduztHi^ as special adaptations to a cliaiigod 
mode of life. 'Hiey apjiear primarily to serve a protcetivo "T 
purpose, ensuring tho jiersislcnce of the race, since they i 
only appear in extreme chmatos on the approach of 
drought, and in cold ones on the approach of winter \ \ 

A.S a Hoeoiidary funetion they serve for tho disjmrsal of i \ I 
the species ; some are light enough to lloiit down a \ \ ! 
stream, but not too far, so that then* is no danger of \ \ 
their being caiTie<l to sm ; others, which au* character- 
i/ed by large air-chambers, are possibly distributed by N. W 
the wind. 

lk)th sexual elements may bo formed in the 
same individual, c.//., 0»careUa ItjibidarU, (irantia 
raphanm^ and many others ; but even in henn- 
aphrodites one or other element usually occurs to 
excess ill different individuals, so that some arc ^5 
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-Devoloiunenl of a calcatvous flf>ongo (Sycandra raphanust). a, ovmri ; 5, c, ovum aeg- 


jiredominantly male and others predominantly 5 , as Been from aliovp, c, lateml view ; d, blastoHuhere : e, amnlublastula ; /, cxmi- 

mcncemont of tlio invagination of the tlagi'llati^d cells of the amuhiblostula ; g, gastrula 
letnaie. 1 oltjtum lOUUCl only one such male form attorlied by its o\rI face; h,j, young sponge (Aacon stage),— A, lateral view, j, aa seen from 
to 100 female forms in Orantia raphanm. In above. After Scbuize. 

other ^m\iiv»--~Reniera feiiUis, Eui^imgia officinaHs — the I raphanus (/y) tho iiuclous of the mother-cell divides into two 


sexes are distinct. 1 
wandering amocdioid 


The ova develon from archaeoevtes or resulting daughter nuclei undergoes no 

• j 11 rT\ arcaaeocyt^ or ^ quantitv of peripheral protoplnsm 

)Oia cells, which incr^e in size and oc- fonns a “ cover-coil’' to the other or primitive sperm nueleus and its 


quire a store of reserve fiourishment in the form of yolk | associated protoplasm. The sperm imeleusTepeatediy divides, with- 
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out involving the surrouiiding protoplasm ( fig. 24 c-/). Tlic rosnlt- 
ing nucloi at length cease to exhibit a nucleolus, anil Imm’oiiic directly 
transformed into the heads of spermato 7 .oa; the tails are u})proi>riatc*d 
by each head from the common ju'otojdasmic residue. The mothci- 
cell in this case midergors no incrcasi* m volume as devclopmonl 
proceeds, and it is not enclosed \\ ithiu an “ endotlieluil ” layer. In 
the .second and a]»pau‘ntly more usual case {j»o) no “covei- 
cell ” is foiined, but tlie inolhcr-cell divides and subdivides, 
jirotopl.ism as 'vvell as nuclei, till a >ast numbei of minute 
cells results; the nucleus of each becomes the head of a 
Hpermato/ooii and the protoplasm its tail In tliis case the 
sperm-ball do<‘s iiieiease in uulk : it grows as it devidops, 
and the cavity containing it becomes lined by epithelium, 
or so-called “ cmlof helium ” (fig 'IX f) No iloubt (/-r) the 
dcvelojmient of the epitlieliiim stambs in diivet j»hyhiulogi«*al 
connexion >vitli the giowtb of the sperm-ball. 

Oliscurc as are th(3 details of this subject, siifTi- 
cient is known to tMiahle us to make out two chief 
types of (levelopincnt. One, common amongst the 
calcareous sjionges, and ]»ossihly occurring in a single 
genus {n7Uinul7m) of the is char- 

acterized ])y what is known as the “amjdiihhistiila ” 
stage; the other, widely spread amongst the 
3Iirrt)m(tsii(f(tni {Rvitieni, Dnnutridnn^ 

Sfionift Ua^ .d/V//.sv7A/, OamreUd)^ i.s characterized hy 
a “jdanula’^ stage. 

'Phe fiiht has bren most tboroughly invest ig.ilcd in 
Onnilut rajih/fiiiH by Sduil/e ( \)). 'I'lic ovum by H‘pca 1 «*(J 
segmentation gives use to a hnllovv vehicle, the Will 
Avilicli IS Joiimsl by a single l.iyt i of eills — hJn^^ospU 
(lig 2 ."* d) Kiglil Cells at one polo of llie blaslospln .. 
now become dilleientiatid born the nst, Ibey lemain cr^'?»d‘ 

loiinded in foim, compai.il i\ t'lv huge, ami bceomo tilled ( 

\Mih gJ.inules (stoied mitiinient;, while lln* otlieis. lajudlv 
multiplying by division, luronm small, < lear, column.u, 
and llagcll.ib'd. 13 y butlier change tin* <‘mbiyo b< conu'S ^ 

Of tlie granular ^ ^ 


C»i*lciitpratc history as exemplified in the last two events will furnish 
an cKplaiiatioij of the remarkable diveigeiicics whieli distinguish 
the two phyla. Theliistoi v of tlic secoml oi plaiiula type has been 
ilioroughly worked out by Sehuke (.?o) lu a little iiieriistiiig Ti’trac- 
tiiiellid sponge {Plakina monolofilui^ Schiil/eJ 'J'he ovum by legu- 
lai segmentatioii produces a blasl(,>^pheie, the blaslonmies of whieh 
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egg-sliaped ; the gianul ii cells, now iiicn .ised m numb<*r 
to tlnilv-two, form tin* bioadei end, and tin* numerous 
small /lagellatcd cells the smallei (*nd. Of tlie granular ( 

(ells sixteen are ananged iti an cijualoiial gii’dle adjoin- , 
ing the llagelJate cdls. A blastosjiliei e flitis dillereii- 
tilted into (wo halves (suuposisl of difh I'ciit cdls js '"vl 








km»wn as ail ((utfihiblai^titht 'I'ln* aniphiblastula (fig. a.* 
now pcrfoiates the maUnial tissue, and is boine along an — 
excuneiit canal to the oscule, w In re. it is disihaiged to i.’„. **,; 
(lie cxtciior ami swims about in awliiihng Indy dams*. 

It then assumes .i uioie splieiical foim, a cb.inge prennuii- 
torv of the iKAt most leniaiK.iblc phase of its caicei In 
this tlie fl.igellab‘d layer becomes flattened, dejutsscMl, and 
finally iinaginated witliiu the liemisjdieie of granulai <ull.s 
to the inner fa< e of whieli itapplh’s itself, tlius eiitiieh iibliteiating 
the cleavage cavity, but by tlie same ]>nness onginating anotlui 
(the invagination cavity) at its exjiense (fig. ‘i.'iy). The Ivv’o-layered 
b.ie thus piodueed is a }n(riuj(tst} uln , its outer lavei, known us tin* 
('ffthhisl, gives rise to llie e«*lo<leim, the innei layei oi hypoblast to 
till! eiidod'‘im TIk* paiagastriila next becomes somewhat bednve- 
sbaped, and the niouili of the jMr.igastiie cavily is diminished in 
M/e by an ingrowth of the giaiiular ei*lls aiouiid its ni.iigin. Tlie 
larva now .settles mouth dowinvanls on .some fixed object, and e\- 
cliaiiges a fiee tor a fixed and sfalnuiaiy i xisti’in'e (fig 2 f) //) Tin 
graiiiilai cells eomjiletely obliteiale tlie original luoutli, and grow 
along their outer edge over the surf.iee of attachment in iiivgnlar 
pseudopodial proci'sses, which secuie the yt»uiig .sponge liimlv to 
its sent (lig 25 h) 'fhe granular cells now become almost tians- 
paient, owing to the e\hau.stion of the vtilk gmniiles, and allow 
the livjvoblast witliin to be readily seen; a iayei of j(*l)y-like 
inateiial, the imlimentaiy incsodf rm, i.s also to be discerned bctw«*« n 
the two iayei .s. 'flic .sjucnles then bi*como visible, .slender om is 
a])]>eai first, and afterwauls tri- and rpiadii-radi.ite spienles. Tlie 
larva nowelongales into a somewhat eylindncal foim; the distal 
(*ml flattens; and an oscule opens in its midst. Poles ojien in the 
walls; the oiidodermal cells, wliieh had tempoiaiilv lost thtii* 
lla^idla, leaeipiiro them, at the .same time evtemling tlie ch.ua< lei- 
istic eollar. In Ihi.s stagi* (tig. 2.5 //, j) tin; young sponge <*onesponds 
to a true Ascon, no trace of ladial tub(*M being visible ; liut as t]i<*v 
ehanieteii/e the parent sponge they must aiiso Infer, and thus we 
have clear cvi<lenee through ontogeny of the dcvtJopmciit of a 
Syeon sponge from nii 7 \seon. 

The threts most sti iking features in the history of this Iirv'a are, 
first, the arnpliihlastuld stage ; next flic invagination of tJie flagel- 
late cells within the granular, instead of iiivMgiimtion in the revcise 
order ; and third the attachment of the larva liy the ornl instead of 
the aboral surface Should Sehul/.e bo correct in denving the, 
sponges from the Oa!lc 7 itcra, it is probable tliat the reversal of tlie 
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shoulil be sliaileil) h, Kectioij 11iiou^;li i^ule ol iil.imii.i , o. Il.e^i 11 ili il nils, fl, tljiii 
l!a"ella , CO?, CO uoblasf r, Allnelu'il jrasli nlu (1 he ji'iTa^'asbi is lonin'ii bv ll■.'•lo|l^ i/, 

N’ctioii aejoss tlie hn<{foj}i}r n ^ onn/ sj'on;/e (Hli igoii) /, I’.nl oJ.imHioh lliioii''h 
1ull,\ ;riown sjuni^'o , tlie :i1t.arheil b,is.il l.ivs-i is llie bvjioiiieu , lln spoii^Mim n is l.ili'iil 
sons to pioiliii'e inciiMi III {ukI I vein M ni raiiiib , (li»‘ e.nnl sv stem is i in \ ]i\ Ion-. , u/* o\a 
(.i .sej/iiii lift (I ovum ln*sbi tween luooflb'in), hi, bl.istosjiln i< s AMii ,Seli!il/< 

increase in niimbei by fuither .subdivision till tliev bicMme (on- 
vei tell into liv aline t V limb n 111 fkigell.iii d < ells (fig 2<i / i 'I !ius a 
bl.istospheie is piiKliiced « on osl ingw bollv of siinilai fl.i felKited • ells. 
It becomes egg-s]i,i j»ed, ami, bit In ito eoloui les->, asumn s a los( led 
tint, vvlinli is <le<*pe‘'t ovii tin* '-iiciller « ml 'lln l.nv.i \,no\\ . 
planiiki, lig 2Go, b\ the lilling m of llie i cut i.il eav it v >« s.ipeslioi 
the jMnnt. ami .swims al<out Ino.nl end loieinost. Jn tins .st.ig 
thill .setlions sliow tlial tlie cleiv.ige eav itv is oblilt idleil, its p]:n e 
being oeeiipn d bv a ni.iss of gi.innlai gel.ilinoim ni.iteiial lontiiin 
iiig iim b'l (lig 2t}/) In fjoiii one to tliiee d.iv- alti 1 li.-iti lung t lie 
lai va beconie.s alt.ielied it tin n *p!e.nls oiil into a convix miss, 
and a cavity is jimduced witliin it 1»\ t lie f-plil t inL'' of llie c<iiIm 1 
jelly (Iig 2<i r, (? ; eom|).ne Kifoijtr muI otliei - among t ! In- < 'o 1* ii - 
t<*iates) This e.iv itv In comes Jim d 1\\ .slioH i \ Ijinlin .il « ell i mlo 
del mb while the 11 igi ll.lli*'] I ells ol ibeivtiiii.r lo 1 tin II fll''-'lj.l 
and become eonv ei 1« d into pinn.n o- \ h s (rt toileim ' 'Plif g* l-il m- 
olis mali'il.i] left ]»elween the two l.iMis now bumul ,n<(ij]ie, tin* 
cliaraetos (»1 tine eolbmbvnn’ ami tliii* b' . onn tJo imsoilejm 
The emiodenn then .SI mis oil inlo tin nn o.b im a )>mb., ioijml“d 
^•h.^mbeJ.s, wlinh eommiiiiie.iti willi tin J'im-m tin i.ivifv by a 
wide mouth and with the exli.iioi b\ sm.iil poji' M/-: gG / ). An 
o, mle i.s foi ined l.itt i, and I he *^11011 m < nh is njnm I In 1.’ 1 m con pli.isi 
Subieipient folding.s ol thi* '^pong, v^ di gne ij < fo .1 \«i\ simple 
< anal s\ stem (fig 2ii/). In rnblilmn to tin *. two well il.iinc! 
lilodes of deV'elopment otliei s Ii i\ < ]»< e/i «b sf i ibc'l wlmliaf piMtlii 
ap[»eai aberiant. In ari /I'C Itfhuhtns, O S .1 < ninuis s, ii< s 
of e.iilv developmt ntal (hangc'- ic'^iilts in tin imm.ition of an 
irregular pai.ig'i.sf 1 iila, tin* w.ills of u im h ]>eeonn* I i w liil** still 
W'lfhin the fuieiit .sjiorigt ) in .1 (omp]« \ f.isiiion, so as lo |no'lmf a 
foim ill vv'hn'h tin* incniiint .i/nl eviiiiH'nt e.'in.il.s .ipjje.i/ to l»e 
alieadv ftki t( hed out hi foie lln fligeH.itcd (hambersaii dilli'penli- 
ated off. In >S7/jnn////n (Jotte d( v nbes lln* et tod« rm a^ Ixtorning 
entirely lost on tin* allaihnnnt of tin* laiva, so tliat the tutiiie. 
.sponge*^proe(i(*d.s from the imlodcnii alone. A.s Sjfonffilh, however, 
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is a frosLwatcr form, anomalies in its development (which lemiiid 
us of thosH in tlic development of the freshwater Hydra) might 
ulino.st he e\'[»ecte(l. 

Prolmlily in no other single grouj) is the doctrine of 
honioplasy enunciated hy Lankester more tellingly illiis- 
tnit(‘d than in the Rj>ongc,s. The inflei»endent develop- 
nu'iit (»f similar types of canal system in different groujis, 
sometimes within tlie limits of a single family, is a remaik- 
able fact. Tn the following table the sign x shows inde- 
jKuideiit e^^)lution of similar types of canal system in 
different grou]>s: — 

lOn/' nj 

A«p.™. Hycoii. ^Viiiy- >i.li.»lia.'lHplo.lal 

Class thilruna .. . J X x x 

OmUt Jhihsarcina .. .. x x 

Oidri Ahnifurona ... x x 

Older deratusa . . x x x x 

Sub-order JMicrosclcro- 

jthoni .. ... X X X 

Order VhoriHtida . . ... x x 

Family I'cfilhdte j .. . x x 

In the gross anatom)^ of the canal system similar luuno 
jdasy obtains; tlius, to cite one case amongst many, a 
peculiar lyjie of canal system ciiaractcristic of SiphonUt 
(Lithistid ) occurs also in Einplom ( He.xfictinellid), Hrhmvltia 
(Monaxonid), and other ajiiiarently unrelated genera. The 
dev(*]oj)nient of a cortex lias likewise taken place inde- 
pendently, but on ]»arallcl lines, in the Spconidiv^ Lm- 
Hona.unin^ T(dtllidii\ and Shdfeitidiv. Calcareous 
and silicioas spicule.'^ have evidently an iiidojioiident his- 
tory, and yet all Die chief forms of the former arc re])catc‘d 
in the latter. Quite as remarkable is the similarity of 
the indejiendently evolveil horny spicules of Ihtnr'mdht 
iturea to tin*, (juadri- and S(*x-radiato silicious spicules. AVe 
have now suflieient knowledge of the morphology and ('volu- 
tion of the sjKuige to furnish the ]>hy.sici^t with data f(»r an 
eA]danation of Die sk( letoii, at least in its main ontliiics. 
The olivious conclusion from this i.s that variation docs not 
depi'ud upon accident, but on the oiieratioii ol ]diysical 
laws as luechanical in their action here as in the miiicrul 
w'orld. Another imjKirlaiit conseipicnce follows: if homo- 
plasy L(\, the indci»on(lent evolution of similar sfnictuies 
— is of such certain and (juite common occnrrenccj in the 
case of the sjionges, it i.s aKo to )»e looked for in ('tlier 
groiijjs, and polyj>h} litic origin, so far from being iinju’ol)- 
able, i.s as likely an uccurrcnce as inoiiojdiylitic oiigin. 

Physiulnfjy and ^Etadoffy, 

Tender the head of “ physiology we liave alrao.st a 
blank. At ])resent we do not even know wliat cells of the 
sponge are j primarily concerned in the ingestion of food. 
If a living sponge, such a.s EponyUla^ be fed wuth carmine 
for a few' minutes, then immersed in dilute osmic acid, and 
examined in tliin seetions, its flagellated chambers are 
found to be all marked out as red circular jiatches, and a 
closer investigation shows that the clioanocytes, and t]H?y 
alone, have ingested the carmine. In Diis way we con- 
firm tlio earlier observations of Carter made by teasing 
carmino-fed sjiongcs. This might bo tliought to decide 
the (juestion ; but, thougli it eflectually disposes of }*ole- 
jaeff’s argument that tlie choamwytes do not ingest nutri- 
ment because in ci'hanical disadvaiitage.s (conccivt'd a priori) 
make it impo.ssiblc, it has not provcil a final solution. Yon 
Lcndenfehl, by feeding sponges such as ApJyi^ilhi with 
carmine for a lomrer interval - a quarter of an hour — finds 
that auneboid cells crowd about the sides and jiarticiilarly 
the floor of the subderrnal cavities, and arti soon loaded 
with carmine granules; after a time they w'andcr away to 
the flagellated chambers and there cast out into the ex- 
current canals the carmine they have absorbed, apparently 


in an altered state. On the other hand, the choanocytes, 
though they at first absorb the carmine, soon thrust it out, 
apparently in an unaltered state. Hence Von LendenfeW 
concludes that it is the epithelium of the subdermal cavities 
which is charged with the function of ingestion, and that 
the amoeboid cells subsequently digest and distribute it, 
and finally cast out the w^orthless residues. Tlierc may bo 
much truth in this view, but it requires to be suiiported 
by further evidence. (1) Suflieient proof is not adduced 
to show that the carmine granules expelled from the amoe- 
boid cells are really more dccomj>osed tlian those rejected 
by the clioanocytes. (2) There is at jircscnt no ])roof that 
carmine is a food, or that if it is sponges will readily feed 
upon it. In eitlier case one would expect the ama'boid 
cells to play the part which they jicrform in other organisms 
and to remove as so<^>n as possible useless or irritant matter 
from the surface which it encumbers ; at the same time 
the clioanocyt(;s, not having found the food to their liking, 
would naturally ejei't it. (3) If the clioanocytes do not 
ingest food, how does the Ascon feed, since in this si>onge 
all the ])inTia(!Ofytes are external? It is, however, a very 
noticeable fact that, as the organization of a sponge 
increases in com])lcxity, the choanocytal layers become 
reduced in volume relative to the whole liulk of the 
individual; and it is quite jiossible that as histological 
differentiation jirocceds it may be accom})anied by pbysio- 
logical differentiation wlii(?h relieves the clioanocytes to 
sonic extent of the ingestive part of their labours. 

The origin of the sponges is to be soiiglit for among 
tlic choaiioflagellate J?i/tthoria , and Sa\ile Kent lias do- 
scribed a colonial form of this group w'hich is suggestively 
similar to a sponge. Its differences, how'cvei, arc as 
marked as its resemblances, and have lieen snflicienily 
j)oii)ied out by Scliulze (^j). Kent lias called this form 
Protospraano^ a name already made use of, and fortunately, 
as tile oiganism is not in any sense a true sjionge ; tlio 
]>rcseTil WTiter ju'opo.ses, Dieieloie, to call it Sanllia^ in 
h(»nour of its discoverer. It ennsisls of cboauoflagellate 
Lffnsorla (see l^KoToZov, \ol. \ix. ]>. SfiS, tig. XXL, 15), 
lialf ))rojeeliiig from and liiilt embi'dded in a structureless 
jolly or lilastt'iiia, willi in wliioli oDicr cells of an aimeboid 
character and re]»rod active function are immersed. J*ro- 
fessor Haddon arrives at the gi'iicralization that conjuga- 
tion amongst tlie J*?udo:o(i always takes ])laco between 
individuals of tlie same order: flagellate cells conjugate 
with flagellate, anueboid witli amreboid, Imt m'\ci with 
flagellate ; wdiile in true sexual rcjjroduetion the conjuga- 
tion occurs between two individual cells in different stagtjs 
of their life cycle: a flagellate cell conjugates with a resting 
amoeboid cell. Now Savdlia would appear to be extremely 
near such a true sexual ]irocess, since the siinultaneous 
coexistence of cells in two diflerent stages of life and 
within easy reach of each other — a necessary preliminary, 
one w'ould think, to the union — has already been brought 
about. That coalescence between two different histological 
elements should result in products similarly histologic'ally 
difterenliated (comjiare ampliiblastula stage of C(drarea) 
has in it a certain fitness, which, however, has still to be 
explained. The mode )>y which an organism like Envillia 
might become transformed into an Ascon cannot be sug- 
ge.stively outlined vdth any satisfactory results till our 
knowdeclge of the cmibiyology of sjiongcs is more advanced. 
The minute characters of the flagellate cells of Die amplii- 
blastula and other si>onge larvai are still a subject for 
research. Tlicy often possess a neck or collnm ; but the 
existence of a frill or collar is disputed. Kt'iit asserts 
that it is present in several embryos wliich he figures ; 
and Ikirrois makes the same assertion in resjiect to the 
larva of 0$carella^ and illustrates his description wuth a 
figure. On the other hand, Scliulze and ^larshall both 
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deny its existence, and the former attributes Kent’s 
observations to error. One constant character they df) 
possess ; they are provided with flagella at some stage of 
their existence, but never with cilia. Ciliated cells, in- 
deed, are unknown amongst the sponges, and, wdicn pinna- 
eocytes exccptionalJy ac(piiro vibratile filaments, as in 
Oscarella and otlicr sponges, these are invariably flagella, 
never cilia. An Ascon stage having been reached at some 
point in the history of the s])onges, the Sycon tubes and 
Jlhagon chambers would arise from it by the active pro- 
liferation of choanocytes about regularly distributed centres, 
possibly as a result of generous feeding. A^osmaer recog- 
nized as the physiologitjal cause of Sycjon an extension of 
the choanocytal layer. PolejaefF, relying on Yon Lenden- 
feld’s experiments, Which seem to prove that it is the 
pinnacocytes and not the choanocytes which arc concerned 
in the ingestion of nutriment, argues tliat, as in Sycon 
the pinnacocytal layer is increased relatively to the choano- 
cytal, we have in this a true explanation of the transition. 
The existence of Jlomodernia, Lfd., however, shows that 
in the first stage there was not a re])lacement of choano- 
cytes by pinnacocytes, but that this was a secondary 
change, following the development of radial tubes, and 
therefore cannot be relied U])on to explain them. The 
vadial tubes having boon formed by a ])rol if oration of 
choanocytal colls, the nuluction of those lining the parn- 
gastric cavity to ]»innacocytes would follow in consoqueiico 
of the poisonous character of the water delivered from the 
radial tubes to the central cavity, since tliis water not 
only parts with its dissolved oxygen to tlic choanocytes 
it first encounters, but receives from tliem in exchange 
urea, carbonic acid, and f.vcal rcsidiU'S. The dcvelojuncnt 
of subdmmial cavities is cxplical)le on Von Leiideufehrs 
liypothcsis. 

Didrlhiition, 

tnbu- Our knowledge of tliis sul)ject is at ])rcscnt but frag- 
^ meiitary; wc aw^ait fuller information in the remaining 
^ * reports on the sponges obtained b}’' the “ (Jhallcngor.” The 
sponges are widely distributed tlir«)Ugh existing seas, and 
fresh w'ater forms are found in the rivers and lakes of all 
continents cxcc[)t Australia, and in numerous islands, in- 
cluding New Zealand. Many genera and several sp(;ei(*s 
are cosinojiolitan, and so are most orders. 

As iiiataiKJcs of tlio s.'iiiio specn's occmTiiig in wiilcly remoto 
lo(\'iIities wo tako the following fi’oin PolejapiT : — Sifcon ardiciim is 
louini at the Jieriinidas and in tlio riiilippine Islands, as also aio 
multiformis and Lcucilla utvr \ Sifcoii raphanus oocnis at 
Tiistaii da (Juiilia and the Philippines; IfHrropcgma nodus-tjonhi 
and Lcuconux dura at the Bermudas and Torres Straits. We do not 
know, however, whether these sjieeies are isolated in tln*ir distiibii- 
tion or eonneeted liy intermediate localities Of the Calrarca about 
eiglity-oiie species have been obtained from the Atlantic, twenty- 
two from the Pacific, and twenty-two from the Indian Or^ean ; but 
these numbers no doubt depend largely on the extent to Avhich the 
several oceans have been investigated, for the largest number of 
species has been found in the ocean nearest home. Schulze states 
iiint the IlexficlineHida brought home by tlie “Challenger” were 
obtained at seventeen Atlantic stations, twenty-seven Pacific, and 
nineteen in the South Seas. In tlic last the iiuint>cr of 8]iecies 
was greatest, in the Atlantic least. They flourish best on a 
bottom of diatomaceous mud. The Calcar ea and CeraUm. are 
most abundant in shallow water and down to 40 fathoms, but 
they descend to from 400 to 450 fathoms. The Urj-artuirllida aie 
most numerous over continental depths, 100 to 200 fathoms; 
but they extend downwards to over 2500 fathoms and upwards 
into shallow water (10 to 20 fathoms). The Lithishda are not such 
deep-ivater forms as the JTrraHinrllUla^ being moat Tiiimcroiis from 
10 to 150 fathoms. Only one or two species have been dredged 
fioin dej)ths greater than 400 fathoms, and none from 1000 fathoms. 
The Chorisiiila range from shallow water to abyssal dcpiths. A 
characteristic deep-sea Choriatid genus is Thrnra^ Gray ( = Wyvilh 
7'hompstmia, AViight ; Dorvilha, Kent). This is most frequently 
dredged from depths of fiom 1000 to 2000 fathoms ; but it extends 
to 2700 fathoms on the one lund and to 100 on the oilier. 

Until about 1876 one of the chief obstaclers to the inter- 


pretation of fossil sponges arose from a singular mineral 
replacement which most of them have undergone, leading 
to the substitution of calcite for tlie silica of which their 
skeletons were originally composed. This change was de- 
inonstratod by Zittel (yj) and {Sollas (^/), ami, though it 
was at first ]>ronounced im[)ossib]e, owing to objections 
founded on the chemical nature of silica, it lni.s since be- 
come generally recognized. These obser\ers also sliowed 
that the fossil sponges do not bidong to extinct types, but 
are assignable to existing orders.# Zuiol in addition suli- 
jected large collections to a careful analysis and marshalled 
them into order with remarkable success. Since then 
several palieontologi.sts have worked at the subject, — Pdeta, 
Dunikowbki, and Hinde (;), >\ho has published a Cata- 
logue — wliich is much more than a catalogue of the 
sponges preserved in the Ilritish Mustmiii. Tin* loult of 
their labours is in general terms as follows. Fossil sponges 
are chiefly such as from the coarseness or coiisislency of 
their skeletons would be ca}»ablc of preservation in a muitT- 
alized state. Thus the majority are l/e.rarlhulfl(h, cliietly 
Dirtgonina ; Tetrad in el lida, chiefly Lithistkla ; ami Cal- 
carea, chiefly Leuconaria. Monaxon id sponges rarely occur ; 
the most ancient is Climaeospongia, Hinde, found in Sil- 
urian rocks. A very common ITaliehondroid sjionge of tlii.s 
group {Pharetrospongia atra/uini^ Soil.) occurs in the (Cam- 
bridge greensand; it owes its jireservation to the collection 
of its small oxoate spicules into dense fibres. The C/iorisfiday 
though not so common as the Jjithistids, are comiiKuier 
than the Monaxoiiids, jiarticularly in Mesozoic strata. 

Tin* distiibiitioii of fossil sponges in tlw stratified systems may 
be siimmai i/cil as follow s. C \ i c A i : ka —Jhmocu la, none IMrro- 
adit, a Syeomd, in tli« Jurassic system Numerous Ldicouaua 
fioiii the DeNoniaii upw'anls. M \ .\om»on(jt/Js — N one, not fitted 
tor preservation. T1 k\acijm..m.ii>\. lijs^iadna, ftom tlie Lower 
Cmihriaii upwards. Dictifunina, coniinencmg in tin* Silun.m , most 
mmierous in tin Meso/on* grou]) ; still existing Mos vxonjda — 
Monaxoua, Irom Iho Sihiiian iqiwauK Cendosa, none, fi»'vv are 
titled for incscrvation. Tr-.i kac’Tinkm lu v - -Cho, ishdn, rmni tlm 
Gurhomferous npwanls ; most nunieioiis m tin* Cn taceous sNslom. 
Lithidida, from the Siluiian iijiwaids , most niinn'toiis in tins 
Mesozoic groun. In aneionl tunes the llexaelinellids and Litliistids 
seem not to have been ho comparatively iiinoniinon in shallow' 
water a.s they are at tin* ])iesent dav. Tims, in the Low»‘i .Jnia^sie 
stiata of the south-W'est of Englaiul w’e iind I)ii tvoniin- Ilex.it tun 1- 
lids, Lithistnls, and Leuconaiian (\tlrarca asso( latcd togcthei in a 
sliclly bieecia and in eomnany witli hthu'al shells, sin li as J'atdlu 
and Trochus. Several J’aheoAue ITixachnellids .n tnallv oer-iir in a 
liiie-gramed sainlslom*. Of the Chalk, w-hieh is the gi nat iimn* of 
iossil sponges, we must speak with eaiition, owing to tlie insulin lent 
ev'idciiee as to tho depth at wlindi it w'as de]»osited. 

As .show’ll by Prntosjifmgia, tlie phylum of the sponges was in 
existence in very early Cambrian times, and probably inueh oailier 
Ih'foro the end of the Silurian penod its mam bianelies had spH-ad 
themselves out, and, developing fiesh shoots .since then, tliey li.ivn 
extended to the jireseiit day. Of tin* offshoots none of liighcr value 
than families are known to have become e.xtinct, and of tln-so 
decayed branches there are veiy few’. Tin* existence in model n 
seas of the ytsconuUz, which must suiely have biainhed otl very 
near the base of the htem, isanotlier euiious mstance of the pei‘- 
sistcnce of .simple types, which would thusapj>eiii not to he so vas«l> 
worse off in the struggle for cxistenee than then iiiou- Jijghly 
oigaiiized deseendant.s. 

JiihJfoqrnphy A fairly complete list ofworlvs on fi}>on;;K>s pnMisIu*.! Upforc 
1882 will 1 m* found in Vosurnd’h nrliclp “ rorifei.r," ni ln(ini'’h K/ntvn und 
Ordnvnqen, vol ii. D’Arcy ThoinpHon’s Catnlonur of I'ujhis on I^tolnruu and 
Cedentemta, a atill morn wunpleU* list, extends fo l.ss4 

The follnwinft »r a list of works, inelnding tliosf rofened tf> in the jtrccedin!' 
pages’ — (/) C. I’la.rroK, Kmhnfnintfii’ il ti\ielqui"y fponyesd I A/nm/j# . l^uis, lS7n 
(.*) Ilowerlwink, A Monnrjmjih of Ilrthdi Hponguidii , M'K i.-iv , IKt)l S.’ (\ol. 
iv us postlniTiious, edited >»y l>r Norman) ( ?) ('arter, a sern >, of pupri'. tn Un* 
Avn. and Mtifl. Not JJist , from 1817 to the presi nt time ('1SS7) (/) J (’jatk. On 

thr iSponpiH* ciliatir as Inftisoria fUigcllnta IHOO (f) rii-inl, Kihn Phil. Jonrt, , 
182'» (6) Haeckel, MonoqmphiP d hodtrlnt ammf, iS71 (7) Hinde, A CrUn- 

htq\irof1hi>Spnnot”<inthp linOsIt Musnim, IS8,'{ (7) Id , “On ihr lift r^itocuJ did u ” 
M\ {luart Jfiurn (7f'ol .s'«.f., xl 7'<>, IS*'! (tj) Kellei, “ .Stndien u OiganiHation 
11 F.iitwickelung d Chalimen," in //Wo f «’£\, , xwni , lh7n (/o)K<nt, 

“Notea on the Kin>>r>fiJotrv of the S|>onpe<i,’‘ in Ann and Muq. \at Jlist , 
1878,11 IS'I. (//) Von r.efidi nfehl “<»n Aphi^rntdar," u\ /.tMhr f u'-aus Zool , 
\xxviii. (/.?)Id , “A Monograjtli of Aii^tnilian Sponges," in /Voe I.nin Sot' A S’ 
Wnhs, vols IX , X (i»thei luipcra !•.> Aon Lendeiifelil will ]k> found imkIj r thiM 
reference, and also in the />o] yt/i-eo/o) (ij) Ijeherkuhii, “ Dendojnnf ntal 
llist^iryof SjMntnJlu,” in Mud Arrhii, IS.% (/,/) MiirahulJ, .fm/zMcAr /fyrhr , 
xvilu, 1885 (translated in Ajui and Mon \ut flct ). (/y) rolo|aeff, “ On Speinia 
and Hi»ermftt<»geiJOais in Syrnndra raphanus,'’ in hit* -Her. Aoid v ist /ml. 
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hu^ d XUiueisihit (iraz (/6) hJ , ** ChuUenfiey " on ihr CalrniCM, ISs'J 

(/ 7 ) I«I , Ifu' ('ernttf^^ I.Srt4. (/iV) Uidley, l>ii (ht Zool Cttlfutnnt oj ihi 

is«l {/<;) Sclttiu«lt, of the Adrmtic iS»a, with Su{»|ilc- 

nicnt 1 in ami .Sum>UMm‘iit 2 in Sjuttinea oJ the i'oud ol /Ih/nrv, iHi.s, 

S}nnifj('-tounH of the AfUnito , 1S70, Sjtongex of the Half oJ Merno, ItiTO ('«) 

V h N’linl/ 4 <‘, iiiM'stij'iit inns into tin* Htrm'tiiit* jimJ (h'V(‘lo|)inni1 ol hpoxitis, 

iii/.tsthr t U'isd Zoi‘l , -‘* On //(i/tMirid ’’ \ol. \\v 111 , 1S77 , “ On ( VioMfiriisn^A*,’* 
x\ix , lhi7, “On Aitly'<i)ufht xxx , IhVti , “On Molaiiioritliosis ol Suffimlnt 
rajthuim x\m , I*'*' , “On >;«i »(/•/( ft,” \xxii , 1S7'', “On ,Sj'om/M/n*," i/i. ; 
“On Ilimnia iiml idtnomoii," xwiii , is7'.*, “On I'lakuiul.i \\xi\ , ISSO; 
“On liolitinm lomUloln urn,” \\\\ , (**/) Id, “On Soft l^ints i»t 

h tdlo < 1 ^ i>i nfflloin," 111 /mill J!oy Snr. I liia ^ XMX., IS'^O (:?-*) Id, 
I'rihrmnorn Ihffiit on the “ r/ni/h /nyi r ” litxui'tiiiclli'l.i (*',') Id., “On the 
Urlatii»n ^luJ) «'t tin* f'iHtn;:«*’-. to tlm ChiHino/lnijilliitn,'’ \\i d k 'jneu<is. 

Akad / ?/*/-s Z y l!<'ilin, l''S». tuinsl'ilid in Ann mid Ahi./ Nat ///*', ls 8 'i. 
{jy) >llus, ‘’On t^tmu nm ntn," iii Ann. and Man hat, Ifid, xtx., is<7 , “On 
I'hai n in Qmnt damn (iud , wxiii., 1S77 , “On l^tnhotmi,’* 
d> , “On /‘mtn.jioiniind* W* , xxxvi., IsSf) Id., “Tin* Sj»onjn*-Fann.i of 

i\(M\v.o,"in Inn mid Maij, Knt J/td , lHHi) SJ, (J 6 ) M., “ Tin* Fiiut-Nodnlis of 
tin* TMniinin>.'li.iMi (Mi.ilk,” ih , m., lK7y (.? 7 ) Id , “ Oi*\plo|)niont ol I/ati^ma 
Inhiilm i\’ in i^inmt ./miin Mm Si i , xxi\ , lSh4. Id , “On retuluui and 
tin AnoniiKladi fia," in 1‘ror H 1 nah Amd , iv., l.Vi5. (*> 9 ) Id., “riijsnal 
Olmiiicins of Sponj'p-Sinriilps,'' 111 f'uic it Huh Snc , iSh'j. 'jo) V^•lllovnk^, 
“ 'lln* l’’n'‘<liwaN i Sj»ongi‘s ol I Solmni iii, ' in i-Odi d / Jlnhm Akad d ir/i.s., spi 

VI . \ul XII , VosiiiuiM, On Lninviiidiu as)»i‘ia (do( toi'stlws , Lpydiii, 

ISHO) (^,v) Id , “On tin* In wnu idtnida.'," in \of<'s fmni the I nidi n jUi/smimi, 
Vol II Sfiunnet if the ll dlnii limenl < J' i/ntldnm, (^ 7 ) “ l*oi llt'ia in 

lltonn’s A/ftsof'iMirid (ndiii/iirn /I, \ol 11 , ISsj nnd still in ]no ju '.s (^^j) 1 , 

stndifs of Josml tiponp in Ahh d I hnyi t Al ad IleiuitimUulit, ISi / ; 
LdliLstidn, IbTS , iMumo tiialhdn and VnUmm^ iST. 

Cumhuore, 

"VVlioii tlui li\in.L 5 nmltfr is iidiiovoil fioin a (Vratost' 
spoiii^c a nctvNoik of cl-istic horny filins, tlic sknk-loii of 
the aiiiiiial, rnuains licliiml. This i.s lln*, .spontre of com 
iiicm*. Ol siu*li vS|ion“:os the solt<*.st, rnie‘'t in (oxt nro, ninl 
most valiusl i.s tlin 'J'lnlo'y or J^uvani sfioni^o, Kit.ymni/nt 
ojlfchiithfi, Lin. 'Hie ollior two vurk-tios arc tlio //fjipo 
a/HUtt/iit vqmwt^ (). Sthinn.lf, and tlio Ziniorpa ^jionj^f, 
kttKptiiif/i(t :tuioir(t, O.S , ’vvlncJi is not so soft as tlin others 
[■listnbu- (soo p. ahoviO. All tlirci* sjusmcs aie found at from 2 
lion. to loo fathoms ahin.tc the wholo Mthlitfi-iaiK*au ooast, iuclnd- 
ing its hays, gulfs, uinl islands, exft'pt tlio western half of 
its iiortlicrn shores as far ns Venice, and the llalearh* l.des, 
(Vrsiea, Sanliiua, and Sicily. P.ath sponges occur arouinl 
the shores of the liahaiiuis, and less ahuiidaiitly on the north 
coast of (^iha. Thi'y are of seveial kinds, one not dis> 
tingnihlial'le from the fine Tie\ant spoiigi‘ ; others, the 
“yellow” and “hardhead” varieties, reseinlile the Zimocca 
sjioiigo ; and of liorse sponges tluae ajipear to he several 
varieties, siu'h as tlio “himh’.s-wool ” and the “xelvet” 
sponge {/It/qKhyiouf/lit f/o,x.sy/po/(/ and //. vuuf/idn/onnni). 
Tlie line liulh sjumgcy occurs on the shores of AiLsuaha 
(Torres Straits, the west coast, and l*oit Phillip on the 
soutli coast). A s[K>nge eminently adaptul for bathing 
purp<iM*s {(\ihr modi rma liviuijuioaum^ (^itr. ; JCtiajmtii/nt 
viatfinvstt.^ Ijfd ), hut not yet lirought into the market, 
occui’rt about the South (’arolme Islands, where it ns actu- 
ally in ii.se, and at l\)rt Phillip in Australia, The tine 
hath sponge occurs in the Noilh Patilic, South Atlantic, 
and iiidiaii Ocean.s, .so tliat it.s distribution i.s w'oild-wide. 
'uliiug. The methods employed to get sponges from the hotlom 
of the sea, x^hele they glow attaclicd to rc»ek.s stone.s, and 
otlicr objects, depend on the depths from whicli llu'y are. 
to be Id-ought. In I’onijuiMtixely shallow' water they may 
he loosened and luK)ki'd up hy a harpoon ; at greatia* 
depth.s, (low’ll to .‘10 (d* ID fathom.'', ihey are dixed for; and 
at depths of from hO to lOD latlmiiis tJiey are dredged 
with a net. Tlio method of harjiooning xvas the earlie.'^t 
practised, end is still carried (m in jirohahly it.s mo.st 
pnmitixe form hy the J)almatian fishermen. Small boats 
are used, ipanned hy a single liarpooner w’ith a hoy^ to 
steer; xvlien, how ex or, tlie expedition is to exhmd over 
niglit the crow is doubled. The harpixou is a five-]»ronged 
folk with a Imig wooden liandle, and if tliis is not long 
enough another Jiurjioon is lashed on t(> it. Tlie Greek 
fishers use a large boat furnished witli txvo or three smaller 
ones, from xxhu-h the actual harpooning is carried on ; the 
creW' numbers sexeii or eight. One of the chief ditticulties 
is to see the bottom di.stinctly tbndigh a troubled surface. 
The Dalmatian fishers tlirow’ a smooth stone di[>ped in oil 


a yard or so in front of the boat ; the stone scatters drojis 
of oil as it flies and so makes a smooth track for tlio “ look- 
out.” The Greeks use a zinc-plate cylinder about li feet 
long and 1 foot wide, closed at the lowaT end by a pfateof 
glass, whicli is immersed below' the surface of the sea ; on 
looking through this the bottom may be clearly seen even 
in .30 fathoms. This plan Is also adopted in the Pahama.s, 
xvliere harpooning carried on after tlie Greek system gives 
employ iiiciit to oviu* hOOO nnui and b(»y'.s. 

The prinnUv(‘ method of diving with no other apparatus 
than a i-'kib of stone to serve a.'^ a sinker and a cord to 
communicate with the surface is still imxctised in the 
Mediterranean. The dixer carries a net round his neck 
to hold tlie sponges. On reaidiing the bottom lie liaslily 
sn-dtehes ii}> whatever sponge he sees. Aftei staying down 
as long os he is ai)]e- -an interval which varuN Irom two 
to at tlie nio.^t thice minutes— he tugs violently at the 
cord and is rapidly drawn up. On entering the boat from 
dejifhs of 2d fathoms he (jiiickly recovers tioiii the etlects 
of Ills jihinge after a fexv poxverfiil respirations; but after 
working at depths of .30 to •]() I'athoiiis or more he reaches 
the surlace in a .swooning state. At the beginning of tlio 
soa.s(»ii blood usually flows from the mouth and nose after a 
descent ; this is u^ganhd as a symptom of good condition ; 
should it be wanting the diver will scarcely venture a second 
j)lunge for the rest of the season. 1’ho W'ork is severe, and 
fre<iuently the diver returns eiiijity- handed to tlie boat. 
Diving is n.sually carried on in the summer moiitlis; in 
xviiitei it IS too cold, at all evoiit.s without a divingdress. 

Tlie ordinary diver’s dress with ]uimi»ing apjiaialus is 
largely used by thi‘ Greeks. The diving is carried on 
fiom a slop manned by eight, or nine men, including one, 
or rarely^ two, divtu-.s. At a depth of from 10 to 1.'') fathoms 
the diV(*r can remain under for an hour, at greater depths 
u]> to 20 fathoms only a fiwv minutes ; the c(>n.se([iiences of 
a longer stay are ]>alsy of the lower extremities, stricture, 
and otlier comjilaints. J )r edging is chii'lly earned on along 
tlie w(*st coast of Asia Minor, princi]>ally in winter after 
the autumn storms have torn uj) tin*, seaweeds covering 
the bottom. The. mouth of the dr(‘dge is 0 yards w'lde 
and 1 yaid high; the net i.s made of camel-h.iir cords of 
the thickne.ss <>t a finger, w'ith me.shes 4 inch(*s sijuare. It 
is drawn along tlie bottom by a tow-line attached to the 
bowsjuit of a sailing ve.*;.s(‘l or hauled in from the shore.. 

rrompted by a sugge.stiou made by Oscar iSchimdt, that Culti 
sponges might be artificially jirojiagatcd from cuttings, Don 
the Italian Goveniment sujiplied funds for (‘Xjiciiments to 
determine the feasibility of cultivating sjionges as an in 
(lii.stiial pursuit. A station was c-stablislicd on tlic island 
of Lc.siiia, off the Dalmatian coast, and exjiciiiuents were 
earned on tlu'ie for six yt^ars (l.st)7-72) under the siijier- 
iiiteiuleiice of Von Ihiccich. The results were on the W'hohi 
suec.essful, but all expeelations of creating a new source 
of income f(»r tbe sjionge-fishcrs of Dalmatia were dideated 
by th(‘. hostility of the fi.shers Ihern.^elves. 

The details of the method of .sjionge-fanniiig as jiraclised 
by V(Ui IJiiccich are bii(‘tlY as follows. The selected speci- 
men.s, vvliich should be obtained in as uninjured a state as 
po.ssiblc, are placed on a hoard in<»islciu‘d w'ith sea w’atcr 
and cut with a knife nr fine saw into pieces aluxiit 1 inch 
s(|uar(*, care being taken to jireserve the onbu* skin as in- 
tact as jio.ssible. Mdie nj)cration is best jierformed in winter, 
a.s ex]»o.Miro to tlie air is then far Ie.s,s fatal than in siimmor. 

The sjioiige cuttirig.s are then trepanned and skewered on 
bamboo lods ; tin* rods, each bearing three cuttings, are 
secured in an iipi ight position between twoparaih‘1 boards, 
which are then sunk to the bottom of the sea and w'eighted 
with stones. Tu choosing a spot for the sjiongedann tlio 
mouth.s of rivers and j)roximity to submarine springs must 
bo avoided ; mud in this case, as in that of reef-building 
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joraLs, is fatal. A favourable situation is a slieltored bay 
Kith a rocky bottom overgrown with green seaweed ami 
?reslienod by gentle waves and currents. So favoured, 
the cuttings grow to a sponge two or three times their 
original size in one year, and at the end of five to seven 
years are largo enough for the market. Similar experi- 
ments with similar results have more recently been carried 
on in Florida. Tlie chief drawl)a(*k to successful s]»onge- 
farming would ap}>ear to bi‘. the Jong interval which the 
cultivator lias to w^ait for Ids first crop, 
lira- After llio s[)onge has been taken from the sea, it is cx 
posed to the air till signs of dec()m[)osition set in, and 
then without delay cither beaten wit.li a thick stick or 
tro(ld(in by tlie feet in a stream of flowing water till the 
skin and other soft tissues are completely removed. If 
tins process is post])oned for only a few hours after tin* 
sponge lias been exposed a whole day to the air it is almost 
iinjiossible to completely jiurify it. After cleaning it is 
lunig up in the air to dry, and then 'with otheTs finally 
])i*cssed into bales. If not eompletoly dried before pack- 
ing the sponges ‘‘heat,” orange yellow spots a])pearing on 
the parts attacked. The only remedy for tliis is to unpack 


the bale and remove the atfeeted sponges. The orange- 
coloured s]»ots produced by this “pest,’’ or ‘‘cholera” as 
the Levant fishermen term it, iiuifNt not bo confounded 
with the brownish red colour which nuiiiy s]>onges natu- 
rally possess, es]»ecjally mwr tlicir base. The s]»ongcs on 
reaching the 'wliolcsale Imuses an* cut to a symmetrical 
shape and furtlicr cUaned. Tlic light colmirld sponges 
often seen in chemists’ shops hiiw been bleached by 
chemical means which imiiair tlicn dmahilily. S[M)nge.s 
are sold by weight ; sand is used as an ‘‘ ailulo ration.” 

It is difiicult to obtain recent statistics as to tlie evtent 
of tbe S])onge trade j tlie following table gives a suinniary 
of tbe s)>onges sold in Tiiestt*, the gieat Fiiro]»ean si>oiige 
market, in tlie year 1871 : — 
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Sl'ONtSOR. The presence of some suitable sponsor 
or sponsors to give tins answers rccpiire.d and undertake 
th(* vows involved would s(‘em to be almost ess(‘ntial to the 
right administration of the sacrament of baptism, in tbe 
ease of infants at least. In this asjicet, however, as in 
many others, the early history of the. development ot the rite, 
of baptism ri'iiiains o]».s(*uro. 'Plio Gree.k word for tbe 
jierson undertaking this function is dea^ioyoq, to which the 
Latin mnerptor is eipiivali'iit. The -w'ord “ sponsor ” in this 
eccl(‘siastica-l sen s(* occurs for tins first time, but incidentally 
only, and as if it were already long familiar, in Tertiillian’s 
treatise Dr Hajitlsmo (c. 18), nlierc, arguing tliat in ecirtain 
circumstances ba[)tism may convenii'iitly be ])oslponed, 
espi‘cially in the case of little children, lie asks, “ For 
why is it necessary tliat tlie sponsors likewise should be 
thrust into danger, who both th(*m.sclve.s by reason of 
mortality may fail to fulfil tlieir promises, and may also 
b(*. disap[)ointed by tin* development of an evil disposition 
[in those for whom they liecome sponsors]?” TJiere is 
nothing to make it unlikely that tin*, s] ton so rs here alluded 
to limy have been in many eases the actual parents, and 
even in the ntli century it was not felt to bo inap]uopria1e 
tliat they should be so ; Augustine, iiuhs'd, in fine passage 
a]>p(*iirs to s[K*ak ol it as a matter of course tliat parents 
should bruig tlieir chihlreii and answer for them “tanqiiam 
lidejussores ” . . . ad Ilonif., 08). Tlie compara- 

tively eaily appearance, however, of such names as 
pafrrs, rnniinat rrs^ propatrrs^ projiiatrrs, patrivi, matriiuv is 
of itself suflicient evuleucii,not only that tliesjMmsorial rela- 
tionship lia<l come to be regarded as a very clo.se one, but 
also that it was not usually assumed by the natural parent.s. 
Tlow very close it was lield to l>c is shown by the Justini- 
anian jirohibition of marriage between godjiarents ami 
godchildren. On tlie other hand, tlio anciently allowable 
l>ractice of ])arentH becoming sjioiisors for tlieir own ebihlren 
seems to have lingered until the 9th century, when it was 
at last formally proliibited by tbe council of iMainz (813). 
For a long time there was no fixed rule as to the necessary 
or allowable nuralicr of sponsors, and sometimes tlie number 
actually assumed was large. V>y the council of Trent, 
however, it was decreed that one f>nly, or at most two, 
these not being of the same sex, should be permitted. The 
rubric of the Cfliurch of Ixngland according to which “there 
shall be for every male child to be baiitized two godfathers 
and one godmother, and for every female one godfa.ther | 
ard two godmothers,” is not older than 16G1 ; in the ) 


Catrrhiam the cliild is taught to say that lie u'ci‘iv* d liis 
name from his “godlalhers and godinotliers.” At the 
Ref<*rination the Liitlu'Csin churches retained godfalhei.s and 
godmothers, but the T{i*lonn(*d elnirclies reviTted to vvliat 
they belli ‘ved to be the irioie primitive riili*, that m ordi- 
nary circumstances this function should be nmlci taken liy 
a child’s ]»ropi‘r juirf ut.s. All chin dies it may bo aildcd, of 
eoiirsi*. deiimml ol sponsors that tliey be in full eomiuunion. 
In tlie (’linicli of llome priests, monks, and nuns an* dis- 
qualified fiom being sponsors, (‘it her “because it might 
involve t]n‘ir entanglement in woihlly atlaiis,” dv more 
probably liecause every rclationshqi of fatherhood or 
motherhood is fell to be in tlieii case innp]iro]>riate. 

SI’ONTINT, (lAsrviio Lima J‘Mii’iro (177 LlSol), 
dramatic composer, was born at Majolati (Amauia) in Italy, 
llth November 1771, and ediicattd at the ( NuismvatoMo 
de* Turcliini at Nap]i‘s undi'r Sala, Tritto, and Salieri, 
After producing some siiecessfiil opeiasat lioiin*, Floienco, 
Najiles, and i’aleinio, he s<‘f(h‘d lu I S0.‘l at I'aiis His 
reception in the French capital wa.^ a iiv tiling but llattcr- 
ing. His lir.st comic (»pera, Jnhr^ piovi'd a tailmc, Jiis 
.second, La Pefttc ^fat)ion^ was lii^sod. Ludaiiiited by 
these misfortunes, be ali.indoiied the ligdit ainl somewhat 
friv'olous style ot his earlici woiks, ami m a one- 

act ojiera produced in H^OJ, achiev(‘d a real siicccs.s. 
Spontini henci'forlh aimed at a very liigli nh al, and during 
the remainder of his life, strove so earnestly to readi it 
that he frcvpieiitJy remodelled his passages five or siv times 
before permitting tlieni to be jualoimed in pubhe and 
wearied his singers by intrfKlueing new improvcnn'iit^ at. 
every rehearsal. His iir^t masterjnMe was J.a 
completed in ISOo, but k(‘|)t fioin tlie stage tlirongli tlie 
opposition of a jealous clique until loth I)e<'i‘n!l»er 1807, 
when it was ])rodueed at the Ac-cdiunn*, and at once took 
rank with the flmstwoiks of itwl.i Tin <ompo.scr’s 
second opera, Jurdniatid Cnrh , wa*' leceived witli c(jnal 
cMithusiasm in I80!f ; Imt his tliiid, O/pmpia^ wa.s mucJi 
loss wannly wt Icoined in Js|<). 

Sjiontiui had been appointed in 1810 diieclor of tht 
Italian opera ; but his quarrelsome and grasping dispoM 
tion led to his snunnary disiiii‘'sal in 1812, and, 1 hough 
reinstated in 1814, lie voluiitaiily re^igned his post soon 
afterwards. He was in fact very ill tittcil to a<t as 
director; yet on 28th May 1820, live months after the 
failure of Olyinjaa^ lie settled iii TVilin by invitation of 
Frederick William 111 , commissioned to superintend all 
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nrnsio performed at the Prussian court and compose two 
new grand operas, or three smaller ones, every three years. 
liUt ho began by at once embroiling liimself with the in- 
tendant, Count Bruhl. Spontini’s life at Berlin may be 
best described as a ceaseless struggle for precedence, under 
circumstances which rendered its attainment impossible in 
the sense in wdiich he desired it. Yet he did good work, 
and di<l it well. Die Vestaliriy Ferdinmnd Cortez^ and 
Oh^mp^i —the last two entirely remodelled — were produced 
with great success in 1821. A new opera, I^oumiahal, 
founded on !Moore\s Lalla Rookh, was performed in 1822, 
anrl another, entitled Alcidor^ in 1825; and in 182G 
Hpontini began the composition of Afjnesvon llohomtavfen, 
a work planned on a grander scale than any of his fonner 
elForts. The first act was performed in 1827, and the 
v*om])li!te work in three acts graced the marriage of Prince 
\Villiain in 1829. Thougli tlio Gorman critics abused it 
bitterly, Affnca voji llohemfaiifm is undoubtedly Spontinfs 
greatest work. In breadth of conce[)tioti and grandeur of 
style it exceeds both Die Vealtihn an<l Ferdinand 
and its details are worked out with untiring conscientious- 
ness ; yet Spontini was utterly dissatisiied with it, and at 
once set to work upon an entire re-vision, which on its re])re- 
sentation i?i 1837 was in inan^' parts scarcely recognizable 
by those who had iieartl the opera in its original form. 

This was liis last gimt work. JJe sc-veral times began 
to rewrite his early opera, Mdton^ and conte-niplated the 
troatmeJit of many new subjects, such as Sapjdto^ La 
Cofr/r d'AJid/e, and other classical myths, but with no 
definite result. He had never been i^opular in Berlin; 
and li(3 has been a^'ciisod (»f endeavouring to prevent the 
[)ei formaiice of Oitevnn, Die HxL^eit des 

CtHiiaehn^ Robert the Devif, and otlier works of 

genius, through sheer envy of the laurels w'on by their 
composers. Hut the critics and reviewers of the period 
were so closely U‘ague<l together against liini that it is 
ililliciilt to know what to lu'lieve-. After the death of 
Frederick Wdhain 111. in 1810, Sptuitini’s conduct became 
so violent ami imperious that in 1<S|2 Fred<*rick William 
lY. disiniss(‘d him, with ]>ovver to retain liis titles and 
live wherever he [dcase»l in tlie enjoyment of his full 
sdary. Ho elected to si‘ttle once more in Parks, aft(*r a 
short visit to Italy; but beyond conducting occasional ]»cr' 
fornianccs of some of his own works Jn^ made but few 
attemi>ts to keep his name before the jmblic. In 1817 he 
revisited Heilm and was invited oy the king to conduct 
some performances during the winter. In 1818 lie became 
deaf. In 18.o0 he retired to Iiis liirtliplaco, Majolati, and 
(lied tlnue on 1 1th January 1851, be(iueathing all hn pos- 
ses.sed to (,he ])Oor of Ids native town. 

Sl’(.)()NIUrdj The bird now so called was formerly 
known in ICngland as the Sliovelard or Shovelar, while that 
whit'll ustal tt> bear tlie name of S[)Oonbill, often amplifit'd 
into Spoon-billed Duck, is the Siiovkleu (see vol. xxi. 
{). 812) of modern days -the cxehangc of names having 
been effected, as already stated {foe, rit,) about 200 years 
ago, when the subject of the present notice the Platafea 
leif •tn'otlla of Liiimeus as well as of recent writers — was 
doubtless far biitter known than now, since it evhhmtly 
w'as, from aiicic.nt documents, the constant concomitant 
of Herons, ai'id wdth them the law attemi)ted to protect 
it.^ Mr Harting {^itofopfaf, 1886, j>p. 81 el m/.) has cited 
a case trom the “Year-Book” of 14 Hen. VI 11. (1523), 

* Ni)lhin«; slnnvs lu'tU*r the lutility of tho oM statutes for the 
protec'lioii of binls than the fact that m 1.581 the taking of tho eggs 
of IltiroiiK, Si)ooiil)ills (Sljovelars), Cranes, Bitterns, and Bustards was 
visitotl by a heavy jK'iialty, while there was none for destroying the 
parent birds in the breeding- season. All of the spccie.s just named, 
exoi*})t the Heron, liaw piussed away, wlnle tlicn* is strong reason to 
think that some at least might have survived had the principle of the 
Levitical law (Dent. xxii. (j) been followed. 
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wherein the then bishop of London (Cuthbert Tunstall) 
maintained an action of trespass against the tenant of 
a close at Fulham for taking Herons and “Shovelars” 
that made their nests on tlic trees therein gi'owing, and 
lias also jirinted {Zoologist, 1877, pp, 425 et seq.) an old 
document showing that “ Shovclars ” bred in certain woods 
in west Sussex in 1570. Nearly one hundred years later 
(cirea 1662) Sir Thomas Browne, in his Account of Rirds 
found in Norfolk {Ww'ks, ed. Wilkin, iv. pp. 315, 316), 
stated of the ^^Platea or Shmudard^* that it formerly 
“built in the Herncrie at Claxtoii and Reedham, now 
at Trimh^y in Suffolk.” This last is the latest known 
proof of the breeding of the species in England ; but more 
recent evidence to tliat effect may be hoped for from other 
sources. That the Spoonbill was in the fullcist sense of 
the w^ord a “native” of England is thus incontestably 
show'll ; but for many years past it has only been a 
more or less regular visitant, though not seldom in con- 
siderabhi numbers, which w'ould doubtless, if allowed, once 
more make their home there; but its conspicuous aj»pear- 
ance renders it an easy mark for the greedy gunner and 
the contemptible collector. What may have been tlie 
case formerly is not know'ii, except that, according to 
Jkdon, it nesttid in his time (1555) in the borders of 
Britaniiyand Poitou; but as regards north-western Euroj>e 
it seems of late years to have bred only in Holland, and 
there it has been deprived by drainage of its favourite 
resorts, one after the other, so tliat it must shortly become 
merely a stranger, exccj^t in Spain or the basin of tlio 
Danube and otluT parts of simtli-eastern ]^uro})(\ 

1'hc Spoonbill ranges over the greater part of imdillc and soiithei n 
Asia,- ami breeds abundanlly in India, as ^Yell as on some of tlie 
Islands 111 the Red Sea, and seems to bo jesident tbrougliout 
Noilliein Afiira. In Simlliern Afii(*a its place is taken by an 
allied species w I 111 led legs, P, c? isfuta or feniiiro^triHf wbieli also 
goes to Alad.igascar. Aiistialia has tNM) otbei species, J\ rfffia or 
inrlanoidtynchtts, -with black bill and leet, and P.fnvtpn^ in wliicli 
tho.so paits are >«*llo>v The veiy ]>eautdul and nliolly dillerent 
r. apfja Ks the Roseate Spoonbill of Aineiica, and is the only om? 
foiiml oil that continent, the tionieal or jiL\ta-tiopic*al jiaits of 
which it lu habits. Tho rich pink, ilee])cning in .some ]»aits into 
eiinisoii, of neaily all its jduinago, togetluM* with the y«>Ilo\\isli 
greun of its bare Ijead and its bjke-colouietl legs, i-iitlicieiitly marks 
this bird; but all the other species arLMilmost wholly clotlicd in 
pure white, though the Knglish has, when ailiilt, a fine bull pectoral 
band, uiid the spoon-shaped expanse of its bill is yellow, eonlra.st- 
Jiig with the black of the l oinpiessed and basal portion. Its legs 
I aie also black. In the bleeding season, ii jieiidcnt tuft ofw'hite 
pinnies further ornaments the he.id of both sexe.s, but is longest iii 
the male. The young of the year have the juiiuary quills daik- 
colouied 

The Spoonbills form a natural group, Ffu(aleida\ allied, 
as before stated (Ijus, vol. xii. p. 606), to the Ilndid.r, 
and somewhat more distantly to the Storks (see Stopk), 

all belonging to the Fefanjomorplut of Prof. ITuxley. 
They breed in societies, not only of their own kind, but 
in company wdth Herons, either on trees or in reed-beds, 
making large nests in which are commonly laid four eggs, 
— white, speckled, streaked, or blotclicd, Imt never very 
closely, with light red. Such breeding-station.s have been 
several times described, and among the more recent 
accounts of one of them are tho.se of Messrs Sclater and 
W. A. Forbes {Ibis, 1877, p. 412), and Mr Seebohm 
{Zoologist, 1880, p. 457), while a view of another has 
been atleniptcd by Schlegel ( Vog, Nederland, taf. xvii.). 
The latest S 3 'stematic revision of the group is by Dr 
Reicheiiowr {Jow'u. fur Omithologie, 1877, i>p. 156-159), 
but his view's have not been wholly accepted in tho 
present article. (a, N.) 

^ Oruitliobigists have been in <ioubt as to tlio recognition of two 
species from Japan described by IVuiimmck and Schlegel under tbo 
iiame.s of P. major and P, minor. Lately it has been suggested that 
tho former is only tho young of P. leucorodia, and tho latter tho young 
of the Australian re(fia. 



S P o- 

SPORADES, the islands “scattered” (os the name, 
from trrrtlpeiv, “ to sow,” imports) about the Greek Archi- 
pelago, are distinguished on the one hand from the Cyclades, 
which are groujHsd around Delos, and on the other from 
the islands attached, as it were, to the mainland of Euroj)e 
and Asia. The distinction is not in either case a very 
definite one, and hence both ancient and modern writers 
differ as to the list of the Sporades. Details of classifi- 
cation are given by Bnrsian (Griec/ienla7ul, ii. 31 tS sq.). 
The Doric Sporades — Melus (Melos), ^ Pholegandrus, 
Sicinus, Thera, Anaphe, Astypalaea, and Cos —were by 
some considered a southern cluster of the Cyclades. Tn 
modern times the name Si)orade3 is more especially 
applied to two groups — the Northern Sporades, which lie 
north-cast of Negropont (Euboea), along with which they 
constitute a nojnarchy of the kingdom of Greece ; and the 
Southern Sporades, lying off the south-west of Asia JVfinor, 
and included in the Turkish vilayet of the “Islands of 
the White Sea.” The Northern, which have altogether 
an area of 180 square miles and a population of 13,394 
(1879), comprise Skiatho, Kliiliodromi or Ikos, Skopelo, 
Pelagonisi, Giura, Pi])ari, and Skiro (Sc^yros), with their 
adjacencies. The Southern are as follows : — Icaria, 
Patmos, Leros, Calymno, Astyi>ahea (Stam])alia), Cos 
(Stanko), Nisyros, Tilos or Episcojd, Sime, Khalki, 
liHoDKS, (yRKTE, and a multitinle of lesser isles. 

SPOUTS, The I5ook of, or more properly the Dkclar\- 
TioN OF SroRTs, was issued by James I. in 1017 on the 
rG^cominendation of Thoitias Morton, l)isho[» of Chester, 
for use in Lancashire, where the king on his return from 
Scotland found a conflict on the subje.ct of Sunday amuse- 
ments between Ihc Puritans and the gentry, many of wlimti 
Were Homan (.^at holies. Permission was given for dancing, 
archery, leaping, vaulting, and other harmless recreations, 
and of “ having of ^lay games, Whitsun ales, and morris 
dances, and tlie setting up of May-]»oles and other sports 
therewith used, so as the sa-mo may bo liad in due and con- 
venient time Avitliout iiiipcdiiiKuit or neglect of divine 
service, and that women shall have h*ave to carry rushes 
to eliurcli for the decorating of it,” On the other hand, 
“bear and Imll baiting, interludes, and (at all times in 
the meano sort of people l)y law j>roliil)ited) bowling” 
'were not to be periiiitt(‘d on Sunday (Wilkins, tWe/Z/n, 
iv. 483). In 1618 James traiiMiiitte<l (»rders to tin* clergy 
of the whole of England to read tlui declaration from the 
piil|»it ; l)iit so strong W'as tlie opposition that he pruGhoitly 
withdrew his command (Wilson, in Keiuiet, ii. 709; Fuller, 
Churck Jllttlorf/, v. 452). Tn 1633 C3iailcs T. not only 
directed the republication of his father’s <leclaration (Rush- 
worth, li. 193) hut insisted iijkhi the reading of it t)y the 
clergy. Many of the clergy were ]>uuislu‘d for refusing to 
obey tlie injumdiou. With the fall of Laud all attempt to 
enforce it necessarily came to an end. 

SPOTSWOOD, or SroTis\vo<)i), John (156.5-1639), 
archbishop f>f St Andrews, was the son of John Spots w'ood, 
minister of Calder and “ supcrintemleiit ” of Lothian, and 
w'as born in 1 565. He was educated at Glasgow, ami suc- 
ceeded his father in the i)arish of Galder when but eighteen 
years of age. Tii 1601 he attended Ludowick, duke of 
Lennox, as his cha])lain, in an embassy to the court of 
France, and returned in the duke’s retinue throiigli Eng- 
land. In 160.3 lie was nominated by the king to the see 
of Glasgow, but his consecration (in London) did not take 
place until October 16 10. In 161.5 he was translated as 
successor of Gladstanes to St AndniW's, an<l thus became 
jiriinate and metropolitan of Scotland. Tn this capacity he 
presided in .several assemblies of the Church of Scotland. 


^ The names of those SporaJos wliicli are treated under separate 
huadiugs are printed m small capitals. 
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At that of Perth, in 1618, over which ho presided, ho 
used his influence to obtain a reluctant assent to the Five 
Articles. ITe continued in high esteem with James VI. 
and Charles I., who was enuvned by him in 1633 at 
Holyrood. In 1635 Sjiotswood was advanced to the chan- 
cellorship, but the increasing strength of the Covenanters 
compelled his resignation in 1638. He wm deposed and 
excommunicated by the Glasgow assembly in that year ; 
charges afiecting his moral character were brought against 
him, but no attempt was made to .substantiate these. Tic 
died in London on 26th December 1630 and was buried 
in Westminster Abbey. 

In IG‘20 ho published llcfiitatw Lihvlh tic nrqunine EccUmti 
Scoiicaim — an answer to a tract of Calderwood, who r<*pho»l in thi! 
ViruUnm subjoined to liis Aliare Damaact’nim, The only other 
writing of Spotswood piibli.shed (luring his lifetime was the sermon 
he preached at the IVrth as.seTnbly. His most ('onsuleiablcMvoilc 
appeared posthumously — The Ilistonj of th< Chuich and State if 
Srotlavdf mtinmng the year of our Lord J(Ki and continued io the 
end of Die rciqn of James VI, of ever blessed memonf^ London, 105.0, 
fol. It displ/iys considerable rescarcli and ssigaeily, ainl even when 
dealing W’lth contemporary events gives a la\oiiiablc inipiession, 
upon the whole, of the author’s candour and truth. An apjtemhx 
was afterwanls added by Thoina.s Middleton. 

Spotswood left two sons, -Sir John Spotswoodt^ of Dairsie m 
Fife, where the .irclibishoj) er(‘ct(*d a church and bridge, which .ne 
still extant, and Sir Robert, a lawyer of gieat learning, wh(» l»'caine 
president of the Court of Session, and w'as executed in 1(1 Id lor 
taking part in the expedition of Moiitiosc. 

srOTTLSAVOODE, William (182.5-1883), inatlic- 
inatician and idiysicist, was born in London, 1 Itli Janiiuiy 
1825. His father, Andrew Spottiswoode, who wtis do- 
scemhul from an ancient Scottish family, represented 
CVdcliester in parliament for some years, and in 1831 
became junior ]»artnerin tlui firm of I'.yro ik Sindtiswoodo, 
jiriiilers. William was educated at T.alehani, ICton, Harrow', 
and Ralliol (^ollegi‘, OxRud. His bent for science showed 
its(‘lf while he was still a schoolboy, nnd ind(‘ed his re- 
moval from Eton to Harrow' is said to have beini occasioned 
by an ai'cidental explosion whicdi o(’ciirred wliilst li(‘ Avas 
]K‘rforming an experiiiunit for his own amusement. At 
Harrow he o]>iained in 1812 a Jaou .sdiolarsliip, and at, 
Oxford in 1845 a first class hi iiiathematii.s, in 1816 the 
junior and in 1817 the .siMiior university malluinatical 
scholarsliip. Tn 1816 Spot tisw'oodo left Oxloid to take 
his father’s ]>laco in tlie business, in winch he was engaged 
until his death, fii 1847 he issued five pamplibds entitiul 
JIrfifalloUf's Ana! t/fn'iv. This w’a.s his first jiubiical am of 
original mathematical work ; and from tins time scarcely 
a }ear passed in ^^hicll he did not give to the w«)ild lui tlier 
matheniatieai researclics. in 185t> Spottisw'oode travelled 
in eastern Russia, and in i860 m (.Voatia and Hungary; 
of the former expedition lie has left an interesting lecord 
entitled A Tuvmitfisse tluurney throtn/h E<tsteni Russiti in 
the AiDumn of ISfitt (London, 1857). In 1870 lie was 
elected ]>resident of tli(3 London MatliLnuitical Society 
Tn 1871 ho lu‘gan to turn his attention to exjKTimcnt.il 
p]iysi(‘S, his earlier researches beaiing upon tin* polaii/.ition 
of light and his later work upon tin* clictiical di.-.i liarge 
in rarefied gases. Ho wrote a ])opulai tii'atisc iijioii the 
former subj(‘ot for the “Nature” scrits ( 1 '-^7 I ). In 1 878 
Im W'as elected president of the Rritisli Assot inrioii, and in 
the same year jiresident of tJie Ro\al Socii'ty, ol winch lie 
Iiad bo(‘U a fellow simr 185;}. IlV died of lever on 27t]v 
June 188.3, and Avas lunicd m W« stmin.ster Abbej 

As a in.itln*iri:itici;nj In* orrnpifil lji:iis<lf with many bnimlM? 
of his favoiJiilc scu*iu c, rinm «*s|miuJlv with liighfi algi ]>m in- 
(Imlitig the thcoiA' ol (Ifteiliiiii.'ilits, with tlie gciiciMl (*f 

symbols, uml w’llli tin* iipplie.ition ol sis to geoluMiv mitl 

inechmiics. The following lniel ievn*w ot his msithematn .il woik 
IS cpioted fnnn the olutii.ny iiotne winch .'ipjM-uroil in tiie hocttd- 
ingsof the Uoyal Society (so], xxwiii. p 31^.— “The int^Mcsting 
seiies of cornniiiriicntioiis on tlie <‘ont.'nt of eur\es am! snil.nes 
whidi are oontained in the /Viz/owpAwn/ Transactions ot isii^ nnd 
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siil)Sf*qur*nt year'^ wnuld alorio ari’ouTit for tliohi^li rank InMihtaincd 
a«» a iiiatluMiiatK i.m. . . . Tin* y wlmdi he luul olitainud omt 

tin* Kiatheinritii .il svnihols was m> couijdrte that Iw in\t*i shiank 
Irein tlic use of expiessions, liowrver coinplicatf»i--n.iy» the more 
rompli' tliej' wt-ic the rnou* ]ie seemotl to level in lliem pio- 
videtl tliev <lid not siij ai(<tjiist tlie ruling spint of all his uotk, — 
SMUTiieliN. 'I’o a TMiiid inilun‘d with tin* love of matln'inatieal 
sviuijiel I V the stud\ of det» i iiiiiiaiits had n.iturallv « \ ei y uttirndion. 
In l.sol Ml SiHttii-^vvoodc laihlislnd in the loiriiof a pain]ihlel an 
ie<oinit ol Sdine elemental V tlieoieins Oil tin* siili)eet. This IniMlio 
falh n «)ut « 1 ]tnnl, permissiou was riou^^ht by the edilor ol duUr 
h) jtpiodiiee it in the paije.s of that jouJiiaJ. Mr Spot ‘rovoodi* 
•, 0 . oil'd tlie lefjue.sl and undeitook to re \ iso his W’oik. 'I’he mi 1>- 
jei t Jind, howjvei, heoii so evtoiisively d<‘velf){M'<l in tin* intemii 
that il proveil neeessaiy not ineiely to levise i1 Iml eiitiiely to le- 
wiite tin* woik, whnJi hecaiiie, a memoir of 11(5 Jiages 'J’o tins, 
the lii.st eh inentary treatise on determinants, mueli of the rapid 
dcvelo]nnenl ol the Hiihjei t is duo. Tin* elleci of the sfinly on 
.Ml Spotliswaiode’s own methods was most ])ioiioimeed ; theie is 
Hiareel) a ])a^^nj of his malhematieal w'ritin^'s that does not biisth* 
with di teiininants.” The Royal Soin'ty’s nf Sutnftfn 

Ptfftr}"* (\ols. i - Mil.) show’s a list of 40 papeis hy Sjiottiswoode, to 
wlin'h must he adtled about fid more, the title's of which havi* not 
yet been ]»rint(*«l in that eatalo^jne. Tliest* weie pnhlished piinei- 
pally in the l'hdtisoi>h n nl 'J'nt n'nh'ftoti'tj J^ror* n/un/s of ihf lioyal 

QicDleifif Jont nuJ of Moffn nntfo,\^ Prom tfitnfs of the Lonilon 
Mothemoto at Sortefi/, and and one or two in the i*om)ttes 

y.Vyn///.*f of tlie I'ai is vVeadeinv. Anotln*!* list of his jnijicrs, ariant'etl 
iieeoidinf^ to thesevei.il joinnals in whi«h tin v oiit,onal]y app<*ared, 
witli slioit nolts upon tin le*is familMi memoiis, is ^iveii lu Soliue^ 
\ol. will p filif). 

SIMIAIN. See Sriiifriiv, p. GS2, infra. 

SPliA'r, ;i iiiiiiiiie h.sli (Chf/Huf .<(/iraffus)^ named “garvie’^ 
in Sent land, nne of the sniallc'st sjKries of tlu3 genn.s 
Clfifira nr Jierrings, rarely exceeds 5 inelies in length, and 
oeeiirs ill largo shoals on the Atlantic coasts of Kurop<‘. 
It is found !i1m) in the. soul horn lieniis|)lierc, on tlie coasts 
of Tasmania and New Zealand, where, however, it seems 1o 
he less ahiinibuit, since its ])rcsencc at the antijiodcs lias 
been dlscoM*ri‘d only recently, atid it do(‘s not sia'in to be 
the obj<‘ct of a regular fishi'iy. Spiats arc very often con 
fniinded with jouiig herrings, winch tiny much resembh*, 
but can always be. ili.stinguisbed by the following characters: 
thi'y do not ]iossi*.s.s any teeth on tlie jialate (co/z/cc), like 
herrings ; their gill covers aie sim^oth, without the radiat 
iiig stria* w hicli arc found iu the shad and tin* pilidianl ; tlie 
anal tin eonsi.sts ot Irom seventeen to twenty rays* and the. 
Literal line oi forty-sevni or forty eight scales. The ven- 
tral tins arc even w'itli the origin of the dorsal tin ; and tlie 
Sjiine consi ds ot from forty-seven to foity-nine veilehiie. 
The sprat is one of the more Jinportant footl- tislie-s on 
ai'couiil ol llm iniiiiensc nimdiers w liicli arc cauglit wlieii 
the shoals aj»pjoach the coasts. They are soinewliat capii- 
cious, h<»\vi*vir, as regards the jdacc and time of tlieir 
appearanci*, the latter falling cliietly in the first half of 
winter. M'hey are caught with tlio scin or witli tlio bag- 
net in tlie tidi'way. Laige ijuantilies are consnmeil fresh, 
but m.'iny an* ])iclvled or snud-isl, and otluTs jirepared like 
nneliovies. LTeipieritly tlie (’aptiires an* so largo that the 
fish can In* used as manure only. 

SPK KMIllilHd, a small town of Prussia, in tin* jirovinco 
of Brandenimrg, is situated about. 7o miles to the soutli- 
east of Peilin, jwirtly on an island in the river Spree and 
partly tui tlie. west liaiik. It carries on considerable iiianii- 
faetnros of woollen cloth, and has grt'atly advanced in 
imj)orlam*c and pofiulation sime tlie Ix'giiming of the 
null centiiiy. In ISSf) its po[»ulati(m nuiiil»ered 11,011. 
MMie only budding of note, is tlie chateau, hiiilt ly a son of 
Klectoi dohii (leorgi* Jibout the end of the IGth century. 

KXt { I'di, Kuiit (1 700-1 Soo), fh riiian botanist and 
pliysieiaii, wa> l>orn on ihl August 1700 at lloldekow^ in 
Pomerania, llis father, a clergyman, provided him with 
a thorough education of wide scope; ami the boy at an 
early age ilistinguishod himself as a linguist, not only in 
Jjatin and (treek, but also in Arabic. Ifc a]ipeaivd as an 
author at the ago of fourteen, publishing a amall work 


called Anleh\m(j tur Jiotanih ftir Fmuenzimmer in 1 < 80. 
Jn 1781 he cominencod in the university of Halle to study 
theology and medicine, but soon rclimjuishcd the former, 
lie graduated in medicine in 1787. In 1789 he was ap- 
pointed an extraordinary ])rofcssor of medicine in his <dma 
matcr^ and in 1795 was jiromoted to an ordinary profes- 
sorship. He devot(‘d much of Ids time to medical work 
and to investigations into the hisb^ry of medicine; and he 
published several very valuable works in this de]>avtmtint 
of knowledge, and made liimself well known as one of the 
ablest medical iiicu in (icrinauy. He. lield a foremost rank 
in medicine and in botany a.s an original investigator, and 
ill both published W’orks of great value, besides Humor- 
ous aiticles in scientilic journals and in the jiroceedings 
of learned societies. His accompli.^hments as a Jingni.st 
ju'obably, in ]»art at least, determined him iu the ehoh*c of 
the department to wliioh he most fully devoted himself, 
and ill which lie stood fari/e pmurjn^. Among the more 
im]»ortant of his many services to the science of botany 
was the pait ho took in awakening and stimulating inicro- 
s»*{^]»ic investigation into the anatomy of the tissues of tlio 
higher plants, though d(‘fectivo inicroscnjac aj)]diance.s 
lendcred the conclusions arrived at by liimscif um ( liable. 
He also made many improveiiu'nts in the details of both 
tlie Idnmean and the “natuial” systmns of clas-siti cation. 
His life passed (juietly at Halle in tlie pursuit of the 
studies di‘ar to him, and iu the enjoyment of the honours 
b(‘stow(‘d ii]»on him by over s(*vcnty learned societies, and 
also by immarehs. In 1828 the death of a son, professor 
of surgery at Greifswald, was felt by liini veiy severely, 
lie cxp(M'ieii(‘ed seveial a]>oph‘Ctie s(‘izur('s, and died in 
one on loth IMarch 18;b*b 

Suh.ioincd isa list of tlic iijok* ini]»oif,int ef lus woiks:' 

Zitr ftt s! hichfe d. 17''7; (Jolt Fubn lehn\ 17'S8; Apofinfic 

iltppnf Ktfes, 17<'^0; Vi rsaeh etmr jinyfimofi&rht n (fe^ihn'htc dtr 
Ann<'ikvnd<\ 179‘2'00; JltnuihuJi <h r l\ilholo(ii<\ I7lir> ‘.l7 ; In- 
stitntmne'i Mrdicn% ISOO-lfi (in fi vols.), (/(^thtehlt tier Methew, 
coniplctt <l in 1820; ytnfti/utfnfuin Ifolanicarinn .«{/</<’/ 17U8, 
Jltstona rrt ht thitniVf 1S07-H, Anlulttihf znt J\.ninf)u.\<t tier 
(ttWiuhsr^ 1802*4, and nir.iui l.S]7-18; IftSiUtt hte th r liotmuky 1817- 
18; Von th Hi JUttt 'Und tier yatm tier (ft it to h.se, 1S12; F/om 
J/trleiiMSf ISOfi.jfj, ,ind in 1882; *S/;m*/i’9 ttnif rlhfcitrnun nnnus 
ro»fHi(>Vy IMS; XcHe Fttfdrrlctnttj tm (jnirj'H L'liftiof tiet Fjfttnzt'n- 
k utofe, 1820-22. 1!(* (‘ililctl an (‘dition of l.inn.cus’s Ai/slotot vcijelti- 

hthttm in 1821 and ot the Onieta phtnfttmni in |s:jo. 11 is short 
]»:i}K*isare too niiiiioions to be cjimled , a lisl of those, iu hotaiiy, 
tioin 17!»8 onvvaids, will ht* foumi in the Rov.il ►Soent}'3 Caltilotjue 
of Feienfific Fapeis, 

SPJHXGIiOK. See Anthuopk, vol. ii. ]>. 101. 

SPJvlNGPJELH, a city of tin*. United State's, capital of 
Illinois and tlie county si'at of Sangamon count y, l«s;> miles 
south-west of Cliieago and 95 north -ea^t ot St TiOtiLs, 
at the interseetioii of the main lines of the (dih’ago and 
Alton and the AVabash, St Louis, and Paeifle. Pailvvays 
It is situated in 39"" 18' N. Jat. and 89' 33' W. long., on a 
])lateau 4 miles south ot tlie Saiigaiiion riv< r. The State 
ca]iitol (1808-1880) is conslTiieted of Join t marble in the. 
form of a (irt'ck cross, with porticos of granili*; it is 385 
feet long and 290 wiih*, and has a central doim* .surmounted 
by a lantern with a ball on tlie jdniiaele (300 feet). It 
contains a gi'iu'ral libraiy, a law' library, gt'ological and 
agricultural mu.scums, and a memorial hall of the (Tvil 
War, as W(dl as tlio usual Government olllces. Other 
buildings of note are the Pnited Stati's executive mnnsioiv 
(Uistom -hou.se and po.st-otlice (1800-08), and tlie h^uso 
funnel ly occujded by Lincoln. In Oak llidge cemetery, 
adjai'cnt to the city, is the Lincoln monument (1874), 
beneath wliieh that president w'as buried. Tin* nioiininont, 
designed by Larkin 0. Mead, consists of a granite obelisk, 
reaciiing a height of 98k from the centre of a spacioii.s 
basement (119i feet long and 72 J wide), which contains a 
catacomb and a memorial hall, — the latter a museum of 
Lini‘oIniana. A bronze statue of Lincoln and four groups 
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of figures in bronze, symbolizing the army and navy of the 
United States, are arranged round the foot of the obelisk. 
The town lias n jmblic library, two hospitals, two oridian- 
ages, and various other charitable institutions. h2xtensive 
dei)osits of bituminous coal occur in and near Sjiringfield, 
which is the seat of extensive iron-rolling mills, watch 
fai-tories, railway machine shops, ]»lough works, and wool- 
len, ])aper, and Hour mills. Tt is also the headquarters of 
six of tlie princijial live-stock associations of the country. 
The ]iopn]ation was in 18.‘)0, in IHOO, 17, *>01 

in 1870, 19,7-lH coloured) in 1880, and in 1887 it 

'was estimated at 1 ^ 0 , 000 . 

Laid out ill liS22, Spnii^ficljl was sch-rtc/l as State capital in 1H.37, 
ami was made a city m l‘Stn. 

SPlIINdFlEld), a city of the United States, the county 
scat of liainpdeii county, iMassachusetts, on the east bank 
of Connecticut river, op[)osito West S[)riiigfield, with 
wliich it is connected by road and railway bridges. Hy 
rail it is i)8 miles west hy south of IJoston on the route to 
Albany, and it forms a very important railway junction. 
The western part of Springfield is Imilt on low and level 
ground, tlie eastern on tlm ascent from tlio river v.'illoy. 
TJie streets arc wide and widl shaded with elm and maple. 
A United Slates arsenal (fouiKh'd 1777) and anrioiiry 
(1791), eiiqdoying some IdO hands, is the largest in tiio 
republic. The Springfield bri'cch-loadiiig rilleof db calibre 
has been tlie regnlatjon [laltcru in the United States army 
since 1873. A pistol-lacloiy, car-wt>rks, manufactories of 
cotton and silk goods, buttons, needles, cn\eloj)es, ]ia)>cr, 
watches, skates, and brass work may bo mentioned among 
the. industrial establiftlunents. The city hall (1855), a 
Itomanesque building witli an audience-room capable of 
liolding 2700 j>ers()iis ; the city free libiMry (1871), a 
(iotliic building of brick, which contains 5(),000 vadumes 
and a umseiim ; the granite court-house ; the Homan 
C^athoJic cathedral of St Micliael ; (!hiist ('^hurch, K])is 
copal; the (3iurcli of the Unity, a tine CJothic structure 
ill blown stone; the South Congregational church; the 
ottii*e ol the llo.donand Albany Oailroad, a massive granite 
block ; and tin’, high school are among the chief architectural 
features of tin’, city. Uaces are held in Uanqulen Park 
by tlnj river siile. The ]jopulation was 15,199 in 1800, 
2<i,70.3 in 1870, 33,310 in 1880 (775 coloured), ami 
37,577 in 1885. 

S)>iinglicl<l w;is sctllc«l in lOllG by William P^vmlion and cmi- 
gi.iiits tn>iM bo\liiii>, Uio ilolcnniiiation (»f tlic fdundcr buinxlii 
hiiiil till' “low'i” {»> loity Ol at most Jilly lamibos. d'lic mime 
wis at lust Ag.nvam ; but tbo prcsonl drsj;^nat4on was adopb'd in 
IGll in mi'inorv of Spiiiiglii'ld (Essox), Pvmdirnrs losidi'iico in 
Ills native country, KiigLiml, to which be was obliged to ndnin in 
]<).'>«* to i-scape the eleiic.il juiseeution eallod Ibrtb by lus book on 
the, Mento! tons rrirr uf Chnat's lluJnnptiun. 'I"lie town was binned 
liy the Indians in IG/a ; ami in 1787 lli« aiseiial was attacktsi bv' 
Sli.iys’s rolads 'flio o]K'iiiiig of the Boston and Albany Ji-u'lniad 
in LSIJi) was the tieginiiiiig of rajml «levelopmoiit, and llie. town was 
ma«lo a city in ISoJ. Tlie maiiiifactuiv of liieaiiiis eariie(I on lieu* 
during the (bvil War, l.Sdl-Oa, gave the city a great imjmKe. 

SPRlNKIPrEUl ), a city of tlie United States, countv 
seat of (Irecno county, Missouri, occupies a pleasant and 
liealtliy site on the Ozark Hills, 238 miles by rail soutli 
west of St Louis by the St Louis and San Krancisco Hail- 
road, wliiidi here joins with the Kansas (^ity. Fort Scott, and 
Oulf liailroail. S[»ringtield is theidiicf commcrciai centie 
of south-west MiNsouri, one of the great lead and zinc 
mining district.s of the Stato.s. It contains a number of 
factories (cotton, wool, w\aggons, furniture, tobacco, itc.), 
and i.s the seat of a court-house and fif Drury College (1873), 
'which provides scientilic and classical training and lias a 
musical conservatory attaclicd. The ])opulat ion ivas 5555 in 
1870, 052*2 in 1880, and in 1880 'was estimated at 18,000. 

Originally an Indian trading ]>ost ami frontier villngc, Siuiiigficld 
tvas iiicorporatiMl in 1830 and begun to ]>c a pro'^perous place ut tlie 
close of the. Civil War, during wliicb it had several times changed 
hands and been llio scene of lio^tilities. 
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SPUlNCiFIFiLl), a city of the United States, county 
seat of Clarke county, Ohio, lii’s nt fbo connnence of Mad 
river and Lagonda (hvek (sub-f rduitarics of the Ohio 
through the Miami), 81 miks north-ca^t of Cincinnati. 
Tt has a large trade in the agiicultuial pioduce of the fertile 
and poimlons di, strict in winch if is jdcasantly situated, 
and is the seat of a very huge m.nuikictoiy of agricultural 
machinci^, which liinis out 75,000 nain rs and mowers 
per annum, besides grain-diills, .steam cngiuo.s, cidei mills, 
and a great variety ol articles. In J870 the jKqmlafioii of 
the city was 12,052, in 1880 20,730 (towu.*.]ui>, 21,155), 
and 33,481 in 188(). Among the. juibln* m.stitiitions are 
Wittenberg CAdlego (Lutheran), lounded in 1815, ami a 
small public library. 

SPUiNCiS. Sec (Jeouhjv, vol \ pp. 223, 209 .9/7., 
and Mineral Waters. 

I SJ*KITCE. See Fir, vol. ix. ]». 222. 
i SPUHZIIEIM, Kasvvu, ]dirennloglst, was born at 
Longwich near Treves on 31.st Decimber 1770), ami died 
at P>o.ston, United Stales, on lOth isiovember 1832. See 

rURENOIAMiY. 

SQUAKLNTI(or Quadratuio ) OF THE rilUM.K is 
the problem of finding a square equal in ari'a to a given 
circle. Like all jnobb’ins, it may bo incieased in dill'u ully 
by the imposition of rc.strictions ; I’on.seqiiciitly iindei tlie 
designation there may be enibra(.od quite a vaiiety of 
geometrical problems. It lias to be noted, JiowcviT, tliat, 
when the “sipiaiing” of the cinde is (‘specially spoken of, 
it is almost, always tacitly assumed that the restrictions 
arc those of the Eiiclitloan gcometiy. 

Sinc(’ the area of a circli’. equals that of tin* rectilim’al 
triangle wlio.se ba.se ha.s tlii! .same length as the circiim- 
torence and 'who.se altitmk’ equals the 1 minis (Aiclinm’dcs, 
KckAoi> /itTpyo-/..', ]irop. 1), it follows llial, it a straight 
line coiihl Ixj drawn (’ijiial in h mrlli to the circnmlctciicc, 
the rcijuired square (‘onid bo fouml by an oidimuy Euclid- 
ean construction; also, it i.s evident that, coum'I.h ly, if a 
square e^jurd in an‘a to tlui ciridt’ could Ix’ obtaiiu’d, it 
would lui po.ssible to draw a stiaiglit line I'qiial to the 
cin*umfcr(‘nce. Ih'ctitication and (|uadialuu‘ ot tli(5 circle 
ha\(r thu.s been, since tlui time ol An liniu'dc.s at least, 
practi«‘aily identical ])rol)lcms. Again, sime llic circuni 
ti'ivncos of circles arc juoportional to tin 11 diamclci.s a 
pr()}»o.sition a.ssuim‘(l to )>c trm* liom tin* dawn almost of 
prac1i«‘al geometry- tJic ?c( tilication of the (inh* is ,sci 11 
to be tianstormablc into tinding the r.ilio of tin* cir- 
cumference to tin* diameter, 'riiis corndativ c nuim'iical 
problem and the two j)nrely gcoiintrical pioltlciiis aio 
insepaiably conin'ctod hi.slorically. 

Probably the earliest value foi the ratio was 3. It wn.‘< 
so among llie Jews (1 Kings 'sii. 23, 211), the ll.ibyloniaiis 
(0]»]>crt, Angii'.t 1 872, ( )ctolicr 1871), 

the (3iino.se Obot, Jtmrn, y1 s/n/o//o', dime 1811), ainl 
jirobably also the (hvc'k.s. Among tin* ancMMit Lc vptian.s, 
as would a]»pcar fiom a calcnlatntn in tin IJImnl jMpMUs, 
Hie iinndxT (*j’, v.c., 3*1(') . ., a^.is at nn tilin' in use* 
33ic first altcnqits to solve the piiK I\ gtiuin Inca! piobhaii 
aiqiear to have been made* by the (berks (Anavagoias, 
Ac.),- one of wliom, Hippocrates, '■ doubt h .'-s laiM-d hojK*s 
of a solution liy lus (jiimljafnn! of tln'soealhd 
As for Euclid, it is siitlicient to oral I tin' tacts that tlie 
original author of ]irop. 8 of book i\ had stiiti pioof of 
tin* ratio being ■ 4, and the antln.r of j»roj). L> ol the 
ratio being 3, and to direct attention to the impoil.aiico 

^ Ki.sciilolii, J'ftt lln thUmi h </ iiUi n A »'•/)/}>!(' i , nh / ^ u. 

I.ripsic, 1877, litf/l, 0*' h( Sm Muth Vi. 

pp. I3a-i ly 

- Hankel, Xur <h<ich, d nn Alfnfhuw, Ac cliap. v , Iin|»sjc, 

1874 ; Cantor, Voiftsinuft n nhfi ir(\H(h d Jilufh , J, laopsn , 1880; 
Taiiiic’ij, Sfi'iti’. dt’ In Site ^ Ac , n Jlnulenux , AIIiijiIM, hi I/cntKctlfnuit 

3 Taniicrv, fiull dt-> S,. Math., (2j, x. i^p VV.i ‘J20 

XXll. ^ 55 
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of })ook X. on iiicominensurables and props. 2 and 16 of 
book xii., viz., that “circles are to one another as the 
squares on their diameters” and that “in the greater 
of two concentric circles a regular 2w-gon can be inscribed 
which shall not meet the circumference of the less,” how- 
cvi!r nearly e(|ual the circles may be. With Archimedes 
(287-212 n.c.) a notable advance was made. Taking 
the circumference as intermediate between the perimeters 
of the inscribed and the circumscribed regular ri-gons, he 
sho^^■cd that, the radius of the circle being given and the 
perimeter of some particular circumscribed regular polygon 
obtainable, the perimeter of tlio circumscribed regular 
j)olygon of double the number of sides could be calculated; 
that the like was true of the inscribed })olygons; and that 
consc((uently a means was tlius afforded of approximating 
to the circumference of the circle. As a matter of fact, 
he started with a semi-side AB of a circumscribed regular 
hexagon meeting the circle in J1 (.see lig. 1), joined A 
and B witli () the centre, bisected the -siAOB by OD, so 
that BI) became the .smiii-side of a circumscribed rcjgular 
12 gon ; then as AB : BO : OA : : 1 : \/3 : 2 lie .songlit an 
ai»proxiTnation to V,*! and found that AB : BO >153 : 2G5. 
Next he ap])lied his tlicorcm^ BO + OA : AB ; : OB : BD 

to calculate Bf) ; from this in turn he cal- 

ciilatcsl the s(!ini-sid(*.s of tlie circumscribed \ 

icgular 2'1‘goii, 48-goii, and yO-gon, and \ 

so filially cstablislicd for the circuinscrilx'd a " o 
regular 00 gon that perinn‘tcr : diameter Fig 1. 

: I. In a quite analogous manner he proved for the 
inscribed r(‘gularO(Vgoii that perimeter : diameter > 3^5 • 
Th(3 conclusion from thiisc tlierefore was that the ratio of cir- 
cumference to diameter is 3f and >31‘^. This is a most 
notable jnece of uork; the immature condition of arith- 
metic at the. time was tlio only real obstachi ]n eventing the 
evaluation of the ratio to any degree of accuracy whatever.- 

No a(l\aiice of any iinjiortanco was made iiixm the 
achicvmnent of Archiineiles until after the. revival of learn- 
ing. His immediate .successors may have used his metluKl 
to attain a greater degree of accuracy, but there is very 
little evidence pointing in this direction. I’tohmiy (11. 127- 
151), in tlie S^nfd.ria, gives 3’]'1 1.'*>52 as tlie lat’o'; 

and the Hindus (r. 500 who were very jirobably 

indebted to tlie ( bveks, used 62832/20000, that is, the now 
familiar 3 1416. ' It wa.s not until the ITith century that 
attention in Knrojie l»egan to be once more ilireeted to the 
subject, and after the resuscitation a considerable length of 
time elapsed lu’fore any ]>rogresa was made. The first 
advance in accuracy was due to a certain Adrian, son of 
Anthony, a native of ^b‘tz (1 527), and father of the better- 
known Atlnau Met ins of Alkiiiaar. In refutation of 
Jliichesne (Van dor Kycke) he showed that the ratio was 
< 3 iV’rt » thc.nce made the exceedingly lucky 

step t»f taking a nu;an between the two by the quite unjusti- 
fiable jiroccss of halving the sum of the two numerators for 
u new numerator and lialving the .sum of tlie two denomi- 
nators for a new denominator, thus arriving at the now 
well known apiiroxiination 3^YV 1 1 fb 'vhieh, ]»eing equal 
to 3*1 1 15020 . . is correct to the .sixth fractional place.'* 
Tlie ni‘xt to advance the calculation was ViiHe (De Yiette, 
Vietfi.), the greatest mathematician of his age. By finding 
the jH'riiiieti'r bf the inscribed and that of the circum.scribed 
regular jMilygou of 303216 (t.c., 6 x 2^*') sides, he j»rovcd 

* In modern tiiirononulrn'jil notation, 1 4- st>p 0 : tan : 1 ; tan 

^ Tanneiy, “ Siir la irn'Miiv cin ccnlo d’Arelninpih*,” in . . . 

/iortfeaux, pJ], iv. }>p. JJes Arvhuwdes Kieism(.s.HUiig, 

Coblpiitz, 187 1. 

® J)« Morgsin, in Pr/irny i'^uclop.^ xix. p. 186. 

* Kern, Airift(hiut(t'n/nm^ Leyden, 1874, tran.*!. by Rodet, Paris, 1879. 

® l)e Morgan, ail. “Qnadiature of tlio Circle,’" in Emjliah CyiJop. ; 

Olai-slier, Aiess. of Mnth,, n. pp. 119-128, iii. pp. 27-46; l)e ilaan, 
Nteuw Aichi<f V, irKsA’., i. pp. 70-86, 206-211. 


that the ratio was >3*1415926535 and <3*1415926537, 
so that its value became known (in 1579) correctly to 10 
fractional places. The theorem for angle-bisection wliicli 
Vi(;te used was not that of Archimedes, but that wliicli 
would now appear in the form 1 ~ cos 61 = 2 sin^ ^6, With 
Viiite, by reason of the advance in arithmetic, the style 
of treatment liecomes more strictly trigonometrical ; in- 
deed, the Univermles Jnspertionesj in which the calculation 
occurs, would now bo called piano and spherical trigono- 
metry, and the accompanying Canon Maihemaiicm, a table 
of sine.s, tangents, and secants.® Further, in comparing 
the labours of Archimedes and Vi(}te, the effect of increased 
power of symbolical expression Is very noticeable. Archi- 
medes’s proces.s of unending cycles of arithmetical opera- 
tions could at best have been expres.sed in hi.s time by a 
“rule” in words; in the 16th century it could be condensed 
into a “ formula.” Accordingly, we find in Viete a formula 
for the ratio of diameter to circumference, viz., the interrni- 
nate jiroduct ^ — 

Wi- \4 +i\A + Wi • • • 

From this ])oint onwards, therefore, no knowledge what- 
ever of geometry wa.s necessary in any one who aspired to 
determine the ratio to any required degree of accuracy : 
the mere arithmetician’s art and length of days were the 
only requisites. Thus in connexion witli tlio snbje(‘t a 
gcnn.s of workers became ]^ossii)le vvlio may be styloil 
“ TT-conqniters,” — a name which, if it connotes anytliing 
uncomplimentary, docs so because of the almost entirely 
fruitless character of their labours. l*as.sing over Adriaan 
van lloonien (Adrianus Bomanus) of Louv*ain, who piib- 
lislied the value of the ratio correct to 15 places in hi.s 
Idea Mnthematira (1593),^ v\o come to the notable com- 
]uitcr Ludolph van Ceiileii (d. 1610), a native of (.icnnaiiy, 
long resident in Holland. His book, Van den Cirvktl 
(Delf, 1596), gave the ratio correct to 20 places, but he 
continued his calculation.s as long as he lived, ami his best 
result was published on bis loinbstono in St J’etcr’s cliurcli, 
Leyden. The inscription, winch is not known to be now 
in exisienco,*^ is in part as follows : - 

. . . Qui m vita sua mulUi laboro (‘iicimifcn'iiliav eir«.iili pioxi- 
mam rutiuiiuin .id diaimdniin iiiveiiil soijiifutt in - - 
^jiMiido diameter ust 1 
Imn cin nli circumferciitia plus ost 

81 tl .592G.^»:{5H97982:i84626 18.38.3279.^)0288 
qiiaiu j OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
o1 mums 

31 ni)926.^3n89793238462G433R3279r»02S9 
lOOOOOOOOOOOOOOOODOOOOOOOOOoOOOQOUOO. . . 

Tills gives the ratio correct to 35 2 )lace.s. V5in C^^eulen’s 
l»roces.s was I’.ssentially identical with that of Viete. Its 
iiumerou.s root extractions amply justify a .stronger expres- 
.sion than “multo labore,” e.s 2 )ecially in an c})itapli. In 
(lennany the “ Ludoliihisclio Zalil” is still a common 
name for tlie ratio.^® 

Up to Ibis j)oint the credit of most that had been done 
may be set dowui to Archi- 
medes. A new departure, e 
however, was made by \ 

Willebrord Snell of Ley- J — ^ 

den in bis C j/elomet na^ ^ 5 i 

published in 1621. His Fig. 2. 

achievement was a closely approximate geometrical .^olu- 

® Vi(‘la, Opera Math,^ Leyden, 1G46; Mane, llt&L des HiienLCs Math^t 
iii p. 27 sq.f Pan-s, 1884. 

^ Klugel, AfatJu Worleid).^ ii. i)p. 606, 607. 

^ Ka'.tnfr, fJesefi.d. AfaLh.^ i., Goltiiiguii, 1796-1800. 

® But see I^s Dilkes de Leule^ Ley dull, 1712 ; or Do Haaii, A/m. 
of Math.f ill. pp. 24 26. 

For niiiiutu and leiigtliy details regarding tbe quadratnro of the 
cinde in the Low Countries, see De Haan, “ BoiivYstofTeii voor de geschie- 
deiiis, Ac.,” in Versl. eyi Alededed, der K. Akad. van Welensrh.fix , x., 
M., xii., Amsterdam ; also liis Notice sur quclques quadrateurs, Ac.,” 
in BiUL di Billiogr. /• di Storiu ddh Sci. Alat. e Fis., vii. pp. 99-144. 
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tion of the problem of rectification (see fig. 2). ACB 
being a semicircle whose centre is O, and AC the arc to 
be rectified, he firoduced Ali to 1), making BD equal to 
the radius, joined DC, and produced it to meet the tangent 
at Ain E; and then his assertion (not established by him) 
was that AE was nearly equal to the arc AC, the error 
being in defect. For the purposes of the calculator a 
solution erring in excess was also required, and this 
Snell gave by slightly varying the former construction. 
Instead of producing AB 
(see fig. 3) so that BD ^ 
was equal to r, he pro- 
duced it only so far that, ^ 
when tlie extremity D' was a 
joined with C, the part of 3. 

D'C outside the circle was equal to 7* ; in other words, by 
a rion-Euclidean construction he trisected the angle AO( \ 
for it is readily seen that, since FD' - FO~ OC, the angle 
FOB — ^^AOO.^ This couplet of constructions is as im- 
portant from tlio calculator’s j_)oint of view as it is interest- 
ing geometrically. To compare it on this 
score wuth the fundamental proposition of 
Archimedes, the latter must be }mt into 
a form similar to Snell’s. AMC being an 
arc of a circle (see fig. 4) whose centre is 
(), AO its chord, and II K the tang(jnL « 
drawn at the middle point of the anj and ^ 

bounded by OA, OO produced, then, act'ording to Archi- 
medes, AMO<HIv but -'AO. In modern trigonometrical 
notation the propositions to be compared stand as follows : — 
2 (ail ^ 2 sin ^0 (Archimedes) ; 

tan \0 { 2 sin (Snell). 

2 -I- cos 0 



It is readily shown that tlio latter gives the best a|q>ro\i- 
ination to 0 ; but, while the former reijuires for ilsa]»plica- 
tion a knowledge of the trigonoinctrii’al ratios of only one 
angle (in other words, the ratios of the sides of only one 
right-angled triangle), the latter requires the same for two 
angles, 0 and (Irienbcrgcr, using Snell’s method, cal' 
ciliated tho ratio correct to 39 fi actional places.*'^ Iluy- 
gens, in his De Circufi Maffuiludine hivniin^ 1G51, proved 
tho pro[>()sitions of Snell, giving at the .same time a number 
of other interesting theorems, for example, two inequalities 
which may be written as follows ^ — 

did Oi- ^ \(<*hd 0 - sin 0) *> 0 > did 0 { i(<;hd 0 - sin O), 

2 did W 4- 3 sin ^ 


As might lie expected, a fresh view of the matter was 
taken by Descartes. The ])roblem he set himself was the 
i*\act converse of that of Archimedes. A given straight 
line being viewed as ecjiuil in 
length to the eircumferenee of a 
circle, he sought to find the dia- 
meter of the circle. Kis con- 
struction is as follows (see fig. 5). 

Take AB e(iual to one-fourth of 
the given line; on AB describe a 
square AH(II); join ACJ ; in AO 
produced find, by a known process, 
a ])()int such that, when 
is drawn perpendicular to AB pro- 

duced and 0,Dj perpendicular to BO produced, tlio rect- 
angle B(q will 1)0 equal to |ABOD ; by the same process 
find a xioint iX such that tho rectangle B,(?.j will be eijual to 
; and so on ad iniuiitum. 1’he diameter sought is the 

^ It is thus manifest tiiat Ly liis first constniclum Siidl gave an 
approximate solution of two gicat proMcms of antiquity. 

“ Jilenuiuta Triyonoinelnca^ Jtoine, 1630; Claisher, Messenger of 
Mft-th., ill. p. 35 sfj. 

See Kiessling’s edition of the De (Hrc. Mo'fn />«». , Hcnslmrg, 1 869 ; 
or Pine’s tract on Qeomcirkal Methods of Ap^^rox. to the Value of rr 
Loudon, 1S77. 



straight line from A to the limiting position of tho series 
of B’s, say tho straight lino AV*^. As in tho case of 
tho process of Arcliiniodcs, we may direct our attention 
either to tho infinite series of geometpical ojicrations or 
to tho corres[)onding infinite senes of arithmetical Oi>era- 
tions. Denoting tlio number of units in AB by ^c, w’o 
can express BB„ ... in terms of and the identity 
ABoo ^AB + BB^-bBjB^-f . . . gives ns at once an expres- 
sion for the diameter in terms of the circumference by 
means of an infinite series.** - The proof of the correctness 
of the construction is seen to lie iinohed in the following 
theorem, wdiich serves likewise to ihiovv new liglit on tho 
subject :—AB being any straight line whatcvci, and the 
above construction being made, then AB i.s the diameter 
of the circle circumscrihed by the square AB(’l) (self-evi- 
dent), ABj is tho diameter of the circle civcuinscribed by 
the regular 8-gon having the same periTiu itu* :is the sipmre, 
ABo is the diameter of the circle circuniscribctl by the 
regular IG-gon having the same perimeter as the square, 
and so on. Essentially, therefore, 1 )escarU‘.s's process is 
that known later as the process of isoperimeters^ and olten 
attributed wdiolly to Schwab.^ 

In 1G55 a])peared the A^ulhmviica hifimtonnn of Wallis, 
ivhero numerous problems of quadrature aie dealt with, 
the curves being now represcntetl in C^artesian coordinates, 
and algebra playing an iin])ortant ])art. In a very cm ions 
manner, by Aiewing the circle y — (\ -.r)! as a member 
of the senes of curves ^ — {1 ■ .C“)S y ~{^ he 

was led to the [iro[)ositioii that four tiim^s the reciprocal of 
the ratio of the circumference to the diameter is equal to 
3.3. T) , n 7.T 0 . ^ 

2. 4. 4 .’ O" . s’ s” 

and^ the result hnving ]>een communicated to l^onl Iboun- 
kcr, the latter discovered the equally cm ions equivalent 
expression I ^ , 



Tho w’oik of Wallis liad e\idcnllyau important inflmmce 
on tho next notable jicrsoimlity in the history of the su)>- 
ject, danics (iregory, who lived during tlic pi'ii(»d when 
tho higher algebraic analysis w%as coming into ])nwei, and 
wdiose genius licljied materially to de\elo]> it. lie laid, 
how'ovcr, in a certain sense one e\<‘ fixed on the ji.et ami 
tlio other towards the fiilnie. Ilis tii.^t contribution*’' was 
a variation of tlio method of Archimedes. ’I'lie lattiu, as 
wo know^, calcnlateil the jieriineters of successive ])ol\goiis, 
passing from one polygon to another of donlile the number 
of sides; in a similar manner (Iregory eah nlated tlie areas. 
The general theorems which enabled him to do this, alter 
a start had been made, are 


A' 


- \ H Vi/rlom ), 


wdioro An, A'„ aie the areas of the inscribed and the ciicuin- 
sci ibctl regular u gons res])t.M*li\ ely. 1 1 also ga\ c aj >| n oxi- 
mato rectifications of circular ares afb i the inanm r ol llny- 
g(*us; and, what is very notable, lie madi an ingenious 
and, according to Abintm’la, .successful ;iltempt to show- that 
quadrature of the circle ]»y a hhiclidcan coii-iti'in tuiii w'as 
impossible.'^ Tiesidts all tins, howi vei, and far bcyoml it 
m importance, wais his use of infinite scrie.s. 'r}*is merit 
he shares with his conlemporaiies Mercator, Newton, and 
Leibnitz, and tlie exact dat<‘S of discovery are a bllle un- 
certain. As far ns the circh'-sqiiariiig function-^ iiii‘ I'on- 


* Sfc Euler, “ .Vunot-iliDiies iii L<>'*uiu quciiLliuii Carte .u/’ m Auv. 
Comm. Acad. Pelt op ^ \iii 

® CJergoniie, Annahs de Malh , vi. 

® Set* Ve 7 (i Cireuh tt Ih/pn huhv (piaditthiHif V.uliii, 1C»('.7 . aiel thft 
A ppenditida to Uk* saint* in ]«is P. icn itaiivnes (jltvniUru L«nj(l«>n,160a 

^ Penng Cyclop , xi.v. ]). lb 7. 
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oernoil, it wouM Room that Gregory wa.s the first (in 1G70) 
to lu.'ikc known the series IVn* tin* arc in terms of the 
tangi'iu, ilie MM*ies for tlio tangent in terms of the aic, 
and the see.ant in terms of the arc ; and in IGGU Newton 
showed lo J>jirr4)vva littlii treatisii in man u.M‘ript containing 
the s(‘ries lor tlie arc in terms of the sine, for the sine in 
lerrn'> of tlie are, and for tlie cosine in terms of tlie arc. 
Tiiesii di^eoverii s formed an (‘])Och in this history of mathc- 
inalus generally, and fiad, of course, a marked iidlnonce on 
aft. r investigations regarding circle -qiiadrature Kven 
among tlie mere com]>uters the seiies 
0 -tan 0- I taii^ 0 + ? tari- 

s|ioeially known as ({regfuy^s series, has ever since l>(*en a 
nece-»sjty ol their calling. 

Tlie calculator’s work ha\ing now heenmo easier and 
moie mechanical, calculation wtnt on aijaci*. In 1G91) 
Alnaham Sharp, on the suggestion of Halley, took Orogory’s 
SI rics, and, putting tan 0 — \/d, found tlic ratio equal to 

v.=(. - a: i 

from which lie caliMdated it correct to 71 fractional jdacesd 
Ahout the same time .Macliin cah’iilated it correct to 100 
places, and, what was of nioie iinportanec, gave for the 
ratio the rajadly eoinerging < vpri'ssion, 

HJ/. Ill \ 1 /, 1 




■) .-U 




w’hicli long icMMiiJ(‘d witliont evplanation.- Fautet de 
Laeny, still using tan .‘10 , advanced to the ]27lh ]>lacc.‘* 
Miller took u]> the subject several tinii'S duTing his life, 
(‘frecling mainly impiovi'iuents in the tlieory ol the various 
senes.* Willi liim, a[»parenlly, began the usage of denote 
ing by TT the ratio of the eircumfen nei* to the diameter.'* 
Tlie most imporlant jaiblication, howc’vcr, on the subjt'ct 
in tlie ISth century w'as a ])a]HT by f^ambeit/* read before 
the lierbn Academy in J7G1, in winch lie denionstrateil 
the iiiationality of tt. Tlie general test of irrationality 
A\hich 111 * » stablished is lliat, if 




/o-k 


-h.. 


beau inteniunato continued liadion, f/o. . f>o. . . 

, bi‘ proper fractions, and the, value of 


{/, if, 

»e integers, , ‘ . 

(I 

f tlie interminate contiimcil fi actions , * 

/q ± . . 

/ 4 - > • • • 1» t-h(‘n tlie giseii continued Iraction 

lepri'sciits an irrational quantity, 
the right liand side, of tin* identity 


every one < 
(U 


If this 1)0 applied to 


tan 


ii// ■ 


it follows that the tangent of e\ery aic commensurable 
wi(h the r.idiiis is irrational, so that, as a ]»articular case, 
an arc of 4'» , liaving its tiingeiit latioiral, must lie incom* 

incnsuraldn with tJie radius; lliat is to say, ~ is an incom- 


mensurable nunilier.” This incontestable re.sult had no 
effect, apparent 1}', in r(‘pi'es.sing tin- 7r-com])nters. Vega 

^ Sir Slit‘M\qj’s J/t/Z//. Tahiti, Louilou, I/O.**, p afi 

^ Srr \V. Jmiu'S, Maflif London, I70l{ ; 

M:isi'ii‘s, S njifarrs it/imn i, Loudon, \i»l. m. j»p. si/.; 

liutton, J’/iiJ'i, \rd I p lidO 

® Sf‘c y//s/ (/- I'Aciitf , Tails, 1710 ; 7 a]>i)oins instead of 8 m the 
until place 

* Vomment Jivo/ , ix , xi. : Vor. (\nnvL Ar A/ , \vi. ; 

Nova Ai to Anul l*it , \i. 

® Jntrofl t)i Aimlosto Infin., Lansaimo, 171>*^, chap \iii. 

** Mi in .sn?’ f/iif/i/nt v /tro/iro'/rs remiiiqvnhles ilvs quuntUts inti dtiml- 
antes, nirulairrsj rt toi/aiil/nnujiies. 

Sf*o fit-frondre, AV<'/»c?iZ.^ <fc OVowicZnV, Pans, 1701, note iv. ; Schlo- 
tnilch, UomUnich d. nhjeh. AnalifsiSf dcMia, 1851, chaj) xiii 


in 17S0, using series like Machin’s viz., Gregory’s scries 
and the identities 

^ — 5 } -i- 2 tiiir^ V’y ^ I'kilcr, 1 779), 

lan-^ J f 2 taii“^ ^ (Tlutton, 1770), 

neither of w’hicli was iiearl}^ so advantagi'ous as several 
found by Hutton, ealculated tt correct to 136 ]»lace.s,‘'* 
This achievoanent was anticipated or outdone by an un- 
known culcnlator, whose manusciqit was seen in the. Had 
clitfe Library, Oxford, by Laron von Zach towarils tlie end 
of the century, and contained tlie ratio correct to 152 
iddoes. More astonishing still liave beem the, deeds of the 
r-computers of the H)th century. A condensed record 
eoni|)iied by Mr Ghiisher (J/csw'«/yer o/ JA/f/z., ii. ]>. 122) 
is as fo] low's : — 



j 

No «»f 

No f»f 


1 D.iLo 

I Odinpiitor 
[. . . 

1i ili^rits 

Plai e ol Publication. 

i 

r.ilcl 

( ol l.'i'L 


1S12 

RullK-rfDrtl 

208 

152 

Trans. Jioq. Soc , Loml , 1841, p. 
283 

' 1811 

T)aso 

20.5 

20() 

1 5 / Ih'.^ Jourii.n xx\ ii p. 1 98. 

. 1817 

(Hanson 

250 

218 

AJion. Nae/ir., xxv. col. 207. 

1 8.V3 

Shanks 

31 8 

318 

Proc Roy. Roc , Lunil.,1 8.53, p. 273. 

IS.'i.l 

RullicrforJ 

440 

410 

Had. 

18.53 

Slianks 

.530 


Thai. 

1853 

Shanks 

6n7 


W. Shank.s, Rrcfifea/nni of the 
Circle, London, 1853. 

18.53 

Richtor .. 

333 

330 

Cniveir^t Atchiv, xxi. p 119. 

1851 

Kichtcr . 

40n 

330 

/hid , x\n ji 473. 

18.54 

Rich lei . 

400 

400 

Had., xxin. p. 176. 

18.54 

hr liter . 

,500 

.500 

Had , xxv p. 472. 

1873 

1 

Shanks . j 

707 


Pror. Jhaf Sue., bond., xxi 


Ly tlicse com])uters Afachin’s identity, or identities ana- 
logous to it, c.//., 

t.nrVJ + fair * ’ ftaii ' J, 

1 tun“' I - tail * -i fair ^ 

and ffregor^’s series were employ i-d.'* 

A much less w ise class than the Tr-coinpnters of the 10th 
ecntiiry'^ are the ]»seudo-circh*-sqnarers, or circl(‘-s(juaiers 
technically so callcil, that is to say, persons who, liaving 
obtained by illegitimate means a Kuclidean construction for 
the quadrature or a finitely expressible value lor tt, insist 
on using faulty reasoning and defective inatlienintics to 
establish their assertions. Such jiersoiis have floiuislied at 
all times in the liistory of mathematics ; but the iuten-st at- 
taching to them IS more ])sye,hological than inalhematical 
Jt is of recent j’^ears that tlie most important advances 
in the tlicory of eiiTle-qiiadratnre have been made. In 
1S73 Henniti; proved that tlie base c of iJie Na]'icn*an 
logarithms cannot be a loot of a rational algebraical 
eipiation of any degree.** To juove tlie s.aino proposition 
regarding tt is to prove tliat a Euclidean construction for 
circle quadrature is iiiqiossiblo. For in such a const ruction 
every ])oint of the figure is oldained by the intersection 
of two stiniglit lines, a straight line and a ciiclc, or two 
circles; and, as this inqilics that, when a unit of length is 
introduced, iiumliors eiiqiloyi-d, and the problem trans- 
formed into one of algebraic geometry, the eipialions to 
he solved can only Ik- of the first or second degree, it 
follows that the eipiation to wliieli vve must be finally led 
is a rational equation of even degree, irermite*- did not 

** Nora Acta Vetrop j ix. ]> 41; TJicsanrus Lfujaiithm. Coiujiirins, 

p. r»;j3. 

^ On the oah ul.'ilioiiR inailc lieforc Shanks, see Lclnnaiin, “Rcitriig 
zur Herochnung lU-r Zahl tt,” in (itrunirfs Archiv, xxi. ])p. 121-174. 

See Montuda, }I\st. drs nch. sur la quad, dn rmZr, Pans, 1754, 
2cl etl. 1831 ; De Morgan, Budget of Pomdim's^ London, 1872. 

“Sur la fonrtioii cxpoiientuillf,” Comptes Ttiudus, Paris, Ixxvii. 
pp. 18, 71, 226, 285. 

Sec Crrllc s Journal, Ixxvi. p 342. 
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Rucceed in his attcmjjt on tt; but in 1882 Lindernann, 
folloAving exactly in Hermit e\s steps, accomplished the 
desired rcsiili.i ll^ratlieiiiiiticiaris are agreed that the full 
deinonsiratiou heaves something to be desired in tlie inatler 
of hinii)lieity, and atteTn]>ts at si inpl location have already 
been made by ]\larkoff and Jloiiehe.- 

Ji(‘si<h's tin* vjiiious wiitiiigs imiitioDet!, sec for tlie eailv lii'^tory 
of lilt* subjfct, AloutiU'Li, Hint, lirs (> vols., Palis, 17.'>S, 

2(1 f'll 17WW-1S02 ; Muiliuid, JhhliuUiCca Moilti'inatint^ ii. ji]> lOti- 
123, beii»si(*, 1798; Rciiss, Jlfpcitifnam Coinmnif.^ \ii ]i|i ^2-41, 
(JotlnigcM, 1808 Fora tow approximato gcoiiiotnoal solii lions, soe 
Lovljounrs Math. vi ]*]> 101-1 fit ; (IrunerCb Archto^ \n. 

]>. 98, xhx p. 3; Nifuu' Ardnrj q\ IVtsl., iv. pp. 200-201 For 
cxporinitMihil dotoniiiimtiona of tt, dc]»*inlont cni tho thooiyof prob- 
ability, hctj J/<'.sA. of Math., ii. ]tp 113, 119; VasoiHH pro p1\fontut 
math n x pp. 272-275; Analyst, ix. j>. 170. (T. MU.) 

St^l'ASll {(Jui'itrhUa Mdopijm), »S(*e (louai*. 

SQUILL, the name under whieh the bulbous root of 
Vrtjnieti niaritmifiy Laker, is used in medicine. The plant 
was formerly placed in the genus Scilla^ from which it has 
lieen sejiarated because the seeds are Hat and discoid in- 
stead of triquetrous, as iu the lattr'i* g(‘iius. The name of 
“ sijnilJ ’’ is also ajiplied by gardeners to the various s[)eeies 
of The m(‘di(dn!il s«juill is a native of the eonntiies 

bordering tlie ^Medrlerranoan, and grovs from the .sea-h‘\t l 
up to an eli'vatioii of 3000 feet. 'I'lie bulbs ari; globular 
and of large si/e, often ^^eighmg moie than 1 1b. T^^o 
varieties ai'e met with, the one having A\Jiit(* and thii otlier 
])ink scales. They are collected in August, vln n they aie 
leafless, the membranous out( r scales being removtd and 
the fleshy ]>ortiou cut tiaiisvei*s<*ly into slices and dried in 
tlie. sun, 'Fhese are tlnm pnekiMl in casks for exirortation. 
Th(‘y ar-e chiefly imported into the laiilisl Kingdom from 
Alalia. Wlieii reduced to jiowder and t'Xposed to tin; air 
the ding rapidly absorbs moisture and cakes together into 
a hard mass. Squill has bei'ii used in medicine troin a 
very early ]>eriod. The fuici(*iit ({reek ]»hy.sk*iaris juv- 
seribed it witli \iiiegar and lioni'y almost in tlio same 
manner as it is usisl at ]m‘seiit Its medicinal firopeities 
are expectorant and diuretic. It is clueily preset il>ed in 
bi'oneliitis wlimi the phlegm is tenacious and eX]«‘eloiated 
with ditlieulty, and in cardiac dio[)sy. \N hen given in Jaige 
doses it acts as an iiritaiit ]»oison, and its use is therefore 
eontra-indiealed in a<‘tno inllammatory conditions of the 
luucons memluMiie or of the kidneys. Tlie fri*sh bulb 
rubbed on the skin causes redness and irritation, dm* in 
]>art to the presence of miiiuti.* ci}stalsof oxalate of calcium. 

Till- !H‘tivi 1 y of tin* (bin; :i[»pi*Mis to In »luo to tin* .n tiM’ jniin l]»l<’s, 
S(‘illi]>icmi, s( illitoxiii, find soilliii, Nslmli am'Iv iii't oblann'il l>y 
Mouk 111 1 S 7 .S Tin* tiist ius a bnifr/in<l biiiunig l.Lsti-, luliv 

jiritalMj<^ tlif imit (HIS inombMiic of tbr iiom'. It is .sohibb* in 
iilcobol jonl ctlicrjiiwl jMilly in nlk.ili.-., Init iiiM»ln]»lf in watoi , it ! 
mixed uilli sng.ir it dissolves Ksidilv siiid (\m tlnni bo .ibsdi brd it 
in)ocli‘d siilK-utiiiir-oiislv. Soillitoxiii is b\gio''Cojm , \ ciy scdublo 
in w.ilor, iiitd lias a bitter tiisto. 'J'lu’st* two jtniwipbs lia\i* an 
;u*tion on tbo Insiit irsoinblin-j; llinl ol in laigc dos« s tin* 

ibinioi slop-, its ai lion in systole .md tin* latter in di.istob* Seillin 
is ervstalliije, l.isteloss, and soIiiIjIc in hIj'mIjoI, tboiigb oiilvA\itb 
dillieiilty 111 A\aler. It is jiiesent <nil\ in vi'iy sm.dl oiiaiitity in 
stjiiill, and appears t»> be the cause ol the sulisidiai^N clleetsol (hat 
diug, sin ]» as \omiting, &«*. 

An allied speen-.s, llrtfuv'a uhhfa. P»aker, is used in India in tin* 
s,iinc inannei ns tin* Knio]>e,ni sp* i les. ^I’ln* tine sipnlls aie lepii - 
seiil»*d ill Uieal IJiit.iin by two s])eeie.s, Sulht aulummflis and »V 
Vi / HU 'I'ln* lonner has a r.ieomosc inlloreseenee ; the latter b.is the 
How ers arranged in a corymbose, mannei, and is (oiilined to the s^a- 
( oast. Sev(*ral s]»eeiL‘s arc ciiltiv.itid in g.iidens, S htiolta niid S. 
sihiricn being leiinirkablc foi flicir bcautitul blne1b»weis, wbn li aic 
pi(Mliiei‘d in rally sjning. 'J’be iianio of ( ‘liiiiesc sipiil I isappliedby j 
gardeners to Uanun din sctUoidcji ixud that ol Homan squill tospei les 
of fivllrvoha 

SQUINT. See Opiith xlmolouy, vol. x\ii. ]). 785. 
SQUiRIlKL. Ill the article AIaiimot (vol. x\. ]>. 559) 
an account wa.9 giviai of tiie three geiieia forming tlie 


^ See Tlebcr die /jabt tt,” in Math. Annalaif xx. ]>. 213. 
® Sour. AnnatcSi 3d ser , n. p. 5. 
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Arctmunna^ or Alannot sub-tamily of the large family 
Snurtdiv, and in the pioscnt artic le tlie members of the 
other and more typieid .sub-taniily, the are noticed, 

llie systematie position (d the Sionrnhv as a x\liolo and 
their relalioii.s to otln-r rodents aie shown in the artieli* 
ALvmmallv (\o1. x\. 'll. so it is mere!\ 'with tin* 

component gmnera of the* gioiip that wo now' liave to deal. 

Of the sic gem m. aie commonly ivcogiii/ed, 

the first being tlie t\jtical one, lara.^ in whicli the 
common Engli.sli squniel is mehided. TJm ehancteis 
of the genn.8 are dorm sh mler ami aeile ; tail long and 
bushy j ears genei.illy well de\i.loj)(d, iKunted, «dteii 
tuft(*(l * feet adapted ioi climbin;'', tlie anft'iioi |).iirwil]i 
four toe.s and a ludimeiifai \ thumb, ainl the poMerior 
jKiir 'witli li\e lot*^, all tin* toes JiuNiiig bunj, eiiived, 
and .sharj»-j»o lilted claws; mamma* from four to mn in 
number; skull (M‘e lig. 1) lmhtl\ bnilt, xtrv similar m 
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.shape tlnonghoiil the genus ; poM-oi bil.il proci'sscs Jong 
and cur\ed , ineisois narrow' ami ennipu.ssed , premoj.ns 
eitlier one or tw«> above ami one 1 k*1o\s ; when two aie 
pT(*''ent above, tin anteiior one is quite minute ami M*iy 
dillerent fiom the, (*oiies}u>iuliiig tooth in the lnalmo(^^ , 
molars tlirt*e on each sid<* above and la low. 

True sqmrieks are found thionglionl, the greater pail of 
the, tropical and teiiiperite regions of both liemis]»heit s, 
altliongli they are abst nt both fiom Altulagascar ami the 
An.strulian region, d’he spec le.s are botli laigi'st and mod 
numerous iu tlie tro]»ies, ami reach their giuitcd dt‘\cloj)- 
meiit in the Al«ilay paits of the Oriental icgion 

Sqniriels \.iiy in si/e tioin aiiiimiJs no killer th.in a 
m oil M‘, Mich as Smiras snra ums ol lloineo, i»i y. nnnii- 
ias ot \\\*st Afi ica, lo ollieis as kiige a^ a (.it, mk li as 
tlie l)Ja( k and V‘ll'>'v /V imtJnr ol Alal.iisj,i (mi jii.: 1 ). 
The \ery huge S'junie]-, a-> might l»e ( xpict* d Irom ilu ir 
heaxier build, aie soim w h. it K s-, si i jcll’\ aiboieal in tin Ir 
habits than tlie smallei <»m's, of ivhicli tin* (‘oinmon 
I'higli.sJi species jn.iy be hu.ked upon as lv[ii<‘ciL ddn* 
Ooiniuon iSijuniel. S. lahiitit't^ wdio-.e gi m'lal li.ibits an* 
too AVell known to ner 1 special dc'^i i ipl i“ii, lame ^ ovtr 
the wlioie ot tin* I'al.t'aicln* ii i-ioii, iiom in j.nnl to 
Japan, from J/a)ilaml to Noith Italy, but .)••*( nmiiT (lom 
dith'ieiit paits ot this wide lange dillei mi mm li ni coloni 
as to li.iM* bec'ii oltcn loided upon as n id '■pun'. 
Tims, wJiile the eomimui Mjimnls ot iiulh and wc.m. 
Jkiro[u* ai(* of tin* blight/ 1 ( d coloni wc a'e mm'I' fomc «l to 
See in Hngland, tlio-c c>| tin* moniitaim»m le- lon^ ol sontla i n 
Europe uie neaily alvv.iv s c»t a d< < p blackidi gfe\ , tho.-c* 
fioin iSibeua again an a clear pah* gic'V coloni, with 
scan.'cly a ting* of i'mIoH';. d In se j.isi i-n]^»ly tin* s<pilin*l 
fur Used for lining ( lo/ik . Tin painng t iim* ol llm .Mpiii ri I 
is Irom Fel.inary to Ajuil, aiel alter a ]ki lod of gestation 
(»f about Unity 'days it bungs loith iiom three* to niiu* 
'V<jung. Til addition to all soits of xegc’tal'N s and finils 
the squirrel is exc ec'diiiLdy fond of tinimal fc)o<l, gicedily 
devouring mice, small buds, and eggs. 

Although the l.nglnh sfjiinr. 1 i.s a mo,-t bt'aiitilul little 
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animal, it ia far surpassed hy many of the tropical mem- 
})er8 of the group, and es])ecially by those of the Malayan 
region, A\hore nearly all the nuineroiia species are bril- 
liantly marked, an<l many are ornaTnented with variously 
coloured longitudinal stripes along their bodies. One of 
the commonest and best known of the striped s])eeies is 
the little Indian I’alm S(juirrel {S, palmimm)^ which in 
large numbers runs about every Indian village. Another 
Oriental s|K‘cies (S. canirejm) presents almost the only 
knowui instance among mammals of the temporary assump- 
tion iUiring the breeding season of a distinctly ornamentiil 
coat, corresponding to the b*'eeding iilumage of birds. 
For llie greater ])art of the year vho animal is of a uniform 
grey colour, but about December its liack becomes a 
biilhant orange- yellow, which lasts until about March, 
when it is again re])laccd by grey. The squirrel showm 
in fig. 2 is a native of llurmah and 'renasserim, and is 



Fkj. 2 — Rurnii’so squirrel. 


closely allied to aS'. canictps, but goes through no seasonal 
change of colour. 

The number (»f s]iocios in the genus Srhnnis is about 75, 
of which 3 belong to the l*ala*arctic, 15 to the Ethiojiian, 
about ‘iO to the Oriental, and 10 to the combined Ncarctic 
and Neotro])ical regions. 

(Icnus KbeiihroBciuruB 

A .single very .sinking simmmcs uf squiirol, confined to Borneo, and 
a.s yet only known fioin llirec or four ovamjilcs, has Ik'cti so])araicd 
geiiciically under tlio above name. The general sliapc of its .sknll 
is very diilcrcnt Ironi tliat of other squirrels, but its most ]»cculiar 
characteristic is Uio ]»re.scnce of from seven to b-n imnutc parallel 
Acr1i<-al gioovos running down the front face «)f it.s ineisois, both 
uIjovc and bcl<»w, no other squirivl having really giooved incisoi.s 
nt all, and no oilier ineinhcr of the whole onler of rodents imisor 
grooves icsembling these. Its ]>reinolar8 only miml»er and its 
inolais aie Mni]diT and less ridg(*<l tliaii in the other genera. This 
.squirrel {J!h. inacrotis) is a iiiagiiifieent annual, fur laiger than 
the Knglish speues, -with an criornioUNly long ])u.sl»y tail, long 
tufted cais, and bUu k and w'hit<! hands dovn its sides. 

Tien ns Xerus. 

Fur coal se ami spiny. Claw.s long and comparaLivcly straight, 
lC.ii-eonclu‘s minute or entirely absent. Skull ^^ith the ])o.st'Oibital 
ju'oco.sscs short and directed backwards, llie bony palate prolonged 
considerably bcbind the tootli-row^, and tlie external ridgti on the 


-SRI 

front faro of the anterior zygoma-root more developed, and con- 
tinued much further upw'ards, than in Sciurus. Freniolars | ; molara 
as in Sriimts. This genus coiitain.s four wcU-marked .species, known 
as Spiny Squirrels, all natives of Africa. They are terrestrial in 
their liabits, Jiving in burrows which they dig for thein.selve.s. 
A', gctulu^ a stripe* I sjiecies of North Africa, has nnich the size 
and appearance of the Indian ])a1m squirrel ; the others are all 
a little larger tliaii the Knglisli scpiin’cl. 

Genus TamiaA. 

The members of this genus arc characterized by the possession 
of internal cheek -poiichc.s, and by tbeir .style oi coloration, all 
IxMiig ornamented on the back wuth alternate bands of light and 
dark colour. Their skulls arc shuideier and lightei than those of 
the true squirrels, from which they differ in seveial unimportant 
details. Tlierc is only one functional preinolar, — tlie small anterior 
one usually found in Sviarus being cither absent altogether or quite 
small and fuiietionless. There aie four species, all found in North 
America, one extending also through Siberia into ca.stern Kiirope. 
Tliey are known in America as “ Chipmunks, 'and are among the 
coinnionest and best known of tlic indigeiions rodcnlH. The 
members of this gioup seem rather to lead into the genus 
p/zi/wAf (see Marmot) of the snb-faniily Arctomnina^ so that the 
division of the Scturtdm into tw’o sub-families, although very con- 
venient for (‘la.s.sifieation ami descnjifion, is rather of an artificial 
natui-c, there being no well-defined line of sejiaration betw'con 
them. 

Genera Pteromys and Sciuroptcrus. 

The Flying Scpiirrcls, although they cannot fly in tlie true se.nse 
of the word, can yed float througli the air for considerable dislaiiees 
by the aid of an ex tendon of skin connecting their fore and bind 
limbs, ami forming a sort of parachute. Tins jiaraclnite is merely 
a lateial uxtcnsioii of the onlinary skin of the body, w’hieli pa.ssea 
outwnids betw een the limbs ami terminates at the w i ists and ankles. 
In adtlitioii to the lateral membiane there is a iiairow' and in- 
conspicuous one pa.ssing fioni the clu'ck along the front of tlie 
shoulder to the fioiil of tlie wrist, and another- at least in tlie 
laig«*r species — stretching a(ios.s behind the body from ankle to 
ankle and involving the ba.so of tin* tail. The flying squinels are 
divided into tw’o genera, of which Pirrmnifs contains the laigci and 

luroptcnis the smaller s])ei‘K&. The two ilifler in ceitain details 
of dentition, and in the greater development in the loiiner of the 
expamied meinbranc.s, especially of the “ interfeinoial ” or posterior 
membiane, wbnli is in the laller alino.st wholly alistnt In 
J*tf'nmnfs the tail is (ylimlrical and c omparalively thin, while in 
*Srn(/o/)ien(S it is bioa«f, Hat, and Literally exjiamled, and evidently 
eonqiensates for the absenee of the intcifenioial memliiane by acting 
ns a siqqilemcntary }>aM<’bule. In apjieainnce fUing sipiincls 
lesemble the non-ilying forms, although they aie even moie beau* 
tilully cfilouied than the latt(‘r. 'fheir habits, fooil, ivc., are also 
very similar to lliosi* of tlie tine squinels, I'xeejit tlnit lliey are 
more deeidedlv iioi tnrnal, and aic tlieiefom li*s.s oficn .seen by tlio 
ordinary obseivcr Tln*ji metliod of leajung fiom ti<*e to tree and 
floating long (Instances on tlieir extended jiarachutes i.s jirecisely 
.similar to that of the flying ])lialnngt*rs of An.stralia, a gra]diic 
d(nscii]>tion ofwbidi is ijiioted in I’iialanork (vol xmu. ]>. 729). 
Of each of the two geiieia there are about thirteen or foniteeii 
.species, all natives of the Oriental region, except tliat one of 
Srmrnpterus is found in Nortli America, and aiiotliei in Silx'ria 
and eastern Kurojie, — the latter, the i^avriis voJmis of LinnH*n.s\s 
Sifstema Nalurir,^ being the fust fl>ing squirrel that was knoW'ii to 
Kuio]iean naturalists. (0. T ) 

8RINAOA11. Sec Ivasitmir, vol. xiv. p. 11. 
SlltRANGAM, or 8 kuin(jiiam, a town of India, in 
Trichiiiopoli district, Madras pre.sidency, situated in 10" 
51' 50" JSI. lat. and 78“ 43' 55" K long., 2 miles north of 
Trichinopoli city and almost in tlie oeninj of tlio island of 
Srirangain. The island is formed by the bifurcation of 
the river Kilveri (('aiivery) and liy the cliannul of the 
Colerun. The town is celebrated for its great temple 
dedicated to A'ishnu, composed of seven square enclosures, 
350 feet distant from each other. Each oiiclosuro has four 
gates with high tower.s, jilaced one in the centre of each 
side opposite to the four cardinal jioints. The outer wall 
of the temple is not less than 4 miles in circnrafercncc. 
From 1751 to 1755 the island and it.s jiagodas xvere the 
object of frequent contests between the French and tlio 
llritisli. Srfrangam was constituted a iniinicqiality in 
1871, and since then much has been done to improve the 
place. In 1881 the population was 1 9,773 (9330 males 
and 10,413 female.s). 

BKIRANGAPATAM. See SEiiiNGArATAM. 
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STAAL, Mauoueeite Jeanne Cordier Delaunay, 
Baronne i>e (1684-1750) — often called in history and 
literature Madame do Staal-Dolaunay, to distinguish her 
more completely from Madame do Stael-Holstein — was 
born at Paris on May 30, 1684. Her father was a painter 
named Cordier. He seems to have deserted her mother, 
whose name was Delaunay, and who made her daughter 
take that surname instead of Cordier. Slie was well- 
educated, and entered the household of the Duchosso du 
Maine at Sceaux, at first in no higher capacity than that 
of femme de chamhre. She was, however, promoted 
before long to the office of amanuensis and (practically) 
companion to her mistress. Her literary talent soon 
manifested itself in the literary court of the duchess, who 
is said, but chiefly on the waiting lady’s own authority, to 
have been not a little jealous of her attendant. Enough, 
however, is known of the duchess’s imperious and 
capricious temper to make it improbable that her service 
was agreeable. Madame Delaunay, however, was a 
sufficiently devoted mivante^ and in the affair of the 
Cellamare conspiracy had to endure a visit to the Bastille, 
where she remained for two years. Even here, however, 
she represents herself as having made conquests, though 
she was far from beautiful. She returned on her liberation 
to the service of the duchess, refused, it is said, Dacier, the 
widower of a wife more famous than himself, and in 1735, 
being tlien more than fifty, married the Baron de Htaal. 
She continued, however, to form part of tlie duchcs.s’s 
household. She died on June 16, 1750. Her Memoirs 
appeared about five years later, and have often been 
reprinted, both separately and in collections of the 
memoirs of the 17th and 18th centuries, to both of which 
the author belonged both in style and character. She has 
much of the frankne.ss and seductive verve of Madame de 
Sevigne and her contemporaries, but a little alloyed with 
the sea^ihilUc of a later time. It may Ikj doubtc<l whether 
slie does not somewhat exaggerate the discomforts of her 
position and her sense of them. But her book is an cx- 
trtunely amusing one to read, as well as not a little instruc- 
tive. The humours of the court ol Sceaux ” are clej)icted as 
hardly any other society of the kind has cvc5r been. Besides 
her Madame do Staal lelt two comedies and some 

letters, the answers to wliicli are in some cases extant, and 
show, as well as tlie references of con tern] K)raric.s, that the 
WTitiT did not exaggerate lier power of attracting men. 

STADK, a small commercial town in the })rovince of 
Hanover, Prussia, is situated on the navigable Schwinge, 
3i miles above its confluence wdth tlie Elbe, and 20 miles 
to the north-west of Hamburg. It carries on a number of 
small manufactures and has some shipping trade, chiefly 
with Hamburg, but the rise of Harbiirg has deposed it 
from its former position as the chief port of Hanover. 
There arc several brickfields in the neighbourhood, and 
deposits of gypsum and salt. The fortifications, erected 
in 1755 and strengthened in 1816, began to be demolished 
in 1882. Population in 1885, 10,003. 

According to the legend, Stfide was fhe oldest town of the 
Saxons and w.is built in' 321 n.(3. Historically it cannot be traced 
farther back than the 10th century, lien it was the capital of a 
line of counts. In the IStli century it jiassed to tbe archbisbopnc 
of Bremen. Subsequently entering the Hanseatic League, it lose 
to some comrnerejal importance.^ in 1648 SUtle i)ecairie the 

^ The Stade Elbe-dues (Stader Elbczoll) were an ancient iinjio.st upon 
all goods oaiTied up the Elbe, and were lev led ut tlie village of Bruns- 
liausen, at the mouth of the Schwinge. The tax was abolished in 
1267 by the Hanseatic League, but it was revived by the Swedes in 
1688, and conlirnied by Hanover. Tlio dues were fostered by the 
growing trade of Hamburg, and lu 1861, when they were redcenieil 
(for jC 127,600) by the n.itions trading in the Elbe, the exchequer of 
Hanover was in the yearly rccci})t of about £45,000 from this source. 
Hamburg and Great Britam each 2 >aid more than a thinl of the redemp- 
tion money. 


capital of the piinci|>ality of Bremen under the SwTdes ; and in 
1719 it W'as ceded to Hanover, the fate of which it has since 
.shared. The IVussiuns ocoiqucd it without resistance in 1866. 

STAEL, Madame de (by licr proper name and title 
Anne Louise Gekmalnk JS’kikkii, Bauoxkss of Stael- 
Holstein), was born at Paris on April 22, 1766, and 
died there on July 11, 1817. Her father was the famous 
financier Necker, lier mother Suzanne Curchod, who is 
almost equally famous as tlie early love of (Hbbon, as the 
wife of Neckcr, us the mistress of one of the ino.st popular 
salons of Paris, and as the mother of Madame de Stael. 
Between mother and daughter there was, liowevcr, little 
sympathy. Madame Neckor, desjiite her talents, lier 
beauty, and her fondness for society, was sti icily 

decorous, somewhat reserved, and disposed to cairy out in 
her daughter’s case the rigtirous discipline ol her own 
childhood. The future Madame de Stael was fiom her 
earliest years a romp, a coquette, and passionately 
desirous of prominence and attention. Tlicre seems more- 
over to have been a sort of rivalry belvvei’ii mother and 
daughter for the chief place in Necker.s allections, and it 
is not probable that the daughter’s love for her mol her 
was increased by the consciou.sne.ss of lier own inferioiity 
in personal charms. Madame Necker, if lier port i aits as 
well as verbal descriptions may be trusted, was of a most 
refined though somewhat lackadaisical .stylo of bi'auty, 
while her daughter was a plain child and a jdainer woman, 
whose sole attractions were large and striking eyes and 
a buxom figure. She w.'is, howcAer, a child of unusual 
intellectual jiower, and she begun very early to write 
thougli not to publish. She is said to have written her 
father a letter on his famous Compte-R^ndu and other 
matters when she was not tiftcen, and to have injured her 
health by excessive study and intellectual excitement. 
But in reading all the accounts of Madame do StaiTs life 
I which come from herself or her intimate friends it must 
be carefully remembered that she was tlie most dis- 
tinguished and characteristic product of the ]»oriod of 
seusihUUe — the singular fasliion of ultra -sentiment wdiich 
required that both men and women, but esjiccially women, 
should be always julpitating with excitement, steeped in 
melancholy, or dissolved in tcar.s. Still, there is no doubt 
that her fathers dismissal from the miui.stry, whidi 
follow^ed the presentation of tlic Compte^ and tin* con- 
sequent removal of the family from the biis}^ life of Paris, 
w^ere beneficial to her. During part of tlie next tew years 
they resided at Coiipet, her father's estate on the Lake of 
(leneva, wdiich slie her.self made famous But other juirts 
were spent in travelling about, chiefly in the .south of 
France. They returned to Pari.s, or at least to its neigh- 
bourhood, in 1785, and Mademoiselb* Necker re.sumed 
literary work of a miscellaneous kind, including two 
plays, Sojthiv and Jarie f/m/, wdilcli w'oie priiitisl .sooner 
or later. It became, how^ever, a question of rn.'iir\iiig ber. 
Her want of beauty was conqiensated by her fortune, foi 
she was the only child of one of the riche.st bankers in 
Europe. But her ]>aronts are said to have objicted to lier 
marrying a Roman Catholic, which, in Fran/e, consider- 
ably limited her choice, ^riiere is a Jcgiuid lliat M illiam 
Pitt the younger thought of her ; the si>nKAvJiat notorious 
lover of Mademoiselle de. LcspinashO, CJuilxsit, a cold- 
hearted coxcomb of some talent, cerluinly paid her 
addresses. But she finally mairicd Eric Magnu.s, Ibiron 
of Stael Holstein, wlio was lii.st an attache of the Svvedi.sL 
legation, and then minisliM*. I'or a great lieii ess find a 
very ambitious giil the marriage, scarcely seemed brilliant, 
for Stael had no fortune and no very great personal dis- 
tinction. A singular senes of negotiations, liowever, 
secured from the king of Sweden a promise of the 
ambassadorship for twelve years and a pension in case of 
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its withdrawal, and the marriage took place on January sion had been in abeyance and himself in Holland for 
14, 178G. Th(j husband was thirty-seven, tlie wife twenty, three years) was accredited to the French republic by the 
Madame deStael was accused of extravagance, and latterly regent of Sweden ; his wife reopened her salon and for a 
an amicable separation of goods liad to bo effected between time was coiisiJicuous in the motley and eccentric society 
thc5 pair. I5ut tins was a mere legal formality, and on the of the Directory. She also published several small works, 
whole tiio marriage seems to liavc mot tlio views of both the chief being an essay Jht ^Influence des r^miom 
jiarties, neither of whom liad any affection for the other. (1790), and another Ih la lAtterature Coimderce dans 
They had three clnltlren; there was no scandal betw'een Ruppnrts avec ha Imtituiiims It was 

them ; the baron obtained money and the lady obtained, iluring these years that Madame de Stacl W'as of chief 
as a guaranteed ambassadress of a foreign power of con- political imiKirtanec. Narboinie's jilace had been 8U])])Iied 
bideratioii, a in ucli liiglier position at com t and in society by Jlenjamin Constant, who had a very great influence 
than she could leave secured by marrying almost any over her, as in return she bad over him. During the 
Frencliiiian, wutliout the inconveniences which might ha\e Directory she had some real and more imaginary jiow’ei 
been ex[>eeted bad slie married a Frenchman snpeA-ior to as a politician, and l)oth personal and political reasoiu 
herself in rank. The particular fancy of Marie ^\iitoinctte threw her into opposition to llonaparte. Her own pre- 
fer Swvden, caused by tlie fantastic devotion of Count fereiico for a moderate republic or a constitutional mon- 
Fersen and the king himself to her, secured moreover a archy w^as quite sincere, and, even if it had not been 
reception which might liavc been otherwiM' diflicult to | so, her own character and Naiioleon’s were too much 
gain. !Madaine de {Stael was not a jumotia <jrata at court, alike in some points to admit of their giitting on together, 
but she seems have j)Iayed the jiurt of ambassadress, For some years, however, she was able to alfernate between 
as sbo [dayed most ])arts, in a r.itlu'r noisy and exaggerated Ooppet ami bans without difliciilty, tlnaigli not without 
man in ir, but not ill "I'heu in I7<^Ssiic appeared as an knowing that tlu5 First ( Consul disliked lier. In 1797 she, 
author under her own name (SopfAe had been already i as above mentioned, se[)arated formally from lier linsband. 
juiblished, but anonymously) with smne Lethus snr J. In 1799 he was recalled by the king of 8w'eden, and in 
a ferv id panegyric showing a good deal of talent 1802 he died duly attended by her. J^esides the eldest 
but no }iower of ciituMsm. She was at this time, and son Auguste Louis, tliey had two oilier children,— a son 
indeed generally, cnfluiMustie fora mixfuie of Jlousseauism Albert, and a daughter Albertine, vvlio afterwards became 
and eonstitulionali^m in polities, and her lather's restora- the Ducliesse de Broglie. 

tion to ]»o\v(T exeiteil extravagant hojies in her, though The exact date of the beginning of what Aladaine de 
Necker himself kne-w betler. She exulted more than ever Stael's admirers call lier duel vvitli Ts'npolcon is not easy 
in th(‘ meeting of the stales general, ami most of all when to determine. Judging from the title of her book />/.r 
her father, afti’i* being driven to Brussels by a state Anneis d'E.rd^ it should be put at 1804 ; judging from 
intrigue, was once more lecalled and triumphally escorted 1 the time at whuh it became jiretty clear that the first 
into Fans. I'lveiy <»nc knows what followed. lTc*r first | man in France and she who wished to be tlic first woman 
child, a buy, was born the week before Necker finally left 1 in France were not likely to get on together, it might be 
l''r«uice in unpopularity and disgrace; and the increasing ! jait several years earlier. The whole (juestion of this 
distui bailees of the llevoliiliou made her ])rivilegos as duel, however (marked as it was by Mapoleoifs unscrupu- 
ambiissadress no mere matters of ornamental distinction lous exercises of power, v\liich r(‘achcd a climax in tlie 
gratifying to vanity, but vciy imjiortant safeguards. She suppression of the Ih rAKcmuffUf* atter it had boon 
visited (Vippot once or twice, Imt for the most part in the carefully submitted to liis censorship), icquires considera- 
■Jarly ilays ol the rovolntiouury jieriod she was in I’ari-i i tion from tlie ]H)int of view ol common sense. It dis- 
taking an intenst and, as she thought, a jiart in ihe idea.sed Napoleon no doubt that Madame dc Stad sliould 
councils and elforts of the ^lodcrates. At last, the day show liorsclf recalcitrant to Ins influence. But it prob- 
before the September massacres, slie fled, befriended by ably jileascd Madame do Stael to quite an equal degree 
Maumd and Tallieii. Her own account of her escajie i.s, that Najioleon should iijijiareiitly put forth his power to 
as usual, so florid that it provokes the question whether crush her and fail. J>otli personages laid tlie curious 
she was really in any (laiigiu’. ])ireelly it does nut seem touch of vlKtrlataucne so common in the late 18th century, 
that she w;is; but she hud generously strained the jirivi- and “made believe " in a fashion bewildering and a little 
leges of the embus, y to protect some threatened friends, incredible to posterity. If Madame de Stael had really 
ami tln.s was a siMhui.s matter desired to take up her parable against N'a[)oleon seiioiisly. 

She, betook her.self to C\>ppCit, ami there gathered slie need only have e.^tal»bshed lierself in England at tlie 
round her a consideiable imiiiber of friends and fellow^- peace of Amiens and have Jived (|uietly there. She did 
refiigee-i, tlie beginning of the ijuasi court vvhieh at inter- nothing of the kind. She liiigeied on at (’op[»ct, con- 
vals during the next five aud-tvventy years made the place stantly hankering after Fari.s, and acknowd edging the 
so famous. Jn 179d, however, she made a visit of some : li uikeriiig <]Uite lione-^tly. In 1^02 she publi.shed the 
hnglli to England, and establi.shed lierself at Mickleham j liirt of her really noteworthy books, the novel of Jhlphhiey 
in Suirey as the centre of the Moderate. laberal emigrants, : in which tlic “femme incompnse” was in a manner intro- 


Talleyraiid, Narboiuie, Jaiicourt, Huibeit, and othcr.s. 1 duced to French literature, and in which slie herself and 


Tlieie W'as not a little scandal about lier relations with not a few of her intimates appeared in traii.spareiit dis- 
Narboiine ; and it is very much to be doubted whelluT guise, fn the autumn of ISOIl she returned to Baris, 
tills can safely be set down, as her pa? legyri.sts usually set Whether, if slie laid not displayed such extraordinary 
it, to the mere*spito of the fir^t or royalist omii'mnts, to anxiety not to be exiled, Na[)i)Icon would have exiled her 
whom she and lier party were almost more obnovl. us than remains a qu(‘stioii , but, as she began at once a]>[)oaling 
the Ja.cobins. It is certain that this Miekleham sojourn to all sorts of per.-^ons to protect her, lie seems to have 
(the details of which are known from, among other sources, thought it better that she should not be protected. She 
the letters of I'anny Burney) has never been altogether was directed not to reside within forty leagues of Paris, 
satisfactorily accounted for. In the summer she returned and after cousiderablo delay she determined to go to 
to Co[)pet and wrote a i»ami»hlet on the queen's execution. Clerinany. She journeyed by Metz and Frankfort to 
The next year her mother died, and tlie fall of llobespierro Weimar, and arrived there in December. There she stayed 
opened the way back to Paris. M. de Stael (whose mis- during the winter, and then went to Berlin, where she 



mde the acqnAintaace of Augoet Wilhelm Schlegel, who 
afterwards bmme one of her intimates at Ooppet. Thence 
she travelled to Vienna, where, in April, the newM of her 
father’s dangerous illness and shortly of his death (April 
8) reached her. She returned to Coppet, and found her- 
self its wealthy and independent mistress, but her sorrow 
for her father was deep and certainly sincere. She spent 
the summer at the chateau with a brilliant company ; in 
the autumn she journeyed to Italy accompani^ by 
Schlegel and Sismondi, and there gathered the materials 
of her most famous work, Corinne. She returned in the 
summer of 1805, and spent nearly a year in writing 
Corinne\ in 1806 she broke the decree of exile and lived 
for a time undisturbed near Paris. In 1807 Corinne^ the 
first msthetic romance not written in German, appeared. 
It is in fact, what it was described as being at the time of 
its appearance, “a picturesque tour couched in the form 
of a novel.” The publication was taken as a reminder of 
her existence, and the police of the empire sent her back 
to Coppet. She stayed there as usual for the summer, 
and then sot out once more for Germany, visiting Mainz, 
Frankfort, Berlin, and Vienna. She was again at Coppet 
in the summer of 1808, and set to work at her book De 
VAlleimfjm, It took her nearly the whole of the next 
two years, during which she did not travel much or far 
from her own house. She had bouglit property in America 
and thought of moving thither, but chance or fatality 
made her determine to publish De VAUemagne in Paris. 
The submission to censorship which this entailed was 
sufficiently inconsistent, and she wrote to the emperor one 
of the unfortunate letters, at once undignified and provok- 
ing, of which she had the secret. A man less tyrannical or 
loss mean-spirited than Napoleon would of course have let 
her alone, but Napoleon was Napoleon, and she perfectly 
well know him. The reply to her letter was the condemna- 
tion of the whole edition of her book (ten thousand copies) 
as “ not French,” and her own exile, not as before to a 
certain distance from Paris, but from France altogether. 
The act was unquestionably one of odious tyranny, but it 
is impossible not to ask why she had put herself within 
reach of it when her fortune enabled her to reside any- 
where and to ])ublish what she pleased. She retired once 
more to Coppet, where she was not at first interfered with, 
and she found consolation in a young officer of Swiss origin 
named Bocca, twent3"-three years her junior, whom she 
married privately in 181 1. The intimacy of their relations 
could escape no one at Coppet, but the fact of the marriage 
was not certainly known till after her death. 

The operations of the imperial police in regard to 
Madame de Stacl arc rather obscure. She was at first 
reft undisturbed, but by degrees the chateau itself became 
taboo, and her visitors found themselves punished heavily. 
Mathiou de Montmorency and Madame Kt^caniier were 
exiled for the crime of seeing her ; and she at last began 
to think of doing what she ought to have done years 
before and withdrawing herself entirely from Napoleon’s 
sphere. In the complete subjection of the Continent 
which preceded the Eussian War this was not so easy as 
it would have been earlier, and she remained at home 
during the winter of 1811, writing and planning. On 
May 23 she left Coppet almost secretly, and journeyed 
by Bern, Innsbruck, and Salzburg to Vienna. There she 
obtained an Austrian passjtort to the frontier, and after 
some fears and trouble, receiving a Eussian passport in 
Galicia, she at last escaped from the dungeon of Napo- 
leonic Europe, swearing never to return thither. It 
seemed likely that the proclamation of war between 
France and Russia, on June 22, would help her to keep 
the vow. 

Site journeyed slowly though Russia and Finland to 


Sweden, making some stay at St Petersburg^ spent Hib 
winter in Stockholm, and then set out for England. 
Here she received a brilliant reception and was much 
lionized during the season of 1813. She published De 
rAllemagne (a book much more really remarkable than 
Corinrui) in the autumn, was saddened by the death 
of her second son Albert, who had entered the Swedish 
army and fell in a duel brought on by gambling, under- 
took her Conteid^rcUiom sur la Involution Fran^aise, and 
when Louis XVIIL had been rejstored returned to Paris. 
Both in the summer and in the winter of 1814 she visited 
Coppet, and was meanwhile a prominent figure in Parisian 
society. She was in Paris when the nows of Naix>leon’s 
landing arrived and at once fled to Coppet, but a singular 
story, much discussed, is current, of her having approved 
Napoleon’s return. Tliorc is no direct evidence of it, but 
the conduct of her close ally Constant may be quoted in 
its support, and it is certain that she bad no aflfection for 
the Bourbons. In October, after Waterloo, slio set out 
for Italy, not only for the advantage of her own health 
but for that of her second husband, Rocca, who was dying 
of consumption. Her daughter married lluke Victor de 
Broglie on February 20, 1816, at Pisa, and became the 
wife and mother of French statesmen of distinction. The 
whole family returned to Coi)pet in June, and Byron now 
frequently visited Madame de Staol there. He ha<l 
quizzed her a good deal in London, but liked her better in 
her owm house, though even there ho noticed her constant 
straining to be something different from herself. Despite 
her increasing ill-health she returned to Paris for the 
winter of 1816-17, and her salon was much frequented. 
But in March she is si>oken of as “dying,” and she had 
already become confined to her room, if not to her bed. 
She died on the 14th of July, and Rocca survived her 
little more than six months. Nor was her eldest son long- 
lived. After editing a collected edition of his mother’s 
works he died at the age of thirty-seven in 1827. 

Madaino do Stacl occ‘uj>ic8 a singular )>ositioii in Kreiicli liter- 
ature. The inou of lier own tiinf» exalted her to the bkies, and the 
most extravagant estimates of her (as “ tin? greatest woman in 
literary history,” as the “foundress of the lornantio movement,” 
as representing “ideas,” while lier contemporary Chateaubriand 
only lepresen ted words, colours, and images, and so forth) are to bo 
found ill those histories of literature whicli faitli fully repeat second- 
hand and traditional opinions. On the other hand, it is uekuow 
lodged that she is now very little read. Saintc-lleuve, who pi*ofc88C« 
a “ culto " for her, and who has treated her at great length ajid 
with much indulgence ; M. Scherer, a compatriot and eo-religiouist, 
who is stiongly piejiidiccd in her favour ;l)oudaii,u kind of liteinry 
retainer of her connexions, — all allow this, and anyone who speaks 
with an intimate knowledge of eiirrciit French literatuic* must agree 
that since they spoke neglect of her has increased. No writer of 
such eminence is so rarely quoted ; none is so entirely destitute of 
that tribute of new and snlendid editions which Fiance jiays to 
lier favourite classics more lavishly than any oilier nation ; none is 
so seldom the subject of a literary CftM.ycr<e. Tlie olmndant docu- 
ments in the hands of lier descendants, the famibes ol Broglie and 
Haussonvillc, have indeed fiiinished mateiial ioi j»a))e)s icceiitly, 
but these arc almost wholly on the social asper t ol Madame do 
Stuel, not on her literary niciit. Noi wdien tlic Jilc and woiks come 
to be examined independently is themgl<*ct seen lo bo without 
excuse. An ugly coquette, nii old wfiman who uiade a fhluiilous 
maniage, a blue-stocKiiig who sjiexit much ot lier time in pcstciriiig 
men of genius, and drawing from tJieni saicastic com iiient behind 
her back, — these things are not atti.ulive. Her hoidis aio seen 
to be in Ini'ge part meioly clev(‘r reflex ions of other iwople’s views, 
orview^s cuirent at the tune, and tlic famous “ ideas” turn out to 
bo chiefly the ideas of tlm books or the men with whom she. 'was 
from time to time in e,oiila<‘t. The sontimeiitaUty of hei sentiment 
and the florid inagniloqueiiec of her style eijually disgust the 
reader ; and, when it is suggested to him that the revolution of 
taste and manners hurts novels inoie than anything else, ho is 
tempted to ro}>ly that it has not hint Fun Qiii.ruh^ or Gil JilaSf or 
Jiohinson Crusoe, or 7 * 07 n Jones, or Mannn Lcaeitut^or The yintujnary, 
and that if it has hurt Coruine it is siinjily hceause tliesc are groat 
books and Oorivnc is not a great book. 'J'lieic is liiith in this, 
but to slate it alone would be in Ihe Ligliist degree unfair. 
Madame de Stacl’s faults are great ; her .style is of cn age not for 
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all time ; her ideas are mostly 800 ond*liand and frequently super* 
f icial. But nothing sairo a very groat talent could have shown itself 
80 receptive. Take away her assiduous frequentation of society, 
from the later jihiloaophe coteries to the age of Byron, — take away 
the influence of Constant and Scdilegel and her other literary 
friends, — and probably little of her will remain. But to have 
caught from all sides in this manner the floating notions of society 
and of individuals, to reflect them with such vigour and clearness, 
to combine thein with such not incouHiderable skill into connected 
hooks, is not anybody’s task. Her two best books, Curinne tin^ 
Dc VAlkma^nc^ are in all probability almost wholly unoriginal, 
a little sentiment in the first and a little constitutionalism in the 
second being all that she can claim. But Connar is still a very 
remarkable exposition of a certain kind of e*Htln'ticiHm, and L)c 
VAUemagm is still perhaps the most remarkable account of one 
country by a native and inhabitant of another wliii'h exists in 
literature. This praise, and it is very liigli praise, can bo given to 
Madame de Stael, But tb||| merits which it alhiws are not merits 
of the class which secure readers for ever. Neither m stylo nor in 
thought was she of the first class or ]M*rliaps of the second ; and 
besides thought and stylo nothing will save books 

Ilnroii Auguste; <lc Stael (vikod, an l»»a hern Naiil, the roinplote works of his 
motlior In sovontcen volumt-'s (raiis, 1820-0. and the edition was afterwards le- 
publlshod In a compiicter form, and, NiipplenuMited by sonio CKuvre* luMiteSy 
is still obtainable In vols larifc Mv<i (hidot). The Considerations and the Iht 
Annies t€Kjr%t had been publisiwd iiflei Madame de Slael's death. There Is no 
i-eocnt reissue of the whoir, and Ihn minor woiks have not been r«*pnnt«‘d, but 
CoHnnCt JMphrne, and Dr I’Aflrmai/tie are (jaslly accessible in cheap mul se]iaratc 
forms. Of roectil. works cm Mudume «lc StncI, or lathei on t.'oppet and Its 
society, those of MM Caro and Otlifiiln d’riaiiMsonvIlle may be mentioned. In 
Kn^Iish there Is an «*laliointe bl(>i;ia]ihy by A. titevens (London, 18K0), full of 
information, but unluckily not at all ciltieul, (G. SA.) 

STAFFORD, an inland county of England, is bounded 
on the S.K. by AV''arwicksbiro, S. by Worcestershire, W. 
by Shropshire, N.W. by Clicshire, and E. by Derbyshire, 
just touching Leicestershire. Jt is of irregular outline, 
and has been likened to an elongated and coinpresscid pear, 
fioinowhat tapering at both ends. Its greatest length from 
north to south is 53 miles, and its greatest breadth is 35 
miles. The area is 748,433 acres — about 1170 square 
miles. 

Surface ami (leology. — Although the general aspect of 
the county is tliat of a ])lain, it lias been pronounced 
** rather a subalpine or hilly district”; hut its highest hill, 
Axo Edge, is only 1756 feet above the level of the sea. 
In the north the land is undulating and very picture>squc ; 
the hills here are the loftiest in the county, as Axo Edge, 
Cloud Thorpe, Mow Cop, and other hillocks and mounds 
called “edges.” Those are mostly composed of millstone 
grit. Til the south we have sandstone, gravel, limestone, 
and basalt, represented respectively by Kinfare Tklge, 
Barr and (Jannock Chase, 8edgley, and Clent. The prin- 
cipal rivers are the Trent, the Tame, the »Sow, the Penk, 
the Stour, the Blythe, the Tern, the Churnct, the Lyme, 
the Smestow, and the Manyfold ; of those the Trent is the 
most important. The Severn has a short jiart of its 
course within the county, traversing the coal-field at 
Arley. The Dove separates Staffordshire from Derby- 
shire. Several of the rivers are well supplied with fish. 

Geologically the county is included in the New lied 
Sandstone district of England, and is of the Carboniferous, 
Permian, and Triassic systems of formation. It is rich 
in limestone and coal. According to Mr Garner {Natural 
History of the. County of Stafford)^ the following is a sum- 
mary of its geological characters : —the Polley coal-field 
occupies 51 square miles ; the South Stafforclshire coal- 
field (excluding about 11 miles of it situated in other 
counties), 65 ; the Silurian limestone, Jz;c., in the south of 
the county,* 1 6 ; the Rowley basalt, 1 ; the Clout basalt, 

2 ; the Arley coal-field, basalt, cornstone, tkc., 7 ; the 
mountain limestone, 40; the Cheadlo coal-field, 18; the , 
Cliiddleton coal-field, 1 ; the Meerbrook coabfielfi, 4 ; the j 
millstone grit, 100 ; the New Red Sandstone (marl, gravel, 
rock, sand, and peat), 825. I 

The county is very rich in fossils. In the coal, the 
limestone, and the Silurian deposits the remains of marine 
animals and plants are especially numerous The museums 
in several towns have good collections of corals, calamites, I 
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and ferns ; and probably the finest examples of trilobites 
and encrlnites have been found in this part of England. 
The teeth of the Megalickthys have been found in the 
coal strata, and the Dudley museum contains a specimen 
of M. hihlyertif nearly entire. The county is very rich in 
mineral productions. In a single year 12,000,000 tons 
of coal and 1,173,866 tons of iron have been obtained. 
The greatest quantity of iron is raised in the north and 
of coal in the south. Of the places at which the various 
products are found may bo named — Birch Hills for anthra- 
cite coal; Hanley Green for peacock coal; Longton for 
cannel coal ; Wednesbury for hiematite iron ore ; Langley 
Close for grey marble ; the Rowley Hills for basalt. At 
Bilston casting sand, at Kingswinford fire-clay and fire 
bricks, at Tutbury alabaster, at Powke Hill black marble, 
and at Hemley Green red ochre are produced. In Decem- 
ber 1 885 an important discovery of coal was made near 
Dudley, Mr S. Blewitt has driven from the Grace Mary 
pits about 250 yards towards the Ivy House estate, 
through the igneous rocks, and come upon a large area ol 
the best hard coal, about thirty feet in thickness, and some 
thirty acres in area. 

ClhnalG and Agriculture.^ Asi regards clitnato the county shares 
the characitei isties comiiiou in the midland district of Kiigland. 
Agriculture, though not its distinctive feature, forms a very import- 
ant item ill the industry and wealth of Staironlahiro, The returns for 
1886 furnish the following report : in corn crops there were 94,273 
acres ; roots, artificial gimscs, Ac. , 43,343 ; clover and grasses, 46, 832 ; 
permanent pasture, 412,566 ; fallow, 7203; orchards, 1188; market 
gardens, 866; nursery grounds, 233; woods and plantations, 34,911. 
From the same returns we learn that the number of horses em- 
ploycil in agriculture was 16,031 ; unbroken lioiTitcs and brood mares, 
7802; cows in milk or in calf, 74,868; cattle under two years 
old, 56,224; two years and upwunl, 25,922; one-year-old sheep, 
142,955; sheep uinler one year, 106,950; and jiigs, 48,569. The 
total number of propriety s in the county was returned in 3873 
ns 43,371, possessing 038,084 acres, producing an annual rental of 
£3,630,254. I'lie estimated extent of waste or common land was 
7809 acres. Of the owners 33,672 owned less than one acre each. 
Eight proprietors w<‘re owners of more Ihnti 10,000 acres each, 
vi/.., Earl of Lichfield, 21,433; Earl of Slircw'sbury, 18,954; Lord 
Ilatherton, 14,901; Maiquis of Angle.sey, 14,344; Sir J. 11. Crewe, 
14,256; Duke of Sutherland, 12,744; Lord Hagot, 10,993; Sir T. 
E, F. Boughey, 10, .505. 

Manufactures. — The inannfactures of Rtaffordsliire are of a very 
varied character. Almost everything which is maile of iron is 
manufactured in one towm or another; and it would only be 
tedious to cnuinerate the almost iiiliiiite variety of goods produced. 
Wolverhampton and Willenhall are famous for locks, Ciadley for 
nails, Oldbury for railw’ay carnage.s, Walsall for S|)iir‘i, bits, and 
saddlery, 'Fipton for anchors, Smethwick for glass, Solio for 
steam engines and hydraulic jacks, Wednosficld for keys, Bilston 
for tinplate wares, and Bloxwioh for bits. Tlianks to the labours 
of .}o.siah Wedgwood and Flaxman, the pottery work of Stafford- 
shire ranks among the most famous manufactures of the kingdom, 
and Etruria is a household word wherever the admirable unci 
artistic Wedgwood ware is known. The ale produced at Burton- 
on-Tront finds a market in almost every civilized country in the 
world, and in some that can scarcely ho so described. 

Communication. — The county is admirably provided with rail- 
ways, canals, and tramways. The main roads are excellent, and 
are well maintained and kept in capital condition. 

Administration and Population. — The population in 1861 was- 
746,943; in 1871 858,326; and in 1881 981,013 (males 492,009, 
fcimales 489,004), an average of I’Sl persons to an acre. Stafford- 
shire is in the Oxford circuit, and is nearly all in the diocese of 
Liclifield. The seat of tlie bishopric and the will courts are at 
Lichfield. The assize town is Stafford. There are five hundreds, 
each having two divisions : — North Totinonslow (Leek) and South 
Totraonslow(Cheadle), North Firehill (Potteries) and Soutli Pirehill 
(Stone), North Offlow (Burtou-on-Trent) and South Offlow (Walsall), 
East Cuttlestone (Kugoley) and' West Cuttlestone (Gnosall), North 
Seisdon (Sodgley) and South Seisdon (Kinfare). The county has 
one court of quarter sessions, and is divided into twenty-two petty 
and s^HJcial sessional divisions ; and there are 247 civil parishes and 
sixteen poor law unions. The municipal boroughs nuniber twelve ; 
— Burslem, population 26,522; Burton-on-Trent (partly in Derby- 
shire), 39,288; Hanley, 48,861 ; Lichfield, 8349 ; longton, 18,620; 
Ncwcastlo-under-Lymc, 17,508; Stafford, 19,977; Stoke-on-Tront, 
19,261 ; Tamworth (partly in Warwickshire), 4891; Walsall 68.795 ; 
West Bromwich, 56,295 ; Wolverhampton, 75,766, 
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By the Bediatiibution itf Seats Act, 1885, the parliamentary 
representation of Staffordshire was arranged as follows: — seven 
boroughs each retunnng one member, one borough returning three, 
and seven county divuions with one member to each,— making 
seventeen members for the whole county. The county divisions 
are named respectively Burton, Handsworth, Kiiigswinl'ord, Leek, 
Lichfield, Korth-West, and West. The following is a list of the 
boroughs, with populations given by or based on the census of 
1881 Wolverhampton (three members), 164,332 ; Hanley, 75,912 ; 
Nowoastle-nndcr-Lyme, 49,293; Stafford, 19,977 ; Stoke-on-Trent, 
64,091; Walsall, 69,402; Wednesbury, 68,142; West Bromwich, 
56,295. 

History and dniiquUies, — Much antiquarian learning has been 
employed in showing that Staffordshire was in early ante-Roman 
days famous for the presence and power of the Diniids. ('annock 
Chase has been described as their licadquartcrs in Britain; and 
Barr Beacon has been generally accepted as one of their principal 
places of worship, of which Drood or Druid Heath by its name 
still preserves the tradition. At the time of Caesar’s arrival in 
the island this part of England was peopled by tribes whom the 
Homan authors designate as Comavii or Carnabii. The con(|iierors 
named the central part of the country, wliich included Stafford- 
sliii’c, Flavia Capsariensis. Two of their most famous roads, 
Watling Street and Icknicld Street, passed through the county, 
— the lirst-namcd from Fazeley through Wall (Etocchnn) to 
Wroxetor and the Icknield Street through Hirmitig- 

liaiii to Wall, and by Burton -on-Treiit to Derby. In Saxon times 
Statfordshiro formed part of tlie groat kingdom of Mercia, which 
^\as remarkable for the tenacity with which the people clung to 
tljeir old faith and resisted the introduction of (’hristianity. The 
now faith, however, prevailed over paganism, and a c'lithedral 
was fouiidod at Liehlield. Throu^li the influeneo of Ofla, Dope 
Adrian in 786 made the see an independent arelibishoprie, but 
this honour was only possessed for a short period. Mercia was 
treque.ntly invaded by the Danes, and several battles wore fought 
in Staffordshire, notably at Tcttcnhall and Weducaficld (Woden’s 
Field), and a largo number of Danes settled in this jmrt. So 
rajudly did they (»ecupy the land that in 1016, when the Danish 
king Canute divided iiis eoiKjUests into four earldoms, Mercia was 
believed to have as many Danish as Saxoii inhabitants. After the 
Norman Conquest the county was divided among the Conqueror’s 
retainers, the barons De Torri, De Montgomery, Kitz-Anseulf, and 
Do Fcriers coining in for the lion’s share. Of after historical 
events the most noted aro the defeat and exeeutioii of the earl of 
Lancaster by ICdward IT. in 1322, and the battle at Blore Heath in 
1 159, in which the Yorkists wore victorious over the Lancasterians. 
During the Civil War Lichfield cathedral was besieged in 1643, and 
Ijord Brook was killed by a shot fired from the battlements of the 
great tower. Mary queen of Soots was imprisoned in Tutbury 
I'astle from 1569 to 1572. In 1745 Charles Edward, the Young 
rioten<ler, in his attempt to win the crown of England, penetrated 
as far as Tjcek. 

Early British loinaiiis exist in various parts of the county; and 
a large number of barrows have been opened in which human 
bones, urns, fibulse, stone, hammers, armlets, jiins, pottery, and 
other articles have been found. In the neighbourhood of Wetton 
no fewer than twenty-three barrows have been opened, and British 
ornaments have been found in N(’edwood Forest Several Roman 
camps also exist in diflerent parts. But of iiiediieval times the 
chief legacy is the cathedral at LioiiriKLn (y.v.)» mt»st 

beautiful in the kingdom. Of other interesting places the most 
worthy of notice aie Bcaudesert, Bentley Hall, Chilliiigton, Dudley 
Castle, Enville Hall, Ingcstre, Stafford Castle, Tamworth Castle, 
Ti.vall, and Wrottesley Hall. More mod«‘rn monsiims arc Ham 
Hall, Alton Towers, Sliiigborough, Pattcsluill, Kcclo Hall, and 
Trontham. Of famous personages belonging to the county arc 
John Dudley (duke of Northumberland), Cardinal Pole, Archbishop 
Sheldon, Col. John Lane, General Harrison, Loid Anson, Earl St 
Yiiieent, Iznak Walton, Dr Samuel Johnson, David Garrick, Josiah 
Wedgwood, Miss Seward, Mary Howitt. 

Sec riot, Natural Ilntory of Slafforthhtre, I68fi; KrdcBwick, Sw'vev of Stafford- 
1717; Shaw, JJistm'jt and AnUquttira of Staffofdnfnrr, 170H-1KOI, Pllt, 
Topoffraphical /ftstort/ of Stafforthhire^ 1817 ; Oainer, Natural ItUtory of the 
tUmnty of Stafford, 1844; iMUfCtovd, Slajffordshire and Watifficiishire, 1874; and 
the puMiciitlnns of the Sait. Aichsoological Society. 

STAFFORD, a parliamentary and municipal borough 
of England, and the county town of Staffordshire, is situated 
on the left bank of the river Sow, almost in the heart of 
England. Tt is 123 miles from London and 29 j from 
Birmingham, and is in the southern division of the hundred 
of Pirehill. The principal trades of the town are tanning 
and the manufacture of boots and shoes, more especially 
for ladies. The oldest church is that of St Chad, said to 
be originally of Saxon origin. It was formerly a large and 
beautiful church, with chancel, nave, aisles, transepts, and 
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a central tower, but has suffered severely from time, neglect, 
and rough treatment. Restoration was begun in 1865, and 
the operations led to the discovery of some fine interlacing 
Norman arches and a l>cautiful Norman archway with some 
rich sculptured work between the nave and tower. These 
were restored in 1866 and a new roof was put on the 
chancel in memory of Izaak Walton. In 1874, the nave, 
arcades, and open-timbered roof were restored in memory 
of Mr Thomas Salt ; in 1874-76 the south aisle was rebuilt, 
and in 1884-85 the to\\er. The finest of the churches in 
Stafford is undoubtedly St Alary’s, which w’as admirably 
restored in 1844-45 by Sir Gilbert Scott, at a cost of 
£»30,000. Tt contains some good nioiniments, and seve- 
ral very fine memorial windows of stained glass. Other 
churches worthy of luoiition are (3irist (’hurcli, St Paul’s, 
and St Thomas’s. The grammar school is a very old 
foundation, enlarged by Edward VI.; the jn-esent building 
was erected in 18G2. The free library w’as opened in 
1882, and is now fairly well supplied with books. The 
William Salt library contains a unique collection of books, 
deeds, autographs, engravings, and drawings relating to 
the county, collected by Air Salt and presented by his 
widow. It contains some 7000 volumes, betw'een 2000 
and 3000 deeds, and more than 9000 drawings, auto- 
graphs, and valuable AISS., mostly relating to the history, 
topography, itc., of tlie county. The town also jiossasses 
a good museum, collected principally by ATr Clement 
L. Wragge, and called by his name; sp(3cialJy interesting 
is its almost perfect collection of fossils. Stafford also 
contains a good school of art and a mechanics’ institute. 
Other prominent buildings are the shire Imll, in which 
the assizes and (piarter sessions are held, and the borough 
hall ; the latter contains the municipal offices, and also 
has a large hall for jmblic meetings. Stafford is well 
supplied w'itli charitable institutions, among which may 
be mentioned the general infirmary, built in ITCJO; the 
county lunatic asylum in 1818; and the Coton Hill 
institution for the insane in 1854, beautifully situated on 
rising ground, which commands extensive views of some 
of the loveliest country in the county, wliilo its own 
grounds aro tastefully laid out. The householders of 
Stafford formerlj'^ possessed the right of using some very 
c.xtensivo common land situated north of the towm; in 
1880, however, all that remained (134 acres) wus enclosed, 
and is now held for the people by a committee of house- 
holders elected annually. A i>art of this land, called 
Stone Flat, is preserved as a public recreation ground. 
Of another common named C’oton Field, consisting of 
about 180 acres, 70 acres were in 1884 transferred abso- 
lutely to the freemen, and have been divided into 401 
garden allotments, which are let at a small rental to 
resident freemen or their widows. Tlio parliamentary 
borough (area 774 acres, with pojmlation of 18,904 in 
1881) was extended in 1886, and is now identical w^ith 
the municipal borough. The area of this is 1012 acres, 
and the population, 14,437 in 1871, was in J881 19,977. 
The Act of 1886 reduced the parliamentary representation 
from two members to one. 

Stafford was of coiisiih'iahlf* importaiKO ln'foro tho Couquest. 
The site was at first known as Bf^tU'lmfy oi Belhcney, from the 
island on which the c.iiili(‘st lioiLscs were built. As tlici town grew 
its name w'as changed into fliat of Statford oi Stafford. In 
913 Ethelllcda, sister of Kdwiirtl the Elder, eieeled a forlificntion 
liere, generally called a castle, but <loubtIcss one of those de*. 
feusivo mounds whieli from their admirable i>ositioiis were after- 
■wanis selected by tlie Normans as the sites of their castles and 
strongholdsL About a jtjar and a half afterwards Edwaid the 
Elder built a tower, wifli walls and a foswj round it. I'ennniit 
says this was on the mount called Castle Hill hy Spenl. SlaJford 
is mentioned in Domesday as a city paying £9 in customs. There 
were 38 royal burgesses, and the earls of Mereia lumeKsed twenty 
mansions. The niimbcr of houses entered is 178. William built 
a castle on tlie old site, of w'hich he appointed Robert de Torn 
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gorenior, who took the name De Stafford frbm that of the town, 
and was the originator of the great family of the Staffords. At 
this time it contained a royal mint ; some of the coins are still 
extant, liearing on the obverse the head and name of the king, 
and on the reverse “Godwiniie on Staef.” Godwiune was the 
“king’s money er.” The castle of Robert do Torri was rebuilt 
by Riupli de Stafford in the reign of Edward 111. ; during the Civil 
war it was held for the Royalists by the earl of Northampton, 
but was taken for the Parliament by Sir WilHain Rrcrcton in May 
1643. Tlie castlowas soon afterwards dcniolislied by order of the 
Farlinmont. When fortiBed, Stafford liad four gates. Tliat on 
the soulli, near the river bridge, called the Green-gate, was taken 
down in 1780. The arch of the East-gate was stjinding a few years 
ago. The Gaol -gate was in ruins in 1680. The site of the fourth 
gate is unknown. King John confirmed and enlarged the privileges 
granted by the old charter. This was again confirmed by Edw'ard 
Vl., and on August 6, 1675, Elizabeth visited the town. Staffmd 
adopted the l^ocal GovernmcMit Act, 18.58, on April 23, 1872 ; and 
in 1876 an Act was obtained for exiending llie borough bonndario.s. 
The corporation now consists of a mayor, eight aldermen, and 
twenty-four councillors. 

STAG. See Deer. 

STAHL, UEoiMt Ernst (1C60-1734), chemist, was 
born on 21st October IGdO at Ansbach, studied at Jena, 
and became court-physician to the duke of Weimar in 
1687. In 1G94 he was appointed professor of medicine 
in Hallo and in 171 G physician to the king of Prussia. 
He died at Berlin on May 14, 1734. His TJieoria Medica 
Fern appeared at Halle in 1707 (sec Medicine, vol. xv. 
p. 812), and his Ejperimerda et Ohm'vaiwne^ ChemioB 
at Berlin in 1731 (see Chemistry, vol. v. pp. 460-61). 

STAlll, James Dalrymple, First Viscount (1619- 
1695), was born in May 1619 at Drummurchie in Ayrshire. 
He was descended from a family for several generations in- 
clined to the i)rinciples of the Reformation, and had ances- 
tors both on the father’s and the mother’s side amongst the 
Lollards of Kyle. His father James Dairy mple, laird of the 
small estate of Stair in Kyle, died when he was an infant ; 
his mother, Janet Kennedy of Knockdaw, is described as 
“ a woman of excellent spirit,” who took care to have him 
well educated. From the grammar school at Maucliline 
he went in 1633 to the university of Glasgow, where he 
graduated in arts on July 26, 1637, Next year ho went 
to Edinburgh, probably with the intention of studying 
law, but the troubles of the times then approaching a 
crisis led him to change his course, and we next find him 
serving in the earl of Glencairn’s regiment in the war of 
the Covenant. What part he took in it is not certainly 
known, but he was in command of a troop when recalled 
in 1641 to compete for a regency (as a tutorship or 
professorship was then called) in the university of Glasgow. 
He was elected in March. Mathematics, logic, ethics, and 
polities were the clnef subjects of his lectures, and a note- 
book on logic by one of his students lias been preserved. 
His activity and skill in matters of college business were 
praised by his colleagues, who numbered amongst them 
some of the leading Covenanting divines, and his zeal in 
teaching was gratefully acknowledged by his students. 
After nearly seven years’ service he resigned his regency, 
and removed to Edinburgh, where he was admitted to the 
bar on February 17, 1648. This step had probably been 
rendered easier by his marriage four years before to 
Margaret Boss, co-heiress of Balneil in Wigtown. Stair’s 
practice at the bar does not a])pear to have been large ; 
his talents lay rather in the direction of learning and 
business than of oratory or advocacy. His reputation and 
the confidence reposed in him were shown by his appoint- 
ment in 1649 as secretary to the commission sent to The 
Hague to treat with Charles II. by the parliament of 
Scotland. The negotiation having been broken off through 
tlie unwillingness of the young king to accept the terms of 
the Covenanters, Stair was again sent in the following 
year to Breda, whore the failure of Montrose’s expedition 
forced Charles to change his attitude, and to return to 
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Scotland as the covenanted king. Stair had preoeM 
him, and met him on his landing in Aberdeenshire^ 
prolmbly carrying with him the news of the execution of 
Montrose, which he had witnessed. 

During the Commonwealth Stair continued to practise 
at the bar ; but like most of his brethren he refused in 
1654 to take the oath of allegiance to the Commonwealth 
and abjuration of royalty. Three years later, on the 
death of Lord Balcomie, Stair was appointed one of the 
commissioners for the administration of justice in Scotland 
on the recommendation of Monk. His appointment to 
the bench on Ist July 1657 by Monk was confirmed by 
Cromwell on the 26th. Stair’s association with the English 
judges at this time must have enlarged his acquaintance 
with English law, as his travels had extended his knowledge 
of the civil law and the modern European systems which 
followed it. He thus acquired a singular advantage when 
he came to write 'V>n law, regarding it from a cosmopolitan 
or international rather than a merely local or national point 
of view. His actual discharge of judicial duty at this time 
was short, for after the death of Cromwell the courts in 
Scotland were shut, — a new commission issued in 1660 not 
having taken effect, it being uncertain in whose name the 
commission ought to run. It was during this period that 
Stair became intimate with Monk, who is said to have been 
advised by him when he left Scotland to call a full and 
free parliament. Soon after the Restoration Stair went to 
London, where he was received with favour by Charles, 
knighted, and included in the new nomination of judges 
in the Court of Session on 13th February 1661. He was 
also put on various important commissions, busied himself 
with local and agricultural affairs, and, like most of the 
Scottish judges of this and the following century, acted 
with zest and credit the part of a good country gentleman. 

In 1662 he was one of the judges who refused to take 
the declaration that the National Covenant and the 
Solemn League and Covenant wore unlawful oaths, and, 
forestalling the deposition which had been threatened as 
the penalty of continued non-compliance, he placed his 
resignation in the king’s hands. The king, however, sum- 
moned him to London, and allowed him to take the decla- 
ration under an implied reservation. The next five years 
of Stair’s life were comparatively uneventful, but in 1669 
a family calamity, the exact facts of which will probably 
never be ascertained, overtook him. His daughter Janet, 
who had been betrothed to Lord Eutherfurd, was married 
to Dunbar of Baldoon, and some tragic incident occurred 
on the wedding night, from the effects of which she never 
recovered. As the traditions vary on the central fact, 
whetlier it was the bride who stabbed her husband, or the 
husband who stabl)ed the bride, no credence can be given 
to the mass of superstitions and spiteful slander which 
surrounded it, principally levelled at Lady Stair. In 
1670 Stair served as one of the Scottish commissioners who 
went to London to treat of the Union ; but the project, 
not seriously pressed by Charles and his ministers, broke 
down through a claim on the part of the Scots to what 
was deemed an excessive representation in the British par- 
liament. In January 1671 Stair was appointed president 
of the Court of Session. In the following year, and again 
in 1673, ho was returned to parliament for Wigtownshire, 
and took part in the important legislation of those years 
in the department of private law. During the bad time 
of Lauderdale’s government Stair used his influence in the 
privy council and with Lauderdale to mitigate the severity 
of the orders passed against ecclesiastical offenders, but 
for the most part he abstained from attending a board 
whose policy he could not approve. In 1679 he went to 
London to defend the court against charges of partiality 
and injustice which had been made against it, and was 
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ihatiked hy his brdrbtea for his buccobb. When in the 
following year the duke of York came to Scotland, Stair 
distinguished himself by a bold speech, in which he con- 
gratulated the duke on his coming amongst a nation which 
was entirely Protestant. This speech can have been little 
relished, and the duke was henceforth his implacable enemy. 
His influonce prevented Stair from being made chancellor 
in 1681, on the death of the duke of Rothes. 

The parliament of this year, in which Stair again sat, 
was memorable for two statutes, one in private and the 
other in public law. The former, relating to the testing 
of deeds, was drawn by Stair, and is sometimes called by 
his name. Althougli it is susceptible of some improve- 
ment, the two centuries during which it has regulated this 
important branch of practical conveyancing is a testimony 
to the skill of the draftsman. The other was the infamous 
Tost Act, probably the worst of the many measures 
devised at this period with the object of fettering the 
conscience by oaths. Stair also had a minor share in the 
form which this law finally took, but it was confined to 
the insertion of a definition of “the Protestant religion”; 
by this he hoped to make the test harmless, but his ox- 
liectation was disappointed, and the form in which it 
emerged from parliament was such that no honest man 
could take it. Yet, self-contradictory and absurd as it 
was, the Test Act was at once rigidly enforced. Argyll, 
<vho declared he took it only in so far as it was consistent 
with itself and the Protestant religion, was tried and 
ciondeinned for treason, and narrowly saved his life by 
escaping from Edinburgh C^astle the day before that fixed 
for bis execution. Stair, dreading a similar fate, went to 
London to seek a personal interview with the king, who 
had more than once befriended him, perliaps remembering 
his services in Holland ; but the duke of York intercepted 
his access to the royal ear, and when ho returned to Scot- 
land he found a now commission of judges issued, from 
which his name was omitted. He retired to his wife^s 
estate in (jalloway, and occupied hitnself with preparing 
for the j)ress lus great work, llie Institutions of the Law of 
Scoilaml^ which he published in the autumn of 1681, with 
a dedication to the king. 

He was not, however, allowed to pursue bis legal studies 
in peaceful retirement. His wife was charged with 
attending conventicles, his factor and tenants severely 
lined, and he was himself not safe from prosecution at 
any moment. A fierce disjmte arose between Claverhouso 
and his son, the master of Stair, relative to the regality of 
(llenluce ; and, both having appealed to the privy council, 
( Uavorhoiisc, as might have been expected, was absolved 
from all the charges brought against him, and tlie master 
was deprived of the regality. Stair had still powerful 
friends, but his o]>pononts were more powerful, and lie 
received advice to quit the country. He repaired to 
Holland in October 1684, took up his residence, along 
with his wife, some of his younger cliiJdren, and his 
grandchild, afterwards the fiold-marslial Htair, at Leyden, 
AVliilo there he jniblished the Decisions of the Court of 
Session beiwee7i IGOG and ]671, of which ho had kept a 
daily record, and a small treatise on natural philosophy, 
entitled Physiologia Nova Expenmenialis. 

In his absence a prosecution for treason was raised 
against him and others of the exiles by Sir O. Mackenzie, 
tiie lord advocate. He was charged with accession to the 
rebellion of 1679, the Ryehouse plot, and the expedition 
of Argyll. With the first two he had no connexion ; with 
ArgylFs unfortunate attempt he had no doubt sympa- 
thized, but the only proof of his complicity was slight, 
and was obtained hy torture. The proceedings against 
him were never brought to an issue, having been continued 
by RucceBsive acljournments until 1687, when they were 
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dropped. ^The caiue of their abandonment was the ap- 
pointment of his son, the master of Stair, who had made 
his peace with James II,, os lord advocate in room of 
Mackenzie, who was dismissed from office for refusing to 
relax the penal Jaws against the Catholics. The master 
only held office as lord advocate for a year, when he was 
“ degraded to be justice clerk ” — the king and his advisers 
finding him not a fit tool for their purpose. Stair remained 
in Holland till the following year, when ho returned under 
happier auspices in the suite of William of Orange. William, 
who had made his acquaintance through the pensionary 
Fagel, was ever afterwards the firm friend of Stair and his 
family. The master was made lord advocate; and, on 
the murder of President Lockhart in the following year, 
Stair was again placed at the head of the Court of Session. 
An unscrupulous opposition, headed by Montgomery of 
Skelmorlio, who coveted the office of secretary for Scot- 
land, and Lord Ross, who ainujd at the presidency of the 
court, sprang up in the Scottish ])arliainent ; and an anony- 
mous jiamphleteer, perhaps Montgomery himself or Fer- 
guson the Plotter, attacked Stair in a pamphlet entitled 
The Late Proceedings of the Parliament of Scotland Stated 
and Vindicated, Ho defended liimself by publishing an 
A})ology, which, in the opinion of impartial judges, was a 
complete vindication. Shortly after its issue ho was created 
Viscount Stair. Ho had now reached the summit of his 
prosperity, and the few years which remained of his old 
age wore saddened by private and public cares. In 1692 
he lost his wife, the faithful partner of his good and evil 
fortune for nearly fifty years. The massacre of Glencoe, 
which has marked the master of Stair with a stain which 
his great services to the state cannot efface,- for he wob 
undoubtedly the principal advisor of William in that 
treacherous and cruel deed, — was used as an opportunity 
by his adversaries of renewing their attack on the old 
president. His own share in the crime was remote; it 
was alleged that he had as a privy councillor declined to 
receive ( ilencoe's oath of allegiance, though tendered, on 
the technical ground that it was emitted after the day 
fixed, but even this was not clearly proved. Rut some 
share of the odium which attached to his son was naturally 
reflected on him. Other grounds of complaint were not 
difficult to make up, whicli found willing supporters in 
the oppo-sition members of j>arl lament. A disapf>ointed 
suitor brought in a bill in 1693 complaining of his 
partiality. He was also accused of domineering over the 
other judges and of favouring the clients of his sons. 
Two bills were introduced witliout naming him but really 
aimcil at him, — one to discjualify jieers from lieing judges- 
and the other to confer on the crown a power to appoint 
teirqiorary presidents of the court. Tlie complaint against 
him was remitted to a committee, which after full inquiry 
completely exculpated him ; and tlie two bills, whoso 
iucompetoncy he demonstrated in an able ])ap(‘r addressed 
to the commission and parliament, wore allowed to drop. 
He was also one of a parliamentary coniniission which 
prejiared a report on the regulation of the judicatures, 
afterwards made the basis of a statute in 1693 supple- 
mentary to that of 1672, and forming the foundation of 
the judicial procedure in the Scottish courts down to the 
present century. On November 29, 1695, »Stair, who had 
l)cen for some time in failing health, died in Edinburgh, 
and was buried in the church of St Giles, 

In the same year then* was jmblisliod in London a small volume 
with the title A Viudianion of the Divine rerf'cUons, TlMMng 
the (rlory of Gtyl in tfom hi/ Jieasfm anil Jh'vdation, methodically 
digested.,'- liy a rirson of Honour, It was edited hy the two 
NoiiconioiTTiist divines, AVillnnn Hales and John Howe, wlm h^l 
been in exile in Holland along with Stair, and is uinlouhtc<lly his 
work. Perhaps it had been a sketch of the “Inquiry Concerning 
Natural Theology” which he had contemplated v.*riting in 168). 
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It b of no value as a theological work, for Stair was no more a 
theologian than ho was a man of science, but it is of interest as 
showing the serious bent of his thoughts ami the genuine piety of 
his character. 

It is as a legal writer and a judge that he holds a pre-eminent 
place amongst maiiv distinmiished countrymen belonging to his 
profession. The full title of his great work, which runs as iollows— 
Tha InsiUutiom of the Law of Hcotlandj dcducM from its OrigiimlSt 
wnd collaUd with the Civile Cawm^ and Feudal Laws and with the 
Cu8t(mw of Naghhoiiring Natimis — is fully Ijonic out by the contents, 
and affords evidence f»f the advantage Stair had enjoyed from his 
))hilobO|)hical training, his foreign travels, and Ins intercourse with 
Continental jurists as w'oll as English lawyers. It is no narrow 
technical treatise, but a cotnjirehcusivo view of jurisprudence 
as based on philosophical princijilos and dciivecl from a Divine 
Author. But neither does it lose ifsell in generalities; for it is 
the work of a lawyer and judge intimately acquainted with every 
detail in the practical applieation of law in Ins native country. 
Unfortunately for its permanent fume und use, much of the law 
elucidated in it has now become anfKiUuted tliroiigli the decay of 
the feudal part of Scottish law and the large introduction of English 
law, especially iii the departments of comincie.ial law and equity. 
Hut its B])int still animates Sc'ottish law and educates Scottish 
lawyers, arid it luaj' be hoped will (toiitinuc to do so, saving them 
from being the slaves of niccedent or the victims of the ntilitariun 
philosophy which regard:, all positive law as cunvciitioiial and 
destitute of nH(;essftiy ])niiciples derived fioiii the nature of the 
world and rtuui. 

1'lie Physinlogia was fuvoui’ably noticed by Boyle, and is inter- 
esting as showing the activity of mind of the exiled judge, who 
returned to the studies of Ins youth with fresh zest when ])hysieal 
science was ajiproachiug its new birth. But he was not able to 
emancipate himself from loimuhe whieli had cramped the etiiica- 
tion of liis geiieiation, and had not euuglit the light which Newton 
spread at tins veiy time by the comniuiiicalioii of his rrbicipia to 
tno Hoyal Society of Eiunloii. 

Stair >vas l(utunato in his descendants. “The family of 
Dalrymplc,” oliserves Sir Walter Scott, “iiroduced Avitliiii two 
centuries as nianv men of talent, civil and military, of literary, 
political, and profesHional eminence, as any bouse in Scotland.** 
Jlis live sons were all remarkable in their professions. The 
master of Stair, who bccnino the first curl, was an able lawyer, but 
still abler ]>olitieian. Sir James Dairy mple of Borthwick, one of 
the ])rincipnl clerks of session, was a very thorough and accurate 
histoiical antiiiiiaiy. Sir 11c w Dalryinple of North Berwick suc- 
ceeded Ins father as president, and was rc<*koii«d one of the best 
lawyers and speakers of bis time, 'riionias Dalryinple liccame 
physician to Queen Anne. Sir David Da.li\\iuj»lo of Hailes was 
lord advocate under Anne and Ge,orgo I. Stair’s grandson the field- 
marshal and sei'oud eail gained o(|ual credit in war and diplomacy. 
His great-giaiubsou Sir David Dalryinple, J^ord llailcs, also lose to 
the bench, whcie lie had an honourable clmractcr for learning as a 
civil and liuinauity as a criminal judge. But his litcraiy exceeded 
his legal fame. As an lionest and impartial historian he laid the 
foundations of tin* true narrative of Scottish liistory, from which 
all his successors have hiigcl}’^ borrowed. 

For u fulluriu'coiiiit t>f the Ufo ofShiir, sec Arma/« o/thf Yurount andFimt and 
fifcond Karls of fitatr^ by .1. Miiniiy GruliHni, niiU Memoir of Sltr James DalrymplCf 
First VtseourU A’lair, IsTfl, by .li. J. G Murkay. M.) 

STALYIUillXlE, a municipal and parliamentary bor- 
ough of England, partly in Tiancashire but principally in 
Cheshire, is situated on the Tame, 1 mil© east of Ashton- 
linder-Lyne, and 7h cast of AJanchester. The Tame is 
crossed by bridges connecting the counties of Chester and 
Lancastei*. The jirincipal public buildings are the town- 
hall (1831), the Foresters’ hall (183G), the district infir- 
mary, the mechanics’ institute (1801), the people’s institute 
(18C4), the market-hall (18GG), and the Oddfellows’ hall 
(1878). fcitamford park, extending to about GO acre.s, and 
lying between Staly bridge and Ashton, was opened 12th 
July 1873. The town is one of the oldest seats of the 
cotton manufacture, the first cotton mill liaving been 
erected in 177G and the first steam engine in 1795. In 
addition to hxtensivo cotton mills, it possesses woollen 
factories, iron and brass foundries, machine works, nail 
works, and [laper mills. Staly bridge was created a market.- 
town in 1828, was incorporated as a municipal borough 
in 1857, and obtained the privilege of returning a mem- 
ber to parliament in 18G7. I'hc municipal borough 
(area 806 acres) had a population of 21,092 in 1871, and 
22,785 in 1881 ; its limits were extended in 1881 to 
3120 acres, with a population of 25,977. The population 


of the parliamentary borough (area 2214 acres) in 1871 
was 35,114 and in 1881 it was 39,671. The area added 
to the municipal borough in 1881 was in 1885 included 
in the parliamentary borough also, — the population of this 
extended area being 42,863 at the census of 1881. 

STAMFORD, a municipal borough and market-town, 
chiefiy in Lincolnshire but partly in Northamptonshire, 
is situated on the river Welland, and on branches of the 
Midland, the London and North Western, and the Great 
Northern railway lines, 89 miles north of London and 55 
south of Lincoln. The ancient bridge over the Welland 
was in 1849 suporsoded by a new structure of stone, 
erected at a cost of £8500. The town formerly possessed 
fourteen parish churches, but now has only six, viz., St 
Mary’s, erected at the end of the 13th century, possessing 
an Early English tower, with Decorated sjiire, the princi- 
pal other parts of the building being Perpendicular ; All 
Saint.s, also of the 1 3th century, the steeple being built at 
the expense of John Brown, merchant of the staple at 
Calais, in the beginning of the 15th century ; St Michael’s, 
rebuilt in 1836 on the site of one erected in 12G9; St 
George’s, Early English, Decorated, and Perpendicular, for 
the most part rebuilt in 1450 at the expense of William 
Bruges, first garter king-at-arms ; St John Baptist’s, Per- 
pendicular, erected about 1 452 ; and St Martin’s, Perpen- 
dicular, in which Lord Treasurer Burghley is buried. 
Formerly there were several religious houses : — the Bene- 
dictine monastery of St Leonard’s, founded in the 7th 
century, of wldeli there are still some remains; the Car- 
melite monastery (1291), of which the west gate still 
stands ; and Louses for grey friars (time of Henry 111.), 
Dominicans (1240), Gilbertines (1291), and Augustiniaiis 
n316). The principal secular buildings arc the town ball 
(rebuilt 177G), tlic coru exchange (1859), and the literary 
and scientilic institute (1842), with a library of COOO 
volumes. There arc a largo number of charitable institu- 
tions, including the Stamford and Rutland infirmary 
(1828), Browne’s hospital, founded in the time of Richard 
III., Snowden’s almshouses (1604), Truesdale’s almshouses 
(1700), and Burghley hospital, founded by Lord Treasurer 
Burgliley (1597). Ratcliffo’s and Browne’s high school 
for boys was lately erected at a cost of £7000 on the site 
of Batcliffo’s free school ; and Brown’s school for girls in 
St Martin 8 was erected in 1876 at a cost of £5000. The 
prosperity of the town depends chiefly on its connexion 
with agriculture. It j^ossesses iron foundries, agricultural 
implement works, waggon factories, and breweries. There 
is also some trade in coal, timber, stones, and slates. Tbe 
population of the municipal borough (area 1766 acres) io 
1871 was 7846 and in 1881 it was 8773; that of the 
parliamentary borough (area 1894 acres) in the same 
years was 8086 and 8993. The latter was merged in the 
counties in 1885, giving its name to a parliamentary 
division of Lincolnshire. 

The town is of very remote antiquity, and is supposed to liavo 
crow’u into inijiortaiice after the decay of the Koiiian village of 
Bridge Casterton two miles distant. Its name, an early form of 
which was Staenford, was derived from a passage at the town 
acro.ss the Welland by stone. It was the scene of the first battle 
of the Piets and Scots against the Britons and Saxons in 449, 
and subsequently became one of the live great Danish boroughs. 
A castle was built early in the 10th century on the south bank of 
the river opnosite the town, but has long disar»peared ; and of 
another on the north-west of the town, fortified fcy Stephen, only 
the foundations now remain. Tbe tow'n was at one time enclosed 
by walls, and there are still traces of gateways on tho east and west 
sides. In the reign of Henry 111. tho lectures of the Carmelites 
on divinity and the liberal arts led to the erection of colleges, and 
Stamford became cedebrated as a place of education. When dissen- 
sions arose among tbe studonts of Oxford in the reign of Edward 
HI. many removed thither, and ultimately the universities both 
of Oxford and Cambridge thought it necessary to pass statutes 
prohibiting their students from proceeding to other xnaces for any 
part of tlicir education, Stamford being specially mentioned in tihe 



Oxford sUtitte. At flie lime of the Conqoost Stamford was goyemed 
^ aldermen. It was incorporated by otiarter in the reign of 
wward IV. In 1663 it received a charter from Charles II., 
constituting its chief magistrate a mayor. It returned two 
members to parliament from the reign of Edward 1. till 1867, and 
one from 1867 to 1885. The deanery of Stamford is an ancient 
peculiar, the appointment being vested in the bishop of Lincoln. 

STAMFOKD, a borough of the United States, in 
Fairfield county, Connecticut, is situated on Long Island 
Sound, 35 miles north-east of New York city, on the New 
York, New Haven, and Hartford llailroad. It has a small 
liarbour accessible to steamboats by means of a canal ; and 
among its public buildings are the town-hall and several 
handsome churches. Locks, carriages, stoves, hre- bricks, 
edge-tools, cranes, hardware, hosiery, and especially log- 
wood extract and liquorice are manufactured in the 
borough. The population was 9714 in 1870 and 11,297 
in 1880. 

STAMMKlllNG, or Stutteking, designates a spas- 
modic affection of the organs of speech in which the 
articulation of words is suddenly checked and a pause 
ensues, often followed by a repetition in rapid sequence of 
the j^articular sound at which the stoppage occurred. Of 
this painful affection there are many grades, from a slight 
inability to pronounce with ease certain letters or syllables, 
or a tendency to liesitate and to interject unmeaning 
sounds in a spoken sentence, to the more severe condition 
in which there is a paroxysm of spasms of the muscles, 
not only of the tongue and throat and face, but even of 
those of respiration and of the body generally. To under- 
stand in some degree the explanation of stammering it is 
necessary to consider shortly tbo physiological mechanism 
of articulate speech. Speech is the result of various 
muscular movements affecting the current of air as it 
passes in expiration from the larynx through tlic mouth. 
If the vocal cords are called into action, and the sounds 
thus ijrodiiced are modified by the muscular movements 
of the tongue, cheeks, and lips, we have vocal speech ; but 
if the glottis is widely open and the vocal cords relaxed 
the current of air may still be moulded by the muscular 
apparatus so as to produce speech without voice, or whisper- 
ing (sec Vokje). In both cases, however, the mechanism 
is very complicated, requiring a series of nervous and 
muscular actions, all of which must be executed with pre- 
cision and in accordance. In vocal speech, for example, it 
is necessary that the respiratory movements, more espe- 
cially those of expiration, occur regularly and with nice 
adjustment to the kind of arti(;ulate expre.s.si()n reijuired ; 
that the vocal cords be approximated and tightened by 
the muscles of the larynx acting with delicate precision, 
so as to ])roduce the sound of the pitch desired ; that the 
ri7mz gloitidu (or aperture of the larynx) be opened so 
as to produce jirolonged sounds, or suddenly closed so as 
to cut off the current of air ; that tbo movements of the 
muscles of the tongue, of the soft palate, of the jaw.s, of 
the cheeks, and of tlio lips occur precisely at the right 
time and to the requisite extent ; and finally that all of 
these muscular adjustments take place with rapidity and 
smoothness, gliding into each other witliout effort and 
without loss of time. Exquisite co-ordination of muscmlar 
movement is therefore neces.sary, involving also complicated 
nervous actions. Hence is it that speech is acjpurcd by 
long and laborious effort. A child possesses voice from 
the beginning ; it is born with the capacity for speech ; 
but articulate cx})ression is the result of education. In 
infancy, not only is knowledge acquired of external objects, 
and signs attached in the form of words to the ideas 
thus awakened, but the nervous and muscular mechanisms 
by which these signs or words receive vocal expression are 
trained by long practice to work harmoniously. 

It is not surprising, therefore, that in certain oases. 


owing to some obsoure congenital defect, the co-ordination 
is not effected with sufficient precision, and that stammer- 
ing is the result. Even in severe cases no appreciable 
lesion can be detected either in the nervous or muscular 
mechanisms, and the condition is similar to wliat may 
affect all varieties of finely co-ordinated movements. The 
mechanism does not work smoothly, hut the pathologist is 
unable to show any organic defect. Thus the co-ordinated 
movements necessary in writing are disturbed in scrivener's 
palsy, and the skilful performer on the piano or on any 
instrument requiring minute manipulation may find that 
he is losing the power of delicate adjustment. >Staramer- 
ing is occasionally hereditary. It rarely shows itself 
before the age of four or five years, and as a rule it is 
developed bot%veen this age and puberty. IMeii slammer 
in a much larger proportion than women, it uiay occur 
during the course of nervous affections, such as hysteria, 
epilepsy, or tabes dorsalis; sometimes it follows febrile 
disorders ; often it develops in a cliild in a feeble state 
of health, without any special disease. In some cases a 
child may imitate a stammerer and thus acquire tlie habit. 
Any general enfceblement of the health, and especially 
nervous excitement, aggravates the condition of a con- 
firmed stammerer. 

Stammerers, as a rule, find the explosive consonants 

cf, f, and bard // the most difficult to articulate, but 
many also are unable easily to deal witli the more con- 
tinuous consonants, such as «*, /, th^ s, r, rn, n, i/, and 
in severe cases even the vowels may cause a certain 
amount of spasm. Usually the defect is not observed in 
wliispering or singing; but there are cxcc])tions to this 
statement. In pronouncing the explosive .sounds the part 
of the oral apparatus that ought suddenly to open or close 
remains spasmodically closed, and the stammerer remains 
for a moment voiceless or strives pitifully to overcome the 
obstruction, uttering a few successive puffs or sounds like 
the beginning of the sound he wishes to utter. Tlie lips 
thus remain closed at the attempted utterance c»f h and p; 
the ti]> of the tongue is pressed against the hard palate or 
the back of the upper front teeth in d and t ; and the back 
of the tongue presses against the posterior part of the 
palate in pronouncing// hard and /% In attempting the 
continuous consonants, in wliich naturally the j)assage is 
not completely obstructed, the stammerer does not close 
the passage spasnujdically, but the parts become fix(;d in the 
half-opened condition, or there are intermittent attempts 
to open or close tliem, causing eitlier a drawling sound or 
coming to a full stop. In severe cases, wlieie oven vowels 
cannot be freely uttered, the spasm appears to be at the 
liina (/lottidis (opening of the larynx). Again, in some 
cases, the spasm may affect the ruspiratoiy muscles, giving 
rise to a curious l)urking articulation, in consc(juence of 
spasm of the expiratory muschts, and in sucli cases the 
patient utters the first part of the sentence slowly, grad- 
ually accelerates the speed, and makes a i'u.sli towards the 
close. Ill the great majority of cases the spasm aff(‘cls the 
muscles of articulation proper, that is, those of tlie pharynx, 
tongue, cheeks, and lips. In tlie most aggravated c-ases 
the condition of the patient is pitiable. If has thus been 
well described by Dr Lristow in an article lull ol inter- 
esting details : — 

‘*Tlio most <li.str(*Hsiiig jmscjs are 11io.se iil wh'di the Hpasin 
extemls to |>art.H niicoiinccttMl with sjmmmIi, — it may bo to nearly 
the whole muscular organism In .such a case the spasm com- 
mences, let us a.sMiims at the ba.se of the longue; the moiitli ojicria 
widely and remains in that position ; tbo muscles of cx]*iratiou 
work convulsively ; the glottis coiitruets ; respiration becomes 
arrested ; the face becomes congested and the veins dilated ; violent 
spasmodic movements involve the trunk and limhs , uml only aftei 
some time, either when the patient bccome.s cxhausicd, or when 
he resolutely restrains his attempts to articulate, doe.shis jwuoxysm 
come to an end.” — Qmiri's Dtetmzary of Mediciiie, p. 1513. 
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Sucli a case is not common ; it is more paroxysmal tlian 
habitual ; and in ordinary conversation, when the patient 
is free from nervous excitement, the defect may bo scarcely 
observed. A condition named aphUwn^ia is even more 
distressing. It totally prevents speech, and may, at 
intervals, come on when the person attempts to speak ; 
but fortunately it is only of temporary duration, and is 
usually caused by exceptional nervous excitement. It is 
characterized by spasm of the muscles supplied by the 
hypoglossal nerve, including the sterno-%oid, 6terno< 
thyroid, and thyro-hyoid miiscles. In almost all cases of 
stuttering it is noticed that the defect is most apparent 
when the person is obliged to make a sudden transition 
from one class of sounds to another, and the patient soon 
discovers this for himself and chooses his words so as 
to avoid dangerous muscular combinations. When one 
considers the delicate nature of the adjustments necessary 
in articulate speech, this is what may be expected. It is 
well known that a quickly diffusible stimulant, such as 
alcohol, temporarily removes the difficulty in speech. 

Stuttering may bo successfully overcome in some cases 
by a careful process of education under a competent tutor. 
Not a few able public speakers wore at first stutterers, but 
a prolonged course of vocal gymnastics has remedied the 
defect. The patient should bo encouraged to read and 
speak slowly and deliberately, carefully i)ronouncing each 
syllable, and when he feels the tendency to stammer, he 
should bo advised to pause for a short time, and then by 
a strong voluntary effort to attempt to pronounce the 
word, lie should also be taught how to regulate respim- 
tion during speocli, so that he may not fail from want of 
breath. In some cases aid may be obtained by raising 
the voice towards the close of the seiitence. Sounds or 
combinations of sounds that present special difficulties 
should be made the subject of careful study, and the 
defect may be largely overcome by a series of graduated 
exercises in reading. The practice of intoning is useful in 
many cases. In ordinary conversation it is often im[)ort- 
ant to have some one present who may by a look put the 
stammerer on his guard when he is observed to be talking 
too quickly or indistinctly. Thus by patience and deter- 
mination many stammerers have so far overcome tiie defect 
that it can scarcely bo noticed in conversation ; but even 
in such cases mental excitement or slovenly inattention to 
the rules of speech suitable for the condition may cause 
a relapse. In very severe cases, where the spasmodic 
seizures affect other muscles than those of articulation, 
special medical treatment is necessary, as such are on the 
borderland of serious nervous disturbance. All measures 
tending to improve the general health, the removal of any 
affection of the mouth or gums that may aggravate 
habitual stammering, the avoidance of groat emotional 
excitement, a steady determination to overcome the defect 
by voluntary control, and a system of education such as 
has been sketched w-ill do much in the great majority of 
cases to remedy stammering. (j. u. m.) 

STAMPS. The stamp duty is a tax imi)osod upon a 
great variety of legal and other documents, and forms a 
branch of the national revenue. The stamp is a cheap 
and convenient mode of certifying that the revenue regula- 
tions have been complied with. Stamp duties appear to 
have been invented by the Dutch in IG24. They were 
first imposed in England in 1694 by 5 and 6 Will, and 
Mary, c. 21, as a temporary means of raising funds for 
carrying on the war with France. They now depend upon 
a very large number of statutes, the })rincipal one being 
the Stamp Act, 1870, 33 and 34 Viet. c. 97 (which 
extends to the United Kingdom). The amount of stamp 
duty varies from one halfpenny (postage) to thousands 
of pounds (probate or succession). It appears scarcely 
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necessary in this place to set out at. length fte various 
stamp duties payable in the United Kingdom, inasmuch 
as those of the most usual occurrence will readily be found 
in ordinary books of reference. 

Stamp duties are cither fixed, such as the duty of one penny on 
every cheque irrespeciivo of its amount, or ad mlorem, as the duty 
on a conveyance, iivliich varies according to the amount of the 
purchase money. The duty is denoted generally by an impressed, 
less frequently by an adhesive, stamp, sometimes by eitlier at th& 
option of tlie peraon stamping. Thus an inland bill of exchange 
(unless payable on demand) must have an impressed stamp, a 
foreign bill of exchnnge an adliesivo stamp, while an agreement or 
receipt stamp may bo of either kind. It should be noticed that cer- 
tain documents falling within a class which as a rule is subject to 
stamp duty are for reasons of public policy or encouragement of trade 
exempted from the duty by spe(‘ial legislation. Examples of such 
documents are Bank of England notes. Agreements within § 17 
(but not tlioHo witliin § 4) of the Statute of Fi-auds (see Fiiaud), 
agreements between a master of a ship and his crew, traiisfei's of 
sni))s or shares in ships, indentures of apprenticeship for the sea 
service, petitions forwarded by post to tne crown or a House of 
Parliament, and most instruments relating to the business of 
building and friendly societies. 

As a geneml rule a document must be stamped at the time of 
execution, or a penalty (remi8Hil)le by the commissioners of inland 
revenue) is incun cd. The penalty is in most cases £10, sometimea 
much more ; in the case of policies of marine insuranco it is £100. 
Some instruments cannot bo stamped at all after execution, even with 
payment of the jienalty. Such are bills of exchange and promissory 
notes (where an impressed stamp is necessary), bills of lading, 
proxies for voting at meetings ofpropnetors of joint-stock comimnies, 
and leceipts after a month from date. An unstamped instrument 
cannot he pleaded or given in evidence except in criminal proceed- 
ings or for a collab-ral purpose. If an instrument chargeable 
with duty be produced as ovidcnco in a court, the officer whoso- 
duty it is to read the instrument is to cal) the attention of the 
judge to any omission or insufficiency of the stamp, and if the 
insiniincnt is one which may legally bo stamped after execution, 
it may, on payment of the amount of the unpaid duty and the 
penalty payable by law, and a further sura of £1, be received in 
evulcuce, saving all just exceptions on other grounds. The rules 
of the Siqiremo Court, 1883 (Ord. xxxix. r. 8, re-enacting a 
provision of the (Common Law broceduro Act), provide that a new 
trial is not to bo granted by reason of the ruling of a judge that 
the stamp upon any document is sufficient or that the document 
does not reipiire a stamp. The stamp upon a document subject to- 
the stamp laws of a foreign state is usually admissible in evidence 
ill a court of the United Kingdom if it conform in otlier respecta 
to the rules governing the admissibility of such documents, even 
though it bo iiiiproperiy stumpi^d according to the law of the foreign 
country. The admissibility ot documents belongs to the ordintU<nHa> 
lUis rather than the dcciHoria UtiSf and is governed by the lejr fori 
rather than the hx ioci cmilradus, unless indeed that law makes 
a stamp necessary to the validity of the instiumcnt. As to billa 
of cxcluiiige, the Bills of Exchange Act, 1882, 45 and 46 Viet. c. 
61, §72, ju'ovides that where a bill is issued out of the United 
Kingdom it is not invalid by reason only that it is not stamped 
in accoi dance with the law of the place of issue, and that where n 
bill issued out of the United Kingdom conforms as regaids requisites- 
ill form to the law of tlm United Kingdom it may for the purpose 
of enforcing payimmt thereof be treated os valid as between all 
prsons who negotiate, hold, or become parties to it in the United 
Kingdom. 

By the Stamp Bntios Management Act, 1870, 33 and 34 Viet, 
c. 08, the stamp duties are put under the mauugomeut of the- 
commissionei'H of inland revenue, who are empowered to grant 
licences to deal in stamps, and to make allowance for spoiled or 
misused stamps. Certain offences, such as forging a die or stainp^ 
selling or using a forged stamp, Ac., ure made felonies punishable 
with pciml servitude for life as a maximum. 

United ASV/ry^s’. The subject of stamp duties is of unusual 
liistorical interest, as tlio passing of Grenville’s Stamp Act of 
1765 (5 Geo. III. c. 12) directly led to the American i*evolution. 
The Act w^as, indeed, repealed the next year as a matter of 
expediency by 6 Geo. III. c. 11, but 6 (5co. III. c. 12 declared 
the right of the British legislature to bind the colonies by its 
Acts. The actual yield of the stamp duties under the Act of 
1765 was, owing to the opposition in the American colonies, only 
£4000— less than the expenses of putting tlie Act into force, * The 
stump duties of the United States are now under the super- 
intendence of the commissioner of interaal revenue. These 
duties, w’hich dejKjnd upon a great body of statutory law, will be 
found in the Bevised Statutes, tit. xxxv. 

The principal authorities on tho subject of this article are Tllslej, Stamp 
Lam^ and Dowell, Stamp JhUiei^ 

STANDABDS. See WxiaHTS and MsAfiinuis, 
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STANFIELD, WiLUAM Cijlbksok (1794-1867), marine 
painter, was born of Irish parentage at Sunderland in 1794. 
As a youth ho was a sailor, and during many long voyages 
he acquired that intimate acquaintance with the sea and 
shipping which was admirably displayed in his subsinpent 
works. In his spare time ho diligently occupied himself 
in sketching marine subjects, and so much skill did he 
acquire that, after having been incapacitated by an accident 
from active service, he received an engagement, about 
1818, to paint scenery for the ‘‘Old lioyalty,” a sailor’s 
theatre in Wellclose Square, London. Along with David 
Roberts he was afterwards employed at the Cobourg theatre, 
Lambeth; and in 1826 ho became scene-painter to Drury 
Lane theatre, where he executed some admirable work, 
especially distinguishing himself by the production of a 
drop-scene, and by decorations for the Christmas pieces 
for which the house was celebrated. Meanwhile he had 
been at work upon some easel pictures of small dimensions, 
and was elected a member of the Society of British Art* 
ists. Encouraged by his success at the British Institution, 
where in 1827 he exhibited his first important picture — 
Wreckers off Fort Rouge — and in 1828 gained a premium 
of bO guineas, he before 1830 abandoned scene-painting, 
and in that year made an extended »our on the Continent. 
He now produced his Mount St Michael, which ranks 
as one of his finest w'orks ; in 1 832 lie exhibited his 
Opening of New London Jlridge and Portsmouth Har- 
bour — commissions from William TV.- -in the Royal 
Academy, of which ho was elected an associate in 1832 
and an academician in 1835 ; and until his death on the 
18th of May 1867 he contributed to its exhibitions a 
long series of powerful and highly popular works, dealing 
mainly with marine subjects, but occasionally with scenes 
of a more purely landscape character. 

Among these may be named--the Piattle of Trufalfrar (1836), 
r.\eoutod for tlio United Sorvieo Clul); the Castlo of Ischia (3841), 
Isola Bella (1841), ainon^ the results of a visit to Italy in 1839; 
French Troojis Fording the Aliirgra (1847), tlio “Victory” Bearing 
the Body of Nelson Towed into (libraltur (18,'i3), the Abandoned 
(1850). lie also executed two notable series of Venetian subjects, 
one for the hanj{uetiiig-hall at Bowootl, tho other for HVeutham. 
Ho was much employed on tlie illiistiations for The Picturesque 
Annual, and publislied a collection of litliogrupliio views on the 
Rhine, Moselle, and Meuse; and forty of his works were en- 
graved in lino under the title of “Stanlield’s Coast Beencry.” 
Four of his engraveil pictures are in tho National Gallery, and 
his works iimy also he studied in tho South Kensingtou Museum. 
A large eollcction of liis productions were ineludctl in the Royal 
Academy’s Winter Kxhihition for 1870. 'Fiio wliola course of 
Staniield’s art was powerfully infiuciieod by his early piactiee 
as a seene-]):iiiitcr. But, though tlierc is always a touch of tho 
spectacular and the scenic in lus works, and tliougli their colour 
is apt to be ratlier dry and hard, they are largo and effective 
in handling, powerful in their treatment of broad atmospheric 
effects, and telling in composition, and they evince tho most 
conqdctc knowledge of the artistic materials with which their 
painter deals. 

STANHOPE, Charles Stanhope, Tiiird Earl (1753- 
1816), was born on 3d August 1753, and educated under 
tho opposing infiueiices of Eton and Geneva, devoting 
himself whilst resident in tho Swiss city to the study 
of mathematics, and acquiring from the associations con- 
nected with Switzerland an intense love of liberty. He 
contested tho representation of the city of Westminster 
without success in 1774, when only just of age ; but from 
the general election of 1780 until his accession to tho 
peerage on the 7th of March 1786 he rei>rescnted through 
the influence of Lord Shelburne the Buckinghamshire 
borough of High Wycombe, and during the sessions of 
1783 and 1781 he gave his support to the administration 
of William Pitt, whose sister Lady Hester Pitt he married 
on 19th December 1774. When Pitt ceased to be inspired 
by the Liberal principles of his early days, his brother-in- 
law severed their political connexion and opposed with all 
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the impetuosity of Lis fiery heart the arbitrary measures 
which the ministry favoured. Lord Stanhope’s character 
was without any taint of meanness, and his conduct was 
marked by a lofty consistency never influenced by any 
petty motives ; but his speeches, able as they were, had 
no weight on tho minds of his compeers in the upper 
chamber, and, from a disregard of tljcir prejudices, too 
often drove them into the opposite lobby. He was the 
chairman of the “Revolution Society ” founded in honoui 
of the Revolution of 1688, the members of which in 1790 
expressed their sympathy with the aims of the French 
republicans. Ho brought forward in 1794 tho case of 
Muir, one of the Edinburgh politicians wlio were trans- 
ported to Botany Bay, and in 1795 he introduced into tho 
Lords a motion deprecating any interference with the 
internal affairs of France. In all of these points he was 
hopelessly beaten, and in the last of them he was in a 
“minority of one” — a sobriquet whicli stuck to him 
throughout life, — whereupon he seceded from i»arlia- 
mentary life for five years. The lean and awkward figure 
of Lord Stanhope figured in a host of the caricatuies of 
Sayers and Gillray, reflecting on his ])olitical oi>inions and 
his personal relations with his children. Ilis first wife 
died on 20th July 1780, and he married on 17th March 
1781 Louisa, daughter and sole heiress of the Hon. Henry 
Grenville (governor of Barbados in 1746 and ambassador 
to the Porto in 1762), a younger brother of the first Earl 
Temple and George Grenville. Through his union with 
this lady, who survived until March 1829, ho w^as doubly 
connected with the family of Grenville. By his first wife 
ho had three daughters, one of whom was Lady Hester 
Stanhope (see below), and his second wife was the mother 
of three sons. Lord Stanhope died at the family seat of 
Chevoning, Kent, on 15 th December 1816. 

Earl Staiihopo was ducted a fidlow of tho Royal Society so 
early as November 1772, and devoted a lai^e i>art of liis in(5ome 
to exporimeiits in seieiice and philosordiy. lie invented a 
mctliod of securing bnildings Irom lire (wliich, however, ]»iovt*d 
impracticable), tho printing press and the lens wliicli bear lii« 
name, and a monodiord for tuning musical instruments, suggested 
iiiipiovcmeiitH in canal locks, made experiments in steam naviga- 
tion in 179.5-97, and contrived two calculating machines, Wlioii 
he acquired an extensive property in Bovonshirc, he pn»|ccted 
a canal through that county Irom tlie Bristol to tliu Kiiglisli 
Ghuiinol and took tho levels hiniself. Electricity \vas another of 
the subjects which he studioil, ami the \olume of J'rtnnples of 
Electncity which ho issued m 1779 coiitaiiHMl the nuiiiiienls of liis 
theory on the “return stroke” lesulfing from the contact with 
tho earth of the electric ciuieiit of lightning, wdiicli w'cie afterwards 
amplified in a contribution 1o the Philosuplucal T tan suet ions for 
1787. His principal labours in literatuie. consisted of a reply to 
Wiirke H Jiefeettons on the French Jtcvulutwn (1790) and an AWy on 
the rights of juries (1792), ami he long meditated tho compilation 
of a digest of the statutes. His .sncntifio thiMirics, his uiechanical 
cxfieriments, and his studies in music ahsorlicd all liis tlioughts, 
and for them he neglected his w'ivcs and his children. His 
youngest daughter, Lady Lucy Riicliacl Stanhone, «dopul with 
Mr Thomas Taylor of Sovenotiks, the family apothecai j, and her 
father refused to bo rocoiieiled to bei, nn incoiiMsteiiev in a 
repiibli<’an which subjected him to a caiieatmc from Gillray 
Lady HcstiT Stanhope abandoned licr home oiid went to li\c with 
her molher’s leiations. Lord Stanliupc's high qualities wore 
maned by an iini>racticuble disposition. 

STANHOPE, Lahy Hester (1776 IS39), the 
eldest child of the third Karl Stanhope (noticed above), 
by his first wife Lady Hester eldest daughter of the 
first earl of Chatham, live.d for the earlier jiai t of her life 
amid tho surroundings of a noble mansion, or in close com- 
muniou witli her undo William Pitt, the most prominent 
minister of his age, and on his early death withdrew whilst 
still young to hrood over the past in the solitudes of I’aJes- 
tine. She was born on 12th Mardi 17 1 6, and dwelt at 
her father’s seat of (’hevening in Kent until early in 1800, 
Y/heii his excitable and wayward disposition drove her to 
her grandmother s liouse at Burton Pynsent. A year or 
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two later she travelled abroad, bat her cravinge after 
distinction were not satisfied until she became the chief of 
her uncle’s household in Augast 1803. She sat at the 
head of his table and assist^ in welcoming liis guests, 
gracing the board with her stately beauty and enlivening 
the company by her quickness and keenness of conver- 
sation. Although her brightness of style cheered the 
declining days of Pitt and amused most of his political 
friends, her satirical remarks sometimes created enemies 
when more consideration for the feelings of her associates 
would have converted them into friends. Lady Hester 
Stanhope possessed great business talents, and when Pitt 
was out of office she acted as his private secretary. She 
was with him in his dying illness, and some of his last 
thoughts were concerned with her future, but any anxiety 
which might have arisen in her mind on this point was 
dispelled through the giant by a nation grateful for her 
uncle’s qualities of a pension of £1200 a year, dating from 
30th January 1806, which Lady Hester Stanhope enjoyed 
for the rest of her days. On her uncle’s death she lived 
in Montague S(j[uare, London, but life in London without 
the interest caused by associating with the principal 
politicians of the Tory party proved irksome to her, and 
she sought relief from lassitude in the fastnesses of Wales. 
Whilst she remained on English soil happiness found no 
place in her heart, and her native land was finally 
abandoned for the East in February 1810. After many 
wanderings slio settled on Mount Lebanon, and from this 
solitary position she wielded an almost absolute authority 
over the surrounding districts. Her control over the 
natives was sufficiently commanding to induce Ibrahim 
Pasha, when about to invade Syria in 1832, to solicit her 
neutrality, and this supremacy was maintained by her 
commanding character and by the belief that she possessed 
the gift of divination. Her cherished companion Miss 
Williams, and her trusted physician Dr Charles Lewis 
Mcryon, dwelt with her for some time; but the former 
died m 1828, and the latter was not with Lady Hester 
when she died. In this lonely residence, the villa of 
Djoun, 8 miles from Sidon, in a house “hemmed in by 
arid mountains,” and with the troubles of a houseliold of 
twenty-threo servants, unregulated by a single English 
attendant or friend and only waiting for her death to 
plunder the house, Lady Hester Stanhope’s strength 
slowly wasted away, and at last she died on 23d June 
1839, aged sixty- three. The disappointments of her life, 
and the necessity of overaweing her servants as well 
as the chiefs who surrounded Djoun, had intensified a 
temper naturally imperious. In appearance as in voice she 
roseiiiblod her grandfatlier, the first Lord Chatham, and 
like him she domineered over the circle, large or small, in 
which £.hc was placed. 

Sonic years after licr death tliere ap] reared three volumes of 
Mtrtnoifs of Lady Hester Stanhope as related by herself in Oon- 
versattons with her Physiciaii Dr Mcryon), 1845, and these 
were followed in the succeoding year by tliree volumes of Travels 
of Lady Hester StaiUiopc^ fo}*inintj the Completion of }her Memoirs 
•narrated by her Physician, They presented ii lively picture of 
this strange woman's life and character, and contained many 
anecdotes of Pitt and liis colleagues in political life for a quarter 
of a century before his death. 

STAIN^HOPE, Philip Dokmer, fourth carl of Ches ter- 
field. See Chksterfjkld. 

BTANISLAU (?o . Stanislavoff)^ the chief town in 
the district of the same name in Galicia, Austria, on the 
Albrecht and Lemborg-Czernowitz railways, in 49® 4' N. 
lat., 24“ 30’ E. long., has two real-schools, a gymnasium, 
and large ironworks. It has also a good trade in corn. 
The population (1885) numbers 18,626. 

STANISLAUS (1677-1766), king of Poland. Stanislaw 
Leszczynski or Leszinski was born at Lemberg on October 
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20, 1677. His father, Baphael Leszcqrnski, was a Polish 
nobleman, distinguished by his rank and the important 
offices which he held, but still more by his personal 
qualities. Stanislaus, after visiting the courts of Vienna, 
Paris, and Borne, was raised to the dignity of voivode of 
Posen, and in 1704 was sent as ambassador by the 
assembly of Warsaw to Charles XII. of Sweden, who 
had just declared the deposition of the recently elected 
Augustus II. The king was so greatly taken with the 
ambassador that he recommended him to the diet as a 
suitable candidate for the vacant throne; the election 
accordingly followed on 12th July 1704, but the corona- 
tion of Stanislaus and his wife Catharina Opalinska did 
not take place until 4th October of the following year 
(compare Poland, vol. xix. p. 297). After the reverse 
of Poltava in 1709 Augustus returned to Poland, and, 
assisted by the Russians, compelled Stanislaus to leave the 
country. The next five years saw him leading a wander- 
ing and somewhat adventurous life in Europe, one of his 
objects being to procure a favourable peace for Charles 
(compare Charles XTl.). He then settled on Charles’s 
estate at Zwoibriicken, and after Charles’s death in 1718 
had a residence assigned to him by the French court at 
Weissenburg in Alsace. In 1725 his daughter Maria 
became the wife of Louis XV. of France. On the death 
of Augustus in 1733 Stanislaus once more returned to 
Poland, where a majority declared for him, but his com- 
petitor, the young elector of Saxony, had the advantage 
of the support of the emperor Charles VI., and also of 
the empress of Russia. Dantzic, to which Stanislaus 
had retired, was quickly taken by the Russians and the 
Saxons, and with great difficulty the unfortunate prince 
succeeded in making good his escape in disguise, after 
hearing that the Russians had set a price on liis head. In 
1736, when peace was concluded between the emperor and 
France, it was agreed that Stanislaus should abdicate the 
throne, but that ho should bo acknowledged king of Poland 
and grand-duke of Lithuania, and continue to bear these 
titles during life, and further, that he should be put in 
peaceable possession of the duchies of Lorraine and Bar, 
but that immediately after his death those duchies should 
be united for over to the crown of France. The remaining 
years of his life were prosperous and happy, lie died at 
Lun^ville on Fobruar}^ 23, 1766, in consequence of injuries 
received from his nightdress accidentally taking fire. 

Siaiii»lau8, who was a patron of the arts and acienues, wrote several 
works in polities ami philosophy, which were collootcd ami publislied 
at Paris in 1763, in 2 vols. 8vo, under tlie title (li})ivrcsdu]*hiloso])he 
HienfaiaainX, 'I'ho (Eiivres Choisks dc Sf/tnislas, Jloi tie Pologne, I)uc 
do Lorraim et de Bar^ witli an liistorieal notice by Madame do 
Saint-Ouon, were published in an 8vo volume at I’aris in 1825. 

8TANI8LAUS AUGUSTUS, the last king of Poland, 
was born at Wolezyn in Lithuania in 1732 and died at 
St Petersburg in 1798. See Poniatowskt, vol. xix. p. 453, 
and Poland, vol, xix. pp. 297-8. 

STANLEY, Arthde Pknrhyn (1815-1881), dean of 
Westminster from 1863, was born at Alderley in Cheshire 
on December 13, 1815. His father, the Rev. E. Stanley, 
rector of Alderley, bishop of Norwich from 1837 to 1849, Tvas 
the younger brother of Sir John Stanley of Alderley Park, 
seventh baronet, who in 1839 was created Baron Stanley 
of Alderley, and was the representative of a branch of the 
same family a.s that of the earls of Derby. His mother, 
Catherine Stanley, was the daughter of the Rev. Oswald 
Leycester, rector of Stoke-on-Tern. Both parents were 
persons of remarkable force and individuality of character. 
The influence of each is to be traced in the career of their 
son. It was his father’s prayer as bishop of Norwich 
“ that he might bo an instrument in God’s providence of 
extending more enlarged and more Christian views among 
the clergy, and thus the means of disseminating a wider 



STANLEY 


And more eomprehenaive spirit of Christianity throughout 
the land.” Of his mother her son not only spoke, after 
het death in 1862, as ^Hhe guardian genius” that “had 
nursed his very mind and heart,” but described her as 
“gifted with a spiritual insight which belonged to that 
larger sphere of religion which is above and beyond the 
])as8ing controversies of the day.” Arthur was their third 
child. His elder brother, Owen, died in 1850 at Sydney, 
after concluding, as commander of the “Rattlesnake” 
frigate, the survey of the Coral Sea, His sister Mary, 
well known for her work in the hospitals at Scutari and 
among the poor in London, died in 1880. Arthur was a 
child of highly sensitive organization and precocious intel- 
lectual activity. His boyish letters, journals, and poems 
wore singularly like in their characteristic points to his 
later writings. But his extreme shyness and silence gave 
no promise of the social gifts which afterwards added so 
largely to his influence. At the age of fourteen his health, 
at one time alarmingly delicate, so far improved as to 
warrant his parents in sending him to Rugby, w^here Dr 
Arnold had been recently appointed head master. He 
remained at Rugby from 1829 to 1834, and of all Arnold’s 
pupils may bo said to have been the one who most fully 
res[)onded to the influence of his master’s teaching and 
character. In 1834 he became an undergraduate of nalliol 
College, Oxford, having obtained a scholarship in the pre- 
vious year. Among his tutors at Balliol was Mr Tait, 
afterwards archbishop of Canterbury, and among his junior 
fellow scholars Benjamin Jowett, afterwards professor of 
Greek and master of Balliol. Arthur Stanley, after obtain- 
ing the Ireland scholarship and Newdigate prize for a 
remarkable English poem (on the Gipsies), was placed in 
the first class in 1837. In 1839, after a period of residence 
and study at Oxford, he was elected fellow of University 
College, and in the same year was admitted to holy orders. 
In 1840 ho left England for a prolonged tour in Greece 
and Italy, and on his return settled at Oxford, where he 
resided from October 1841 for the next ten years, being 
actively engaged during term time as tutor of his college. 
He very shortly became an influential element in univer- 
sity life. His personal relations to liis pui)ils were of a 
singularly close and affectionate nature, and the charm of 
his social gifts and genial character won him friends on all 
sides. His literary rc[)utation was early established by the 
profound impression made by his Life of Arnold^ whose 
sudden death had occurred in 1842, and whose biography, 
published in 1814, at once secured for its young author 
a high place among English writers. In 1845 he was 
appointed select i)rcacher, and published in 1847a volume 
of Sey'mom ami Esmy a on tite Apostolic Age, which not only 
laid the foundation of his fame as a preacher, but also 
marked his future position as a theologian. In university 
politics, which at that time wore mainly the form of 
theological controversy, ho from the first took the place 
which he always retained of an niicompromising advocate 
of comprehension and toleration. As an undergraduate he 
had entirely sympathized with Dr Arnold in resenting the 
agitation led by, but not confined to, the High Cliurch 
party in 1836 against the api)ointment of Dr najnf)dcii 
to the regius professorship of divinity. As a young M.A., 
during the long-continued agitation which followed the 
publication in 1841 of Tract No. 90, and which ended in 
the withdrawal of the present Cardinal Newman from 
the English Church, ho used all his influence to protect 
from formal condemnation the leaders and tenets of the 
“Tractarian” party. In 1847 ho did Lis utmost to resist 
the movement set on foot at Oxford against Dr Hampden’s 
api^ointment to the bishopric of Hereford. Finally, in 
1850, in an article published in the Edmlmrgh Review in 
defence of the “Gorham judgment,” which had secured 
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the position in the English Church of the Evangelical 
clergy, he asserted two i)rinciple8 w'hich he maintained to 
the end of his life,— first, “ that the so-called supremacy of 
the crown in religious matters was in reality nothing else 
than the supremacy of law,’' and, secondly, “that the 
Church of England, by the very condition of its being, was 
not High, or Low, but Broad, ami liad always included, 
and been meant to include, op]josite and contradictory 
opinions on points even more important than those at 
present under discussion.” 

It was not only in theological but in academical matters 
that his sympathies were on the liberal side. Though on 
many points of essentially conservative tendencies, he was 
greatly interested in university reform, and towards the 
end of his residence at Oxford acted as secretary to the 
royal commission appointed in 1 8.^)0 to report on and to 
suggest improvements in the administrative and educa- 
tional system of the university. Of the iiin»ortant changes 
in both these respects which, in the face of much opposi- 
tion at the university, were carried out in due time under 
the sanction of parliament by an executive commission, 
Stanley, who took the principal share in drafting the 
report printed in 1852, was a strenuous advocate. These 
changes included the transference of the initiative in 
university legislation from the solo authority of the heads 
of houses to an elected and representative body, the 0 }>en- 
ing of college fellowships and scholarships to competition 
by the removal of local and other restrictions, the non- 
enforcement at matriculation of subscription to the Thirty- 
nine Articles, and various stejis taken to increase the 
usefulness and influence of the professoriate. 

Before the report was issued, Stanley, who had lost his 
father in 1849, and both his brothers, Captain Stanley 
mentioned above, and Charles, secretary to the go\ernor 
of Van Diemen’s Land, ^\ithin a few months of the same 
date, was appointed to a canonry in Canterbury cathedral. 
He held the oflice from 1851 till his return to Oxford. 
During his residence at Canterbury he published his 
Memoir of his father Bishop Stanley (1851), and completed 
his Commentary on the Ejmfles to the Coiinthmns (1855). 
Ill the winter and spring of 1852-53 he made the tour 
ill Egypt and the Holy Laud, the result of \Aliich was his 
well-known volume on Sinai and Lalcstine^ first published 
in 1856. In 1857 lie travelled in Russia, and collected 
much of the materials for his subsequent J^ertures on tlve 
(Ireek Church, published in 1861. His Memorials of 
Canterbury, published in 1855, displayed the full maturity 
of his power of dealing with the events, scenes, and 
characters of past history which had marked him from 
childhood. Towards the close of tJie same period lie 
acce])tcd the office of examining chaplain to J)r Tait, his 
former tutor at Balliol and afterwards successor to Arnold 
at Rugby, on his transference from the deanery of Carlisle 
to the sue of London. 

At the close of 1856 Htaulcy was ai)poiiitud by the 
crown to the professorsliip of c( ( lesiastical history, a post 
wdiich, with the canonry at (Iirist (’hiircii attac'hed to the 
office, he held till 1863. In tlie first of three inaugural 
lectures the new professor announced Ins intention of 
beginning his treatment of the subject with the first 
daw’n of the In’ story of the church,” the call ol Abraham; 
and the first two volumes (»f his History of the Jetvish 
Church, published in 1863 an<I 1865, consist of the 
substance of lectures delivered by him in his capacity as 
professor. In J861 Ikj jaiblishcd the volume on the Greek 
Church already referred to. His second residence at 
Oxford was marked by the same jmwer of winning per- 
sonal influence wdiich had distinguished him us a college 
tutor, and by the etlorts wliich he made, in his wider 
sphere as professor, to bring together in social intercourse 
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the leaders of the divergent and hostile parties between pulpit, especially to the evening services in the nave, which 
which the residents at the university were mainly divided, had been established under his predecessor. It is to him 
Much, however, oi his time and efforts was given to tliat is largely due the vast increase in the number not of 
religious controversy. From 1860 to 1 864 academical and visitors only but of worshippers in the abbey. He began 
clerical circles were agitated by the storm which followed the practice, since continued by others of the abbey clergy, 
the publication of Essays and Eetriews, a volume to which of devoting his Saturday afternoons to conducting parties 
two of his most valued friends — Benjamin .lowett and Mr of working men round the abbey and collegiate buildinga 
Temple, the former professor of Cl reek at Oxford, the latter His social and personal influence, already unique of its 
head master of liugby and afterwards bishoj) in succession kind, was enormously increased by his removal to London, 
of Kxeter and London — had been contributors. For the His circle of friends was constantly widening, and extended 
exceedingly prominent part taken by Stanley in this excit- from the queen and royal family to the working men of 
ing controversy the reader is referred to the second and London and elsewhere, some of whom he inspired with a 
third of his Essays on Church and Stata^ collected and singular devotion. It included men of every denomina' 
published in 1870. The result of his action was greatly tion, every class, every part of the United Kingdom, and 
to alienate the leaders of the High Church party, who had almost of every nation. He was untiring in literary work, 
joined a large portion of tlie clergy in their efforts to and, though this consisted very largely of occasional papers, 
procure the formal condemnation of the views advanced lectures, articles in reviews, addresses, and sermons, it in- 
tti Essays and Reviews, Tn this and other questions, such eluded a third volume of his History of the Jmish Churchy 
as in the growing cr)ntr*oversy on the position of Prof, a volume on the Church of Scoilawly another of Addresses 
Maurice at King’s College, Cambridge, and on that caused ami Sermons preached in America, and an exceedingly 
by Bisho[» Colenso’s work on the Pentateuch, he had taken important volume, completed within a few months of his 
U]) a ]»osition which brought him into conflict with a large death, on Christian Institutions. 

portion of the religious jmblic. It should be added that He was continually engaged in theological controversy, 
in the last year of ills i)rofcssoriato (1863) he had published and, if his advocacy of all efforts to promote the social, 
a Letter to the Bishop of London^ strongly advocating a moral, and religious amelioration of tlio poorer classes and 
large relaxation of the terms of clerical subscription to the his chivalrous courage in defending those wliom he held 
Thirty-nine Articles and Prayer-book. An important Act to be unjustly denounced won him the warm admiration 
• amending the Act of Uniformity, and carrying out in some of many of his countrymen, he undoubtedly incurred 
degree Stanley s proposals, was passed in the year 1865. much and growing odium in influential circles. Among 
In the spring of 1862 Stanley, at the queen’s desire, had the causes of offence might bo enumerated, not only liis 
accompanied the ]>rinee of Wales on a tour in hlgypt and vigorous defence of one from wliom he greatly differed, 
the Holy Land. During his absence he lost his mother, Bishop Oolenso, but his invitation to tlie holy communion 
the heaviest domesti(? bereavement that had yet befallen of all the revisers of the translation of the Bible, including 
him. His sense of his debt towards her has been already a ITnitarian among other Nonconformists, as well as the 
indicated. It stands recorded in his volume of Meinorials whole tone and teaching of almost every }>age of liis 
of Edward and Catherine Stanley. publications. Still stronger was the feeling caused by his 

Towards the close of the following year ho was appointed efforts to make tlie recital of tlic Athanasian Creed optional 
by the crown to the deanery of Westminster, in succession instead of imperative in tho English Church, 
to Dean Trench, raised to the see of Dublin, lii December In 1874 he spent part of the winter in ilussia, whither 
he married Lady Augusta Bruce, sister of Lord Elgin, he and Lady Augusta had gone to take part in tho marriage 
then governor general of India, herself one of the queen’s of tho duke of Edinburgh. In the spring of 1876, after 
most trusted friends. In January 1864 he entered on along and lingering illness, he lost his wife, the zealous 
the duties of his new post, partner of all his social and charitable efforts, and the con- 

Ifis tenure of the deanery of Westminster was menior- stant chcerer and sympathizer in his many labours and 
able in many ways. Ho recognized from the first two iin- conflicts. It was a terrible blow, and one from which he 
portant disijuaJilications, — his indifference to music and his never entirely recovered. But in 1878 he was deeply inter- 
slight knowledge of architecture. On both these subjects csted by a tour in America, and in the following autumn 
he availed himself largely of the aid of others, and threw visited for the last time, with his sister, Mary Stanley, who 
liimself with characteristic energy and entire success into died before the close of the same year, northern Italy and 
tho task of rescuing from neglect, preserving from decay, Venice. 

and commending to the interest of all classes of his In the spring of 1881 he preached funeral sermons in 
countrymen the treasure of historic monuments in which the abbey on Mr Carlyle and Lord Beaconsficld, winding 
the abbey is so rich. No visitor can pass through the up with the latter a series of Sermons preached on FuUir 
building, now so often thronged with crowds of the work- Oemsions, mainly on the death or funeral of eminent 
ing classes, the mere possibility of attracting whom was Englishmen, which form a volume singularly characteristic 
spoken of before a royal commission so lately as 1841 as of his special gifts. Ho saw also the completion of the 
quite chimerical, without recognizing the siuicessful result latest of his volumes, that already mentioned on Christian 
of his indefatigable labours. The monument to tlie Institutions, and was in the course of the summer correct- 
brothers Wesley, the inscription on the gravestone of Liv- ing for the press a paper on the Westmmster Confession^ 
iugst6ne, and the restored altar in her liusband's chantry and preaching in the abbey a course of Saturday Lectures 
in 'which ho placed the neglected remains of Catherine on the Beatitudes. On July 10 he was attacked by a 
of Valois, the queen of Henry V., may b(j named among sudden illness, which in a few days assumed a morealarm- 
the innumerable and ubiquitous records of his wide ing character, and ended fatally on the 18th. The sensa- 
sympathy and liistoric ardour. Within three years of his tion caused by his death w^as profound and widespread, 
aiipointmeut he published his Memin'inls of Westminster He was buried in Henry VII, ’s chapel, in the same grave 
Abbey f a work which, altliougli not free from occasional as his wife. His pall-bearers comprised representatives 
inaccuracies, is a mine of information conveyed in the most of literature, of science, of both Houses of Parliament, 
picturesque and impressive form. He was a constant of theology, Anglican and Nonconformist, and of tho 
preaclior, and gave a great impulse to the practice already universities of Oxford and Cambridge. The recumbent 
begun of inviting distinguished preachers to the abbey monument placed upon the spot, and the windows in the 
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chapter house of the abbey, one of them a gift from the 
queen, were a tribute to his memory from friends of every 
class in England and America. 

The influcDce of Stanley was no doubt larg«‘ly duo to Ins 

marvellous social gifts. His affectionate nature, his quick and 
ready «yinj>atliy, In’s keen interest in almost every field of know- 
ledge, liis own lueiitul resources, drawn from incessant reading and 
enriched by travel, observation, and conversation, bis faniiliarity 
with the persons, places, events, and scenes of history, his tenacious 
yet disonminatiiig memory, liis vivacity and humour, the very 
eliartn of liis countenance and manner, the delicately sensitive 
face, “the eye now beaming with sympathy, now tv inkling with j 
humour,” acted like a spell in winning friends and even in con- j 
eilialiiig oi>ponciits. The courage and fearlessness with which he j 
was always ready to uphold the cause of those whom ho held to bo 
unjustly attacked l»y a powerful or dominant insjority was duly 
appreciated by his countrymen. It may piobably be said that no 
one in the prcs(*nt century M-as so endeared to so laigc a circle of 
personal friends in all ]mrts of tlie civilized worhl. His writings 
also, apart fioiii their controversial aspect, were of a singularly 
attractive kind. His Life of ArnoUlt his Sinai and ralestine^ his 
LccturcH 0(1 the Jewish C/inrch^ his Memorials of Canterbury and of 
W»*stniinstei Abbey, would alone have made him one of the most 
dcligliiful and popular of English authors. His sermons, always 
iiitci csting and attractive, were at times singularly cloiment and 
imjiifssive. His occasional liymiis and shoi’t ]>ociiis, full of gract* 
and force, and occahionally of a profound jiathos, were fully worthy 
of his literary iM)sitioii. 'J'hroughout all that he i>ver wnite there 
is an iiulivi(lualit3'^ and a characteristic flavour which is saved from 
nianiierisui by an inexhaustible frobbiiess of view and a niaiVTllotis 
fertility of illustration. His ]>o\vei of painting the scenes, events, 
and persons of jiast history, “the picturesque sensibility,” to use a 
])hrase applicil to him b}' Loid Iteacoiialield, with which lie at oiiee 
fastened on the main features of an histone building or a famous 
h»eality, ttiiiouut«‘d to genius; tluy weie as inuiked at the close of 
his life as in the earliest of his sclioolboy letters. They von him 
readers of every clas.s. 

But it would he impossible to sneak even briefly of bis literary 
position by itself. To write his life in full vould bo to give a 
uket< li of English er*clesiastn*al history for a long geiieiation. 
Tliough he icsolutcly stood aloof fiom all connexion vith ]«iity, 
it is iinjiossihle not to iccogni/e even in his least eontiovcrsial 
writings the jiosition which Im htdd as, in tlic eyes of the greatest 
portion of his count? xnieii, the leading liberal tlieologiun ol his 
time in England. Throughout liis writings in prose or poetry, on 
almost cvi'ry subject vliich he touched, vo sec the i in pi ess, not 
only of hi^ distinctive giuiius and of his oxtiaoidiuary gifts, but 
also of Ills sp<‘ci.il vievs, aims, and aspirations. It may be veil to 
<lc 8 LTil»e these as neaily as possible in his own words. He looked 
on the age in whn*li lie livisl as oin* of mingled liopo and gloom, as 
a pciiod of tiansitioii, to be followed cifbcr by an “eclipse of failh ” 

— a“vintcr of unbelief ”--01 by a “ic\ival of Chiisfiauitv in a 
wider aspeel,'’ a “eatholie, eoiujuchensivo, all-einbiacing Cliristi- 
aiiity ” that “iniglit yet oveieoinc llievorhl." He believed, and 
was never tiled of asserting Ins belief, “that tlie ('hristiaii church 
h:ui not yet pr«*senlevl its iinal or its most perfect asjiect to the 
woild”; that “the belief of each successive age of (Miristendom 
had as a matter of fact vaiicd ciioriiiously from the belief of its 
ju'edeecssor”; that “all conlessions and similar ilocurnents are, if 
taken us iinal exjiressKnis of absolute tiuth, misleading”; that each 
“successive form of theology is but the apnroxiinalion to the truth, 
not the whole truth itself”; that it was “the glory of the ehureh to 
bo always advaneiiig to jicrfeelion”; and that “ tbeie still remained, 
behind all the controversies of the past, n higher C’liustianity which 
neither assailants nor defenders ha<l fully exhausted.” 

Already even 111 his early Sermons on the ApostoUe Atje, as in 
Sinai and Palestine, as m the volumes on Hie Jniish iViaiuh, 

“ one inci easing purpose ” iimy be recognized. Kverywlicic ve si c 
tbo sustained effort to “ bung the events, jdaces, and charaeleis of 
sacietl histoiy wdiliin the donniiii of actual observation and histoiy,” 
and to lescuc them from “the conventional haze in which tliey 
had been veiled by a inisphnxMl reverence.” “The first duty of a 
nioderii theologian ” he held to he “ to study the Bible, not for 
the sake of making 01 defending sy.stems out of it, Imt for the sake 
of discoveiing w'hat it a(‘tually contains.” “In a faithful study 
of that viigin mine, the yvt iiiMifliciently explored rccortls of 
the Old and New Testamoiit, lay,” he held, “the best hope of the 
church of Cliiist,” and another and a diflereiit estimate “of the 
points on which Scripture la^s its most cinplnitic stress ” To this 
study he looked for the best hope of such a ]uogros 8 ivc develop- 
ment of (Tiristian theology as should avei t the danger aiising from 
“the appaicntly increasing divergence lietw-ccn tlie inlolligeiico 
and the failh of our time,” “ and should enable the church to deal 
wisely with new questions which ancient theology had for the most 
part not even considered.” On the direction which this develop- 
ment of theology should assume the last word had not, he knew. 


been spoken; but ho enforced the duty “of placing in the back- 
ground whatever vas accidental, temporary, or secondary, and of 
bringing into due promincmie vbat was primary and cssentiaL” 
III the ionner group Stanley would, without doubt or hesitation, 
liave placed all questions conncc.tcd with Ei»iscoj»ul or Biesliytcnan 
orders, or that deal only witli the outwaid foiiiis or cciemonies of 
religion, or with the autlioiship or age of the books of the Old 
JVstament. Even to the <iufstioii of miiaculouK and external 
evidence he V’ould have hc'cii iii«‘luio<l to assign a sccondniy place, 
as well as to the most claboiato .statements of ('hiistiaii doctrine. 

The foremost and highest place, that ot the “essential and 
supernatural ” elements of leligion, ho would Imverescivcd for its 
moral ami si>iritual truths, “its chief cMtIeiice and chid essence ” 
“ tlie truths to be drawn fiom (he. teaehiiig and fioiu tlie life of 
Chiist,” in whose ehaiaeter he did not hesitate to lecogniA* “the 
greatest of all mmules.” On a huge development ot Ohristiiiu 
teaching in this direction bo bosed all his hopes «hke t.f the i»io- 
gross ot the woild and of the, lestitiilion to ('hiislian Ihcology-- 
“iLs something greater and Mistei than the, tlus.logv of (‘ach 
]«articular church or age,” “as compichending all tlie wholesome 
eleincnUof thought at work m the woild’’— o| “its iiatin:il ascend- 
ency over the minds of cilucated men.” 

With such views it was not to he womlcied at that, fiuin first to 
last, he never lost an oppoituiiily of sujipoiting a policy of width, 
tuleiatioii, and eomj»reliensu>n 111 the Chuieh of Englainl. The 
view W'hieh he took ni his eailiest dneelly eontioveisi.'il w«.ik, his 
Pssay on (he (lorham Jndijmrnt (I 8 r>(»), as n‘g:iids both the juolcc- 
tion olfcred by the Jaw' to the. cleigy agunisl “the inquisition of 
arbitrary jirelatos and of tumultuous synods,” and “on the 
designedly mixed and comprehensive c h.irai-tei of the English 
form ulaiies and English (’liuicli,” has aln*aily bei 11 liilly imlnaled. 
TJie same spirit and the .same aims gimlcd ins line of coiiduct m 
other controversies, sinh as in that on fhe Essays am! Jlrvinrs, on 
the fituullstic movement, on the question ol sub.scriptu>n, on the 
.successive attacks made on men so wholly ilitfcient iiom each 
other as I'rot. Alaiiriec, whose inlluenee on the. mind of his gene- 
lution has yet to be fully estnmiteil, and Bi.Mho]> HoJenso, and in 
his vain but earnest advocacy of tlie optional instead of the com- 
pulsoiy u.se oi tlio Alhaiiasian (heed. So again he was always 
eager to insist on tin* cssiuitial points ot union between various 
dcnomiiiat ioii.s of (Jlii istiaiis, liowevcr appaicntly diiidcd or 
estranged; and to recognize tlio spciual services <*olifeiiod on the 
woild, not only by the Eastcni, the Koman, the Lutheran, and the 
Jlefoniied (’’hurclics, not only by tlie Bt esbytcriaii ('lunches of 
Scotland, but also by the Bapti-st and Congregational Cbuiebes of 
England ami Ameiua, and by the coiniminity of Qiiakeis. And, 
W'hile in this iespi*et he was kci 11 almost to excess to note' points 
of agieement, so m the veiy latest xolume wlin h lie published 
one of his niuiii aims was “to look the ta<ts of Justory in the 
face” and to ])oint out “the almost iiniveisal de]»arlure tumi 
]uiinilive usage,” “the tiaiisfoiiiialion botli ot letter and spirit 
tliiougli which the gieatcst Chiistnin oidiniinees had alieady 
passed,” and “ to fix the eye steadily on the gi iins ol tiuth that 
Wen* common to the diH'eicnt toims whicli the ouhiuinees w’orc, 
the iiioial and siuiitiial K'alities loi the .sake of which alone (it 
Christianity be tfic universal icligioii) smh foim.s exist ” He was 
thioughout Id.s life an iiiiflimbiiig advocate of Die (‘onneMon 
between cliuic]i and st.'ite. By this he nmleistood ( 1 ) “tin* 
recognition and supjiort on the ]iait of the state id the icligious 
cxpicssion ol (he lailh of the i oiniiimiitv ,” and ( 2 ) “that this 
religious cxjiiessioii of the fmtli ot tlic eommunity on the most 
sacred and must vital of all its inteie.^ts sliouKl l^e lontiolled ami 
guided by (he whole eoniinunity thiough tin* supieiiuiey ot law.” 
In ( he siipremac-y ot the eiown, / c., of law, “overall causes mid all 
]M*i’sons, ecclesiastical as well as i ivil,” so f.ir lioin limling “galling 
eliaiiis ” or “ignominious bondage,” In* wdeomisl it not only h,s 
being “the must powiutnl and intelligent oigau of the wliole eom- 
miiuity,” but on two other grounds. Eiist, In ( on.sideietl tliat 
.siipieiiiac*y nioic likclv “to be tinJv wise and IiuIn .pist .md thcrc- 
foic truly (’ll! istian tlian (be lasahbij) eilliei of a iu-bop or ot a 
s\ nod ot any eleiical or sectional ])i>dy,” and , ms ondl\ , “ ji'^ the be.st 
security for that gi adnal giowdh ol idigious foims joid leJigions 
o]iinif)iis, and for that fiee expiessjon of Midi\ idnal belief, whi< b i.s 
indispensable to any he{llth^ dcM hquneut of lebgioiis life and 
religious tiiitli.” At, the sann* time be wa.s in iavoui of making 
the creed of the cliuich as wide a.s possible, ^ — “ md j..orowei t)»an 
that wdncli is even now (be fist of iLs menibeis]ii]>, the Apo.stlcs’ 
and ortliiowing down all baincis which <ouhl ];e wi.sely 
dispensed w'lth to Hdinissir.ii to its inini.sfry. A- an immediate 
.step he even advoented as “an uiimixed good” “the jid mission 
under due ic.sliietions of oiii nonconforming bicthren <d England, 
and our Bresbytciian bntlneii rd the Scottish Chunli,” to jacacli 
ill Anglican pulpits. To Hie last hour of his life he hmked witii 
dismay to tho juospeet of a eoinhiiied a'-.sault by a tuple alliance 
of the leprcsoiitative.s “ot tli^* Biiritans, of VolUire, and ol Ijiud ” 
on “tliat rare eoTubinatioii whicli with all its shortcoiriiiigs exhibits 
one of tho noblest woik.s which Uoil’s jirovidciico, tliiough a long 
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coarse of Years, has raised up in Europe,” **on the most venerable 
growth of English history, tho framework which has sheltered 
down to this time the freedom of tlio freest, the teaching of tho 
most learned, and the reason of tho most rational church in 
Christendom.” Jlo believed that the success of such an attack 
would result in throwing away tlio best opportunity whi(;h the 
world affords for tlio growth side by side of intellectual activity 
and religious earnestness”; that to destroy it W’ould be, iis ho 
said of the Establislied Churcli of Scotland, “to destroy, so far as 
hunwin offoits can destroy, tho special ideas of freedom, of growth, 
of corn prehension, which are inherent in t)»c very existence of a 
national chniTli”; that its destruction would only produce “an 
enslaved clergy amidst an indifTcrent laity,” and tend to degrade the 
CJmrch of England from its historic position ‘‘to tlial of an illiterate 
sect, or a satellite of tlie (’hurch of Komc.” 

With such views it was impossible that Stanley could liavo found 
much synifiathy from either of tho two great imrtiea among the 
English clergy. ^ Indeed it was impoasilde that any party, or any 
community, which placed the essmicc of t’hristiaiiity in the careful 
guardianship of any circle of ilicological dofdrines could feel in 
harmony with one who dwelt with such exceeding and gi’owing 
einx>hasis on tho secondary natuic, not only of all that was cere- 
monial, hut on much that was dogmatic, as compared with that 
wliicli was spiritual and moral. 

liy the “Evangelical” section of the religions world tho bio- 
grapher of Ainold had been loiikcii on from tho first witli more 
than suspicion. Later on, even the mode and form of his defence 
of their own side in the (Jorhain ojiiitrovorsy, his avowed advocacy 
of a wide frcerlom of thought on many (jiicstions, especially those 
connected with Hiblieal criticism, his attitude towards such sub- 
jects as inspiiation, jnstifieation, and future punishment, were 
more than distasteful. JIis loud nekiiowlodgmciit of tho debt owed 
by Christendom to German tlioology, “to tho most laborious, truth- 
seeking, and eonaciciitious of Continental nations,” his persistent 
claims for a place within tho Churcli of Englaml for views that 
“went to tho verge of Homo,” the more than width— the universality 
— of his religions sympathies, Ins deliglit in placing, not Walter 
Scott only, or Tennyson, or the HUthor ol Eixe lloum^ but Goethe, 
and Huriih, ami Matthew Arnold, and J. Stuart Mill in the ranks 
of religious teachers, wore iiiituially repugnant to those who cared 
to read his works, ami were not content to shrink in silent dismay 
from the warm sympnthiyrir wdtli Professor Maurice, the enthusi- 
astic admiier of l'. Kobertson, and tho apologist in turn of Ksnayn 
awl Jtf'i'itias and of lUsbop Colenso. 

Against the feelings provoked by this aspect of his theological 
osition, neither lii.s ackiiowledgetf services to Biblical study, nor 
is profouiul tiiid ontiiHi belief in the tiuo key to the difficulties of 
tho future being involved in the jirosoeution of that study, nor his 
syTiipatby wdth their owm views as to the relation of the individual 
soul to God, nor his repeated, his almost daily nssortioii.H of tho 
Bucrodness and value of tho gosjiel liiatory, or of the regenerative 
power of the Divine life and person of OJirist as the “one Master 
worth living for, worth dying for,” eouhl avail mucli. Whatever 
tho feelings of indivnluals, the organs of tho party of wliosc once 
imperilled claim to romaiii within the fold of the Church of 
England he liad been tho staunchest iijdioldor spoke of him from 
first to last with almost umpiahticd aversion. IJo was, or hccame 
in duo lime, even nioio obnoxious to at least tho iiioro advanced 
section of tho lligli Gbureh party. Nor was this to be wondered 
at. Tho differeneps between him and them were vital and funda- 
mental; and, even where ho defended their right— at one time 
repeatedly challenged — to iiiaintain thoir distinctive views and 
obsorviiiK'es ill tin* ('liureh of England, ho rested tlicir claim on 
grounds which would hardly win their approval or gratitude. 
The more clear-sighted of their loaders felt that, if the points of 
coremoniul, of dress, ])ostuio, attitude, ritual, on which they laid 
exceeding stress, were treated by liim with toleration, they were 
regarded with an iiidiiVereiico that verged upon contempt, n.$ 
toTerahiles in^pfliv, and that he d<*liglitod to trace their histoiieal 
development, and to strip tliem of all that w’as e.ssential, signi- 
ficant, or ])rimitivo. They felt even more strongly that in that 
which, to tlio lc*adcr8 at least, gave their real iiitere.st and im- 
portance to all i^uestions of vest men ts or obscrvaiioos, and even 
underlay some of tho most important ijiiestions of religious doc- 
trine,— "the veiy oxisteiieo of an order of priesthood as the divinely 
and exeUisnVly eominissioiied clinnnel of communication betw^een 
God ami man, — the rejection on tho part of Stanley of their most 
(dierislied ami central dogma ’was absolute and un com promising. 
And the ditroreneo of view was vital. Much else in his writings 
might have been wcU-onied or eoiidonod. His love fur the past, 
his deep nnd full sympathy wdtli miKjh in tho modiivval church, 
his warm admiration foi many of its saints and heroes, his aversion 
to mere ieoiioclasni, Ida poetic and imaginative sensibility, had 
much to attract them. Even in his treatment of many important 
religious subjects it was often not so much his actual sentiments 
as the tendency — the more than tendency, the avowed aim — of all 
his waitings to promote freedom of inquiry and of thought, rather 


than Bubmission to church authority, which provoked hos^ity. 
But on this question there was no room for coxnproxnifie. That 
which they and he alike reco|mized as the fundamental tenet to 
which all their distinctive tcaidiing pointed ho spoke of as a belief 
“that they (the clergy) were the depositaries of mystical, super- 
natural, almost magical influence, independent of any moral or 
spiritual graces,” and on this fiointho sfiokowith no doubtful voice. 
It was, ho said, this belief in a “ fixed, external, necessary medium 
on earth between the soul and God which, if he had rightly read 
the Psalms of David, tho epistles of Paul and tho gospel of Christ, 
true religion is alw^ays striving to dispense with,” aiiu “the more 
it can be dispensed with, the nearer and tho higher is the eoin- 
inuniou of the human sjiirit with its Maker and its Hedeomer.” 
And this language (u.sed in 1867) was in entire accordance with the 
manner in which in his latest volume (1881) ho hinted attlie possi- 
bility of “tho growing materialism of tho ecclesiastic sacristy so 
undermining tho spiritual element of almost tho only external 
ordinance of Christianity (the Eucharist), unquestionably the 
greatest religious ordinance in tho world,” “as even to endanger 
tho ordinance itself.” In addition to this fundamental divergence 
of view, it must bo remembered that it was to this party, as tho 
representatives of one “always forgetful in its gratitude and im- 
placablo in its vengeance,” that ho looked for the main danger to 
freedom of tliought and width of comprehension in the future, 
nnd that ho did not hesitate to remind tliem, even as lie supported 
tlioir claims to tlie largest possible interpretation of the Articles, 
that they “ claimed a lutitudo tliemsolves which they constantly 
refused to others.” It w'ill bo easily understood tberoforo that 
whatever influence Stanley wielded in the church was wholly in- 
dependent of cither of the two great parties into which he found it 
mainly divided, above all of that which at the time of his death 
appeared to bo every year growing in power and confnlence. ^ 

What was tho extent, what the permanent force of his own 
iiiflucneo, is a question not easily answered at pieseiit. “Dean 
Stanley,” said Dr Story, “stood liigher in the respect and aflection 
of a larger and more varied ciicle of members of many cliurelies 
than any ecclesiastic in tho world.” It is not easy to disengage 
his personal and social charm, the afli*eiion home him by all wdio 
had even momentarily ]»assed within tin* circle of his striking and 
attractive individualit}% the warm feelings wliich much in his 
life, much in his writings, had called forth from multitudes who 
never saw him, from the more abiding impression made during his 
lifetime and after his death by tho WTitings which ho lias icfb 
behind him. Y'ct if, sotting aside one single name, that of Prof. 
Maurice, ho bo taken as the most prominent, the most fertile, the 
most giHed, and the most impressive exponent and defender of 
lilieral tlicology, some estimate may ho formed even now of the 
mark which ho made upon his ag»i. It would be easy to under- 
value the cficct of the w*ork which he did. It might s(*em at first 
sight as if hi.s own gloomier anticipations had been fulfilled. Ho 
spoke from time to time of a danger of tbo age being overwhelmed, 
now by “ a general return of forgotten superstitions,” now “by a 
general chaos of incredulity,” and of himself ns “having iierhaps 
done no more than make good a starting point for thoso wlio come 
after us, perhaps in the 20th or 21st (‘entury.” Ho iniglit have 
seemed to enter into the spirit of his father’s words, “My only 
hope and consolation is that 1 am a pioneer for better days, and 
that the seed wliieli 1 aim, as far as can bo, at sowing may bring 
forth fruit when I am gone to a better and more peaceful world.” 
But sueli a view would he to a largo extent siijierficial. H the 
success nehieved by tho cause of which Stanley W'as the main 
representative is carefully weighed, it will he found to be great in 
solid and direct results, far greater probably in those wliich are 
less easily summed up and tabulated. On the questions wdiieh lio 
had most at heart, the real and careful and critical study of the 
sacretl recorcls, the progress made since lie first lectured as a tutor 
at Oxford on the Old and New Testaments lias been enormous. 
Tho large majority of tlie. works published have been written 
more or less in tho spirit in which he would liavo lai’gely or 
entirely symiiatliizod. It may bo added that of these there are 
few which w'ouhl not have encountered, if not fierce critici.sm, yet 
at least grave susfiieion, some forty years ago. The combination 
of a reverent treatment of Holy Scripture with fearless inquiry 
into all questions connected with its criticism is a now birth in 
English literature. It is one in which he took a leading part, and 
in tho defence of which he boro, somclimcs in his own behalf, 
often cr in cliivuhous defi‘nce of otliers, much of the brunt of tho 
earlier ami later contests. Tho impulse which he gave to the 
study alike of the Bible and church history W'as a great one. In 
each he may be recognized, not of course a.s tlie originator, but as 
the re])i'csentative, of a now school of thought and of treatment, 
and those who are most familiar with liis wntings can hardly ojicn 
a new book by any English theologian, Imrdly read a seriiiou of 
many preachers, above all on any portion of the Old Testament, 
in which they do not trace his immediate inlhienco. He may be 
said in a very true sense to colour tho writings of many of itiose 
who most differ from him. The subjects to wliicli he looked as 
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the meet enestial of all^he univenalitjr of the Divine lore, the 
eupreme importance of the moral and spiritual elomente of reli^on, 
the aupremacy of conscience, the sense of the central citadel of 
Chrisnanity as being contained in the character, the history, the 
spirit of its Divine Founder — have beyond doubt, if not yet taken 
fully the place vi^hicli he claimed for them, yet iinmessed them- 
selves more and more on the teaching and the preacliing of eveiy 
class of cler^ in the church. They have lifted the teaching of those 
who moat differed from him far above the level of a mechanical 
or merely ceremonial form of medheval worship. The great cause 
too for which be strove so hard, that of comnrononsioii and mutual 
toleration, the true ** enlargement of Christas church,” has gained 
much from his efforts, — much in the present, and perhaps, in spite 
of some appearances to the contrary, more in the future. What- 
ever storms of party strife may be in store for the church, active 
and energetic Christians of opposite parties no longer w^asto their 
energies in mutual attacks, but have learned to work together in 
Christian teaching and in works of Christian beneficence. His 
surviving frienils may rejoice to remomlier that no one iicrson had, 
for, it may be, many generations, done so much as Stanley to draw 
together in friendly and social intercourse the leaders of various 
religious ])artic8 and of different denominations of Christians. 

Tliose who live, and feel that they live, in an age of transition 
cannot venture to prophesy the precise form ami colour of the 
religious movement which vrill in aue time succeed that n Inch now 
seems to bo the most prevalent and the most outwardly active. 
But they may bo permitted to hold that its main features were 
descried ami anticipated, even if dwelt on with excessive emphasis, 
by Stanley, — to believe tliat the next phase of a ('hristian theology 
which shall regain a duo ascendency over the thniiglit and intclTi- 
gence of the civilized world will bo embodied in some larger 
realization of *‘tho one unchangeable element in Christianity, ’"of 
the witness borne by the teachiug and life of Christ to the higher 
and spiritual nature and destinies of man and to the “ principles 
of freedom, justioe, toleration, hcnelicenee, self-denial, nniveisal 
sympathy, ami fearless love of truth, in which all the holies of a 
true and permanent develo]micnt of Christian theology must twice 
their stand.” None will have laboured more earnestly in Ibis cause 
tliau Arthur Stanley. (G. G. B.) 

STANTONT, EmvTN (1814-1869), American 

statesman, was born in Ohio, December 19, 1814, graduated 
at Kenyon (yollego in 1833^ and was admitted to the bar 
of his native State. Just at the end of Buclianan’s ad- 
ministration in 1860-61, Stanton was called upon to act 
as attorney-general. In 1862, after the inauguration of 
Lincoln, the now president, who had liad great difficulties 
witli his war ofiicc, placed Stanton at its head, w^here he 
was at home at last. His intense vigour, excellent organ- 
izing powers, and scrupulous honesty were the life of the 
Federal war department throughout the Civil War; and 
it may be worth while to note that, after living through 
boundless opportunities of peculation, he died, like most 
of the public servants of the United States, a poor man. 
In spite of his many services to the country, it was not 
always easy for his associates to get on with him com- 
fortably ; and his quarrels with President Johnson were 
especially bitter in 1867-68, ending in the iinpeacliment 
of Johnson by the House of llcpresentatives. On the 
acquittal of the president Stanton resigned, and resumed 
the practice of law. President Grant, in 1869, made him 
a justice of the supreme court ; but his work during the 
war had w’-orn him out, and he died December 24, 1869. 

STARAYA RUSSA, a district town of Russia, in the 
government of Novgorod, 62 miles to the south of that 
city, on the river Polist, by means of which and Lake 
Ilmen it is brought into easy steamer communication with 
St Petersburg. Some brine springs, of no great strength, 
on the eastern side of the town, were used as a source for 
the supply of salt as late as 1 865, yielding about 50,000 
cwts. annually ; at present they are used only as mineral 
waters, having a great resemblance to those of ICreuznach. 
Some thousands of visitors resort to them every summer, 
and owing to this circumstance Staraya Russa is better 
built and kept than any other town in Novgorod. The 
13,100 inhabitants are supported chiefly by the summer- 
visitors, About 100 individuals in all employ themselves 
iu brick-making, tanning, and sawing timber, and there 


is a trade in rye, oats, and flax shipped to St Petersburg 
to the value of about j^50,000 per annum. 

The name of Staraya Russa occurs in the Russian annals as far 
back as 1167. It was one of tlio minor towns of the republic of 
Novgorod, and suffered continually in the wars for possession of 
the region between Russia, Lithuania, and Livonia. It was after- 
wards annexed to Moscow. 

STARCH is an organized product of the vegetable 
kingdom, forming one of the most important and 
characteristic elements of plant life, and an abundantly 
stored reserve material for the discharge of vegetative 
functions. It originates within the living vegetable cell 
through the formative activity of chlorophyll under the 
influence of light, and is consequently an unfailing 
characteristic of all plants containing tliat body (compare 
Physiology, voI. xix. p. 54). Starch found within leaves 
and other green parts of plants is assimilated and trans- 
formed with great rapidity; accumulations of it an* carried 
as starch-formers, and redeposited as starch in sjjccial 
reservoirs or portions of plants as the period of maturity 
approaches. In this way the body is found to g(^rge the 
stems of certain palms — the sago, ifec.- just before these 
plants begin to form their fruit ; it is the principal con- 
stituent of the underground organs of biennial and jieren- 
nial plants, tap-roots, root-stocks, corms, bulbs, and tubcirs ; 
and it is abundantly stored in many fruits and seeds, as 
in the cereals and pulses, in bananas, bread-fruit, Jrc. It 
occurs in minute granules varying in diameter from 1 to 
100 and oven 200 micromillimetres ; and the granules 
from different sources have each a distinct microscopic 
character, their forms and sizo being, however, affected 
according as they are aggregated in clusters or individually 
formed (see voL ii. p. 031, figs. 3 to 6). Under the micro- 
scope tlieso granules are seen to consist of a nucleus or 
hiluin surrounded by layers arranged concentrically or ex- 
centrically, and the relations of hilum and layers are the 
most distinctive features of individual starches. Whether 
the hilum point bears to the granule the relation of a nucleus 
is a matter of dispute, the general opinion being that the 
grains arc formed from without inwards, the centre being 
invariably the softest and most soluble portion, while the 
outer layers are most closely related to cellulose. Starch 
consists of a wliite or yellowish-wliite glistening powder, 
which on being rubbed between the fingers emits a crackling 
sound. Jt is only slightly acted on by cold w^ater, but 
under tlio influence of heat in ivater it swells up, forming 
according to the proportions of starch and w'ater a clouded 
opalescent paste. Iodine acts on it in water by producing 
a brilliant blue coloration, this reaction forming a very 
delicate and characteristic test. Diastase and dilute boiling 
sulphuric acid convert starch into a form .soluble in hot 
w'ater, whence it jiasses into a scries of easily soluble dex- 
trins, and finally into the condition of the sugars, dextrose 
and maltose. In its chemical relations starch consists of 
an intimate mixture of two isomeric bodies,— graiiulosc and 
starch cellulose, — or rather of a series of gradations from 
D*c one to the other, tlie standi cellulose being i)riiicij)ally 
in the external layers, while the. grannlo.se js Jound in the 
central portions ot the granules. Starch cellul<»se is a body 
intermediate between graiiulose and ordinary cellulose; 
from the latter it is distinguished by being reducible to 
soluble starch by boiling in w'uter and by digesting in 
camstic alkali. Together, the substances consist of a (‘oiii- 
bination of carbon with h}drogen and oxygen, tlie coni- 
niorily received foniiula being G, Tlj„Or, 4 2ILO ; but 
Nageli, SacRssc, and many other recent inve.stig.ators show 
reason why the molecule should be regarded as consi.sting 
of C 3 JT,,, 0 .,, + 1211,0. 

As an economic product starch in its sejiarate condition 
is a most important alimentary substance, the chief pur* 
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food starches being Arrowroot, Sago, Tapioca {qq.v.\ 
and corn-flour, the starch of the Maizb In its 

combined condition, in cereals, &c., starch is certainly the 
greatest and foremost of all the elements of nutrition (com- 
j>are Dietetics and Nutrition). Jn its other industrial 
relations starch is used — (1) directly, as a thickening 
material in calico printing, for the dressing and finishing 
of many textiles, for laundry purposes, adhesive paste, and 
powder ; and (2) indirectly, for the preparation of dextrin 
and British gum and starch sugar. Maize, wheat, and rice 
starch are princij>ally employed for the direct apj »li cations ; 
and for the dextrin and starch-sugar manufacture potato 
starch is almost exclusively selected. 

Jn flic |»rc|)jirali(>ii of starch the object of the inamifactiirer ih 1o 
burst the vegetahh* c<‘l] walls, to liberate, the starch giaiiules, and 
to free them from the other cell conlents with which they are 
asHoeiiited. Wlien, as iii the ease of the ])otato, the associated 
cell contents, Ac., aie readily separutcfl Iiy solution and leiigatioii 
the. manufacture is exceedingly simple. Potato starch is prepared 
jirincijially hy eiirefully w'ashing the potatoes and in a kind of 
rasping miu hiiio reducing them to a line jiuln, which is deposited 
in water as law starch. The impurities ot this starch -cclliiloae, 
albuminoids, fragments of potato, Ac. — are sc])arated hy washing 
it ill line sieves, tlirough the meshes of which the pure starch alone 
passes. The sieves are vanously formed, some revolving, others 
moving horizontally or in such manner ns to keep the material in 
agitation. Tlie starch is t lien ed in tanks, in which it settles, 
and ho separates from tin* soliiMe nihiiniiiioids and salts of the 
jiotatoes. 'riio settling ol the starch is much retarded hy the 
dissolved alhumiiionls, and to hasten the separation small quanti- 
ties either of alum or of siilphuiic acid are employed. Alum 
coaguhiti‘.s the alhumeii and to that extent contaminates the 
Btaicli, while the acid acts on the starch itself and is dllticult of 
noutrali/nfiou. AfhT the starch has settled, the hrowm-coloured 
HUperiiatunt liquor is drawn off and the starch again w'ashed 
eitlnT in tanks or in a centrifugal machine. Finally it is dnod 
hy spiuadiiig it in layers over poious bricks (a process not required 
in the ease of starch w'ashed in a centiifugal machine) and by 
exposure to the air, aftei which it still ndains a large proportion 
of w’ater, but is in a condition for making dextrin or starch-sugar. 
For fuithci diving it is giouiid to a rough powder, and dried 
thoroughly in a hot chaniher, then reduced to a pow'der and 
silted. A method of leduciug jiotatoo-s to a pulp by slicing and 
heaping tlieru up till fermentation takes phiee is said to give a 
large yield of starch, but it is not much practised. 

In dealing with the. starches of the cereals, there is greater 
difficulty, <iwing to the presence of gluten, w'hieli wdth water forms 
a buigh i'lashc body ilitlicult of solution ami removal. Tho 
difUenlt}' is e.\pei'ience<l in greatest Tiieasure in dealing w'lth wheat, 
whii'li contains a huge jiiojiortioii ot gluten. Wheat starch is 
separated in tw'o diircreiit wayH-(l) the jermentation method, 
wdiieh IS the original process, and (*J} by meclianieal means without 
piclirniiiarv fei mentation. In tlio fcrmeiitatiou ])rocc.ss wdiolo 
wheat or wdieaten meal is softened ami swollen by soaking in 
w'atei. Wheat grains are, in this condition, ground, and the pulp, 
miMsl to a tliickisli flni<l witli wafer, is placed in tanks, wrliero it 
ferments, developing acetic and volatile acids which dissolve tho 
gummy const it neiits of the wheat, wdtli part of the gluten, and 
render tho whole less tenucious. After full fernieiitation, tlio 
ponml of whicli vanes with tho w'cather and tho process employed, 
the atari'll is sejiai.ited in a wasliiiig drum. It is siibsequeiitly’ 
waslioil w'ith w'ater, whicIi ilis^olves out tlie gluten, the starch 
settling in two layers, — one eomparativcly pure, the other mixed 
with gluten and some bianny jiari icles. 'riiese layers are Reparafx»d, 
the second undergoing further washing to remove the gluten, Ac., 
and the remaining ojieration.s nic analogous to those employed in 
tho preparation of potato-starch. By the mechanical proccs.s 
wheaten Hour is kneaded into a stiff paste, wdiioli, after resting iv* 
an hour or two, is washed over a line sieve so long as tho water 
passing off continues milky, whcreliy the starch is lilwrated and 
the gi eater jiart of the gluten retained as a gluey elastic mass in 
tho sieve. , 1'ho starch is subseipiently puritied by fermentation, 
wosliing, and treatment in centrifugal maebines. 'I'lie gluten 
thus pieserved is a useful food for dialietic patients, ami is made 
with flour into artificial macaroni and nastes, Iwsides being 
valuable for otlier industrial purposes. # 

Maize starcli is obtained by analogous processes, but, tho pro- 
portion of gluten in the grain being smaller, and less tenacious in 
Its nature, the operations, whether chemical or mechanical, present 
fewer difliciilties. Under one method the sejiaration of maize 
starcli w facilitateii by stooping, swelling, and softening tho graiif 
in a weak solution of caustic soda, and favourable results are also 
obtained by a process in which tho pulp from the crushing mill is 
treated with water acidulated with sulphurous acid. 
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In the preparation of rioe-starch a weak solution of caustic soda 
is also employed for softening and swelling the ^in. It is then 
washed with pure water, dried, ground, and sifted, and again 
treated with alkaline water, by which the wliole of tho nitrogetions 
constitiicnts are takon up in soluble form. An acid process for 
obtaining rice-starch is also employed, under which the grain, 
swollen and ground, is treated repeatwlly with a solution of 
hydrochloric acid, which also dissolves away the non -starchy con- 
stituents of the gram. The laundry starches now in use are 
principally made from rice and from pulse. (J. PA.) 

fcJTAR-OHAMRER, tho name given in the l/)th, 16th, 
and 17th centuries to an English high court of justice, 
consisting of the members of the ordinary council, or of 
tho privy council only, with the addition of certain judges, 
and exercising jurisdiction, mainly criminal, in certain cases. 
Tho origin and early history of the court are somewhat 
obscure. The Curia Regis of tho 1 2th century, combining 
judicial, deliberative, and administrative functions, had 
thrown off several offshoots in the Court of King’s Rench 
and other courts, but the crown never parted with the 
supreme jurisdiction whence tho sub.sidiary courts had 
emanated. When in the 13th century tho council became a 
regular and permanent body, practically distinct from the 
parliament of estates, this jurisdiction continued to be 
exercised by the king in council. As tho ordinary law- 
courts became more systematic and important, the inde- 
finite character of the conciliar jurisdiction gave rise 
to frequent comjilaints; and efforts, for the most part 
fruitless, were made by the parliaments of tho 14th 
century (f./;., in 15 Edw. II. and 2 Edw. III.) to 
check it. The equitable jurisdiction of the chancellor, 
which grew up during the reign of Edward III., flowed 
from tins supreme judicial jiower, like tho common law- 
courts under Henry II., but without drying uji the 
original source. It is in the reign of Edward Til. that 
we first hear of the chancellor, treasurer, justices, and 
others” exercising jurisdiction in the “ star-chamber ” or 
“chambre do estoilcs” at Westminster. In Henry VI. ’s 
reign one Danvers was acquitted of a certain cliarge by 
the king’s council “ in camera slellata.” Hitherto such 
Acts of Parliament as had recognized this jurisdiction 
had done so only by way of limitation or prohibition, but 
in 1453, about the time wlion the distinction between tho 
ordinary and the privy council first became apparent, an 
Act was passed by which the chancellor was empowered 
to enforce tho attendance of all persons .summoned by the 
privy seal before tho king and his council in all cases not 
determinable by common law. At this lime, then, the 
jurisdiction of the council was recognized as supplementary 
to that of the ordinary law-courts. But the anarcliy of 
tho Wars of the Roses, and the decay of provincial justice 
owing to tho influence of great barons and tho turbulence 
of tho lower classes, obliged iiarliamcnt to entrust wider 
powers to tho council. This was tho object of the famous 
Act of 3 lien. VIL, which was quoted by tho lawyers 
of the Long Parliament as creating the court of star- 
cliamber. This, liowcver, as is shown above, it was far 
from doing. The Act of 3 Hen. VTI. empowered a 
committee of the council, consisting of the chancellor, 
treasurer, privy seal, or any two of them, with the chief 
justices, or in their absence two other justices, a bishop, 
and a temporal lord, to act as a court of justice for enforc- 
ing the law in cases where it was thwarted by bribery, 
intimidation, or partiality. The jurisdiction thus entnisted 
to a committee of the codncil was not, tlierefore, like that 
granted in 1453, supplementary, but superseded the 
ordinary law-courts in coses where they were too weak to 
act. The Act simply supplied raacluneiy for the exercise 
under special circumstances of that extraordinary penal 
jurisdiction which the council had never ceased to possess. 
This jurisdiction, Bacon tells us, was still further developed 
and organized by Wolsey. The court established by thp 
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Act 3 Hen. continued to oxist for about fifty years, 
but disappeared towards the end of Henry VIII.’s reign. 
Its powers were not lost, but fell back to the general 
body of the council, and were among the most important 
of those exercised by the council sitting in the star- 
chamber. A court not unlike that created in 3 Hen. VJI. 
was erected in l.^)40. Tho Act of 31 lien. VIIT., which 
gave the kings ]»roclamations the force of law, enacted 
that offenders against them riiiglit be punislied by tho 
usual olficers of the council, together with some bishops 
and judges, tho star-chamber or elsewhcrt*.'’ These 
powers also came after a time, like those granted in 14t<S, 
to be excrcihcd by tho council at large instead of by certain 
members of it. It is clear, however, — and this was one of 
the chief com[)laints against the court, -that the jurisdic- 
tion wliich belonged by Jaw or custom to the whole body 
of the king's council was usurped at this lime by the 
inner body of advisers called the ]»rivy eonnrrl, which 
had engrossed all the other funt'tions <4* the larger boily. 
Sir T. Smith (teiij]>. I^liz.) tells ns that juries misbehaving 
*Svi‘re many times eoninianded to ajjpear in the s1;u- 
clruiiber or before the [>rivy council for the matter/’ The 
unc(‘rtain composition (»f the ctairt is w^ell dis[»la\cd by 
Coke, who hays that the star-chamber is or may be com- 
ponndc<l of three M‘V(;ral councils — (I) theloidsand otli(‘rs 
of tho ]»rivy council, ('2) the judges of cither bencli and 
the barons of tlo) exchequer, (3) the lords of parJiatmml, 
who ale not, Imwcver, standing judges of the court. 
Hiulson Ueinp. (\ir. 1.), on the other hand, conhiders that 
all pi'iMS had a right of sitting in tho court. The latter 
clash had, Jiowover, certainly given up sitting in the 17th 
ccninry 'I'he jurisdiction of the court was e(jUally vague, 
ami, as Hudson savs, it was impossible to d( fim* it without 
offciiding the siipportcis of the i»ierogali\c by a liniitatiou 
of Its powers, or tin' common lawyers by attributing to it an 
cvct“-dve litilinle. fn laactice its jmisdiclion was almost 
unlimited. Jt took not, ice maiiiteuiinee. and liveries, 
biibery or paitiality (jf jurors, faldfieation of panels or of 


Hi ^lary, built in the 14tli and Ibth centuries, the IGth- 
century town-house, and the well-preserved wails with 
gateways and towers dating from the 14tli century. The 
CA tensive new law-courts and three largo barracks are 
among the modern buildings. Stargard lias a consider- 
able market for cattle and horses, and curries on trade in 
grain, siurits, and raw produce. Its manufactures include 
cigars, tobacco, wadding, and stockings; and there are 
also iron-foundries and linen and woollen factories in tho 
town. The population in 1SS."^» was 22, i/O (in ISIG 
bTOG), of whom about 730 were Homan (Catholics and 
about hGO Jews. 

Slargnnl, inentuawMl having turn Urstioyd hy tlie I’mIvs m 
11-20, town iigtits 111 ]22l», ftii.l l-u/inio ‘tlir (.ipit.il of 

e:i^U‘in I’onn-r.iiii.i As ii llunsratK it rnjoyiMl coiisi.loiiihh 

coiiiiiicicud i>ro^|Mjitv, Imt liiul also to nmlvigo sn'-c* .m.l <.i|.1uii' 
in the .Ntif's nnd ilniing tin* 'Unity W n In l^OT 

j it Was l.iki ‘11 hv Si'liill. Tlu' nnnio St.i'giul pifin ll-o Sl.noiiK 
! St.»]i»gj;i(l or SlMiigioil, ino.'iiiiij^ “old town' ) is coiiinion in si \cm 1 
I (dlicr towns m tin* noilli of (JoinninN, ot wlmli tin' 'hi. I ;no 
I I'lUssuni iSt.'iiganl, nfin- liant/ic, diul Sl.irg;iid-in Mt‘« kli nl,nig. 

, STAHLlXtil (A.S. Slier, Sintra, and SUilt/tnf, J.nt 
\ Slttnufit \ Fr. Kit ntr until), a bird long tinu? well known 
j in moht parts of Kngland, and now, Ihrough Ihe lAten 
_ sjon of it*; range within the present centuiy, in the u-st 
I iff (In-at llritain, as well as in Ttcland, wluae, thoiuxh 
j not gimerally di.hti ibiilcul, it is very nunieions in some 
I districts. It is about the si/e of a Thiusli, and, though at 
; a dislamv it a[»])ears to be black, wdicn neai at hand it^ 
plumage is seen to bi- biiglitly sliot w’lth jun pie, i ie* n, ami 
I steel-blue, mo^t of the fcalliers when frc.shly grown being 
I tipped with biitr. These markings w'car oil’ in the com.se 
ot the winter, and in the breeding stason tlie bird i*' almost 
Ppotle-''^ It 1 1 llie Slnruus c/^A/io/sol orintholoi'nts. 

To desfiihe tin ii.ihits o| jiir Sl.uling* within tie* leiiits lierc 
allollMl 1 ^ eiipo -sihlc A mole mgiLMiig niid simiihIv i'iM-., toi 
O', j.'iniiliai it\ dui 111 '^ soino inonlh^ ot tlu* \ «Mr {.’ivi s o]i]»onnmli(‘^ 
toi ohscnoig it', wav 1 tliat k \v »l!ui‘. nlloiil, wink it-, voml 
song. A ^ sjMiglitlv g«sfmes, it^ t.'ios'-v phiiUtigi , aiul, ihovo nil, ii.s 
ilj.mutei a. .Ill iiHuliii'le- wliuh l.isl in.iktsit tlu* ln< ml ot tli- 
nciiciiliuii'-t and Ik'* gr.i/u i lomlci it an .dinost iiiiivi e.il l.iv oni in 
tli.i! t m hf' - nd ul n 1 liai it oi’iMsion.dlv I'llk is ti nit, 


verdicts, routs and riots, mnrdet, felony, forgery, peijitr>, 1 Tlu* woi 
fraud, libel and slander, olfenccs ]•rodanl.ttlon^, ! ami, ns n lio« ks to loo.t m .niiunm .im! \\ mti i JiimuigiM d k. ds, du.'s 

(liu-l.-, ml.s n-iidiiij. to tK-i.son, fi.s «dl iis of a ft-w <ivil >1""" llM-t.m- ' Tl,. 

I lions ot St.iihiigs unit ul v»‘i V iMinvt'lloiis, .'Old no It -.linn tlu 


ncnnl e\ olntiou'. ot tlu* Ikx k*- 


matti'i'k- -dis]nttes as to land bctw’cen grc.it men or 

corporations, disputes between Ixngbsli and fi»i-eign | liavt .dti.utetl .itiintmii lioin v ulv time*., Ihim 
merebants, testaniontuiy cases, Ae., in fact, ‘‘all ollcneus 1 l’hiiv(//-s/ \ 21) in llu Id. untiuv 


tliu'llv liLkoe si-i I l<ii llu* niglit, 
: iiH ntiom <i kv 
'I lit 4 \ t I .11)1 (!l 

iMi.y In- here oxuniinud uiid i.iini.slu'd if the kiiii; .vdl ” ' ''i*-'- ""1. «lo.l> il,,- I, „U.;, miwUnw mu-mI 

/■rr* 1 \ 1. 1 ^ , T I Immlirtls md losnv 1lu)n^.lnds, ol kiids, wlu*i‘is, i k.-t- oI•■‘lls otit, 

(ilitdson). Its ]»ioeodiirc was iii'.. according to the : n-t s, ,uid d« mtiuN, ns jf lli'* wlmlr ko,l\ Wfie iMMclt In lie; Llmig — 
common law-^ ; it disjien.^ed wutli the. encumbianco of a ; jdl ilu’-o inovcm.-nis ktinj l■\M*utld witluiut .i imic oi f’lv koim'^ 
jury; it could pioecisl on mere iiimonr or exam inc wit ! cfteiul must lu* sun to kc ri)i|in‘) i.di«i, nml m.iv I-* mi*i. 
nc.4es , it eonld ii|.i.ly fotlurc ; it could intlicl any l.ciialtv "T'y"'"' V" o"'.""’ 

. , - , .1 , ,, 1 1 r T n 1 do no'uk.i llu m** t is uniinionlv jtkuulin tin kni.* ot .i ti t 

short of death. It was thus admirably calculated to be ! t.udding, mol n. ],if|uKdion h llu* wmk of t.m. Imlo 

the support uf ordi‘r against anarchy or of despotism tim.*, 'riu egg., hom 1 to 7 m numki-i, nn* ol a v. n ]ol< klm , 


ag.iinst individual and national Iilierty. 
period it appeared in tin 


I)urinr<- the 3^ii<ha etion tmgtil witli go*'*M As tlu* \onng grow tluv k loim mm 


• foniicr lijit, under thu Stuait.s i '“’'7,' m Unii n-,s,.lnn„. mu I..iull., I. 

in the kittei. It was aboli.shed liy the T^ong J ailiaiiH*nt { m |.dikouihooil Tlu* Stalling li. is n wult im •* om i l!ii."|'4 .'i 


in IGll, and vva.s ncvi*!- afterwards revived.^ 

AutJun lilt' 


IJ.ot 
].4 .'lUl 
), <111(1 


A")!, icadnng Imli.i , hut ( Minnik*-. fiom K iskiue, INi 
I Ainuin-i li.ivc Ik-cii oomulrn il woitln of sjitci!.' iImi iim tuut, .nid 


lo-s —Smith, CtunnumirraUh of Kittfhtnth, Paeon, A’m(/// ! Aimnn-i li.ivc hcdi ooiMidm d woitin ot s. 
of lltmiil'lL', llmlsmi, Tnt of t/ic (\>urt of .Slar-l^tinnlHr {<’"/- ; tlu* losulmd St;u ling ot llu* connli u s k.dd-nng 'lu' Mm!i1<*i mm .m 

‘ ~ • I gciu'i.ilfv ng.ndcil fis a miod '.jiMU',, Jiii'l < illnl .V oi/ironu 

fiom its iiiispottnl 

f)l the many foini.s allied to the genus Slt'rntf't, .^ome of 
j which have perhaps been neeilli's.dy separated tlieiefrom, 
itho.se known as (iiuMKi.is (vol. xi ]». 2(*} h.ive been 
' already mentioned, ami llieie is only room ln‘^^ to noln-c 
one other, J*tfsUt}\ containing a beautiful s['(ieie.s r tusttii- 


l( ctanen .Iv ru1 o (t , xvA ii ) ; Il.ill.im, Jltst (//mf/Arm/ ; (tm-'d. 

Euql. ]'t rtas'mnq^tft'svhtchlr , Jlmey, Tho Print Ho unci I (XnnAA Pn/c 
Es'.iiy), 'rile plc.uiing.s in the still -eliandier arc in the Ih-coid Office , 
tlu* deere(*s iippe.'ir to li.'ive been lo.st ((i W. I’ ) 

STAltHAJll), an ancient manufacturing town in eastern 
rornerania, IVussia, is situated on tlie left bank of the 
navigable Thna, 20 miles to the east of Stettin. Formeily 
a member of tlie Hanseatic J^oague, the tow’ii retains 
memorials of its early itnjiortancc in the largo church of 

' The name is jirohuhly derived fiom tlm stars vvitli wIirIi the loof 
of the chamber was painted ; l)ut it has also been derived fiom a 
Hebrew word ahetar, or sh'tar, a bond, on tho supp<Aiiioi» that tl»c 
room w.as that in whicli tlio legal domments connected with the Jews 
were kept prior to their cvpulsmn by Edward I. 


~ They an* dwelt on at .soiin* ]• nglh ni ^ aircll s Jirtl'*th t A *1 

vol. u. pj). *220 211. 

•* iiJO’.t ri«fu*iiloiM aii'l imfDijndid (bnigf* h.i« ln*<ii, Jjowivd. in<»n 
than on.p brouglit .tgainst it— that ot destroving Jio cgLM ol Skviaiks 
'Pbero I.S little real evulpTu e of its .sui king egg*', and much ol it*, imt 
doing so , while, to render tho .allegation still nu're akjiUrd, it Ini** been 
brought by a class of faniieis who generally complain tfiat Skvl.arlts 
themselves are higlily injurious. 

XXII. — 58 
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the Rose-coloured Starling, which is not an unfrequent 
visitor to the British Islands. It is a bird of most irregular 
and erratic habits— a vast horde suddenly arr’ning at some 
place to which it may have hitherto been a stranger, and 
at once making a settlement tliero, leaving it wholly 
deserted a'» soon as the young are reared. 1’his ha]»})cned 
in the summer of 1870 at Yilliifnuica, in the province of 
Yorona, the castle of which was occupied in a single day 
by sonm I '2,000 or 14,000 birds of this s[»ecies, as has been 
grapliuMlly told by Sig. dc Bctta (Atti del li. Ist. Vetieta^ 
ser. o, voL ii.) ; ^ but similar instances liave been before 
rccoided,--' as in Bulgaria in 1807, near Smyrna in 1856, 
and mar Odessa in 1814, to mention only some of which 
j>articnlars liave been i)iiblished.- (a. is.) 

STAUOnril, a district town of Russia, in the govcin- 
ment*»f Tchernigoff, 110 miles to the noi th-east of that 
town, (in tlni marshy hanks of a simdl trihutuiy of the navi- 
guhle Sud<*'.(. It is regulaily built, with broad straight 
streets, the houses being surroujuled by large gardens. Its 
li'l,8‘J0 inhabitantij Little Russian descendants of former 
C.’<e.vacks, with about 5000 Jew^s siij>port themselves 
chielly l)y giiidening and agi iciiltnrc. Tanning is also 
canied on, aiul tlie trade in com and le iiip cAporlcd to 
Riga and )Sl iMerslung lias some iinp<»rtaiicc,. 

Sl.iroiluh at (' 111 ' tiisn- jilavrd .i jiioinitic lit )uil in tin* histoi\ of 
tin* rUi iiin* i'ail\ as tin* lltli and liith (•catiin»‘M it was ii 

Ihuic nf (•(.ntnjitiini liitwciii dillcKiit lUisMun pTiiaes, who aptae- 
nnlfd ,sn \alan nl its .sli.iti'gic jK»‘,ition. The Aloiigolh seem to 
havn d'- IhMi 1 it, iiad ils naim does not ieap[H'ar Oil tin* illli 
J>'Ming tin* ainl JOtli cnntiiin*f> the Kus«,inns and 

O’tiin Mil td*. v\s le < onlnm.'illv<]js|iniinglli<* ]K»sscshioii ofils foun^^s, 
aihl If the Ji- ','Miiiing i)f tin* 17th ceritniy ifc hcc.iiru* a btioiichold ol 
JNd.in.' 

Sl’A 10 l-KONS'l’ANTlNOI'K, a district town of Jlussia, 
in tlic goNcininent of YolliyniuM situated ll!l niks to the 
WT^t soiitli w’c.st of Zhitomir. It is an old fashioned, jioorly 
built town, dating Irom the IGth centuiy, and is often 
nn‘nt lolled in history in conne.\iou with tlie rising of 
u.nKi Bogdan Khmelnitzky, Owing to its 
f‘\ccllcuf position i lose to tlui Austrian frontier and its 
railwa\ communicatioii with soiith-w^cst Bnssia, it has a 
\ery actn * ti'iidu in com, cal tie, and sjdt willi Austria, 
IVns-M, ami Boland. Jls jiopuiation (17,580 m l'^S4, of I 
whom two-lliiids were Jews) is lapidly increasing, j 

Sl’-VSSI'T' li’T, a town in the Bnissian ]»ro\inee of 
Savoii\, and imo of the chief seals of the (»T*rimui Ksalt- 
jaodueriL: industry, is situated on both sides of tlie Bode, 
15 nnle.- to tlie soiith-w’est of Magdeburg, Althonirh 
raliiie spiings an*- mentioned here as caily as the iolh 
.•en1ur\, tin* hr^t alteiapt to bore fvj* salt was not made 
until wlide the systemiitic exploitation of the salt- 

bed^, winch the toAvn is indebted fur its prosjierity, 
dates 011 I 3 liom 1850. The sludls readied deposits of salt 
at a dcjUli of 850 ft*ct, lait tin* fimr and purer layers lio 
more than 1100 feet below the suifacc. Besides the 
ro»!k-.s.iit, wliicli IS excavated by blasting, tlie saline 
dei'Oftits ol Slassfurt yichl a con.Jidcrahle quantity of 
d«JiqULSccnt salts and oilier saline 01 od nets, wdiich liave 
cm'ouruged the loiindatiou of numerous chemical factories 
ill the town and in tlie neighboniing \illago of Leopolds- 
hall, wliicli stamls u[>oii Anluilt torntory. The birmation 
of the Sta^slirt salt beds and the com]»ositii)n of the rock- 
eali me iti*. scribed under Salt (vol. wi. pj». 2 l^ 2 ). 

The roi k salt w’oiks are mainly CrovcniTnent property, while 

^ \ I'.'e’fuil Iraiisl.it'mi f.j tins pAjuT is £^i\i.*a in the Zoolntfist tot 
1878, i>i>. hS-22. 

- IL ji n niurk.ililc that on uhiiost all of those uwasKUis lliu locality 
pitclit'il upon li!K hct*n, cilhcr at the tune or soon alter, ra\a^a'‘l hy 
lociul-, wintli the hmfs prsi'ilily devour. Another tact W'oithy of 
uttciitiou 1, tliat Llu'> aio often ohserved to affect ticos ci bhrnhs 
healing rwst'-cohmrctl llovxeis, xs AVmm oleander fnwyt llohinta vnat^n, 
,111011'' tlio hl«>NsoiiH of which they theinaiih cs may easily escape 
notice, for llicir plumage is, rost*-piuk and black shot with blue. 


ibo chemical factories are in private hands. About 200(> 
workmen are employed in the Stassfurt salt industry, and 
about 190,000 tons of raw salt are annually excavated. 

The population of the town, wdiich contains one or tw^o 
miscellaneous factories, was 10,457 in 1885. 

iSTATE, ( OiKAT Ofkiceks of. All the princiiial ministeis 
of the Bntisli crown are popularly called the great ofiioers 
of state. LTidor this designation are more or Jess accur- 
ately inchulcd the premier for the time being, the other 
members of the cabinet, and the leading functionaries 
of the court. But [iropcrly speaking the great ofticc'S of 
state are only nine in number, and it is to the holders 
of tliem alone that the description of ‘‘ the great ofliccis oi 
state” strictly and distinctively applies. They are the 
lord high stew^ard, the lord high chancellor, the lord high 
treasurer, the lord-iu'esiderit of the privy council, the 
lord keoj>cr of the [irivy seal, the lord great ehauiberlain, 
the lord liigh constable, tlie earl marshal, and the lord 
high admiral. Of these, three — tlio lord chancellor, the 
lord -president of the coiineil, and the lord privy seal — 
are the first and second ahvays and the third almost 
ahvays cabinet ininiftti*rs. The oilices of tw’o more those 
ol the lord treasurer ami tlie higli admiral— -are now 
executed by comniLssion, the chief of the lords coiniuis- 
.sioners, known severally as the first lord of the treasury 
and the first lord of the admiralt}’, being likewise memhers 
of the cabinet, while the lirst lord of the treasLlr^ is 
usually at the head of the (ioverninent. But, althouLdi it 
has become the rule for the treasuiy and tJic admiralty to 
he put ill commission, Ihero is nothing except usage oJ 
longer 01 shorter diirat’on to ]>rt'\eni tjie crown liom 
uial:iiig a personal appointment to tithor of them, and the 
functions wliicli formerly aiqiertained to the lord tre^i.-urer 
and the Ingh admiral are still regularly pi'iloimed in 
tlio e* tublished course of tlie national admiiiisti-iitiou. TIic 
four olfices of the high steward, the great cliambeildin, the 
high constable, and the earl marshal stuml on a difl^reiit 
foutimr, ami can 1)(‘ regarded at the present da) as little 
else than survivals from an earlier condition c>f &^-ict). 
They have ]»ractica]ly ceased to have any relalion to the 
oidinary routine of business in the (iountry or of cere 
luonial in the jialace, ami the duties associatofl with tliem 
have either passed entirely into abe^aiiec or are lestrieted 
wdthin cx'trcmoly narrow limits, save on certain oct asions 
ol exceptional pomp and solemnity. Ail oi them were 
once hereditary, and, taking tlie three kingilonm togollier, 
they (.r tlieir counterparts and equivalents eontiiine to he 
held h) right of inheritance in one or other of tliem even 
nowx The prince of Wales is the hereditary gie.it steward 
of Scotland, and the earl of Slirew\sbury is the IniediLiiy 
grand seneschal of Ireland. The great chfiinheilaiuoliip ol 
England is held jointly by Lady Willoughby do Eaesln 
and Lord ('’arriugtun on the one ]iart and on the othei 
part by the marquis of ( ‘holmondeJey. Tiie heredilcir) 
liigh ct ustahio of Scotland is the earl of Linill, and the 
hereditary earl marshal of Ihigland is the duke of .Vmfolk. 

It is of the great offices of tne steward, the chaiubeilaiii, 
the constable, and the marshal that w'c .shall at ]»rcscnt 
.speak, the resUof tliosc w’o have mentioned being do.alt with 
under their ]»ropor headings, or in the articles Caiunvt, 
Ministry, Briyy CouNcaL, and Royal TTouskitolo. 

The lord liigh steward of England ranks as the first of Loid 
the great officer.^ of state. His office is called out of •‘'t^wva 
abeyance by commission under the great seal only f(n* 
coronations and for trials by the House of Lunls. At the 
former ho boars tlie crown of >St Echvard immcdiatel) 
before the sovereign in the iirocession to Westminstei 
Abbey, and he presides at the latter on the arrnigiiineril of 
a peer or a peeress for treason or felony. From the reign 
of Richard II. to that of IJenry YIL it w^as the dut}' c)f the 
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lord lugli steward to sit judicially in the court of claims to 
hear and determine all claims to render scrvicas of grand 
serjoanty to the king or queen at his or her coronation. 
Since the accession of the house of Tudor, however, this 
function has generally been discharged by a si^ecially 
appointed commission, or a committee of tho privy council. 
According to the tradition onco current among lawyers and 
autiquaihis, the steward of Kngland was, under ilie Norman 
and Angevin kings, the second j>ersonago in tho realm, the 
viceroy in the absence and the chief minister in tlio i*reseuce 
of the sovereign. (/Vkc says, on the more than doubtful 
authority of an ancient manuscript, that his olhce \\as to 
superintend under the king and next after the king the 
whole king<lom and all the ministers of llie law w'ithin tlie 
kingdom m time of both })eace anti war. Jlut of this there 
is no siitisfaclory evidence. It is not im)>rol)able Unit the 
stewaid of Kngland may for a short jieriod after tlie ( ’un- 
(|uest ]lil^e oef iipietl a position analogous to limt of the 
Sax.011 healMrereia or tliat til the. Norman seneschal, or of 
the two 111 com hi nation. Hut, as Siul>l).s jioiiils out, the 
chief ininistiT and ocrM.^iuind \icen»y, eiihcr iiloue or uitli 
others, of the ( bntjiieror and his earlier successors uas the 
person to wlnun tho liistoiiuns ami fiio later constitutional 
writers gi^e tho name of justiciariiis w'itli (»r without tiie 
prefix; “sumiuus ’ or “ cnpitalis.” lie a<Ids lluit mo.st lik«'ly 
the Norman seuesclialsliip whs the <»rigin of the Kinrlish 
juslieiarship, tliat under ilenry IJ. ilie seneMlnd of Nor- 
mandy loccues the. name of justiciar, and tliut it is only 
ill the. same reign Uiat tin* oliiee in Ihigland acquirc-s the 
e\clu.^ive right to the definite name ot “.vuimnus” or 
“ ca[»italis justitiariiis " oi “jiistitiarius totiuh Anulue 
r»ut wliatexcT may base been Ins oiitiinal condition the 
steward had been by that linii' at the latest cclip.seil in liis 
nmst im[»orlant functions by the jii.stieiar, and ho nla.k(..’^, 
as Stubbs obf,er\es, in Lis otliejal caj»H(*ily no great figure in 
Engiidi hi'toiy. Hy 1 he reign of Homy II. at au} laU 
all c,)nne\L<m between the steward.slnp and the justiejar- 
ship had emno to an end ; and, while tho second retaiiu^d 
its authority imiinpuired until its extinction, tho first be 
came a grand serjeanty, prnn.uily tiniiexcd to IIic baiony 
of Jlinokliy. it is said, and al tor w aids to ilic earldom of 
lieicuhter. ()n the attainder of Simon do aMontfort the 
earJdoui and stewanldiiji were forleited, and ]»oth were 
guiuted hy Mdward 1 . to his luotlier Kdiiiund Plantagcnet, 
eail of ]Jane^l^ter, from w Jiom tliey de.scendtsl to tlie daiiiditer 
and eseiitual lieiies.^. of lieiuy riaiitageiiet, iluKc of J.an 
castei. She w:is the first w'ite of John ot (Jaunt and the 
nioth(’r of fleiiiy IV. Uii the !icces>ion t>f Jn j mmi to the 
tliKM)*' the} Ih'i tine merged iu tlie crown, fi oil! which jieiiod 
the steward'iuii bi'cn revived only //(O* rt-r Iroiii tiiuo 
to time as oua'on re(|uired. It is inih'ej t<i John of 
(launi that ilie pre-eminent ])0.sitiun accoide<l to theoflui* 
since the end ol the i Itli eentnry is renll} Jue. It enierge(i 
troin the coiiipaiativo obscurity in wliicli it had rested b>i 
111 ally three hundred years as soon n,-. lie l».'cume tJie tenant 
of it by coiiit«‘ y in riglit of his ilccea^ed wile As fai u ^ 
Hii v re< er-l.-^ .Jiow to the contiary he wu-; the first stiwaid 
of lungcuid u ho took ])arf in the conmatioii oi n king oi 
(jiioen, and he was leilainl} the first stewuid ot Ihigland 
who sal in ilio conitof < l.Linis or who pri'.sided at a tiinl 
by the Jlou.-e of Lords, It seems tol^a^e l>een hy him id^o 
that the precedence of the siew’aidslji[) befons all the other 
great ollice,'. of stale w^as secured, a restoration or auir- 
iiientation of lank \\liu;h is the more i*cmarkable in that the 
steward of Scotland gave ]»lace to the chamberlain and the 
seneschal of Jn'.land ga\o ])lace to the constable of flie tw^o 
kingdoms resi)eeiively. J«.>hn of daunt may be regarde.d, 
in fact, as the creator of the lord high stewardship and 
all its [nivileges and prerogatives as they have existed from 
his days to our own. 


The lord great chamberlain of England ranks as the Lonl 
sixth great officer of state. Whenever the sovereign great 
attends the palace of Westminster tho keys are delivered 
to him, and lie is for tlic time in command of the building. 

At the opening or closing of the session of parliament by 
the sovereign in } Person ho dispost's of the sw'ord of state 
to be carried by any peer ho may seloct, and walks him- 
self in the procos-siDH ou tho light of the swokI of state, a 
little beiorc it and next to the sovortign. Ho assists al 
tlic introduction ot all po‘Ms into tho Hou.so of Lords on 
thtdr creation, and at the homage of all bishops after their 
consecration. At a conuuition ho rocci\is tho logalia 
from tho dean and chuptoi tJ Wostmin.-^lcr, and distnlmtes 
them to the }>ei.sonages who are to beai tliorn in tho coro- 
niony. Chi that tla\ it is his duty to tunv the sovereign 
las slmi and w^eanng apj'iin 1 holoio ii.ms ami to servo 
him witli water to w'ash lll.^ InimU botou' and altoi dnnuT. 

Tho chaniborl.un W’us origin. illy a tinniiciul tdheoi , his 
WTirk, 8tiil>bs sa}s, w^as that of auditor or afconntant 

than that of treasurer: lie held a more deiimti’ position in 
the household thiin imist ol the other great ollieois, “and 
in the judicial W'ork of tlie country lie was only less im- 
jiortant than the ]usiieiar.” The ofiicc was hcreditm y in 
the Voies, earls of Oxtord, from the reign of lleniv 1 tf' 
tho reign of (,’liailes I., wlien it passed through an Iniiess 
to tho r.er^ies, Lords Willougliliy do J'ho's])}, and nll<*i- 
wnids carls ol JJnd.soy and dukes of Anca^'tor, and from 
the lieitiosit Wll^ traiK>m]i lo<l through e<dieii esses to the 
]»ii‘si‘nt inheritors oi tho liigtiil y. Tlie htiiarts, dnke.s of 
Lennox, W'ore lureditcny gieat ehumliorlains <»f Seotkind 
in the IGih and ITtJi eeiitiiries. Tho oirue (ui theirex- 
tin('ti<^n w‘as eianti d i)} (Miailts 11. to James, duke ol 
J\loijne»ut ii and JUietlcueh, on wlioti* attamdor it jiiiSfiod 
to Chaih**-, dnko ol lin*]inn>nd aiio Lennox, by wlicmi it 
was suruinhied to the cr(>wm in ITOJ. 

J'Jie loid high '’on ^labje (•! Lnol.ind lank ‘-as tlie soMuitli Lord 
of the great oDk'ois ot stale. His e is ealled out of coij. 
aboyanee foi c<‘ionations alone, wlnm it is his dnl\ to 
assist m tile reception ol the legalia fiom the dLsiii and 
chaptd'of Westnlm^ter, and duiing tli(‘ eonniatioii Imn 
(plot to ride iiiti M'estiniin iei Hall on the light Jiaml of 
the champion. The cnistablo wa.'-: oiigiii.illy the eoin- 
inaudtn ot the lo} al armn‘s and the nia.ster ol the horse. 

He was also one of thejiidj.es (J the <oiut rj thnalry or 
coiiii of liououi. 'J'liu constablesliij) was gianted as a 
grand seijeanty wdth the eaihioin c»f Herelord ]>y the 
enipicss Maud to JVhlo oi ( Jloiiee.sti r, and was lauietl l>y 
Ids hun‘ss to tlic Lol.uus, ('ails ot llereloid and 
TJirongh a culicjivs'. cd the I’olmns it dc'ccmhd to the 
Stath/nb, duke- of JUakniJiam ; and on the attaiiidir oi 
b^dwaid fSlallnid, lliiid duke of liuel.inL''h.im, in ilu iiimi 
of Heni} AIK it Lmmuh ineigcd m tlu' eiowi Tlio 
Laeys and \'t ntuiis w^'ie In i < diT.oy ctm-iabh ot litlaiid 
from tin- 1 ** tl.v- lIllic«nMny amMl-. carls 

ol Fiioll, lia\e »» <1. I 1 ji di in 1 \ {.dd* ^ <-1 -■'< '-ila? d liom 

call} ill 11.*' ] liii (‘III 111} Mili» ll- puf'VMii lii.i'e 

I'he e.U’l nun -hal of h'ni.hind imjK-w'I'. (in eighth ol the E.'il 
grvMt ofliccis ol state lie is the In- id of th. colk-ge (d 
anil'-, and Ita.'- tin* uppoiniment •*' the kl;)'J^<'f 'iini*', lici- 
aldf, and pni..ni\aiil ..t In ib ci't.-'n. KcatLnds tin* 
sovereign in of»uniin.' and ili.''i;i' th* *■ -.'■jom i>i pai jianiciil, 
walking ojqHisite to tin Ivu*' 'jiiai <‘]i.milK'i lain on hi-- oi 
her riglit liand It ..i'i^dllll; to make arrangimiciits for 
the oidei of al! .^dati pi -u i ..'.lon,^ and (.cremoi»iaIs, csjm.* 
cially loi coronation .'oul ii>yai marriages and iuneralj. 

Like tlie lord lugli coic-ta'd*' he lide*^ into \\Vtnun..ter 
Hall wuth the cliaiiip oi, all i a coronation, takiiighi.- place 
on the left hand, and witli the luid gnn^ chambeilain lio 
assists at the int rc.d action cd all newi}-cTeat( <1 ]>cea-s into 
the House of Lor(L 'riie marshal a)»poais in tlic feuda^ 
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armies to have been in command of the cavalry under the 
constable, and to have in some measure superseded him 
as master of tlio horse in tlie royal palace. lie exercised 
joint and co-ordinate jurisdiction with the constable in the 
court of chivalry, and afterwards became the sole judge 
of that tribunal. The tnarslialship of England was made 
hereditaiy in the Clares and ]\iarshal.s, carls of Pembroke, 
in tl»e reign of Stephen or Henry II., and through a co- 
Leirl*^^5 ]>assed to the Pigots, carls of Norfolk, and by 
Jioger Pigot, fifth carl of Norfolk, it was surrendered 
with his other dignitie.s to Edward 1. It was granted by 
Edward II. to his brother Thomas of Brotherton, earl of 
Norfolk, and, after it had been variously disiiosed of by 
Edward 111., was by Uicliard IL erected into an earldom 
and conferred on Thomas Mowbray, duke of Norfolk, who 
was the great grandson and heir of Thomas of Brother 
ton One of tlie coheiresses of the !Mowbrays w'as the 
mother of .lohii Howurd, duke of Norfolk, wlio was crcat<‘d 
earl iiiarc^hal by Pichard III. After siAcial attainders 
and partial iHjstoraiions in the reigns of the Tudor.s and 
the Stuarts, tlie carl marslialship w’as finally entailed by 
(Miailes II. on the male line oi the Howards, with manv 
s[)ecilic remainders and limitation.^, under whicli setth‘nicnt 
it has regularly de.'.eended to the presiMil (hike of Xorf(»lk. 
'riie Clares and ^larsJials, earls of iVmlu’oke, and the 
Lords ]\IoiL\y aj)pear to have keen hereditary marshals 
of 1 1 eland from the insasion of the island until the end 
of the loth century. I’lie ludilis W'ere Earls ]\Iarischal of 
Scotland from the institiilion (»f the ofiico by James II. in 
I'loS until the attainder of Cleorge, the tenth earl, in 1710. 

Oij till' suliji ( T of tlic gHMi otficcs <>l state generally, w‘<* Stuhhs, 
ch . PirehMii, Kormnn ('tmrjmsl, ( h. 
.\M\ , Constifufwn of Enijltimf cli. xvi , xxxv., ami Ji\.; 

jiisi> inl.hun, Ihfhitr and Falf di. Ini , aiul lliNCr, llotn Jivnunt 
Thnian. di xh . ‘ (K Dll.) 

S'lW'rEN ISLAND, an island of New York State, 
forming, with some adjacent islands, Picliinoiid county, 
W’ltli a poi»ulation of uSJJiH in ISiSO, is situated about 5 
miles s mth of New York eity, from wliich it is separated 
by New York Pay, wliile the Narrow’s, commanded l>y 
Forts Wadsw’ojtli and Tom]»kins and a lino of water- 
biiltei’ies, sejuirate it from Long Island on lire uoitli east, 
Staten islami Sound from New’ .Icr.scy on tlie west, and 
Xiwaik JJay and the Kill a an Kull iroin tlie same State 
on the nortli. It is of an ii regular triangular sljaj»e, its 
greatest lengtli being about L‘l inih'S, its greatest breadth 
about S, and the total area .s(|nine miles. The surface 
is gently undulating, but a range ol lulls attaining 310 
fet t in height e.xtends across the iiorthem portion. Iron 
ori' is found. The island contains many detached villa 
U'sideiices of pei’sons in business in New 'i'ork. On an 
aitilicial island off the east slioro is the New York 
<|iiaranlino establishment, and Staten Island is the seat of 
the “Sailors^ Snug Harbour,” a retreat for superannuated 
seamen. Steam ferries ply half-hourly to New York, and 
on the island there is a railway line fioin Tompkinsville 
to Totteinille. 

STATF PAPEPS. See Pkoohos, Pi mar. 

STATES C)E THE CHI'PCIT, or Papal Statks (Ital. 
Stuto diHa Chiesa, SUtto Ftaln llomano^ Ftaio 

F'crla^iftstlro ; Fr. FJtiits tic CJ^tjHse^ PonilJIraf Stnivcrain de 
I1oin<\ itc.^; Cfc.nn. Kircficnstaat) in ecclesiastical Latin 
often Ptifnmorimjti Sttfirli Petri), that 2 >ortion of central 
Italy which, 2 )reNious to the unification of the kingdom, 
was under the direct government of the see of Pome, The 
territory stood at the cloca as in the annexed table. 

\A^ith the exception of Benevonto, surrounded by the 
Neapolitan jirovince of Principato Ulteriore, and the small 
state of Pontecorvo, enclosed within the Terra di Lavoro, 
the States of the Church formed a compact territory, 
bounded on the N.W. by the Lombardo-Venetian kingdom, 


on the N.E. by the Adriatic, on the S.E. by the kingdom* 
of Na})les, on the S.W. by the Mediterranean, and on 
the W. by the grand-duchy of Tuscany and the duchy of 
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Ferraia 
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701 -5 
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Rieti . ... 
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t >1 \ leto 

316 -G 
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(’ivitu Vecchia 

380 

20,701 


Frosinone, with Pontecorvo. . . 

739-9 

351,5.59 


i.Bcnovento 

61-3 

23,176 

1 


16,000-8 

8,324,758 


Modena. On the Adriatic the coast extended 140 miles, 
from the mouth of the Troiito (Truentus) to the southern 
immtli of the Po, and on the Tyrrhenian Sea 130 miles, 
from 41“ 20' to 12’ 22' N. lat. See vol. xiii. Plate AT. 

The divisions shown above w^ere adopted on December 
21, 1827, the legations being ruled by a cardinal and the 
delegations by a tirelate. Frcvioiisiy the several distiii’ts 
formally recognized wore Latiuin, the AlariLtiina (or sea- 
board) and Cani 2 )agna, the Patrimony of Saint J*cter, the 
duchy of Castro, the Orvietano, the Sabina, Uiiibiia, the 
Perugino, the Alarcli of Aneona, Uomagna, the Bolognese, 
the h\Trarosc, and the duchies of Penexento and of 
I’ontecoi VO. 

Tlif (juestlou of 1Ijc‘ oiigiii of tin* toiiitniuil jini^dictiou ot Ihc 
has hoeii toMted iindi'i* Pon-dom (vol. xix. ji Wilh 

tin* iiioial and coj'h'siasticnl decay of tin* pa|ut‘y in tlie Olli and 
loth ceiituties imifli of its 1(M i iloi i.'il aiitlioiily slipped fioiii its 
gifisp, arnl hy the middle ol tlie lllh lentuiy its luh* v\jih not 
ie(ogiii/td heyoird Jh»ine and the iniliieiljalo vicinity, Py the 
tn-.itv ol Siitn (Kel)iuai> 1 11 1 ) Pa.scLal II. vvas eompcdled hy the 
ein]»eioi Henry \. to suirender nil the iiossessioiis and royalties 
of the ( liurcli ; hut this tleaty was soon ulterwaids i(]»iidiated, and 
]>v tlie will of Alfitililii, I’ouiite.ss of Tuseiuiy, the jiajial sec was 
eiiahhd 1(» l.iv elaini to ih'W tdiitoins of gient value JJv the 
cajiitnlation ol Neiiss (I’JOl) Otto IV. leeogniyed the pap.il siulhoiirv 
over the whole ti.ict fiuiii liadnofani iti Tusciniy to the p.iss of 
CepeiMiio on tho Neapolitan iioutier — the evau linto of Ihiveiina, 
the Peiilapohs, the ^bneh (»f AiU'ona, the' hishopm ol Spoleto, 
Matilda’.s ]»eisonul estates, and the eountshi]) of liiittenoio , but n 
gootl tleal of the terntoiy thus described lemaiiied lor eeiituries an 
object ol ambition only tni the ]iart of thei popes. M’he aelusil 
annexation cd lUvenna, Ancona, Bologna, Kerraia, &e., dates iiom 
the mill eenluiv 4’lie Stales of the t’liuieh were of course siih- 
nicrgeii lor a tinn> by the ground-swell of tho rieiieh JJev olnlioii, 
but tliey :ipp» jiied agnin in 1814. In 1849 they leeeived a coiisti- 
Intioii. Oil the lormntioii of the kingdom of Il.ily in 186(i they 
weie reduced to tho C'omaiea of Borne, the legation of Yelletn, and 
the three delegations of Viteiho, Civiti A^*echia, and Frosinone ; 
and in 1870 they disa}»j)e.iied fiom the political maji of Kurope. 

STATICS. See Mechanics. 

STATION EPA'. Under tho name of stationery are 
embraced all wTiting materials and imjilements, together 
with the numerous apjilianoes of the desk and of mercantile 
and commercial oflices. In addition to these, the term 
fancy stationery covers a miscellaneous assemblage of 
leather and other goods, such as iiocket -books, purses, 
bags, card-cases, and many kindred objects which cannot 
be classified. Tho principal articles and ojierations of the 
stationery trade are deaU with in detail under separate 
headings — Bookbinbing. Embossing, Ink, Lttitogkaphy,. 
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Paper, Pen, Pencil, Sealing-wax, <kc.; but in connexion 
with the separate industry of a commercial stationer there 
arc a number of special operations and machines to which 
brief allusion may be made. 

raper-RuUng . — The ruliu*^ of blue aiul other colonrcil linos is 
usually done on a self-fociling inachiiio provided with as many 
Tuliuc; pens as thiu’e arc linos to bo iniulo, and tlic&u fixed in 
parallel order at intervals the width of the ruled hjiaoes. The 
pons consist of ^rroovod slips of .sheet brass com iug to a Hue point, 
whi<'li in their ui)per part arc covered by a sheet of felt saturatcil 
■with a flowing iiilv, wlieiice each pen ohtain.s the supply recpnietl 
for tracing its line. 'J'hc i»aj)er is carried forwaid by endless tapes 
or tlireads whieli pass arouiul eyliiiders. In a recent form ot 
machine the rulers eonsi.st of metal disks with tliiii edges, whieh 
take up ])iijjting ink from an india-rubber eyliinlcr, and ]»iint 
tlie lines on the j>aper as it ])assc.s mound a revolving cylinder. 

Papir-Rolthnq inachinerv is used for numerous purpose.^ in the 
.sUtionery tiade, apait fiom ifs applieatioii to the fohliiig of sheets 
for tho hookhmder. Devices hir folding eonie most piondncutly 
forward in connexion with tho envelope nKiiiiifa<*t in e, an iiidustiy 
wliieli received an enormous development by the iiitroduetion of 
uniform postage lates. In envclope-niaking tho folding is com- 
monly assodatod witli gumming, and soiiu times with einlmssing, 
in the .same systenn of machinery. "J'he Inst efiicient automatic 
machine for envelo]»e niainif-icture was doMstsl by I*’dw'iii Tlill 
and Warren <le la IJne, and by them patented in 1815. Many 
foiins of envelope lolding and gnnniiing macliiiie now exist. In 
making envelopes the blanks aie Inst cut out by sliajied ciittcis 
or punches acting at one stioke on a tlncknc‘ss of fi<»iii 200 to 300 
sheets of paper, ^flu'se blanks in the latest lonn ot machine aie 
gumnuMl by a pad which takes ginii innn a roller and presses it mi 
the edges oj the ]»ai)(‘r, just printing ink is reeei\ed fioiii e} linders 
and presseil on paju i in ^nintnig. The gunnmd suitace of tin* pad 
lifts e leli blank sejMiatelv, ]il'ie(*s it nmler <i pliingi i, w Inch, descend* 
ing, passes it to folders, w hence it is iIi'IivcrmI iijii> .i clip in an endle'^s 
hainl of con.snbnable length. The envelopes .ne dcli\eie<l into the 
cli]>s in the hand at the rate of about 100 to 150 per miniiti*. 

P( rfnrutiiKj and ruiuhnnj gi\ e use to a rang<‘ oi niaehuies of vaiicd 
fonn and complexity. The idea of i*ei (orating paper .so as to allow 
of the ready detaching <»f poitions iiy leaiing w.is conceived and 
jnitented in 18<J8 by Mi lleiiiy Aichei. Ol sue li utility was Mr 
Aicliei’s conee]»tion deemed by the posl-o|)iec aulhoiities ns a con- 
venience for detacliiiig slauips from slieets tluit in 1853 he was 
awaided £4000 tor liis jtatent i ights. 'J’licapplKMtioiisofpeifoia- 
tion ai e now*^ very mimenms, hut its value still imnainsniosf obvious 
in coniicvion witli the detai linieiit of mlhesivo stamps from sheet.s. 

NamhtriHff and Ptufnig constitute another smics of stafionery 
opcialioii.v lor which ingenious iiiachiiies hn\o been tlcvised. Foi 
consecutive niimbei mg a scries of punting disks are employed, on f he 
^leiipheiv of which tho seiies ot digits 1 to 0 are raised The outer 
disk moves a nuinbcr altci each impicssion, the second disk imwes 
oinoin ten times, ami so on, thus automatically imjninting consecu- 
tive iiiinibers mi to the limit of tlic disks on the niacbine Such a 
madiine prints only on one .side of the ])ap<*r, and wlieie tlie 
Tuniiberiiig IS iispurcd on both sides the di.sks must he g<*arcd to 
mov'o two ])laics, niimhei'iiig only odd or even iinmher.s, two pi lut- 
ings being thus leipiired. Koi piinting light and left coiiseeufively 
an endless hand macliiiie is used, wliieh punts uilcmatily below 
and above for the two snlea of i,hc slu'ct. 

STATIST1(\S. The word “Mtatistio” is derived from 
the Latin ^tafusj which, in the so-called Middle Ages, had 
come to mean a ‘‘ state in the political sense. “Statis- 
tic,” tliereforc, originally denoted imjuiries into the con- 
dition of u state. Since the beginning of tlie 18th century 
tlio denotation of tlie word luis been extended so as to 
include subjects only indirectly connected with political 
organi/aiioiLs, while at the same time the scope of tho 
investigations it implies has become more definite, and at 
tho present day may be said, for jiractical purpose.s, to be 
fixed, though there arc still controversies as to tlie position 
of statistical studies in relation to other departments of 
scientific [irocedurc. 

Jlistorf /. — The origin of what is now known as “ stati.stic” 
(Ger. Die Statistik; Fr. La Statisfupu; ; Jtal. Statistica) 
can only be referred to briefly liere. As Af. Maurice 
Block has observed in commencing his admirable trcati.se, 
“it is no exaggeration to say that statistic has existed 
-over since there were states.” For the first administra- 
tive act of the first regular Government was probably to 
dumber its fighting men, and its next to ascertain with 


some degree of accuracy what amount of taxation could 
be levied on the remainder of tho community. As human 
societies became more and more highly organized, there 
can be no doubt that a very considerable body ot official 
statistics must have come into existence, and been con- 
stantly used by statesmen, solely witli a view to adminis- 
tration. Tho Romaii.s, who may be described as tho mo.st 
lmsiTie.ss-likc peotilc of antiquity, weie careful to obtain 
accuiate information regaiding tlie re.soiirces of tho state, 
and they appear to liave carried on the ]»ractice of taking 
tlie census, a very coinjirchensive statistical operation, 
with a regularity vvliich has hardly bein surpassed in 
modern times. As to the efficiency of tlie work done we 
have unfortunately very little information, but those wlio 
are curious on the subject may be icterrcd to an article bj 
J)r Hildebrand, entitled “Die ainlliche Bovolkerungs 
statistik im alton lioin,” ])r/nted in the Jakrhurh jnr 
Sulioiia/o/iommiie will 18 GG, ]). 82 . 

Statistics, or rather the material f(*r statistics, tlierifore 
I cvi.sicd at a very early period, hiit it was not until within 

• the last three centuries that systi‘matie use of the infonna- 
I lion available began to be made for [luriioses of invest iga 

lion and not of mere administration. According to M. 
]»lo(‘k, the earliest wTirk in whicli facts ]»reviousIy known 
only to Government ollicials were published to the woild 
was a volume conipih'd by Francesco Sansovino, entitled 
Del (iovemo et A nnnniistvtt'iioue <U Dftrrsi (t lititub 

' hrhe^ which was printed in A'eiiice and bears tlie date 
i loSib Other works ol a .similar kind were jiiihli.sheil 
j towards the end of the IGlli century in Italy and France. 

I Jicgarding tliesc and other early books on the .subject 
I reference may be made to Fallati’s Kmleihouj in die 
: ]VisiienHrhftft der /^fniitdi/i, Dr G. 1>. SaJvioni's pi (dace 
' and notes to liis translation into Italian of Dr Ma}!*’.^ 

* vvorl: on statistie.s, and other authors mentioned at the 
clo.se of this ai tide. 

Works on state administration and finance continued 
to be published during the first half of the ITlli century, 
and the tendency to employ figures, wJiidi were Jiardly 
used at all ) y Sansovino, became more marked, e.speiMally 
in Kngland, where the fact.s connected with “bilks of 
nioiTality ’ had begun to attract attention. 

In the year IGGO Hermann (’onriiig, “professm- of 
medicine and politics,” a rather odd combination, in tlio 
university of Helnistadt, was in tho habit of giving 
lectures in vvliieh he analysed and disi'u.ssed tlie (iicimi- 
stanoes exi.sting in various eountiies, in so tar as they 
aifccted the }ia[>[>iiie^.s vif the inliabitants. (Vniring’s 
cxanijde was followed by other wnleis, in Germany'^ and 
eksewiierc, to whom reference is made by Block {Tmdey 
p]». h, C) and Haushofer {Lihr- nnd, Uandhmh^ ]>. 10, 
not li). 

Tho best known member of tlio “ i]eM ii[»tivo ” .^»•)lo()l 
w'as Aeliciiwall (1719 1772), who is ^miu tinic-s s[K)kcn Cif 
as “tlie father of modern statistic ." but, a.-, Jn.s ]*ioc(dnrc 
was essentially tlie same as that of (Vniijn;r, Ihongli it was 
j carried out more fully, tlie tithi lias not Incn nnaninion.sly 
i granted. It is generally admiltid, liowcvcr, that Aclion- 
j vvaU’s work gave a great impulse to tJie jniisuit of the 
; studies which arc now incliuh'd under the tith* of .statis- 
I tics. He called hi.s book Sta^flaverjiiiiininfj der eumpaiarhen 
fieirhe in the fii.st two ('dilions ‘( 1 7Fd, 177)2), meaning 
“ Con.stitutioii of the States of Furolie.” Sub.M'(pH*nt]y 
I he added “ vornelim.-*t on ” and llicn “boiUigeu before 
“ curopaischen,” evidently witl) tlie desire of liringing Jii.s 
work, which may be. regard<’d as tho germ of such volumes 
as the SltifeHmnn s Yetn “up to date.” Aclionwali 

is usually credited with being the first writer w'ho rnado 
u.se of the word “ statist ic.s,” which ho apjiliod to his 
collection of “noteworthy mat tens regarding the state” 
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{Sta(tfsmprkwitrfiifjMi^}i)f but the claim has been disputed | 
by M. Jilork, wilt) points out that the term voUeffium 
statist irithi had been pnjviously employed by Schmoitssel, a 
follow<ir of Conrin^', whose loctures at Jena W'ero no doubt 
attuml' d by Aflionwall. 

Ill any ease statistics, in the lufulern sense tlie word, 
did not ically a)nn* into oxi.-ttenoo until tlie jmblication by 
J. r. Sii^vfinlch, a Prussijin clergyman, of a w(»rk entitled 
Die tjiitilti'hc i)rtlnunfi m xhu Vfvttnth'i'umfen dt's Mtntich- 
iff'iirhhrhlii nus dem <,\hurt, dun Todf^ nnd d<r 
lun'fffjJfni^tnhf d^\sst Ihni erwimf a In ihiij book a system- 
atic uttein])t w.is made to make use of a class of facts 
^^ilicll up It) that time bad been rej^ardc-d as belonging to 
‘‘political arithmetic, ” under w'hicU dtihcnj)tion some of 
the most important, problems of ^\hat modern writers term 
“vital st.if istii-s " bad been studied, o-ipccially in Mm'land. 
Niissmilcli had iirnNed at a piirccption of tlie adiantage of ■ 
studying Mliat (^uelelet subsequently termed the “laws ot 
large n umbel lie ctnnbiiKMl the metliotl employt'd hy 
the (^)nrlng'A(‘llcnwall s^lnud of “ di'scriptive stjiti.stics, ’ 
whose works went not uidike modv*rn seliool Lmoks of gt‘o- 
graiih}', with that (J the “ j'ohtK'al ant limetieiaiis,” who 
had eonfined tliem^(‘!v(S to m\ e^tiiral ions into the facts 
regarding mortality and a lew otlier similar subjects, 
witliont nnicli attem]>t at gimerali/jiig troin thorn. 

political aiJthmelK* had conn' into evistence in Kiigland 
in the innldle ot the. ITlli euitury, v»r about the tinn* | 
when (V>nrmg w.as instrnctiiiL^ liic stinh'nts of llelnistaill. 
The eailiLst eAiimple ol tliii (l.i-is of investigation is the 
work of (^fjptain Jolin (Iraunt ol I^ondori, tmtitled Batumi 
itnd Pnlititufl A uHotdthtmi itf/tde ti/mH (he Hills of Mortality, 
which was hrst [»iihli-Jicd in Tins remarkable 

work, wdiicli dealt with mortrdity m London only, ran 
tlirougii many editions, and tlie line of incjuiry it sug- 
gested was tollowed up by other wi iters, of whom the 
:no>t distingni diid was Sir Willi. mi Petty, whose active 
mind was iiatundly attracted by the pro.spect ot making 
.ise ot a new scientilic method in the class of sjicculations 
which occupied him. Sir William was the lir.st WTiter to 
make use of the [)lira.so which for nearly a cimtury after- 
wards was emjdoyed to describe the n.se (>f (igure.j in tlic 
invotigalion ot the phenomena of human society. Tic 
called Ids book on the subjeel, which was published 
in J 0S.‘», Fue ui PitUtu(d A nth met irk, Othci 

wnteis, of whom Jl.dley, the celebratoil mntlicinatician 
and asiroiiomor, wii.s one, entered on simdni i investigations, 
and during the greater ]»art of tlie IStli century the num- 
ber (»f jieisons who devoted thcm.seivcs to “ nrithnietical ” 
im]uines into ]>n)hlems of the cla.ss now known as statis 
tieal was steadily increasing. .Much attenthm wa.s given 
to the eon.struction of tables of moitality, a subj(*ct which 
ha<l a great .‘ill iMction lor mathv'inal ii ians, who were eager 
to employ the newdy-diseovered calculii.-, of probabilities on 
concrete ]tioblcms. lic-^ides Halley, He Moivre, Laplace, 
and Ihder )>nsicd themselves Avith thi.s inancli of study. 
Attcinjds were also made to de.il with figures as the 
basis ot jiolitical and fiscal tliscussion l)y Arthur Young, 
lluiue, and oilier historical writer, a.s wall as by the two 
^iirahcaii.s. 

It is now iiece.ssary to return to Siissinilch, who, as 
already ibentioncd, endeavoured to form a general theory 
of society, based on whut wore then terinod “aiithinetical 
])reTnisses, treated nearly on the linc\s laid dowm by Achen- 
wrall. In modern language., he made use of quantitative 
aggregate observation as an iiistrurnont of social inquiry. 
It is true he did not enter on Ills investigation with an 
“open mind." Ho desired to su[>j)ort a foregone conclu- 
sion, as the title of his work already mentioned show^s. 
But nevertheless his work w^as a most valuable one, since 
it pointed out a road which others who had no desire to 
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procure evidence in favour of a particular system of 
thought w’ere not slow to follow. M. IMock makes the 
following remarks on tlic influence exercised on his con- 
temjuirariesby the work of Sii.ssmilch If the author rJ 
tlie Vvfilirke Ordtnoaj had been a ]>r(>fe.ssor liis influence 
W'ould have been much j^reatcr than it was. In maintain- 
ing tliat the movement of population is subject to law, 
that there is a regularity in the recurrence of such jjheno- 
meiia which allows of their being foreseen, he cast into the 
public mind a leaven which has evidently contributed to 
the progress (»f science.'" Although for many }ears after 
the ajipcarancc of Sussmilcli s book there w’as a good deal 
of resistance to the iulroductiou of “arithmetic’’ as the 
coadjutor of moral and political investigation.-?, yet, practi- 
cally there was a tacit admi.^sion of the usefulness of 
figure.s, even by the. chiefs of the so-cidled “ descri})tivo ” 
I .school. On the other hand Siis.smiJeh s .succv-'S W’as the 
origin of a “mathematical ” school of statisticians, some of 
wliom carrit‘d their entliusiasm for /igiire.s so far that they 
r(‘fu.setl to allow any place tor more “d(*.M*ri]»tions ” at all. 
The.sc two sdiool.s liiive now coalesced, each admitting the 
importance of the ])oint of view urged by tlic other. They 
wcie, however, still jicrtMqdibly di.stiiict oven as late aa 
inrit), and the ignorant Imslility with whicli many jieople 
even among tlui cultivated ekuises still regard statistical 
inipuiie.s into the nature of humiiii society may be re- 
garded a.s a survival of the miicb .stronger bsding which 
showed itself among “orthodox” [U'ol'essta’.s of law and 
economics on tlie publication of SiissmilcJi s treatise. 

^ 1 . ]>lock iH of opinion that the dcscn]»tivo school, by 
whom tignres are regarded merely a.s n(‘< ossoru’K to and 
illu.strnlion.s of the. iovt, wouhl have maintained it.s jiosition 
even ii(»w hut for the (‘.stablishment of ofTicial statistical 
oflicos and the inilucnco of iho great Pa Igiau (^luotelet. 
^>u(di‘lcPs woik was certainly “ ojiDch-making " in a far 
liighcr degree tlian that of any of his prcrlocevsors. To 
tlie iinpuLe created by him must be attiibutcd tbc founda- 
tion in of tlio fStatistical Society of Lomlon, a body 
which, though it has contributed little to the discussion of 
the theory of statistics, has liad a considerable and very 
useful influenee on the practical w'ork of carrying out 
statistical investigations in the Lnited Kingdom and 
eksewhero. Quetelct’s works were numerous and multi- 
farioiLs, but his most important contribution to the grow’thof 
statistical inquiry was liis investigation of tlie theory of pro- 
babilities as a[>pIiod to the “physical and social” sciences, 
contained in a series of letters to the diikcot Saxe C/oburg 
and Gotha, nnd published in ]84(). Quetelct was above 
all things an exponent of tlic “law\s of large numbers.” 
He was especially fascinated with the tendency to relative 
con.stancy of magnitude displayed by the figures of moral 
statistics, ea]>coially t.ho.se of crime, w^hich inspired him 
with a certain degree of ))eHsimism. Hi.s conception of 
an average man (/ hommr muf/rn) and hi.s di.squisition on 
the “curve of possibility’’ were most important contribu- 
tions to the technical development of the statistical 
method, though, a.s J\I. Block observes, Ihcir value may 
liave been somewhat exaggerated by subsequent writers 
(Block, ch. i. p. IG, and ch. v. p. 112 *- 7 .). It is not 
possible to enter at length into Quetelet’s work in con- 
nexion with statistical science. At the clo.se of this article 
will be found a list including those of his works w^hich are 
likely to bo of use to students of statistics. 

I'he influence exercised by Quctelet on the development 
of statistics is clearly seen from the fact that, though there 
is still considerable controversy among statisticians, the 
old controversy between the “ descriptive ” and arith- 
metical schools has disap])cared, or perhaps wo should say 
has been transformed into a discussion of another kind, 
the question now at issue being whether there is a science 
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of statistics as well as a statistical method. It is true that 
a few books wore published between 1830 and 1850 in 
which the politico-geographical description of a country is 
spoken of as “statistics/^ which is thus distinguished from 
“political arithmetic.'' The title of Knies’s great work, 
Die Statiafik ah nt lhatdndifje Wiin^msrliaft (Cassel, 1 850), is 
csfHicially noteworthy as showing that the nature of the 
controversy was changing. The opponents of iSusstiulch 
maintained that “political arithmetic” ought not to be 
spoken of as statistics at all. The}’ clung to the concep- 
tions of (Jonring and Achenwall, to whom “statistics” 
represented “ Staatenkunde ” or “ »Staiitszust.andsknnde,” 
or, as Herziicrg, one of Achenwairs followers, calletl it, 
“(lie Kenntniss von der politischen Verfassungder Staaten.” 
Knies claimed that the really “scientific” ]»ortion of 
stnti-stics consisted of the figures employed. As Jlaushofer 
says, “his starting jxiint is political anthinetic.” 

Some einim’iit statisticians of the latter hnlf of the. 
present century agree with Knies, but the ninjority of the 
mcxlern writers on the theory ol stati.stics lia\e adopted a 
slightly difTerent view, according to which statistics is at 
once a Sf'unee relating to the social life of man and a 
nut hud itf uiresfit/iftiun aj»[)licab]e to all s(‘iences. Tin's 
Meu is ably mamtained by !Mayr, liaushofcr, Clabaglio, 
and lilock, who may be taken to re[»rosont tho opinions 
li»*ld by the innjority of statisticians on the Continent. 

llaxing dealt as l.u* as was possible, within tho limits of 
tlii^ Lirtich‘, with the history of stalistics, we may here 
eiPer a litdc more ininulcly into the views of tho existing 
CVmtuir-ntal school, 'rids is all the inori' in'cc'.s.iry because, 
yiruuilar to say, there lias ]»cen no systeniutic e\]>ositioii 
<d' the siiliject in England. Isolated dicta have been 
fuiuislied by liigli autlioriti<‘S, such as the late Dr W. A. 
Cnv, iVof Ingiain, Sir Ibiwson \V. Itawson, .Mr llob(»rt 
Citleii, and to some evtcni also by .lolm Stuart Mill, 
liuikh?, Sir Ccorgc (\>rne\vji]l licwis, and other historical 
and economic, writers. Tlii‘ic are also monogiaphs on 
IMrticiilar points connected with the tc>'hnifpfr o\ statistical 
inv cvtigntiim, .Mitli as tiie contribution made by Mr T. 'S . 
Kdgeworth to tho di a-usnons at the jubilee of the Statistical 
Society in l8Sr>, and some of the ob.se r vat lon.s contained 
ill a paper by Mr Patrick (leilde.s, entitled A/i Aualtfst'^ uf ! 
thf^ rf'ifh’i/ >/('.'{ of Eru}{U)uii‘K^ read bofi»ro llie lloyal Society j 
of Edinburgh in I8S1 Pi of. Eoxvvell lias also lectured . 
on tho subject of .statistics in hi.s capacity of Newunarcli I 


lecturer at Dnivcr.sit} ( 'oJlcge, London. IJnt there lias been 
no atteiii])! to deal with tho subject in a systematic way. 
Tlie ])ractice of statistical iiiijuiry, on the other hand, lias 
been carried on in l^ughiiid witli a high degree of succes.s. 

With regard to the few inva.sions of the domain of 
theory atlom[)tcd by J'higlisb vvriter.s, it may be ob.s(*rved 
that the aullioritlos above mentioned are not unanimous. 
Dr Cluy as well as Sir Iiavvsuu Ptawson, who handled the 


tho viewB held by the Continental authorities, and the 
grounds on which they arc based. 

Ihc clearest and .shortest definition of tho science of 
statistics as thus conceived is that of ll. Tllock, who 
describes it as “ la .science dc riiomine vivant en .society 
en Iniit qu’elle pent Die e\]>iimce par les chiffres.” Ho 
proposc.s to give a new name to the brancli of study thus 
ilciined, namely, “ J )enKH’,Tapli}.” ^layrs definition i.s 
hmger. lie defines the .stat is1 ical .M’icnce as “ die sti nia- 
Ijsche Darlegimg nnd Eiortciung der thatsachliehiii Vor- 
gaiige uiid der aiis di.-sen suli ergebendeu Cesetze lies 
ge.sell.schaftliclien inonsthlichen l.(‘l)ens anf ( Irmidliige 
quantltativer Mas.seiibi’ubaclitinigen" (the systematic .state- 
ineiit and explanation of nttiial c\i nts, and of tlie laws 
of inaii’.s social life that may be deduced from tln'.sc, on 
the ba.'iH of the quantitative obscrMiiinn ol aegicLMtes). 
Cabaglio's view is practically identical with tlioM- julnpted 
by "Mayr and J>lock, tlionidi it is dillercntly i \pH .'.'^ed. 
licsay.s “statistics may be interjiretcd in an cvlendtd and 
in a restricted .sense. In tlie toinier seii.^e ii i.- a method, 
in the latter a science. As a .sciciui* it studic- tlie aMnal 
social-political order by means of in.ithciuatii .'d indmtion,” 
This discu.ssion regarding tlie iiatme of .statislns i*^ tn a 
large evtcid ii (li.si.ussioii about names There i.s ically 
no difference of opinion among statistical evpi'ils a.s to 
the .mbjccl -matter ol slidi.^tic.s, the only question bung* 
t^hali .statistics be termed a si’ienco as well as a method? 
That there aic soine investigations in which stafislical 
]H‘occdure is ein[>loycrl w’hi(*h certainly do not belong to 
till' tlomain of 1h“. sup]>osed .statistical si’icnce is giaierally 
admitted. Lut, as already .shown, an atiunpt has been 
made to cluim tliat tin plienoiueiia ol Innmiu .society, or 
some, part of those [dienomeiui, constitute th<’ subject- 
maltoi ol an indepi’inlent slalistica) .sciern c. It is not. easy 
to .see why this dnim should be admittMi Tlii’ie is no 
reason either ot convi nicnce or logic why the use of .m eei tain 
.suenlifie method should be held to have Lreated a .scicin’e 
in one dejKirtment of imjmi}, while in others the .said 
inetliod is regarded mciely n.s an aid in investigation 
i allied on under the siq>erintemlence of a .seieiiei; aln'ady 
in (‘\i.stenec, it is inipossible to gi‘t ovei tlu' fact that in 
meleorolog’y, medicine, and other pliysical .sfiun’e’ st.ilist- 
ical inquiries aie plainly anil obvioiidy cxamplL.s of the 
employment of a method, like nm*ro.scoj»y, spectrum 
anal}.^ls, or the u.se of the leh'.seojie. M hy siioiild the 
fact of their cm|)loynicnt in .souology lu* considered a.s 
authorizing the ela'..sifi<*atiou ot llie ]>henonieiui tl us dealt 
with to form a new science i 

The. most effective arginiicnt jmt forward b\ the advo- 
cates of thi.s view is the a.sseition that .statist ns are 
merely a convemuit aid to inv e-tigatifm in Ihe majoiity 
of seienc*e.s, Imf are the sole method of imjiiir} in tin; 
of .sociology. Dr i^layr especially .sf /:///?/ A<‘ , 


subject with gTcat ability at the jubilee meeting of the 
London Statistical Society in June lS8.‘i, both cluim that 
stati.stics is to be regardi'd a.s an indcjieiidcnt .science, 
ajuirt from sociology, while Prof. Jngram, wdio pre-dded 
over Section P at. the Dublin meeting of the Itntish 


p. 11 .M/ ) inake^ use of this arc^umcul, and illu'dialcs 
It with liis usual ability; but hi^ leio-onine is vciy far 
fiom being eoncliisive. \\lnii, judcf’d, it i.s 0 .'0 (1 by 
I P'feietiee to the imporiaut cla.ss ol .social fact', whnliarc 
named I'c.onomic, it l>cconu'.-^ (>l.vi('n-* tliat the aiguuient 


A.ssociation in 1878, maintained that stati.stics cannot I break.s down. J’Vimomic'? i,'. a biaiiclr- the ouly .s( ienti- 


oceU[»y a position co-ordinate with that of sociology, and | fieally org'unized biaiieh of mx n^Ioj.,} , and sf.Ji lic.s are 
went on to say that they “constitute only one ol the aids largely used in it, but no (mu‘, so far ns we an* aw.iie, lias 
or adminicula of .science.” Mr (lifien lias al. so expressed pro[>ose(l to call ((t.uoruic^ a (hqiartmcnt ot .^tnrnlical 
himself adversely to the ( mtinental doctrine that there .science. Sir liaw.^oii W. K.iw^on, it is true, lias boldly 
is an indepemlent .science of .stati.stic,s, «and thi.s opinion proposed to throw omi tl.c ferin “sociolog} ’ alt(»g( tlicr, 
appears to bo tho correct one, but, as Dr Duy and Sir and to dc.scrihe tin* study ol man in flu* soci.d .slate as 
Kawaon Tlawson have the supj»ort of the great body of “statkstks,” but common n.^age i.s too firmly fl\ed to make 
systematic teaching emanating from distinguished Con- this alteration of nomenclature juacticabJc oven if it were 
tineiital statisticians in support of their view, while tlieir desirable. Tlie evi.stcnce of tlio works rd Mr TTeil»erfc 
opponents have .so far only the ohiln* dicta of a fow eminent S[>cnccr and Dr Schidlle alone would render the attempted 
men to rely upon, it appears needful to examine closely alteration abortive. 
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Althouffb, however, the above conaiderations forbid the 
dcccptanro of the Contniontal opinion that the study of 
man in the social state is identical with statistics, it must 
he admitted that without statistics the nature of human 
society could never become known. For society is an 
a^'gregate, or ratlujr a congeries of aggregates. Not only 
that, i>ut the individuals corn]»osing these aggregates are 
not in juxtaposition, and what is, from tlie sociological 
point of view, the same aggregate or organ of tlic “ body 
politic” is not always composed of the same individuals, 
(lonstancy of social form is maintained concurrently with 
the most (*xterisive clianges in tlio collocation and identity 
of the partit'les composing Ihe form. A “ nation ” is really 
change<l, so far as the individuals compobing it arc con- 
cerned, every moment of time hy the o]>eration of the law's 
of ])o|»ulatioii. But the nation, considen‘<l sociologically, 
remains the same in s])ite of this slow change in the 
particles eornposiiig it, just as a human being eonsnlered 
to be the same ]»Brsoii year by year, altlnnigh y’car l)y year 
the partieles forming his or her body an* constantly being 
dostroyi'd and fresh ])artieles siihstitiited. (>1 coiiise tlie 
analogy between the life of a human bt'ing and tin lileol a 
human eommuiiity must not be ])ressed too far. Iiuleed, in 
several respects liumaii eommunities more iieai ly leseinble 


ance of the quantitative observauon of these phenomena. 
The class of phenomena of aggregation referred to includes 
only such pheiiornona as are too large to be perceptible to 
the senses. It does not, c.//., include such phenomena as 
arc the subject-matter of microscopy. Things w^hich are 
very largo are often quite as difficult to perceive as those 
which are very small. A familiar example of this is the 
diJficulty whi(‘h is sometimes experienced in finding the 
large names, as of countries or provinces, on a map. Of 
course the terms “large,” “too large,” “small,” and “too 
small ” must be used with great caution, and wdtli a clear 
coinjirchcnsion on the jiarfcof the ])crsori using them of the 
btuiidard of measurement imi>lied by the terms in each 
pal licular case. A careful study of the first few' pages of 
J)e Morgan’s Dijfrrnttial and lnte;/ra/ i^detdus will mate- 
rially assist tilt*, student ol statistics in »attaining a grasp of 
the [irinciple.^ on wliieli standards of measurement should 
l>o formeil. Lt is not necessary that he should become 
aequtiiuted with tbe calculus itself, or even possess any- 
thing in«)ro than an (‘lianciitary knowdedge of mathematical 
sfumce, but it is es.scntial that he slioiihl be fully conscious 
ol the fact that “laigo” and “small ” quantities can only 
be so designated with propriety by reference to a common 
standard. 


some of the lower forms of animal life than tin- more 
highly organized forms of animal cxisteiici*. There aie 
organisms which are tis^iparous, and when cut in two torni 
two fresh inde[»eTidenl orgiui-ms, so dilTiised is the vitality 
of the oiigiiial organism , and the same ]»]ienomonon im y 
Ik obst‘rved in regard to liiimau communities, 

N'ow' the only jm*ans whereby the grouping cd tin* 
indiv iduals forming a soeuil (►rganism can be ascert.dned, 
and the changes in tlie groups y'ear by year observed, is 
tin* si difttical metbod. Accoidingly the correid view 
seeiii-^ 1.) be that it is tins function of tlii.s method to make 
[»ereeptd»le facts regarding the constitution of so( lety' on 
which socif»logy is to base its eoneliisions. It is not 
il.iiined, oi ought not to be claimed, that statistical inves- 
tigation can siijiply f/tc winde of the tacts a knowledge 
of which will eiiahle sociologists to loriii a correct theory 
of the social life of man. The statistical nu'Lhed is 
essentially a mathematical pnxednre, attempting to givi 
a (juantitative expression to eeitain facts; and lln* lesolu- 
tion ot dilTereiices of quality into dilfereiiccs of (jiiaiitity 
has not yet been effected e\<‘ii in chemical sciem«\ In 
.sociological science the impoit.inee of dill'ereiiei’s (»f quality 
is enormous, and the effect of these diffeienee.s on tin* con- 
clusions U) be draw'll from figures is sometimes neglet'tcd, 
or insiiHicieiitly n‘Cognized, even by men of iiinjiiesliouablc 
ability and gootl faith. The majority of politicians, social 
refc^rmers,” and amateur liandlers of stati.stics generally 
are in the liabit of draw ing tin* eonelusions that seem gocsl to 
them from .such figures as tliey may obtain, merely by treat- 
ing as homogeneous qn.mtities which are heterogeneou.s, 
ami as comparable cjuantities wliicli are not comparable 
h’vcu to the conscientious and intelligent iinpiirer the 
difficulty of avoiding mistakes in using statistics ]»ieparcd 
by' other persons is very great. There are usually “ pit- 
falls” even in the siinple.st statistical staleiiieni, the 
position and nature of which are known only' to the 
per.*5ons who have actually handled what may' be called 
the “ raw inatt'rial ” of the statistics in que.stif>n ; and in 
regard to complex statistical statements the “outsider” 
cannot bo too careful to ascertain from those who com- 
piled them as far as possible what arc the ])oiiita requir- 
ing elucidation. 

The SUdht 'u'id Method. — This method is a scientific pro- 
cedure (1) whereby certain ])licnoniena of aggregation not 
percejdiblc to the .senses are rendered perceptible to the 
intellect, and (2) furnishing rules for the correct jiorform- 


Stfuia't wlii'ncc aro Avv/vy/,-'- T he term “sl.ilislics” 

! Ill the concrete sense means systematic arifingemeiits ol ligincs 
I lepK senting “innnaiy statistical qu.*intities.” A iirim.iiy statist- 
I 1. dl quantity is a number obtained lioin immbcis ie|*rcsi*nting 
! ])hononu n.i, wifli a vu'Iv to cnabli* >in observer to ]>eicei\e .'Kcit.jjn 
I oliiei ])henoinenon ieiatu 4 l to the foimer as wlioli* to paits Tlicy 
opii'stnl iitliera plnuiomeiion of eMslciue at a gi\<‘ii points! time 
1 Ol a plienoim'iion ol acejctioii dining n giv eii As i'\ iiijtUs 

' nciv hi* mentioned tbe nimd'er ot deitbs ni a givi n diitiicl iluiing 
I n qnni immb(‘r of ])oiiinls sleiling lei eix ed liytbc l.omloii 

[ .ni<l Noitli Westeiri Ji*.ii!\\,i\ diimig a gntri lmn‘, .mid tJie iiiimber 
] ol “iuebes of r.iiii ” that fell ,l\ ( liei iiwii'li ibiiMig m given tune. 
Otliij examples air* tlie iMlinbi i uf Ions ot ]>lg*n on lying ill a Jiar- 
tienbir stoic (d t( tfuiii (htir. tbe mimber ol iummuir icsiding (tlio 
nil ‘''lesiding” to be specially detined) in a given torntoiy at a 
given d.ite, amt tin* mimbrn’ ol jiounds sbuling lepiesenling tho 
“ juivate ileposils’’ ot llic bank laighuid at a given date 

Triniani Quantities are tin* ii'sidt of labouis (Mnied 

oil eitliei (A) bv (Jovennneiild or tb) by individii.ds oi juibbe or 
ju ivat<* t oi pm at lulls 

A Uttvi'niuu nf Statistics —( 1 ) A va'-t iieiss of statistical material 
ot mme or less vabio comes into exi^tciMe automat ii'ally in modem 
i states ill eonhCijin nee of tbe onbnaiy iidmiuisti.ilive loiitiiie of 
d( pailmeiits. 'i’o this class liclong (lie highly impoitaiil statistical 
intoi m.ilioii published ill Kiiglaml by tin* le'nstrav-geueial, the 
letuiiKS of pallia iiMii Issued by the bocal Cb»vei uniciiL boaid, the 
[ iiqioits ol nispei tuis ot ]insous, t.ieloiies, schools, ami those of 
I s.auit,ny luspeilois, as well .ns the njioilsof tlie comims.'iioneis of 
I the < nstoms, ami tin* anmud .slatiMmuls ol tiade ami na\igation 
1 piepai’ed by tin* same olht nils. 'I’lieic an* also the vaimus k linns 
j commled ami issued bytlic boaid of Trade, vvliieli is tlie bod v most 
I iieaily lesembling tbe st.itistieal biiUMiis w ilh wliieh most loreign 
I l;o^e^nmeutb aie funiislietl. Most of tlie (lov ei nineiit d''p.iitmeiit.S 
I publish .some, .statistics for whiih they aie .solely responsible a.s 
j regauls both matter and toim, ami lbe\ aie vciy jealous ot their 
I iiglit to do so, a laid wliich is to some exti'iit iletrimeiital to that 
I umforiuily ns to ilale.s and pciiods wliieb slmnld b; the i leal of a 
j \vell-(»rg.nii/ed syst< m ol sUitistn.s. Finally may be mentioned tbo 
very important set of statistical ipuinl dies known as tin* budget, 

! and the statistics prepared and published by tlie eommissioncrs of 
I inland revenue, by tlio post oH’ne, and liy the nation. 1 debt eom- 
missioncis. All these* sets of jimriaiy .statistical quantities arise 
out of the ordinary work of dcpaitm iits of tbo public seiviec. 
Man}’ of llieni Imvc licen in existence, in . ome loim ur oilier, rver 
sineo a settled (loveinmeut exi.stc<l in tlio rouutry. 'i'luTc are 
recoids of customs leeeipls at London and other ports of the time 
of Filvvard IJI., covering a jieriod of many years, vvliicli leave 
nothing to ho desiied in jioiilt of prooision and uniformity. It 
may ho addeil that many of these sets of ligure.s arc ohtairicd in 
mm h the same form by all civilized Oovcriimcnts, and that it is 
often ]»ossiblo to eouijiare the figurc.s relating to different countiies, 
.ami tliii.s obtain evidence as to the .sociological phenomena of eae.h, 
but 111 regaid to others there are diffeH*nce.s w’iiich innke comparison 
difficult. 

( 2 ) bo.siiles being responsible for the i.ssue of what may ho 
called;ndmiiiistration statistics, all Governments are in the habit of 
1 ordering from time to time 82>ecml inquiries into special Bubjectft 
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intoresf, cither to obtain aaditional information nowlfiil for 
administrative purposes, or, in countries possessed of representative 
institiitioiiH, to siippl}' statistics asked for by parliaments or eon- 
gresscH. It is not necessary to refer particularly to this elnss of 
statistical informntiori, except in the case of Die census. This is 
an inquiry of such great importance that it may be reganltsi as one 
of the regular administrative duties of (loviunmeiits, though ns Die 
census is only taken once in u series of years it must he mentjoiied 
under the Iiead of m-easional or special imiuines undertaken l»y 
Oovcrunients. In the United Kingdom tlie work is demo by the 
registrars-general who are in office wlieii the ]ierio«l for taking Die 
census eonn's ronml. Oil the Coiiliucnt the woik is caiiied out 
by the statistical Inireans of eaeli country, —except Fianec, where 
it is under the supervision of tho minister ot the mteiior. Foi 
furtliei information on Dus subjeet icferencc* may be made to the 
excellent eliapl Cl* in M. klaurioe liloek’s entitled “ Reeeiisc- 

mont ” See also “Instructions to the Supcrjiiteiidcnt Itegisliar 
of Hu tbs and Deaths as to his duties in taking the CenKU.s/ 1S71 , 
also Oi'.Nsrs, vol v. p. 3o4 sq 

B. The iirnnary statistical quantities for wliidi individuals or 
cor]MUMtiou8 aie responsible may l»e divided into tliiee categories. 

(J) Among those uliich aic conijiiled in obedience to the law of 
Die land are the aeeoimts iurnisln*(l l>y municipal corpoialions, by 
railway, gas, ivater, l»anking, insuiiince, and otIuM* public companies 
making ictuiiis to lb*' Board o| 'trade, by trades luiioiis, and by 
oDkt bodies wliK'li .'IK* ob]ig(sl to make ivtnin.s to tlie icgistrarof 
^iieinll^ s>)cictu*s 'riie inloi mat 1011 tliu.s obtained is imblishcil in 
full by the dcpaitments receiving it, and is also iuniislicd by the 
companies lli<*mselvca to Dieii piujiiu’tois or inembcis 

i'J' An cnoimom ma'-s of statistical inlormatioii l^ iuniiblied 
voliint.uily by public eonipanics in tlie repoits and accounts 
will'll, in ai'KU dance with Dicir ailidcs of association, uie ])ic- 
sented to tlun ]>n>pii(dors at stated intervals AVitli Du‘sti 
Statist ics ina\ b»- i-lasscd Die iiguic^ furnislied by the vanoiis tiade 
associations, Mone ol them of gieit impoitaiiee, sudi as IJomI’.'., 
Die London St n k K\diange, lln‘ Bnttdi lion 'I'nide Association, 
Die Loinlon ( 'oin I’Acbangc, the Institute of Bankeit>, the Institute 
of Actuaiics, and nlln r Midi bodies too numeuui.s to nnmlioii 

(.‘I) Tlieie im* ( ases iiMvliicli individuals lia\e <le\otcd tbcliischcs 
willi moio Ol less success to obtaining oiiginal statist ns on sjiecial 
]>oinfs 'riic gieat woik done bv Slessrs Bdim and Wagner in 
aiii\iiig at .III anpioxiniate estimate ol the population of tin* eailli 
dots not ludtmg to tins latcgoiy, tbougli its lesults aie ically 
2>nm;i!y stalislical qiianlities Many of llicse n.snlts have not bicn 
.inivid at by a diiu I ]»io(M'Ss ol cnumeraiioii at all, but by nigciii« 
oils pioi'isscs of inliicmo It need liaidl} be said that it is not 
cas\ i’oi individuals to olitaiu tlie matciials ho* any tuiiiniv 
statistK'al qiiatilid ol impoitain'e, Init it has h(*(.u <loiie in some 

cases, willi huceess 

Opt i ttf HUH J\) /m'nu'il on J^nmarff SfiilHtnud Qmtnftfie.s. Onlv 
a bud ilesenption ot niatteis coiuiei t<-<l with tlie o( I he 

sUListiCjil iiietliod ean be given in tins aitide In older to Ibnii 
atalidics pKqKoly .so lalkd Die jniinai} st.atistna] ijuaiitilies must 
be loimed tiilo taldes, and in the foimati'Oi of lli«s<> fables lies the 
art ol the .statistician It is not ii mm y »l)llicult ait wben the pmi- 
cijdes 1 dal mg to it li.ive been ])ro]u*ily giasped, hut tlio-'i* who uie 
untamiliar wiDi Die sulijeet are apt to nii<l«Miate tin* dilhcnltj’^ of 
coirectly ]>ia< tising it 

s. — Tlie lust tbiiig D» be done in the i onstiu<*tion 
a t.ibl(' IS t(j kiijM a cle.n Mea of wliat Dio l.ildc i.s to .show’, and to 
exjim.ss that idea ni aceiirate langii.ige. Tins is a matter wbidi is 
often negleettd, ami it is a .soinee of iiiinh waste of time and 
occasionally of misappndiension to those who have to study Die 
liguies Thus ] resented Ko t ibb ought to In- eoiisiden-d lonipletc 
Without a “lie.iding” ac«uiately desisibiiig it', conti nis, nml it is 
fitMpieiitli necess.iiy that smdi Invnlings should ]»« lallei long If 
ha^ b'eii s.nd tlint “ yoiieaii prove anything l»y statistics Tins 
stall iiKMit is ol coiiise absuid, t.iken absolutely, bill, like most 
asseitions wdin li aic W’ldidy bdieved, it b.is a grim ol tnilh in li 
If Dlls ]io]ml:n siiving laii “you eaii ]iio\e aiis Ihing by tables with 
slovenly ami ambiguous bendings,’' it nnglil lie asseiileil to wiliioiil 
hesitation. Tlu* false “ .st at isl leal *’ tacts winch obtam ahold ol 
the public nnml may often be traced to some widelv eiicul.ifed 
table, to wliidi eitbei from stupulifv oi eaidc.ssness an eiioneoiis 
or inuccuralc “lieading” lias been affixed 

A •datistuMl table ill its siiiijdesf ioim consists ol “piniiaiies” 
repiesoiitnig plieiiomena of the same class, but existing at dilh-n i.t 
■points of time, or coming into existence dining diHVieiil poifioiis 
of tune. This is all that is essential to a table, I lioiigh other things 
are usually added to it as an aid to its compieheiision. A table 
Staling the number of persons lesiding in eacli eonnty ol Knglaml 
on a given day of a gi\eii year, ami also, in aiiotlier column, Die , 
‘Corresponding niimbeis for tbo same, counties on Dm coriesjiojiding 
•day of Die tenth }ear .subsequently, would be a .simple taimlar ; 
oitatement of the general facts rcgaiding the total population of | 
those counties sujiplied by two sueecssive censuses. Various | 
tiguiTs might, however, be ad<icd to it which would greatly add to I 
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its clearness. There iniglit be columns showing the increase oi 
decrease for each county and for the whole kingdom during the 
! ten years, and amither eoliimii allowing whiit projioriioUf expi’csscd 
_ 111 percentages, these iikm eases nr decicqscs hore to the figiiies fo** 
j the oailicr ot the two \uiis Then tlioie might he tw*o loluinns 
show'ing what 2 UO]ioi lions, jilso ex}uessed as jicrf entages, the 
■ tigiire.s tor eaeh county lime m emli jtai to (he iiguros lor tho 
. whole kingdom. 'Jdie mm'-toluniu t.dde thus resulting would 

I still be simjile, all the liguies being ineiely explicit assii lions of 

I facts winch are coiituined imjilieitl} in the miginal “juimaiie^.” 

! (Jompit.r Tuhlfs.^ Siipjiose mnv we have anoll.er tabh' ineciselv 
j .similar in foim to the liisl, and also nlaling to Die Muinties of 
( Liiglaiid, but giiing lbt‘ mmdui* (d ImiiM*.', i-xisfingui cadi of Diem 
I at (he same tw'odahs A of Die two would loiin a 

complex table, and an .qipln ation of the pmeessts ot aiitliiuetic 
woulil make evident a number of In -h fn m, .ill oi wbnli wmihl bo 
ililjihed 111 llic talde, blit would not be oli\ loU t,> nio-t jm ople until 
explicitly stated. 

The tcclinnid woik of the sf at islician mumms l.-jg»]y m op*'ra 
tJon.s of wllicli Die ]iioce.sSes just lehned to aie t\pes 

l^inportloiL'i — The most, usual .ind the best nlitde ol expnssing 
the pnqioi lion boine li\ one slati^lical qii.inlity to .motlni is to 
state it as a jieiceiitagi*. In some e.ases anoDn i 'm» Diod is •ulopted 
— ii.iniely', that ot stating Die jiuqioition in Die* loini “imi in so 
many.” This method is geiieitillv •' bad one, and Ms ns- diouhl 
. be dl.scouiJged as nmeb as jiossible, the ( lin i leason being that 
1 the dianging jiotfion of (his kind of piojioi tional lignie beetuin i 
j gri'atcr or less invei.sely, ami md diri< liy, as the pin mam non U 
I lepresents iiierenscs Ol diminislo .s 

^Ivantjrti — \A’’iiag(\s or means aie lur stnlistical t'UijioseM 
j divided into two classes, the qconutnml ami at tflnnrl n hJ. An 
I ariDinielieal mean is the .sum of all the memlnis tomnng the 
I senes ot figures under eoiisiihi.'itioii divided by then numlur, 

, without lehieiieo to tlicir 'Utio/it oi ul.itive impoit.ime among 
lliemselves. A geoimdneal me.ni is the .sum of such bgiinss 
j diMded by then iniinber, wiDi due allowance mi if i«'i* fhi-ir 
' weight An examjde w ill nitdo this di ,n, ami Dm Miopli st »-\;mi' 
I l>le is tikeii fioiii fi el.iss nl sl/instn d qnanlitie** of a jm nlj.ii Kind 
~ iianielv, p/'H/ ^ The pine ol a gnmi Liitnlc is the appiovimate 
I niutlieinati(‘al expie'^sion ol tin* rd<s, m feims ol mone\, ,il wliidi 
, cxdianges of Dm aifidc bu mnm*\ w* le ,n f ii.ill\ m.'di' at oi alionl 
I a given lunii on a given da^ A qoolo/iuif jiku sm b ;is apjie.ii.s 
111 a daily pi ice list is, if then* Ium Ihmi mmli tlmtnatimi, only a 
I veiy longl: giiidi lo the ai tnal i.ib.^ of exdi.nige flj.it bi\e been 
‘ tlie basis ot tbe snetc-sive li.ng.iins making up tlie d i\'s bnsim’ss. 

But let Us siijiposi that tin* ( lo'-ing piiieiaib »!,‘\ m \ in .n united 
I as a i.iii n'piesenl.itiM* ot tin* d.iv’s n.m- n imns, 'ind Id os hntber 
suppose that we<b“irc to <d)tam llie pins* foi Dml\ da\s. 

Kow tJie sum ol tin* pnei s Ml ijnesnoii di\i<lid bv Di)it\ would be 
I tin* aiitliim'tic.il iman, .iml its wi’iK ]iond woidd In- ibal j( m.ide 
, no allowanei* toi iln* hn I Dial tin* bii-nn‘s ih.m on •'mim d n 
imn*h l.’igei tb.in tb.it dom* on olbi A , in oDn i .\iiiib. n in its 
j them as la ing all of eqii.d weiglif ^wiW' if, .is js a< ( n.illv Do (.i-so 
i ill .some niaikits, we have a d.iilv m*ioiMil ot tb* lolol oohh* 

we lan weigbl Die nnmbms act uia n ly, and I’.in Dun olc.'nn 
' llieii geoineti ii al nn .Ml 'Unit MM « .ise, m w lin !i Dn eau'h'-'.nso 
of iiiitljiiieim.il nn an.s mi 'le ids Do stn.b nt ol tl/e sin nl oig*ini-.m 
seriously It is olten eomji.M.itlv d\ eev to obi uii .'M it lime/ if al 
means, but dilheull to oblaiii geoim 1 1 n* d lue.in Iiibnmi- bjiscfl 
on the ffirnici (lass of aveiage -boidd )•. sfdoiitt'’ to tin mo'^t 
iigid invest igatnvn 

Hofoie elosMig Dm.s sfnn t SIM VI \ of ti.eviiv iii)p< i t.iiil suba ' t of 
aveiagcs oi nnsui**, il is necflliil to ili t ir s bi idly Die mil iin <1 tbe 
jihemuneua w hi. b they m;i V '-.ifely b» if'jii<bd tsiinlnilm" wlon 
(bev have bein })Io]h*iI\ obl.iimil t.ivfii ni-'ornflin n.f.ii'oi a 
.sepes ot nundiei.s lebMiui!.'' lo no malTi i wb.it jiln mMni lo o, M m 
, obvious that (In* value ol (In* me.m .is .i hqn nl tin wIjou ' ni . wdJ 
• <lei)(*inl riiDiely on Dn* extf'iit ol divi i g( nee Innn M of tin m* ml « ol 
1 he .S( 1 ies as a Inalv If we .iM* lold I li.it Dn i e .ii e mi a 1 1 i la m distio t 
liiOO men, and Dial then iverage In igbf M o f" I ^ imin^, ami au* 
told nothing (urt In r Jilniul tln'in, w fanm.iK* nion, hvprdlnse.s 
' as to tile si I net III li •>! Diw boilv tioin lln j*oMiI *1 v u v\ ol IuMglit. 

Tt is possible Dial tliev iii.iv (oiiM-t of a mtlfj liicc niimbfi of 

men about f) fcft lngli, ami a cm it minv abouf .* bd n iiieheR 
Ol lln* propnitifUis 111 lel.itivflv idlaii'i InMl non m.iv beieMisfd, 
tb.it is, there m.’iy be .i iitllni l.M"e I’limli' i fil nn n •'» feet 4 

Mn ln*s, and .1 mofli I at e nn m lx 1 ol m. ii abotit .> Ii <*( 11 im bcs. Jt 

1 , al*M) ])os^iblL Ib.it Dieif'miv b< \>iv ff w nn ii wIiom* lo ight is 
evnth b fed .S i/mln ^ end Dm! ibe bulk ol D.e \vbf»le bi.fly cot) 
sists ol (vvfi bilge gioups f>m of giants and Dm otlni (»f o'w.arfs 
Lastly,!! is ]»ossibl.’* M-at led .S indn*Mna\ naliv giv« a fairub;. 
ol the Inightof Dn* ma|oijtv d Dn* men, wlM«*h i1 would do it (^av} 
660 ol them were witliiii .in indi I'f that Inigiit, eiD-f i bv •\ri‘-sor 
dt’iiciemv, while oi Dn* ii miundei om* hall win Dl'dx.vc a f« et 9 
nidi(‘s and Dmotlnr hall ail below •> fe(*l 7 iimlns dns I, liter 
.sup]io.*-ition would most lik«*ly lx* foinid to be appioMm.iii Iv coii(‘ct 
if the men belonged to a race wlio''C avuagi* heidd v.is r»t<et 8 
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inches, and if they had been collected by cluinco. Tlio extent of 
the divergence of the items com])osuig an average from tJie average 
itself iriny ]»e nccnratidv measure I and exproased in percentages of 
the average, the algebiaic signs + and - l>eing eiiijdoyed to indicate 
the diieclJon ol the vaiiation iiom the mean. An average may, 
llieri'lore, advantageously be sui)] demen led — (1) by afiguie sliowiug 
^vbat ]*n»portu»n of tin- meiidK-r.s from which it is derived ditler trom 
tlie avc i.igebv a relatively small (luaiitily, and (‘2) by iigures sbow- 
ing the maxiinmn and ininimiim deviations fj’oin the aveiage. The 
meaning ol the teiin “ relalivt ly sin.dr' must be toiisideicd iude- 
jKjndMitU in each investig.dmn. Kin tber reniaiks tin avei ages will 
]»< lonnd in the works mentmned al the conclusion of this article. 

7Ve-.s Itefen nei' has alivatly been made to tbo peculiar class 
ot HtatisfK'd ijii.mlilies known as fn ur^i. Ibices in then wnlest 
SLiisi' in< hole ail tignres exjnessing ? of crcliangc. Jn motlern 
aoiiidythe brins ol e\< biinge an* always cxjiressed in money, and 
the things for wbn h money is e\eliange<i am • ^^l) concutc entities 
AYitli pliN^ii.d altiibiites, stub as non or wheat; (2) immediate 
rights, such as llio.se given hy interest die.iiing scenrilies rd* all kiinl.s, 
b\ bdls i>t exchange, by Kiilwav m* sleain.sliij) eonli.iets to e.my 
eilhei ]>,iss4'ngers oi goods, and by bargains lelalive to the tonngii 
ex'lnngi's, (.*i) lontinginl iighl.s, .siieb as tlio.se implied in pidieus 
ot insiiiance All lh <*'0 late'* ot (‘xebauge belong to the .same 
eategoi\, wlutliei tbe\ aic lixed within ecrtain limits by law, as 
111 tile ( ,ii' lit V'liiwMV (liaigis, <•'1 an* left to be deleiiiiined b\ the 
“higgling ot I lie m.iila't ’ Ml tiu’si* i.ise-^ of juice inny con- 
ceivably i omc willmi tlic i'j»i laiiDii of tin* stih'.tiial method, but 
tin old', lint ter c«inn< < fc-l \Mili pi n c v. bi> li il i ra*i<*ssnvto iilti 
to loM .* l". 1 In llo'U' 'dll,' iihlt > fUiHf' i 

JioU't A'////. /'Mo Ibcjeid loril'.M lus.iine (‘oiisjiieiious tim- 
ing file iiivce|io..ij,iMs (d '1 ooKc, >.< w jiiaiel), and otiieis into the 
geij( lal cyiloii nio\ . 'Ill Ills o! tin pines ol i oinmodun , and lo 
eoiistru' t .1 t.''ooi| '-y‘it'’ii id tin se nii\ b(‘ ."iil to lu‘ tint <d tin* 

liigbe^l l>'hnic.il flnH^ nl tin* ihstic.il nn thod In compiling 
the pi i( ■ s id dillcii lit i ' iis It w.is Soon ohstiN cd th.it, Ibongli whole 
gionp< id .iilniM iummI npandi oi downwiids simult ineoush , 
they ilid not all mo\e in thi sime piojioi tiou, and that time wiie 
lieaih .ilwMYS < asi s in wliK il isolated aitnlesoi gi mips id ailielc'. 
movi d III llie ojiposile dll ect ion to t he ni.i)otity ot aitiele.s Tin 
proli], 111 jncst'Titcd to stiitisin laiu lliertlbio WHS and is to devise a 
slaii'lnal c\]»r< suoii ol tin* gcmial movi meiit ol jnieis, in wlinii 
all j)ljns should 1 h> aib'ipi.'Ucly njue'-ented The (list rough 
approMiual ion to tin* di-siii'd result was attained by setting ilown 
the pel I'enl'igi'M i cj'H s. ill iiig lli»‘ iimvi iin nts, with tln*ii jirojier 
abgebraii sn\ns lieloit* them, and a<lding them togi'tloTalgi biaiiulh. 
'rim total wilh its piopii sign was tliea (li\nl(*d b\ the iininliei ol 
iirtn*h s, ai.fl the (|ii<dn*ii1 repre.senleil llie movi im nt in tin piue.s 
fd’thewlioh* body ol'aitnles (Iiunig the jieiiod midi i ei»nsnb la- 
tloii. It was sooiinen. lioWi*M’i tliat tins jiioieilnie was fatally ' 
defi'itive, inamiitKli as it tie.iled all pneis as of eijii d w<*jght i 
Cotton weighed no nioie lb iii pimento, ami iimi im nioie than j 
iiinlindlas. Aeeoidingly nn impioveimnt wan imnle in tlu* jiio- : 
eediin*, lirst by giving the jmu'I'^ of sewial dilb imit ailich*s into ! 
wliicli eottiUi, iron, and ot!m imjxn taut commii'litii s enteied, and I 
only om* pineeai b in tin* ease of the millin' aiiieh s, ami secondly by j 
h\ing on the pjice of some one aitidi* lejnc.si iiting non or eotloii, i 
ami mult iplving it by some nundier .selei |»*d with the Mew' of as.sigu- i 
lug t<» tlu siMiitieles their propi i W'l'ights j(*latiycly to each otluraiid 
til ihi' rest. The ohpM lion ft) biith tlie.se jd.'iiis is the same, ~ that I 
the nuMibi'is attaeheil lo tin' \. molts iiitnles or gi'iinns ol artndcs j 
aic puieh aibitiaiy ; and of late uais altemjits Jia\e been inadi to 
obtain wli.it ni.iy In* called tutlnntf iiidey numbns, the ino.sl sur- 
ce.ssfiil s<» liir hi iiig that id Mi Koln'rt tJilh'ii, whose imlex iiuniber.s 
an* obtallieil fii^ni the ileelansl vallRs of flic imjioits oi expoits 
into or Innii the Tnitid Ixingilom tif llie aitiel<*.s w1iom> prices aie ' 
(h'idt W’ilh. In the easi of Imtli impoits and exports Mr tdtlen * 
W'oikcil out the jn-opiutmu boim* b\ tlie 'N.alm of eiu h aititlc ti) tin* I 
total X’alue ftir a seiies oldeais I)i*ilm t.ng tlu* •‘unemimerateil ” I 
artndes, a .sem's of mimbeis was tlnis oiil.nned wliu*h could be ii.sed as ' 
the means <d weighting ^he pi u C'. ot the ai I i(*les ni ,in investig.atmn i 
of a niovmiieiit ot puces This pioceduie is nodoidd .su.si ejdiblc of ! 
lurtln'r iiii)ir<»A cinent, lik. its piedeee* sors, hut iL is a great advance 
on tin* aibiliaiv systinii'. of imlev nuiiihers ompioveil in thinn. \ 
Th^' T>r<irith/lihf ol JncratHotl Umloronfff '!h Sfitfisiirs —One of the 
most sermus dilliculties in connexion with statistical investigations 
is the \aiu*tv id the nmiles in which pnmaiuu of the .same oidei 
arc obtaiiml, as ii*ganls date*; and periods. This is a matter of 
wdiii'h nil jieisons who have oc ea.sioii to use stati.sti(*s nro made 
pamlullv .iwaie fioni linu' t/i time. Soim* atteinjifs liaM* latily 
lieen ma'l<* to introdme more haimony into the oflieial statislii*.s of 
the I’nUeil Kiiigilom, ami .some year.s ago a eoniiiiittec of the 
Treasure .s.it to nujuiie into the matt**r The eommiltee receixed 
a giioil deal ot evidence, and piesi'iitul a rejuirt, irom wliicli, how- 
ever, ('ci't'iiii membei'b of the eommittee dis.scntcd, jirefeiring to 
express their views sej)arately. b’he evidoiieo will be found vciy 
interisling by all wdm wn.sh to (d)tam an insiglit into tlio genesis 
of the ollicial statistics of the country. The report and evidence 


were published in the Juno number of the Journal qf the Statistical 
Socifty foi 18bl, as well as in the usual utliciul form. 

The 10)10 1 InstUvle of Statistics. — The absence of uni- 

formity 111 statistics wdiich is felt in England i.s not .so marked in 
foreigii couiitrie.s, where the jiriiicijdc of cciitraliziit ion in arrange- 
iiiejits of fi politii*.d eharai'ter is more jiowcrful than il i.s licrc. In 
several (’oiitineiital countries ami in the United States there are 
statistical bureaus w'lth definito duties to jiorfoim. lu the United 
Kingdom, as already rrm.aiked, the iiean'.st ajiproaeh to a cential 
stati.stieal olUi*e is the Uointrieinal ami Statist ual Dejiaitmont of the 
Uoaid of Tiaile, on whieh the work of fnrni.shing such statistics as 
are not delmitely lecogiiized as within the j)ro\iiiee of some other 
I state depiirtment usually tails Vaiious attempts have been made 
j to intioduee more iiinfoimity into the statistics of all eountiies. 

I Itwasxvith ibis obieet that statistieid eongre.sscs Inise met fioiii 
• lime to time since 1 Sod. An emleavour w’as nmde at the eongre.ss 
I held in 1678 at Ihidapest to anarige lor the juibhcatioii ot a system 
i of international statisiies, each statustical biH(*MU nmlert. ‘iking u 
1 sjn'cial branch of the subject. The exjieriimiil was, however, 
ioiedoomc'd to bo only a very jiaitial sueci'.ss, fust because all 
, eountiies \\o\v not llieii ami are not yet fuinisbid witli central 
! statistical otlice.s, and .seeAUidly bceaiise tin* wmk winch fell on the 
olliees in cxi^UlIc<‘ loiild only be perfoimcd slowly, as tin* ordinary 
bii'^iijess of tin* (dlii'fs iiceessiii ily left tliein Jilth* leisure tor extra 
woik. Jn IS.Sri, al the jiibih-o ol tlie London Statistical Society, 
a nniniier of eminent stalisliial oHieials fioin all pails of tin* W'orld 
t \(vpi (ieinmny W(*Mi presi*nt, and tlie opjioituiiitv w.i.s taken to 
oigain/e an Int<*inational Institute ot St.atistics witli a view* to 
I'i. iiu ilyiiig tin* di'li'i'ts alreinly asccit.nijeil to exist in tin* airaiige- 
meiits made by tin* < oiigre.sses. Tin* only obsl.n’le to sceuniig a 
]»ii»]M*r ivpiesi'iil.ition ol all coiiiiliics was lire abseiiei ol iiiiy tlcrman 
ileleg.ites, inme of the oflieial lieads of tlicdeiman .stalisliial olheo 
bi'iiig allow »*il til atti'inl, — apjaiieiilly on jmblic.il giiuinds Sini*rt 
ilicii assiminees of a satisltictoiy kind havi* bci n gi\cn to the 
(Jeimaii (•overnmint that tlnir servaiits would be in no w’ay 
i’iunimtteil to any eom.se djsa]»pro\Td by that (Jovi iiiment if they 
gave their {issistaiiCi to the instil uti*, tiom (In* loiiiiatioii (T ^^Ili^*il 
It Is hojM'd that mm b mlvaiitage m.iy result Voi iiifoi niatioii as 
1 to the < iinstitntnm ami ob)eel.« of the iii4iliiti iclcicuee in a v bo 
imiile to a paper by l)i V. X von Xi*iimann-Sji.dlait in vol. i. 
(ISSG; ut the Jiofh'itu tie Vfnslttot lutn nohounl tie Statist itjtte, 

' (Jioim*, 

Lihnttioe U'emoc J’.li)i I , Tloon^uo et Pi at onu , l*ans, 

ts7H, I.inui Hitiln*. Ih Ha f-'lati>stna mi fma /{apjmni ic'f” J'mm noo Palitua, Ac, 
Mil.'in, ISCM \nt4nii(» (oiln- lio, Nioint Tnnia (mitt ate i ,/ ^ta'ii/na. Mihn, 
JsKil, M{i\ Hiiiishnlci, Lfhi- V I/anittiuifi On' f^tatodk^ 1/ 1 > : \ i< Mini, lM8i; 

K KnuH, iHf Statntfk ah ]yi*idni-rft at, I’.n 1 1 Is iM , ifinif; Alajr, 

/Ht irt^.tfrnnnmdt a 4tK Aliuilili, ls7i pilnnliri. d ti inslutum m 

Jnuifi Sfat »S'»f Si jtt isS.i Dm* Wink liiis nlso In i ii tnni*>1iit4 n iiUit )'litinii willi 
iHltinbli* noli 1 In (• H iSiliionl, 'Imiri, 1SS(») ; Ailn'pln* (jiiitilnt, MiriiMis 
W4)iUs, imt C'pniullN Unit intiiliii ,Sui VJInmme it h J>ti'ilv/tpi'>niat </c sa 
/'•o'uttii; on L\mi Ol PhidiifUi A4>L*ti/i. 1? ^4d^ , l'aii.s. Is i.*, ami Latvia on the 
T/ieoiff of P. oOataUto‘i, aliuntlv lefcucd tf>, t’ I N'lmlilc, Pan itvd 

/.rfvn Ots foriatf)} J\ot pn s, ’luhinit^ou, Is81 ; 1|4 ‘iImi 1 Sj»4'm»’i Piiunptcs of 
Sonohupf, I'spct lath ]*ail ii iip 40.'» ,<.7.; Ailolf XVa^mi, ailak “ .S| ^tI^llU " in 

Jiuiilsi iili-l'ri lit I > /»/#4/4, V(>J X. A' 

STATirS, lYrd.irs Papinius, Tlonmii poet, lived 
from about *15 to DG so far a.s run lio judged from 
indications aifordod by liis jiocnis. Ho wa.s, to a great 
extent, bom and traint'd to the jiriife.ssion of ii [kmI. The 
Statii XM-icof Gr.rco-tJanipnnian 01 igin, and xvem gentle, 
though nupo\ori.slii‘d, and tho family H‘c;id'« wi'ie not 
without political distinctions. The eldt r Statius, our 
pool’s father, xva-* tlu* Orbilius of his time, and langht with 
ilistinguishod snecoss at i^aples and Ihmn*. From boy- 
hood to age ho jiroved hims(‘li a chaiiij>i<'n in the jioctic 
tournaments winch toimed an impoilanl jiait nf the amusc- 
menl.s of the early empire. 'J’lio yoniigi'r Statiu.s declares 
that his father Wii.s in Ill's lime oijiial to any literary task, 
whether in jiro.'.c* or v(‘i>o. I’robably onr jioet inherited a 
modest comjietonco and was not under the iiece.ssity of 
begging hi-^ bread trom wealthy patrons. 80 lar as appears 
he neyer pursued any occu[)ation but that of jKiot, as poor 
an occupation in those days as in ours, if xxe may believo 
I Juvenal ainl ^lartial. Statius certainly ^^roto poom.s to 
I order (a.s Sifvne^ i. 1, 2, ii. 7, and iii. 4), but there is 
no indication that the material return for them was im- 
liortant to liirn. In his seventh satire Juvenal speaks of 
the immense public enthusiasm which attended the recita- 
tion of the Thebals^ when tlie benches “wi*re breaking’* 
with ajiplauso; but the poet, ho says, might have starved 
had not JVds, the favourite comedian of the day, bought 
from him the libretto of a comic opera. This reference 
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of Juvenal deserves, however, as little to be accepted 
literally as bis misleading allusions to Quintilian in the 
same satire. Of events in the life of Statius wo know 
little. He married early a young widow, for whom lio 
c.^presaes tender affection in some of the few obviously 
sincere verses he ever wrote. From his boyhood ho wus 
victorious in ]^oetic contests,-' many times at his native 
<*ity 2S'aplf‘s, tlirice at Alba, wdiero he received the golden 
crown from tlio liaiicl of the emperor. But at tlie great 
(^apitolino competition (probably on its third celebration 
in 04 A.r).) Statius failed to win tbo coveted chaplet of 
oak leaves. No iloubt the extraordinary popularity of 
his ThvhnU had led liim to regard himself as the supreme 
poet of the age, and when he could not .sustain this 
reputation in the face of rivals from ail parts of the 
ein[>ire he accepted tlie judges* verdict as a sign that his 
day was past, and retired to Naples, the lionic of his 
ancestors and of 1ms own young days. Wo still possess 
the poem lx*, addressed to his wife on tins o(*casion (A//c,, 
iii. 5). Jt was a hard task to overcome her objections to 
turning her )»;ick ujjou the great capital, (/liief among 
them WMs that wliicli arose from a fear lest it shouhl ]>rovo 
dinicult to lind in Naples a husband for her dnughtor (by 
h(T first marriage ; she had no childnm by Statins). 
Tiicre arc liinU in tliis poem which naturally lead to llie ! 
surmise tli.at »Statius was .suffering fiom a loss of the 1 
emperor's favour; he may have felt tluit a word from j 
Doniitian would have won for him the envied garland, i 
and that the word ouglit to have bcin given. In the 
])refaco to book iv. of the Sih'ffr there is mcnlion of 
detraetfU's who haled our ]>oeto stylo, and tliose may have 
.sii(‘cocdeil ill ludiieing a now' fa .hitin in poetry at court. 
Sui’h an ecliiise, if it lm]ipeiu‘d, must have cut Statins to 
the heart. Ho npjiears to liave relished thoroughly the 
role of court ]>oi‘t, Tim statement sometimes made that 
the elder Statius had bi'Cii the omperoFs ti'acher, and had 1 
bestowed many hivours on him, so that the .son inherited 
a debt of gratitude, .seems to have no solid foundation. 
Statius lauds the em[K‘r')r, not to discharge a debt, but 
rather to create an obligation, lli.s tlattery is as far 
removed from tlie gentle ]H’o[>]tiatory lone of Quintilian as 
it is fnmi the coarse and ci aw ling humiliation of Martial. 
]t is in the large extevagant .style of a nature in itself 
healthy and generous, which has ac'cepted the tlienio and 
left scni]>les behind. In one of liis prefatory epistle.s 
Statius declares that lie never aJlowajd any w’ork of Ids to 
go forth witliont invoking the godlica<] of tlie divine 
emperor. The ])oein on the efjueslrian .statue of Donii- 
tian set up on the (^a.[)itol (Si/r.^ i. 1) i.s .such colossal 
rodomontade that if the emperor had liad a grain of 
humour in his comjiosition he must liavc died of merri- 
ment on leeching it. Statiin; had taken the full measure 
of Dorniti.an'.s gross taste, and carefully puts cou'.eience 
4ind sineerity out of view’, lest some uiuiasy twinge slionid 
mar his master’s enjoyment. But in one jiocm, that in 
■wdiich the poet pays Ids due for an invitation to the im- 
perial table, wo have .sincerity enougli. Statius cl»*.aily 
fools all the ra[)tnrcs lie oxpres-i‘s. IJe Jongs for tlie pow’er 
of liim who told Iho tale of Dido’s l)an<|Uet, and lor liio 
voice of him who sang the fea.>t of Alcinoiis, that lie may 
give forth utterance w'orthy of llic lofty theme, 'rix* poet 
seemed, he says, to dine Avith great Jove himself and to 
receive nectar from (Janymode the cup-bearer (an odious 
reference to the imperial favourite I'arinus). All his life 
hitherto has been barrtai and profitless. Now only has lie 
begun to live in truth “() ruler over all the Iand.s, and 
mighty father of the world wliich thou hast conquered, 
do I, recu}i»heut, si‘e thee, thou hope of all mankind, and 
nursling of all tlu‘> gods ? l.s it mine to gaze from near at 
hand on thy features, with the winc-cu]) and the feast 


beside me, ivJale / mu forbidden to The [^lalace 

struck on the poct'.s fam^ like the very hall of heaven; 
nay, Jove liimsclf marvels at its beauty, but is glad that 
the cmijeror should possess smh an earthly habitation; he 
will thus feel less di’sire to seek his destined abode among 
the iininortals in tin* skiis. \ ct cAcn so gorgeous a j'nlace 
is all too mean for im; great ucsh ami too small for lus vast 
presence. “ lJut it is hiinseli, Jiinirt*'!), tiiat my eager 
eye ha,s alone tune to ,s(au. He is like a rest mg Mars or 
Ikicchus or Alcides. ’ .Maitial too swore that, were Jove 
and Domitiun bolli to unite luin to dirimr lor the same 
da}', he W'ould jirel'er to dm- witli Hie grc.jler jiutentato 
on the earth. I’liny, howcMo, has .‘ke'iched ter n^ the 
state dinners of Domitian, wiiLie Use coarse eonq mpt of 
the tyrant overcloudcil the guests, and wlxn a m.m wh( 
still re.spected himself laid tonuenis iu emliin*. M.utial 
and Statius w'cie n<) d(inJ»l suiiiiim* anp ni: iiu' iinjteiial 
flatterers. Each was the othei's onl} Moimi mal. Jt is 
therefore not surprising (hat millicr fliouM bicjilie the 
others name. Even il wo could ly nii} .Hrct«ii excuse the 
bearing of Statius towards J)i>in!han, he c{ndd never bo 
forgiven the poem entitled “Tlie ll.iirof Kanniis,” 

Doniitiaii’.s (fanymede (N//c., lii. I), a i»ocni lli.m which it 
wouhl be hard to find a more repiil.Jve. e\ain[)le of real 
I»()Ctical talent defiled for ]HrsonaI ends. \V< 1! ior St.iIm.H 
that he d'd not, like .Marti,!], In (ion into the days ol Nerva 
to write SOI ry ]>a] inodes ' J'!a ei y thing points to thi‘ ciui- 
clusiou that Jie di 1 not survive ]jis cmpj-ior that be died, 
in fact, ashoit tune alter JeaMiig K'ome toseitle in Na|)Ie.s. 
A[>art from tlie emjMTor and In') niinhm.^, the fiiendshij )3 
of Slatiiis wilh imm of iiigh .station setun to Ji.i\e been 
maiutaiiieil on faiil\ equal (eiins. lie w.is i leai I\ (he poet 
of society iii liis d.-'iy os well os the i)oet ot tlie I'omt. 

As poet, SlUtus miqii4siion.i)>l V in n>m^ when 

conipan*'! witli tlio ntlnr post- '\U'.;astfins Hi* w^^^ hnia with 
o\ct ptidii '] [Uid his p(Min‘ (‘\|»iission p, with .dl M-, l.iults, 

iX'hei oil ihc w fiml less |i>i 1 1 il, inoic l»inw :in1 aiid nioii* lelic- 
itous, than is to loimd In h in the ►‘‘hi \ m A-e ot ijjuin pni't ly. 
St.itius H .it hn lu'st in his u. ( isnni.il \ei i'-, tin “.s./j o, ’ whnh 
hjiMMi clcutictu’ tlnsi own, jiinl in then he.st piiii'' .a eh.n ni of 
their own J'he tille \\.iipn»pii loMr^es ot liipnl v oi Jon.inslnp, 
on i\eM(..iy themes Sluin', j'lnhd Jiinisi If on liis of 

iiiiprovisalioii, .iiid he sums (•» lia\e l-ei n nn.le M|ni' (o the 
Ifooiti.in h'at of dictatin'^ <v.o Inimliul Inns in ;ni li.iui, winlo 
standiie^on one lei' Tin' mipoo I'.Uoie w.a ^ in lueli lioimm .miong 
ttie l.alei ( Jn eUs, as ( 'n 1 1 o’.s h |uj IIm' poei A i« )ii e. imni .ites ; 

and (he ]iO( tie ( ontests (omnion in IIkm.iiIv i inpin tlni nine}) to 
, still. ulilc aJuJitv of llie luml St Uius sjicihs cj J.is “.VUertc** 
(pief.n-e |o )»M»k I ) .Is ]ri'. mil; ‘’sin.im'd Innn Imn nmhr tho 
mflueiiee of sudden insj.ii n nm, ,md wUti a I'.it.iin pliaoire duo 
lo tlieii lajM.hrv '' jSo om* pnni o. enpii d nnne (hm two days; 
some (.'line to hntli dl tin' dnimn t.dile ; ni:in\ wliile tin* poet’s 
liinnl 1‘ollius 1 il liy Ins side, and slinddfied at tin audacity of 
Ills JUUl (plel.Kf ti» ImioIv hi ^ ft ’S to tins tllll tin JIOOTMS 

owe llieir comp Li.'itne he* Inn -.s and fn edisn, al.in** w iili tin n loo.so 
textuie and tin n ineijimhU Tin M’ .n e liin t \ I w ■> j.,.. m ,, iii\ nied 
into hvc l»ooks, (.-nil wiiii .• dodnMioi r 'pi'll. < ‘1 neii'v toiii 
lln»ns.'inil lines w 111 ' li the l/.tnKs »onl.iii- nna* tli.m liw '-,\t mo 
li( x.nm*teis Four oflin* ]•l^*I>■s >.''<ini nnni'^ .('><■ if <1 •'» tin, ) are 

W'lltteii ill tin* heinlfi as^ llaltie n.elie, fit. “tni\ mefo-t.l ( .itnllus,” 

and tlieie i-. tme M.'aie .ilnl oin S.'}'j>in.* od> Ihit lln* poems in 
thesi’* iin'ties aie mej.-iv tin c \]iei inn itl > of ,i iiit* I w In) kinON.s well 
tliat liks ‘ liength In > in the In \ nn. t i, win- li in his h.inds shows 
I ljv*«Mlnm, \ainl\ ainl iini n* lli.m it t \h.h.i s w hen h.'iiidled 
l’>\ oth' I poets of 111.* Sliver J.nm 'lln- sii|,|, ets of thtt 

“ /V'//vn " ai(* VMvvanons, I'lv ,* jio. ins .ne dM(»l'd to llatt( ry of 
the ( mpeioi and his Iiv-iinitis. i"U ol lln h- ( jmii-h lias already 
lu'eli said Si\ .Hi* l.'inien f .n nOi ' f-a deatli.-', oi < •iisoialnHis to 
suivivois. htaliiis seems |o iia\ i f» It n tjM-'ial ]inde hi tins class 
of his pmdmi lolls, and t.itimlv. iiotwit hsI.'Hi.luo^' the <\mss)vo 
ami coinentioiial empjMMinn* o| putty inytholo<;n al jaetuies, 
with niher allei lalloi.-. lie .‘•ouinH notes of p.ttli.-s .sinJi as only 
come I loin the Inn pMi '1 In if* .lie oftentinie- tj.nf.sot an alniost 
modern dome.ti, jl\ in tins' and St.itin.s. tin* (]nldl(*‘.s, has 

here and there tom hed on ilu - Intnn of cliihlhoo.l m lines tor a 
]»nralh‘l towhi'li. tiiinm;: the annents, W'i must slt.inu:r Jo sny, 
to his rival Maitial. One of Hn* Ilia+ on I’li-' lila the 

wife of Aha.scanlnii, Domil i.in’s Iin*dinan (Sdi.j 1;, m lull of 
iiitercfit for the j)ietiin* it jn .‘^eiit.s of the otricijil activity of a high 
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officer of fttfite. Aiiotlier group of the “ Sihm"' give picturesque 
di'Hi'nptions of the villas and gardens of the ]»oet‘H frieuda. in 
these wt* Iwive a more vivi<l representation than elsewliere of the 
Biiri<nnidjiigs aiiiiil ^^h^ch tlie giaiidces of the early empire lived 
when tliu> took up tlieir abode m the eountry. It uas of these 
pieees that Niebulir thought when he s.iid tliat the poems of 
St.itiUH aie. charming to iea< I in Ilal>. They c.\hil>it, hetler even 
than riiiiy's wcll-knoun letteis, the passion of the lieh Homan 
for HO i'onatincting his country liousc tljat Hglit, air, sun, and 
leafage sliould sul)seive his luvury to the utmost, while scope 
Wf'is Ml tor <li.s]>laying all the lesonrces ot ait uhuh his wealth 
enabled him to command As to the lest (if the Sdvttfi,'* the 
cimgratulaloi y addresses to tiii'iids aie graceful hut eominonplace, 
noi dii tin* joeose pieees t.ill lor siieeial nieiitioii here. In the 
“ K.ileinl.ie I>ei*emhre.s ” wt- have a .stiiking desenption of the gifts 
ami .iimiseiiieiils ])iovnled liy tloi emperoi for the liomaii popula- 
tion on the oeeasifui of the Sritiirnalia. In his atteiiqit at an 
ciuthalnniinni i. li) Stalins is forced and unhappy. Hut 

tin* Imihday ode in Luean’s honour (A'l/r., ii. 7) has, along with 
the jieeiislunieil cAaggeial loll, many powerlul lines, ami shows 
high iippiecMtion •)! jnveiiling Ij.itin poets. Some ]»hrasts, sueh 
as “tin* untaught muse ol higdi-simled Knnius” and “the I0O3' 
passion of sag*' liUeietins,” au* fauiiliar woids with all seliolais. 
Tlie oile ends wilh a gM‘at pietun* of Jaiean'.s s])iiit 1 isiiig afui dtaili 
on wings ol lame to legions whither only poweifiil souls e.in aseend, 
Si*ornlnil\ siim ving eaith and smiling at Ihe tomb, or ledining 
in IClysiuni and singing a. noble stiain to tin* rompeys ami the 
Calos and all (In' “ rii.irs.iliaii bo'.t," 01 with pioinl tread exploiing 
Tai tains and listening to tin wailings ol the guilty, nnd ga/ing at 
Nei(^, ]ialc with a'^ony as liis nuilln i’m a\engingtt)l<‘hglitteis heliile 
hise'i.-, It is-'iiigulai li)ol)st'ne how lhoioughl\ TS'eio lunl been 
stim k out ol file impiuia] sm(*--sion as rei‘ogni/ed at eouti, s«> that 
the bald Neio " foiik 110 iimbiage when Ins ll.iileiei 11,-chuf 
piofam-I\ ile.ili villi bis pi de* ess"i s name 

'riie oj.ic poems ol Slaliiis 'lie Ies> inteiestiiig heeause east in a 
commom 1 mould, bul tbev dt*s( ive study 111 many lespnds 'rbe> 
aie tbe jiiiiiliu t ot long t lalioial ion. The “ wlin*h tlie 

poi’t siNstoolv Iw’i'ive \e.ais t*) (onipo.se, IS in twi'lve ]io»»ks, ami has 
l«n O'* ilome Ihe old “ tab* ol 'Flubfs’' - tbe deadly stiife ol lln* 
TIub.n blot In is Thi‘H‘ is als<i pnsened a fiagmeiit ol an 
“Jf/////' i*..” ••')n'-isting of one bo(d>. and pait of anolbei In tbe 
WMat\ 1 * iigtlMil tin •'«’ epn s tbeie aie mau\ Ibiweis of ]Mtbos and 
inaiiv liltli' lini-'bed geni-piet 111 ( s, but tile tiamiiiels ot tiaditioii, 
tlie l.isliioii.ibli* t.isle, and the n.nrow’ bars of education ibuk con- 
tiira.ill\ llu' p'lel’s lligbl 'J’lie ]uildu idea ol wbat an (.pn* poem 
bIiouM III w.i^ ill inly ii\ed, and St.ilius w<iuhl not bale t(»weied 
above tbe Mioiis.iiid ]»oefs of bis d.iv in tbe estimation of bis 
eouni I \ men bad In* not given full embodiment to the idea. Not 
liieieh w<’ie llm inateiials foi Ins • pies ]iiesei ibed to bim by 1 Jgid 
custom, Imt also to a gieat e\lent tbe rm tlual by wliieb they weic 
to be tieated All b<‘ ( oiild do was to sound tbe old noti’s willi a 
ilistimlne fuuhu of In, own The gods must iiedks wage tlu'ii 
w'oiited e]iie slide, and file men, tlieir pnpjx'Is, nnisl dance at their 
nod , linn* must ni'cds I'c iu'.uenl} messeijg(*j s, poiti-iils, dreams, 
mirai le-^, sin.gb* eonibais, similes, Honieiie ami Virgdiau eclioe.s, 
ami all tbe oilier paiapheinalui ot tile (<m\en(ional efue. Hut 
Kl.itius treats bis sub|eehs willi a buldmss and lieedoni winch 
conti.ist pleasingly w’llli Hie timid ti iditionalisin of Sihus Italiciis 
and tin* still sebolastn isiii ot ^^^b•nus Flaeeus Tbe \oeabulaiy 
ot Statius IS <*onspieuously luli, and be show's audaeitv, often 
ailCi’i ssliil, 111 tbe use ol W'oidsamI melapliois. At 1 be same time 
he earned eeitani litciaiy links to an aggiavaling pitch, in jiaiti- 
culai tlie e\ecssivc use ot al lilci atioii, and the miMisc of nutho- 
logieal allusion. 'riie most wdl-kiiown ]»eisoiis and jdaets arc 
dcseiibed li\ epithets 4U ]»eiipliiasi'.sdcn\« d iioin some \ciy 1 emote 
conne\ir>n with mxtbology, .so lliat many iiassigcM aio as'daik as 
Heraelifiis 'I'lie 77 o'/io/s is badly const 1 m l(>d. The action of tlio 
epic is Inmb H‘il .iml stopped by i imiiiniiis ejusodes, one of wliK'li tills 
one SI \ t b of the poem N or lunl Sl.ih us a In m gi .I'-.p or cb*ai iiiiagina- 
tioii of ehaiat'ter. So tiyiiig are the l.ite aneieiil ejnes to a iiiodeiii 
leader tiial be w bo has rc«id any one of tlie tin re Statius, Slims, and 
Valeims (Lueaii stands a]»ai t) - will wilJi llll^u■nlt^ be peisuaded to 
fide! on till* olhoi two. Vet, it be bonesily leads llieni all, lie can 
haidlvl.iil tiiiiink Statius the higbi’st of tbe tlm e b> a w hole .spin ic. 

'ill*' t'liitio i)f il.e fplps is datetl 1170, of llu* Silntt 1172 Notable 

rtltlions siiirt 1iJi\ii,li«*en llujsc of liciiiaitMiN ( Viit^eip, IS!*'.), (Jiotunius (l(.:».‘l), 
niul lliinb iPti.l) Ihe best ti*\t is tin* 'li iibin-i (the iiinX T/ulmti, b> 

Kolilniuuii, tin by H.’idinns), Amioiik cdilioiis ot luntnuis of Si alias's 

M oiks, I bar of the tSihat hy .leieiniah Markliintl, felknv of l’<‘tei bouse in (''ain- 
bdilgt* (iri'<). iteseiM Sh|)i ciiil jittentioii 'Ihe biilliaiioe lunl eiudition of the Hoik 
madi him < at .I'l one of iln> lieNt Ljithi Rchoi.iiH uho e^er llveil. A eiidcal edition 
of Pm* r.h'hus iiinl was becaa bv O. Mllllei (1S70) bat nol eoaipicted. 

Tho eoai 111 loll of the p st of the SHrav is one of the most cuiious fuels in the 
liistoiy of Aiuient lltejapiie I'oj^^ulo diseiueied a 3IS at St (lall and bionght 
It Into It.ilv 'Jhis MS. has dis.ipja-aieci, but from it lire deiived all ourcxibtiiig 
M^S , eMopt one of du* biiilnla\ ode to Lneiin, now- at Floieiice, and of the 10th 
ceniui\ I’olitiiiii (olliiti d Poiurio's MS uiihthcec/i/ioiirmre^is, nnd the collation 
has CO ne.lown to 11 “, and is llu pinuipal bams of the text. The M.SS. of the epiet 
uii* nunvnniis. as waH to be exiteelnl from their gieat populadty in the Middle 
Akin, to wliiih Paiile la wirm-ss (see Purp , xxi , where an intcrs'iew with the 
•bade of staiiua is Ucseiibi tl at aomc h'ngtlt). (J. S. R.) 
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STATUTIC, or Act of Parliament, is a law made by tbe 
sovereign power in the state, that is, tlie king, by and 
with the advice and consent of tlie lords spiritual and 
temporal and commons in parliament assembled. It 
forms a part of the le,v scripta^ or written law, which by 
English legal authoi’itics is used soJely for statutory law, 
a sense iniich narrower than it bore in Homan law. To 
make a statute the concurrence of the crown and ihe three 
estates of the realm is necessary. Thus a so-called statute 
of 5 Hic. 11. c. 5, directed against the Lollards, was 
afterwards repudiated by the CJornmons as jiassed without 
their assent. The validity of a statute was indeed at 
times claimed for ordinances such as that just mentioned, 
not framed in accordance with constitutional rule, and was 
actually given to royal proclamations by 31 Jlcn. VIII. c. 
8. Hut tliis Act was repealed by 1 Kdw. VI. c. 12, and 
since that time nothing but a statute has possessed the 
force of a statute, unless indeed certain rule.s or orders 
depending ultimately for Ihcir sanction n])uii a statute 
may be said to ]ia\e such force. Examples of what may 
l»e called indirect legislation of this kind aie orders in 
council (see Pjlivy Council), by-laws made under the 
powers ot the Public TI eaith Act, and lules of court such 
as those made under tlio powers of the Judicature Acts 
and Act.s of Sederunt of tlie Court of Session. 

The history of statutory legislation and the modern 
procedure by which bills become statutes are sufliciently 
treated under Act of Parliamknt and I'aiiliament. It 
is piojvhsed ill this place to deal with the legal rather than 
tlie political aspect of the subject, and to give a short list 
of some oi the more im[>ortaiit statutes which have been 
[lasscd by the legi.slalure. 

The list of statutes a.'^ at present existing begins with 
the Statute of Merton, 123r).* Many of tho earlier statutes 
are known by the names of the j»lacc*s at wliicli they were 
pas.st‘d, e.t/.y tlie Statutes of Merton, Marlbridge. Gloucester, 
Westminster, or by their initial words, cv/., Qvift EmptoreSy 
Cirnnusperiv ai/ntis. The earliest existing statute loll is 
0 Kdw. 1. (the Statute of Gloucester). After I Hen. VIL 
tho statute roll ceased to be madci up, and enrolments in 
Chancery (first made in 1185) take its place. Some of 
the Acts prior to the Statute of Gloucester are of question- 
able autliority, but have gained recognition by a kind of 
prcs(Tiption. 

All statutes were originally public, irrcs[»eelivc]y of their 
subject matter. The division into publici and pii\ate dates 
from tlie reign of llichard 111. At ])rcsent statutes aie of 
four kinds - public general Acts, public local and jiersonal 
Acf.s, piiMite Acts printed by the queen’s printers, and 
private AcU not so printed. The division into public 
general and public local and personal rests upon a reso- 
lution of both Houses of Parliament in 171)8. In 1815 
a resolution was passed in accordance willi wliich private 
AcU are [irinted, with the exception of name, estate, 
naturali/atiun, and divorce Acts. The last tw'o are now 
practically superseded by the provisions of the Divorce 
Act, 1857, and the Naturalization Act, 1870. Since 1815 
it has been usual to refer to public general Acts by Arabic 
numerals, ejpy 5 and G Viet. c. 21, public local and per- 
sonal AcU by small Homan numerals, e.g.y 5 andG Viet, 
c. xxi. Each Act is strictly but a chapter of the legisla- 
tion of tho session, which is regarded as composing a 
single Act divided into chapters for convenience, the 
chapters themselves being also called Acts. The citation 
of previous Acts is ])rovided for by 13 and 14 Viet. c. 21, 
S 3. It is now usual for each chapter or Act to contain 

^ KiifflieaiVs edition of the &1iiUite» hcgm.'t with tho Magna Carta of 
1225. Hilt in tho liei'ised Statutes that form of Magna Carta w'hich 
is now law appears as a statute of the year 1297. It is often known 
as Covfirmatio Cartarum^ and is .a nnital and confirmation hy 
ICdwurd I. of the chief provisions of John’s charter. 
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a short title by which it may be cited, e.ff,, the Elementary 
Education Act, 1870. Sometimes a series of Acts is 
groui)ed under a generic title, e.g.^ the Merchant Shij^pitig 
Acts, 1854 to 1883.^ 8 and 9 Viet. c. 1J3, § 3, makes 

evidence the queen's printers' copies of private and local 
and personal Acts. A j^rivatc Act not i)rinted by the 
queen’s printers is proved by an examined copy of the 
parliament roll. A public Act binds all subjects of the 
realm, and need not be pleaded (except where the law from 
motives of policy sj»cciaHy provides for pleading certain 
Acts, as in the defences of not guilty by statinto, the 
Statute of Frauds, and the Statute of Limitations). A 
private Act must generally be i)leaded, and docs not as a 
rule bind strangers to its provisions. Formerly an Act 
took cfrcct from the first day of the session in which it 
was passed. The hardship caused by this technical rule 
has been obviated by 3.3 Gen. TIT. c, 13, by which an Act 
takes elTect from the day on which it receive^ the rn}al 
assent, where no other date is named. This has been liold 
to moan the beginning of the day, so as to govern all 
mattons occurring on that day. An Art cannot in Iho 
strict theory of Fnglish law becomt'. obsolete by disuse. 
Nothing short of repeal can limit its operation. The law 
has, however, been interpreted in some leceut cases with 
somewhat less rigour. In the case of a ]jiosecutioii for 
blnsphoiii^ in 18S3 (lleg. lUinisay) Tjord (V»leridge said, 
“though the princij)le.s of law remuiii unchanged, yet (and 
it is one of the advantages of the ccaiimon law) their 
aiiplication is to be changed the changing circum- 

stances of the tinies."’^ This 'would be a])[ilicablc as ninch 
to the interpretation of stid-iites ns to other parts of the 
common law. Th(‘ title, ])r(‘auible, and maiginai notes are 
strictly no part of a statute, tliough llu^y may at limes aid 
in its intei jiretalion. 

llesides the fourfold division above mentioned, statutes 
arc often classed at'cording to their subject-inatler, as 
perpetual and temporary, [kmimI and lieneficial, imiierative 
and directory, enabling and disabling. Temporary Acts 
are those which expire at a date lixed in the Act itself. 
Thus tile Army Act is jaissod annually and continues for a 
year; the llallot Act, 1872, ex])ircdat the emiof 1880, and 
the licgiilation of Hallways Act, 1873, at the end of five 
years. Hy means of these temporary Acts expeiiniontal 
legislation is rendered possible in many cuncs where the 
success of a new departui’c in legislation is doubtful. In 
every session fin Expiimg Ijiiws Gonlinuance Act is ]>ass«*d 
for the purj)o.se of continuing (gi ncially for a year) a con 
siderable number of these temporary Acts. ]Jy 18 Geo. 
III. c. lOG a continuing Act is to take effect from the 
date of the expiration of a tein[K»rary Act, where a l)ill ; 
for continuing the tem])orary Act is in ]>aiTi{imeiit, even 
though it be not actually passed before tlic dale of the 
expiration. 

l\;nal Acts are those which iiiipo.se a new disabillt}, 
beneficial those which confer a new fav oiir. An inij>erative 
Btatute (often negative or prohibitory in its terms) makes 
a certain act ov omission ab.solutely necessary, and sub- 
jects a contravention of its provisions to a ]»enalty. A 
directory statute (trciierally affinnativo in its terms) 
recommends a certain act or omission, but imposes no 

* A short litlo lias heeii ocrasioii.illv' j.-’in n hv n linspi rf kui to an 
Act which (lid not originally pos.>e‘,<{ it. Foi instance, tin* (lonvevaiK- 
inj; Act, 1S81, enacts that the Act of 5 and G Will JV. c. G‘J, the 
original title of which is of unwieldy length, may h(5 cited for the 
future as the Statutory Dt^claiations Act, 183.G. Jn some cases llu* 
title has been changed. TIiuh the name of tlie Surninury rroccdurc 
(Scotland) Act, 18G1, was dianged in 1881 to that of the Summary 
Jurisdiction Act, 1SG4. 

Tliis oinnion carries out to a certain extent the view of Locke, 
who in Article 79 of liis Carolina Code recommended the determination 
of Acts of the legi.slaturo by effluxion of time after a hundred years 
*rom their enactment. 
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penalty on non -observance of its provisions. To (h‘ter- 
miiio whether an Act is imperative or directory the Act 
itself must be looked at, and many nice questions Jiave 
arisen on the api»licatioii of the rule of law to a particular 
case. 

Enabling statutes me those which enlarge the common 
law, while disabling statutes ivstnct it. This division is- 
to some extent coincident with that into beneficial and 
penal. Dcclaratoiy statute.^, or those siuiidy in iillirinance 
of the common law', were at one. period not uncommon, 
hut they are now practically unknown. TJio Statute of 
I’reasons of Edward 111. is an example of such a statute. 
Statutes are sometimes passiai in oulei to overrule si»(‘cific 
decisions of the courts. J'Aiiinples aie the Facloih Act, 
1877, the Territorial Waters .Jurisdiction Act, 1878, the 
Sale of h\uxl and Drugs Act, 1879. 

Tlie construction or intcipretation of statutes depends 
partly on the coinnion law, l^artl} on statute The mam 
rules of the common law^, as gathered from tla* ln'jst authori- 
ties, are these. (1) Statutes arc to be construed, not jo cord- 
ing to their mere letter, but according to tlie intent and 
object with which they were made. (2) The itdation (»f 
the statute to the common law is to be. consideied In 
the words of tlie i (‘solution of the (.’ourt of Evehequer lu 
Jle^'don’s ( 3 C(>/i(\s /iV/>., 7, the points for considera- 
tion are — “ I, What was the common law lietoK^ the. 
making of the Act? 2, What was lli(‘ miseliiet and delect 
against which tl)i‘ common law did not provide? 3, \\ hut 
r(‘inedy the jiailiament hath icsolvcd and aj>jK>inted to 
cure the disease of the ( VuninonweaJlli ^ 4, The true 

reason of tlu‘ nuni'dy." (3) Henefieial oi rt'ini'di.il statutes 
are to be liberally, ]»cnal more strictly, Lonstriied. ( I) 
Other fetatiites ui /xin wnfoxi are to 1m* taken into con 
sideration. (5) A statuti* wliidi tieat.s ot persons of 
inferior rank cannot by general winds Im.* extended to 
th(*.se of superior rank. (G) A statute d(*i's not bind tin* 
crown, unle.ss it be numed therein. (7) WIkmc thi‘ pio- 
vision of a statute is gi‘neial, evcr>llmig iiee(‘-.'-ar} t«» 
make such jiiovisum clb'ctuid is inq tiled {>) A latei 
statute n?peals an t'lulii'i, as far as the two an* ii‘pugnaiit, 
but, if they mav stand tctgc'tJier, K’jteiil will not he pre 
suiued. (9) Tiicro is a inesunq'tioii ae.iinst ci cation of 
new or ousting of ( xisting jiuisdidions, agauAt inqtaiung 
obligations, ag^ain-^t 7 (‘lio^pcctivc cthel, ag^ain. t vntlatioii 
of iiiterimtional law, ag.mist jnono]toln‘-s, and in gi'inr.il 
against what is ineonv^'nient oi nnieasonablL. (10) It a 
statute inflicts a jnuialty, tho [Muiallv imjilic^ a jnoliilntion 
of the act or (uni.>sion 1oi wlni‘li tlic ]»cnal!v i-. inqtiisid, 
\Micthcr the icmedy givmi bv statul'* llic onlv one 
dc[ands on tin* words of tin ]>aiticiil.i! Act. In 
ca.se.s an action or an indict nu'nt will In* in t-tln.?'' tin* 
statutory icinedj>, gineially suinmarv, take, the jilacei*! 
the common law jcmcdy. In .sonn t^w in.slaije('^ tlie 
coiuts liavc construed tlie impO'-itnai ot a )M‘nalt\ a^ 
operating not to invMlidat(‘ a edutimt Init to dcati m tax 
U[Km non-conijiliance with the teim- ot tin* .’jlatute. 
What may l>e called tlie statnloqv nil', ol ( nn.st i U''tion 
provide, hittr that any Act relcjiiirj to h.ngland 

includes Wales and TU‘rvvjck-iipon-'J’vv(‘ed (2li Geo. ll. c. 
•12), and that all woub importing tiu niasculimj gender 
shall be taken to inehide females, and the 'ngiilar to 
include the plural and tlic [»1 lira) the .singnlai (l.> A' 11 
Vict. c. 21, 4). 'ITie .same Act further ]>iovides that, 

where any Act icpeaiing in whole; or in jiart an\ former 
Act is itself rcpi‘aled, sucJi last repeal shall not revive tlie 
Act or jirivvisioiis hefore repealed nnlc.ss vvoids he added 
to that etlcct (S 5), and that, wherever an.v Act shall be 
made repealing in whole or in part any former Act and 
substituting some jirfivision or provisions instead of the 
provision or provisions repealed, such provision or pro- 
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visions so rcpoalod sliall remain in force until the sub- 
stituted provision or provisions shall come into o^jeration 
by foree of the la^t Aft (5). Numerous interpretations 
of particular words aie contained in Acts of Parliament, 
oitlier as “ month/' “county/* “ land/' and other 

woids in Id and 14 A'ict. c. Ul, § 4, c»r for th(j purjioaes of 
the A{*1, as “settlement'’ for the jmrposes of the »SettJcd 
Land A( t, ISS-J. 

Tile Larlier Acts aie ^^enerally simple in character and 
lani^iM^e, and couijiaratiNcly few in number. At ]>reBent 
the numher pa^-^'-d every se^siou is enwmous ; in the 
session ot it was SO general and 190 local and 

pciM'uml Acts. Without ^^oiu^ ns lar as to concede willi 
an etuim’Ut ]i‘;l;*i. 1 autliont^ that of such le'^islatioii three- 
fourths id uiine<*L‘.sdary and the other fourtli iiiischievous, 
it niiv ]>•) admitted that the immense library of the 
statute's would b* bub a trackless desert without trust- 
woitliy ^Mides, JtoMsion of the statutes wus evidently 
regarded by tlie legislature as dcsiralde as cai ly as I odd 
(see thi‘ preimble to 5 Kliz. c. 4). It was demanded by a 
petitnni of Iho (^>mmons in IdlO. IJotli (’oke and Ilai'oii 
Were employi <l for some time on a commission for revision. 
At lime^ (V»u olidatiou Acts in the iiatuie of digests ul 
law (;;'eiK*raIl> amending.' U'- well as consolidating) were 
passf'd, such as the Metcli.int I'^ljipjuu'jj Aeb aiul the 

t-rim nal l^.iw" < 'ousolidation Ails ol JSdi. TJie most 
imjuM’laut aition, Iiowtm*', was the noiuination ot a 
rovisn.n commitloe by fiOid (liancellor Cairns in LSGS, 
the juMJtied ie-.ult of which iuis been the issue of an 
eilitionnf iln‘ /odvsM/ AVo////<\iii ei'/hteeii volumes, brinj^ing 
the levi^ioM (»f statute law <h>\\n to bS7<S. This edition is 
of (ourse subject to the distuhcinla^ire that it becomes Jess 
aci-urato eNe»y year a> new leij^isUtum apjicars. An index 
to the statutiS wliieli are Still law is pnblndied about eveiy 
three >ears ])y the Couimil oi Liw’ llepoi tui^U. 

^i'he pi nieipal t latutLS nr\) be cia^silied under ^arious 
heads a<‘eonlin‘; t ) the matter with winch they deal. It 
should be icmeuibeied at tlie same time that niaiiy of 
them Miuxiia ( 'dila, lor example mi^icht fall with cipnil 
conectuesd umlei more fli'iii one head. A ilivisiou, eon- 
vouifiit, if not exhaustive, would bo into Jnstoik.d, c<)ii- 
stitulional, Je^al, and social. 

I! tsturir.if. I baler ihi.s liead would come those Acts 
w'hii h to a LTreater or k* extent mark iuiportuiit epochs 
in the nalion.d Jurtloiy, such as the Statute of IMiuddian, 
flu* Act') of ruiou deliniii'j; the udations of AVales, Scotland, 
and Ireland to Iki^dand, the Act of Settlcmmit, the Stamp 
Aid of ITtlo -Ihi* ])iM\iurile cause of the revolt of the 
Amciicau eol'jine., tin*. Acts abolishiiij^ the slave, trade 
and thi' cuni liws, and tlu*.sc definin'^ the |K).sitK»n of 
depeud»sjcit‘ ,, such as the A< f ft)r the Letter <.k)\ eminent 
of liiilia, isr>.\ and the llrili ,h North Ameri«*a Aid, i^OT. 

'riii- (imii ipul A« ts id' tin*) class would 
be ALi’pni (krill, lltc st ilutes Pe 7k//(0/o> vt)n Vino'iiivudo 
and v/ and those <lealino wuth moit 

main and 1ri*a-.i»n, the Petition id' Jli^dil, the P*ili ol 
lli^ht-, the S' id-;iiuial Act, the lb»ya1 Marna‘'e Act, llie 
.Mutiny, Mijidi, Na\al Discipline, and lM>reiim Knlisl- 
im-iir Acts, and the Acts filkctin;^' the ]«ariianientary 
fraiichke fiom lhi> time of lli-nry \\. tt» the Uedi.dri 
biitiou ol Sf*iiD Aid, I biller this head too ini^ht 

be plii'ed tlu' iniuH'rtnis Acts <lealing with (he i|ues(ion of 
relution. Siuuc id' the more interesting of these aie the 
Arti^'uli Ch ri^ tht‘ Statuii'S of Provisors, the Acts of Henry 
VIU. aboIihhin'.T unmimtevies, the Acts of Supremacy and 
Uniformity of Henry VfJT., Elizabeth, und Dharles IL, 
the Toleration, (klholic Emancipation, Tithe Uommula 
tioii, Church Ib^cipJinc, Public \Wsliip Regulation, Irish 
Church, and Si'ottisli Patronage Abolition Acts. 

Le^aL — The most imj_K)rtaDt of this class are perhaps 


the Statutes of Quia EnipioreB and De Donia^ the Statutes 
of Uses and of Wills, the Statutes of Limitation, the 
Statute of Frauds and its amendments, the Flues and 
Recoveries Act, the Conveyancing, Settled Land and 
Settled Estates, and Married Women’s Property Acts, and 
tlie Acts for the amendment of procedure, e.y., the 
Chancery Amendment, (.’oinmon Law Procedure, Judica-* 
turo, and Appellate Jurisdiction Acts. 

SodaL — Social legislation (ulhor than mere sumptuary 
law\s) is of comparativedy modern introduction. Among 
earlier instances are the Statute of Laboureis of Edward 
T[T. and the I*oor Law of Elizabeth. More modein 
examples are tlie Factory, Public Health, and Artisans’ 
Dwellings Act, and, perhaps greatest of all, the Education 
Acts. Resides these there are the Acts dealing with 
patent, copyright, summary jurisdiction, fiiendly and 
building societies, trades unions, savings banks, tlioatres, 
commons jiresei vation, and agricultunil holdings. Acts 
wJiich have trade for tlieir special object are tlie Rank 
Charter, Merchant Shij)j»ing, Jlills of Lading, Rills of 
J^lxchange, Crossed Cheijues, Tractors, Stain] Licensing, 
]>ankruptc5% and IVade Marks Acts. 

TJie chief editions of the statutes are the Statiffta uf 
the Jkitilm ]>i*iut(5d by tlie queen’s ])i inters, Riiffheads, and 
the line edition issued from it^lO to in pursuance of 
an address from the House of Commons to Ueorge IJT. 
The safest autlmrity is of course llie lit vised Siafufes. 
Chitty’s collection of statutes of prac'tical utility is a use- 
ful coin] »ilat ion. Among tlio earlier works on stfitiite Jaw 
may be mentioned the ii‘adings on statutes by gieat 
lawyers, siicli as the second xokiiue of C’okes /ihd(fufet>n 
Racoii's Rendtut/ o/f the Rtaiide uf fV.v, JJaniiiglon’s 
Ohseroitlions on the vion Aurient StnftdiS /mm Mtnjiut 
iUtrta to the dl Jo<\ /. c. dl foth ed 179G), and the. 
Introduction to Rlackstcme’s Comm* ntitroii. Among tin* 
later w^oiks are thi‘ treatises of Dwanis (I'd ed. I^IS) uml 
•Sir P, R. Maxwell (2d ed. ISi^o) on llus interiu'etatioii 
of statutes, and •Sir IJ. Tliring's J^notind Leifisluttou^ <o 
the CompiUsiiioH a}id J^mpunje of Arts of rdrlunintd. 

SvotJanif. — TIjc sl.'itute’.s of the Scottid) pai li.uiu ul Ix'frri'c Iho 
ilithud tioin tliL* I'.iiglish stHtiitcs in tw«» iinpoit.mt it.‘s])n t^, 

ihoy passed l»y the islalus dI tin* kinv,.h>iii sillmg tugillui 
and not m sepuMlt* Jloiios. and lioiii Ji’air lo 1(500 tho) wnv ilis- 
< assed oidv aftei ]ni‘hiiaiiiii \ oon'-adriaUi'n by the Loids of 
Aitiidos. An Act of tin- St latidi ]>cii li.iiiwnt may in cfilain casrs 
kmm* to be binding by (b’sueln<h. “Tt) bnng an At I of ikilia 
lurnt like those wc me. dealing with " the SjItlialU Piolana- 
tion Acts) “inttj xvliat ealled in Sn.hh J.iw llu* roiidition of 
tIe.MU'linIe, it must Ik* sbowii tli.tl the othins* jnobibited not 
only i.^ed w 1 tin Hit heing rln*ek«'il, but is no Jon;.;ei eoiisidcjid 
Ol dralt xmUi in lliih coimtiv as an olKm-e a^eainst kn\ H-oid 
tlu.slue (jleiicjul Inglis in liule's Casi-, ] Cuvi" t's d'V > Al-I.* 

ol the uiq»erial j»ai li.ainent iiasstMl Mine the I inoii • xteud n\ gtiuial 
1o Seotland, nnie.-.s lh.il ooiiiitn be exHuded fomi linn (»j»ei.iiif)n 
ly expiess leinis or net essaiy iin|dic ition. 

//i7'0?(A— -i )nt(iiially tin* loid deputy ajvji.ms to luive liehi 
piirli.mieiits at Ins (•j»tion, and then Aeis weie llie on]\ stututoix 
1 iW »\hiih ajt^died to helaiul, exe« pi as lai as jiidu nil deci'iions 
bad Iioiii motives ol polu y eMeiid«.d to tiial <oii]iti\ Ibe oldii-a- 
Iton ol Kn^lisli st «lule^. in the A( r of the lush ]*aili,'nn‘nf 

Known as I'oxniiiif's baw’ or the Statute of iMoglusIa eniietul lliat 
all .'>t.ilules Jatf lx made 111 Ihighiiul be deenu il *',ood midtiliutiid 
in In hind 'I'ln^ wa.s eoiistrued lo im an ih.d all .‘•tatiites made n. 
Kiigland jnioi (o tln' ]S Ilin. VJI. veio valid in IielamI, but nope 
oi l.ilei d.itewiii- to liave any oj>eiat»on unleN.s Ijtdand vm‘u 
sjieeialbv iiauieil (lu n*in oi unless adojited by the Iiidi |mrliainenl 
(as wxLs done, in.'^tanee, by Yelvei l(*ii’s A< t, Zl and 22 (leo. 
HI. e. 48, i. ) Anoilier arlule of roynmg.s Law seenred im 
inihalive of legihlatioii to the English ]uivv eouinil, flie lush 
]>ailiainejit having Muq^ly a i>owTr of lu ee]»laiiec oi lejeetioii of 
jin^posod lugiblation. jdie power of tlio }»uiliuin<*nt of Onat 
1 lUilain to niako laws to bind the ]i(‘ 0 ]»le of lielaml wa.s deelmed 
by G (teo. T. c. .*•. 'bhis Act and the ai title of Poyuiiig’8 Law 
wejo repealed in IT^J, and tlie sliort-lived independenee of tlie 
]»ailiauj»*nL of Ireland was recognized by iiS Geo. IH. c. 28. The 
uppheatiuu of Acts passed since the Union is the same as in th« 
case of Scotland. 
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Colonies and Dt^ndmciea , — Acts of tlie imperial i>arliameiit do 
not extend to tlio Isle of Man, the Channel Islands, or the (‘oloiiles, 
unless they are snocially named thendn. lly 28 and 29 Vict. e. 
63 any colonial law repuf^nant to tlio provisions ot any Ai‘t of 
Parliament evlendinj^ to the colony is void to the extent of siith 
repu;;<nanev, and no cidonial law is to he void hy repugnancy to 
the law ot Eiii^huid unless it he lepugnaut to sucli an Act of 
rarliamciit For tolonies uilhout represciitutivo Ic^i&latures the 
crown usually legislates, .subject to tlie. consent of jinihaiiienl in 
partKMilar cases For instance, it was the opinion of the jndii lal 
corninitUMi ol the pi ivy council in 187(1 that a cession oi Ihitish 
territoiy in India to a iiaiive state would uiohahly need the con- 
currence of llie imperial pailiamcnt (Daiiiodhar (lonlhan c. J)(M>iuni 
Kanji, hy\r II, 1 Appml Causes, 332). 

Vtuti'if — r»y the constitutions of nl^ln^ Stiles English 

statute law, as it cxi.sted at the time of the separation fiom 
England, and ah far as it is ujiplicahlc, lias l»ccu adopted as imif 
of iho liLW ol the Shitcs. Tho L' lilted States and the SUtc aic i.ot 
hoiiiul hy an \i t o| (.Vmgiess oi a Stale 1 ji\n unless spcciallv nannd. 
The States legislate for tlicmsclv<*s u ilhin llie limits of tlicirowii 
coiistitnti'Ui and lli it of Ihe 1 -nilcd States. Ilcie a[»[K*a]s the 
striking dilleieine liclwccn the binding foice of a statute of the 
United Kiiigilom and an Act passed hv tongu s.s oi a State legis- 
lature. In the rii.ti.d Ivingdom pnilianiciit is sujiieme, in tht‘ 
United States an Act is only of aiitlioiiiy if it is in ac(.oid<incc 
uith the I ons'iMitioii. The couits may (leclare an Act voiit if if 
(onirai ene tie' constitution of the Umled States or of a Sf.ife, s«> 
th.it ))i ictitallv the Siqiieme Couit of the I nile] States the 
ultimate Jegidative iiullioritv. l\aniple> of ns-iiit cases whcic 
the coostitnlionality of .'111 Act lias been conh- u - 1 will he found 
under I'v’iMrM' and Fr.i vi i i.iir, The ustu(th*n., upon h gishi- 
tion conrniii<l m the (onstitution of ihe I’liiteil Sl'itis ]iiovi<h‘ 
ag.iinst tlu. susiieii'-ioii of the will of Icih-Ms < oipu., c\<tpt in c.im* 
of 1* hclhnii ill iiua^nm, fin* it.issing ol .i hill of.itlamdii oi * c y/os/ 
fnrtn l.iw, tlie imposition ot capit.ifion oi olln l vliieil t.i\, mile.', in 
aceoiil.in* c wiiii a picvioii, iiilicle of llx* immi tinitioii, oi ol a t.. . 

ordilt\ oil cviK'if', flu* ]ll••fcl('lK'e, of tlu poits ol om State o\U 

thosi* of .llotlii'i, (111 ih.iwili^ of liioiie\ tioio tlie toM'-UtV e\t'*pt 
hv iipjiHi]*! mIimiis 111. llie by iaw, an 1 the giant id tish* of indnlitN. 
'I’lie ami'ni|''il » "Uslitnlioji toiif.iins liiiihir limit itions, i if ^ tin* 
taking ol jiin.ne pii)[i('itv lor tiiildn* ine wilhoiit jn-,t CiHii]Hms.i- 
lion, ainl the aWi xlgim; <»f tin* light ol <ili/ejisi*n .ciiuint ot i.in*, 
coloui, Ol jiliMoU, lOlldlllOn of SlIMludi* Si, lie ic^isl.itum 1 .-. 

limited h\ <5 1 '' — Nii Slate shall , . . , male aiiM}nii.g Imt 

gidd ami sii’ii t 'in a 1 '*nder iii pivnienl <d ilchts, an\ hill ot 
uttaiiiili'i, ( c/'.s/ f’l /f> law. Ol law inipaiMiig tlii* ohli''{ilion ot con 
tracts, Ol gi lilt {iM\ title of nohilifv ” The sci tmu lintliei foihnls 
impoMlioM ill ffiitn s on imjiotis oi <\’[»oifsf>i aii\ <]ut\ of tfuinagc 
wilhont liui'-iut ol ioi)gn‘S' Sf iic t on .tjmi jon.-, oll'ii lonliin 
fiiitliei le*'! n. loll ■< , among the nmie usual .lie jmiviMou, agniist 
laus with ;i n tio-,pi 1 1 ]\<‘ o]n lation, i»i imp.mmg tin* ohligaii >n of 
coiilijii't' Ol ili’ ding w il h iimn* th.Hi one suiips t !«• h" (\]uess(d 
111 the title 'r'le MMii* wlieii .1 stilulc la fii taki' (lied alter its 
la sing !: id ii\ Stile cimst illillims. 'I lie d.itufi of tlie 

'iiiti’-l St 11' ' a- n. 11 vi^i'il iindi*! the ]io\\( i^, uf an Ai f ot ('i»ngn .s 
j»a.‘'(i| in l'*•^l ''S 1 (. 33.“.), iiml till \olmni of Iv’n't*J Siathh', 

(hi'ipiciitlc :iine'i»l'*il .siin'e) wa*^ issiii'il on I’thiiM'U 22, 
iMaiiy of Ihe Stiti.s h.ive also is air I irMscd (ditoiis ot fluJI 
sl.ltUli'S dill Ulh s of ( Dlisll Hi lli>n ai e 111 gt 10*1 d .'Igl i riiieiit \vi 1 li 
those a<lo|'j«'il in I'liglainl. Si-e Si ijgwirk, I mr 

Inh't'in,' ,o,> J <('>' — ddic term si itutc U ii^Cil h\ ni(< niafimia! 
pmst ; ami to denote the wlmh* lioiivof tin* munn ipal l*iw 

of tile .stal in ^( I 1 -. 1 ’ si null’s aie erllni pal. ]m i anial, »u 

nil .e i. .\ •i‘al * I il.ile Is tli.it p.iit of the l.iw whi< h di d-! din*i*tlv 
with ])iojiiii\ w h. i !•( r nin\ .il)!i* Ol immin 'Me. A pcisojj*i! dafiilc 
liars fui Its o'ijM 1 1 jicrson, ami di'.ds w ii n ijin dmns ot luiii.,su<h 
as nssri i.ige, h eiti'me*/, oi i'll.i/ie^. A iiiixmI sf ihili* aflcLt-s liotli 
Jiropeitv and ii' P.mi, or, ■•.••oiilino to soim* initl'mifn jf dr'ls 
willi iii’t-i ami ooh mIioiis, /'‘isiin.i! st ituti'- mp* of uiiim’p d\aln!‘ 
itv; leal ‘'iMlM'c lia\e no i \ t la 1 1'li sf oi i.il aiil hm »ty Thedilir- 
minatio’j i>t ll.cvlt^ei un.lri whicli a pailn’iiiar liw ooglir fo l.ill p 
one of gicat dilht 'illy, anil one in whicfi llieie |, odi n :i f ijiifln-t of 
h’gal otniinm. (Ui tlm n' fmlo llie duisKni .ijfpeii'- 1.) hneiualiil 
mom diiriciiUM . ihiii li 1 ms sid\ed, and it lejei teil h\ .‘^avn iiv 
as unsaf I'f idfii \ Sl** Stiuvh r/ yaPM, 12 - JG , 1‘hiili 

more, I L>i{(\ Vol. iv. i li. \vi. i I. Wf j 

STATU'rr. MRUCITAXT and STATUTE STAPLE 
were two tdil foiitis of security, Jong obsolete in practice, 
tliougli refcreiicas to them still occur in somi* inotJern 
statutes. Tltoy were origiimlly permitUal oi*Iy .‘ummg 
traders, for tlio benefit of commerce, but atterwards 
extended by 23 Hen. VlJl. c. G to all sulijeets, \>betJier 
traders or not. Tho creditor under cither form of security 
was allowed to seize the goods aud ]K»ld the land.s of a 
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defaulting debtor until satisfaction of lii.s debt. While 
ho held tho lauds ho was teamed tenant by statute mer- 
chant or by statute .sta[»lc. In addition to the loss of liis 
goods and lauds the debtor was liable to be imprisoned. 

srAlJNTOX, a city of tlie United Stato.s, the counly- 
seai of Augusta county, Virginin, lies at tlie foot of tho 
]Uue Uidge Mountains, on the (Vi'ck (a tributary of 

the Shenandoah), 130 miles ueM ih>rtli-\M*st of llielimond. 
It is the seat of tho State lunatic and of the State 

institutiou for the deaf and dumb and blind, auti iia.s 
besides an unusual niiiiiber ol iinjiortuiit I'diicational 
establisbments. Tron-work.s, plauuig-iiiills, ami llour-nnll.s 
represent tlie inaunfacturmg interest. The iiopiilfilion 
hl2() in JH70 and GGG 1 in 

SiAUNION, iloWAito (JSli) ISTI), SljMkes[)eiircan 
scliular and wi iter on cliess, was bom about iSlo. He 
\Nas educated at Eton and (Ixiord, but Idt tin* nni^(*r^ltv 
without taking a degree nml fetilcil in Lonilo.i, flcNoting 
niLich of his attention to tlu* study oi tlu Lnulish duinm 
tist.s of till* I’Ji/'ib(‘than age In conjnnelion with this lu* 
also took a gioat intore.st in the .stage, ami as an anuitiui 
once jilayod J.,orcn/o to the Shy lock <*f Edmiiml Kean 
Let ween and l8Gt) he edited in monthly [nuts an 

edition of Siiakespoaie publl.-lud ]»y Ijoutledge, wbicli 
has been several times reis.sned, and must be lanked as 
sn]>eiior, ns ivgaids both ti\t and iiotis, to any pie\iouAy 
j'liblished. Ills skill as a Sliakesjie.ireun eommeiiLatoi, 
(.onsbiniim in a remarkable degiee the Jicntme^s and 
caution ^\lucll (juabiiid him to excel in < liess, and di.- 
ci[ilim‘d to r.irc jmrfrction by a iborongh nm.stcry of tlm 
hteiatniv oi tlu* jinnod, is still moic strikingly . liown in 
h!.•^ ]M[H*is in the Aihnisi'tnif on “ l'nsii.s]>ei led (’niiuplioiis 
ol Sh.ikespi arc’s T< \k’ commenced jn Octnbir 1^72. 
'J’hesi* lonm‘d part oi the nmternd', inlimled to bi. nuulc 
us(' oi in an nnj»voved (dition of Sliaki .‘]>eau .* woiks 
wIhlI' be jiroposed to |.ii']taii, but wJiidi loi a \nriely ol 
icason.s was uevu pulilishcd. lu iMil he I'libllsliod a 
lac.siniile ol tin* Shakes] a rue folio ol lG>2‘k and a liimiy 
illmdratcd \*ork i ntitled .IAm/zo/'/uAv i;/* /S'/p/sy.M/yi lie 
was akso the author of the Vn^it ISthfinIa of /Afi/fitm!,- an 
Aff'ffUJtl (H iJtf FitUwLttioit^ /''iahnnnn am! Jfa,'ifi!a,, nf 
ifo {ytaf Si nn tan H s of Ltannna nt Etaflatai^ iMJ.h .\u 
account of Ills cioeei a. a i pl.iyi r, aid a m.lne i.i Jii.. 
chief imblicalions on tlie tMin*, wdl be )oum! nodi i the 
beading Uuh.NS (\ol \ jip. (iU|, IK- died in Londf*?! 

22d Juno ].S7 I. 

»VrA\ AKdldk a seaport town oj >,«'iN\ay\ the adnunis 
t] dive ceiitie of an “ami ’’ of tin- .ai.c mune (y, ){iulrLlion 
llJJGl in l''^7b), 1*-. .Mill. did on llu- wlM r’.tad, f'U tlu 
south vsido (»t a luMutilul lj"id, aii'-nt 127 ich.^ north-\.ed 
of ( ’hristian.saiid. A i.idway to couiuel ) i.i \ .ihlx i uuh 
('budiania has bm n j>] inned, I'Ut asym <■ :* tic (eii.'ii.il 
poilions have been i ondi ucied. tin* Sl.i^anyi p il;»ii, 
wliicli uins south to Rhu.aind 1 >r 17 n.ii* , i> m .laiMd 
ill 3’lk town 1.-. for the nc t p.u* : I'llidi. n d 

uanow and irrcj.uilar sluel., I'lil * ll-c \o.dih 

acijuind by' ils .'•}iip[Hii" l>.ide and 1 mm in f appeal 

ill the well built stone ]iOUsu> m.r'tiii . n.i • lli»> I'M 

1*1 ISGd. fii i.S(S’t ;;i 1 Vi oJ i .p ) coti nd iln’ 

Jitirb«*ur and 2G7 (07,17** b'li'-; f l< .i*di dl’-iindi tin 
bi.Jio)>’.s see w.’s ii>? ."*\ed fipiii ^'1 !\.ii ' 'M t" f i ' lamaiid 
in the f'ld f.dl'cdi.-l ' I M .'swiihi n'^. lonmlcd by tin* 

Entdish bnliop Iioin.ild in fh* ino' ol tin llthicntipy riid 
u built afttr iKum 1 m im d d .\mi in 1272, .^liil iciimm and, 

ue\'t to 1 ho (*!dhi di ,d ol 3 i ■ dii.p nt. i > the hk> .1 jntfii liiu 
]»ieee t.l ( Jotliic an hit' ( fine m Xoi w a \ . 3 lu old ‘‘['M oj-al 

palace f f Koinjr.'.gaaid j now a La'in .-.dioo]. 'flje (i*ni^ 
mumil liosjidal j.s an inijioitant institution 'J in* town 
dates from llio 8th oi Idli century and bcfame the .seat 
of a bishopric in tho J3th. In 1801 the population of 
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Stavanger M-as only 2500; by i855 it was 12,000, and 
by 1875 20,350. 

STAVUOPOL, a government of Northern Caucasia, 
llussia, having an area of 2G,530 square miles, and a 
population (rapidly increasing by liussian immigration) 
last rtaurned at (>37,893. It is bounded by Astiakhan 
and the pro\ ince of the Don Cossacks on the N., Kuban on 
the W., Terek on tlie S., and the Caspian Sea on the E., 
occupying the eastern juirt of the broad plains and steppes 
which fringe the main chain of Caloasus ( 7 .V.) on the 
north. In tlie western part of the government a broad 
undulating ^^^(•lling, ranging from 1500 to 2000 feet 
above sealcsel, extends northwards from the central 
mountain eham ; in tie* snuthem part of this swelling, in 
the vieiiiity ot T^atignr.-sk, there is a group of sixteen 
inoniitain's 28U0 to 4 GOO feet in height the Jlcslitaii,- - 
wjiieli, as shown by Abich, ought to be considered as a 
porphyrillc njiheaval wliieli took place at a ]i<»int v\]u‘rc 
the two picdominant direetions in Caucasus (south west !<» 
north-eaf^t and south-east to north-west) meet. Northwaid 
and eastv\ard of the above plateau are ( xtensivc steppes, 
from iOO to 200 feel above tlie, sea, having gentle slopes 
both to the 1101 ih (to the depression of the .ManyleJi) and 
to the east (touai’ils the low and di^v stc[/[H‘Sof the Caspian 
littoral). The geological stiuctnie of 8 ta\n>pol is most 
interesting. The mountains in the southern ]»aits of 
I’yatigorsk i’on-iist of tiach;\lic poiphyries and voleanic 
rocks. lunheilcss Jiot nuneial sj»rings (see rvATlooiisk) 
(leeiir 111 tliis gioiqi, and (‘ai t li(|ualvt‘s aie most common in 
tin' region, Ahioad belt (/f jMiocem' (h'posils, n‘]»resented 
b^ the ‘‘ steppe Jmie.^toiie ” with Madra ]KHioJira^ girdles 
till' hilly tr.icto, altaininga breadth of 40 miles or ralhei 
more; vshile tin' lemaimler of the ste]»pes, which gently 
slope towauls tlie ^laiiyt<‘h and tin*. (\a']»ian, are oecupieal 
b;y the I’ost 'IVi t laiy Cas[»ian iormation (loess). 

Staviopol 1 . chiclly waleied by tin* Knma and its 
tributaries (PodkiniioK, Kaiamyk, lhii\t4a, Ae,.), its lias m 
being ilie m(‘st lerlile ]),\rt ot tin province, but the 
ova[)niation is so gieat that the Kunia never reaches the 
C.tspuiii evi'cpt in spinig. 3’he .Maiiytch is less a liver 
than a si i ies of lakes occupying a dcjires.sion vvliii li foimerlj 
was a eonms-ting thannel between the JlJack Si‘a and the 
Caspian. 4 'lus cli.innd h'is luu slojies, tlie eastern some- 
tunes <li‘'i harging its scanty water-supply into the Kuma, 
while on tlie western slope the elongated lakes vvhieli till 
u]» th(‘ dcjMi'ssioii diaiii into the i>on, rciiclihig it, liowcvi'i, 
onl^ (luring sjniiig. 'J\vo Yegoilyks ((jlreat and ]\jiddle), 
the K.ilaiis, and the Tehogra (temjiorary tributaries of the 
Mari\l(h) water tlie west j>art of Stavropol; while the 
Ve>a and the liarsukl) - a tributary of the Kuban -rise 
in the distiicL of Pyatig;()isk. On the whole, irrigation is 
scanty, and in the eastern .ste]»))c.s water is supjilied only 
b;y cisterns. IJesides the ievv lakes of the Many teh depres- 
jfsion, thi’re are many smaller salt lakes around the Cas}»iaii. 
uimber is scarce, even in the hilly tiacts. 

The climate is scmtc. Although Stavropol and I^yati- 
gorsk both liavo an average yearly lemperaturo of 48'' 
Fahr., frosts of - 22'" Fahr. are not uiicoiiiinon, and the 
average winter temperature is only 28‘'*7 at Stavrojiol 
(January, 25' ; tluly, 7F’). Yellow^ and other endemic 
fevers, so;iietimes very severe, are common cm the low 
banks (4 the Knma and .Afanytcli. 

The region is travea-sed by both the great Jiigliways 
along the Western shore of the CJaspian (the Vladikavkaz 
and the Derbent routes), and accordingly several nations 
in tlicir migrations have left stragglers on the sttqipcs of 
Htavropol. Thus we now find in tlicse stejipes Lamaite 
Kalmucks (al>out 10,000), Mohammedan ^I'urcomans and 
Nogais (together about 60,000), as w^ell as less con- 
siderable remains of several other tribes. On the other 
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hand, immigrants from Great and Little Russia, Poles,. 
Germans, EsUionians, Greeks, and even a few Scots (in 
a colony close to Pyatigorsk) have settled in the most 
fertile and best watered jiarts of Stavroixil in the course 
of the [iresent century. The Russian population is grow- 
ing very iaf>idly, and already numbers upw’urds of 
500,000. 

There are three administrative districts; and the chief 
towns are Stavm]>ol (35,470 inhabitants in 1884) and 
Alexandrovskaya (8710) There is also a territory of 
nomad mitives vvhieli occupies more than two-fifths of the 
entire area of the government. 

Tlie cdiinitional retLinis for 1883 show' 7 gymnasiums 
and “ real schools,” with 1081 luiys and 491 girls, and 139 
elementary' schools, with only 5310 bo}s and 1034 girls. 

A« 4 ri( ultiiu* is llii* iliicf occunalKui of the siittloil population, and 
&(* l:iTg(* IS tin Ininc.st that no Ic'.sh ihiiii Hi, 000 lahourcis, attinctc'd 
hy liigh wugfs, ((lino juinu.'illy from Kiiropcaii Jiiissni to nssi.st in 
gathcjiiig 111 tin* cn»ps. Liiigi* anmunl.s ot coin me cxiMjitcd both 
t(( the mountainous (.list i id. s of (.\*iut*}isuH and to Itiussia (Ito.slotf- 
oii lhc-l)on). (.’!Uth‘-l*ict‘ding Ls oiig.igcd in \oiy hiigt ly, not only 
])V the K.jlmm k.s. Tuii*omau<, an I !N’ogai.s, hiitiil.so hv tin* Ku.s.sniiis. 
lii IKM Sta\'U)])ol had laJjOOO ln)is(‘s, M)S,.'i00 caUlc, ‘J,r)10,00(» 
}-ln*( j», to, 000 goats, 7;*, 000 jiips, and 7500 (ainds. (’attic and 
hois('s, as also wool, hair, liid«*s, and slni'psKius, ai(» (Xpoiftd in 
coMsnleiahlc (juaiitUn ^ A rtmaikahle tcature of Sta\iopol i.s Ihc 
i.ipid giowth among tin* lUi-sian jicisanl jwipulatioii oi a grc.it 
vandyef domestic tiadcs hoi h loi lo(al Mijiply ami lorexpoi latioii. 
Silkvi.iiis aie now vvo\ eii in tin \ill.igesto .such an extent as to 
hc( (»me an imi>orfanl ai ti( Ic ot expoj I to Kiissia. Maiiv oiliei j»et1y 
liiidi's have aKo giown U)> ot latt, siieli as vainui.s kinds oi loltoii- 
we.iving, the m.iiiul.ietmc of ha11n>i waies, small inetullie waies. 
and so on. Alamiiaetuies ])ioi>(‘r ((hiell\ di.still.il ion j em]d('V(d 
some 1000 ]>oi.sons ni and tin ir piodnee wa.s eslimati-d at 

ahaU ti 1(),000 jiei annum. Siiien that time thty have slowlv 
(\piinl**d. A husk tmde is (.iiiiid on in tin* ahov i -iiieni mm d 
.limits oi ex]M)rt. and twt'iit \ -mm* village f.iiis show an ageieg.’te 
.inniial K'tiiin <d inailv tJJOO,oO<i. 

J/i.s/onf.- Tin* imirin i ii slopes of Cauea.siis hegan to ]»e eoloni/( d 
hv Itussiaiis at a V(i^ ]» notl, ami aseaily iis (In* Jlth e«*nt 

my p.iit ol tin leiiitoiy now (.<aij»n*d hy St.'ivT0]nd w.is known 
to IbiS'si.ui annalists as Hn* O’mul.'uakah j)rineipalil\ , whnli had 
liiissiiiii pinnts A iiewullt'inpl to eoloiii/i* Moilh L’am-’isns w.is 
iinnh* III tin Hdh (eiitury, nnd(‘r Iv.iii the Tcjjjhh*, who ni.nind 
a kahaidi.tii jninetss, 'I'lns was again nn.slu‘els^illl, and it wa.s 
not (ill 1711 th.it Pnssi.'i ln'Laii it*gulailv totohmi/e the Idiitory 
hv < ’(>s!.,a(*k sdllemeiits Tin milif.iiv t‘oh»iii7.ihon was eoiitinued 
dmiiig tin* who]' ol l.isl teiituiy, Ki/l.ii w.as Jtjiiinh'd ui 1700, 
Sl.iviopol 111 1(70 Ol 1777. lnjiin.ns( ti.nis wii«* given by 
t'.i’le line 11 t(» In-i toiulnis, who hi gan to petiple tltein with 

•’.eil’. hionglit fiom Kiissia. I'ln* IloW' of imimgiaiits ia]>idlv 
iin n .‘c-ed as soon ;ts pe:u e W’.as liindy eslahlisln d, ainl it is still 
on tin* iiien*ase, espi eniil'^ since Hie eiimin ip.U ion <»!’ the serfs, so 
that M.ivioiiol ]., i.ipuliy hceomuig a Knssian ]vioviiiee, witli a 
compar.il IV ely limited luiiiihei ot natives in tlie .sti'ppes t.l its 
e.i‘‘teiii part. 

STAVROPOL, capital of the aboxo ]>iovim;e, is situated 
on a plateau 2000 feid. above tlie sea, on the uorthiin 
slo[ie of the Ouicasu.s, 3G0 iiiilo.s to tlic nortli-we.st of Till i.s 
and 914 miles from ^loseow'. It is eonriccted by rail with 
Ro.sl off-on the- Don. Although founded only in 177G for 
military' purjio.se.s, it Jius rapidly growm, and has now a 
population of 35,500, while it is one of the best built 
provincial towns of tin* Rii.s.sinii cmjdro. It lias wide 
streets, and its hou.'-es ari‘ mostly of stone ; largo gardens 
surround tlie liou.se.s; and mimerous farm.s ami gardens 
oceiqiy the tciritory' (nearly 50,000 acres) l>e]onging to 
the town. It i.s well ]»rnvi<h‘d with educational institu- 
tions^ there being four gymnasia for boys and girls and 
several jinmary school; Nearly all the man u far lures of 
the province arc concentrated in Stavropol. The trade is 
considerable, larg^^ numbers of cattle (more than 35,000 
head annually) being sent to Moscow and Si Petersburg, 
while tallow and more than 15,000 sheepskins are exported 
via llostoff to Russia. Corn is also exported to the value of 
nearly £300,000, while manufactured w'arcs arc imported 
to the value of nearly £150,000. Armenian, Georgian, and 
Persiau merchants carry on a lively trade in local wares. 
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STEAM-ENGINES AND OTHEK HEAT-ENGINES 


. 1. A Heat-Engine is a machine in which heat is employed 
^ JLa. to do mechanical work. In all practical heat-engines, 
work is done through the expansion by heat of a fluid which 
overcomes resistance as it expands — in steam-engines by 
the expansion of water and water- vapour, in air-engines by 
the expansion of hot air, in gas-engines by the expansion of 
a burnt mixture of air and gas. One of the most simide 
and historically one of the oldest typos of heat-engines are 
guns, in which heat, generated by the combustion of an ex- 
plosive, does work in giving energy of motion to a projec- 
tile. But guns differ so widely from all other types, lioth 
in their purpose and in their development, that it is con- 
venient to leave them out of account in treating of engines 
which may serve as prime movers to other mechanism. 

J. Early History ok the Steam-Engine. 

2. The earliest notices of heat-engines are found in the 

Pneumaticfi of Hero of Alexandria {c. 130 n.c.). Two 
contrivances described there deserve mention. One is the 
ajolipile, a steam reaction-turbine consisting of a spherical 
vessel pivoted on a central axis and supplied with steam 
through one of the juvots. The steam escapes by bent 
pipes facing tangentially in opposite directions, at opposite 
ends of a diameter perpendicular to the axis. The globe 
revolves by reaction from the escaping steam, just as a 
Barkers mill is driven by esca[>ing water. Another 
apparatus described by Hero (fig. 1)^ is interesting as the 
I^rototype of a class of 
engines which long after- 
wards became practically 
important. A hollow 
altar containing air is 
heated by a fire kintlled 
on it ; the air in expand- 
ing drives some of the 
water contained in a 
spherical vessel beneath 
the altar into a bucket, 
wliich descends and 
opens the temple doors 
above by pulling round 
a pair of vertical posts 
to which the doors are 
fixed. When the fire is Apparatus, 130 B c. 

extinguished the air cools, the water leaves the bucket, and 
the doors close. In another device a jet of water driven 
out by expanding air is turned to account as a fountain. 

3. From the time of Hero to the 17th century there is 
no ])rogress to record, though here and there wc find 
evidence that appliances like those described by Hero were 
used for trivial pur[)oscs, such as organ-blowing and the 
turning of spits. The next distinct step was the i)ublica- 
tion in IGOl of a treatise on pneumatics by (Hovanni Bat- 
tista della Porta, in which he shows an apparatus similar 
to Hero’s fountain, but with steam instead of air as the 
displacing fluid. 8tcam generated in a sejiarate vessel 
passes into a closed chamber containing water, from which 
a pipe (open under the water) loads out. He also i»oints 
out that the condensation of steam in the closed chamber 
may be used to produce a vacuum and puck up water from 
a lower level. In fact, his suggestions anticipate very fully 
the engine which a century later became in the hands of 
Savery the earliest commercially successful steam-engine. 

* jTroni Greenwood’s translation of Hero’s PneMmatica. 



In 1615 Solomon do Caus gives a ]>Ian of forcing up water De Cana 
by a steam fountain wliii'h diflers from Della Porta’s only 
ill having one vessc*l scr\e both as lioiler and as displace- 
ment-chamber, the hot water being itself raised. 

4. Aiiotlicr line of invention t\as taken by Cl iovanni Branca, 
Branca (1620), who designed an engine shaped like a 
water-wheel, to be driven by the. impact of a jet of steam 

on its vanes, and, in its turn, to diive other mechanism 
for various useful purposes. But Branea’s suggeMioii was 
unproductive, and wc find the courho of inveulum rc\ert 
to tho line followed by Della Porta and De Cans. 

5. The next contributor is one wlu>se place is not easily Marquis 
assigned. To hid ward Sonu'.rsct, second manpiis of Wor- Wor- 
cester, appears to be due the credit of making the first 
useful steam-engine. Its object was to raise water, and it 
worked jirobably like Della Porta’s model, but with a pair 

of displacement-chambers, from each of which alternately 
water was forced hy steam from an indc[)endcnt boiler, or 
perhaps by applying heat to the chamber itself, while the 
other vessel was allowed to refill. Lord Worcester’s de- 
scription of the engine in his Ct'nhny of (1663) 

is obscure, and no drawings are extant. It is tluTcfore 
difficult to say whctlicr there were any distinctly novel 
features except the double action; in jiarticular it is not 
clear whether the suction of a \acuum uas used to raise 
water as well as the direct pressure of steam. An engine 
of about two horse-power was in use at A'auxhall in 1656, 
and the walls of Baglan C’astli^ contain traces of another, 
but neither Worcester’s efforts nor those of his widow were 
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successful in securing the commercial success of his engine. 

6. This success was reserved for Thomas Savci}, who Savery, 
in 1698 obtained a patent for a water raising engine, 
shown in fig. 2. Steam is admitted to one of the oval 
vessels A, displacing water, which it drives 
up througli the chock-valve B. When the P 
vessel A is cmpLicil . . 

of wTitcr, the supjdy WM 1 

of steam is stopj_>ed, 
and the steam al- o-H 
ready there is con '"jt ^ ^ 

densed by allowing 
a jet of cold water 

from a cistern abo\ e l/ \ 

to stream o\er tho h/A\ I 

outer surface of llie ^ # / W I 

vessel. This jiro- ^Ji/ 

duees a vacuum and 

causes w’atcr to be ^ i fir 

sucked uj) 

the pipe C and ^ I 

valve D. Alean- 1 J-VZI 

while, steam has H — 

been disiilaeing — - — " 1] :...- i f 

w^ater from t h e oth er ^ \ \ly J ^ 

vessel, and is ready * ( 
to be eonden.sed ** 

there. The valves B and D op(‘n only upwards. The 
supjdementary boiler and finnaee I'l are for feeding water 
to the main boiler M h filh’d while cold and a fire is 
lighted under it; it then acts like the vessel of De Cans 
in forcing a supply of feed water into the uiMiii boiler F. 

Tho gauge-cocks G, (I art; an interesting fcatuiv *4 detail. 
Another form of Savery ’s engine had only one disi^lacenien^ 
chamber and wwked intermittently. In the use of arti- 
ficial means to condense the steam, and in the application 
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of the vacuum so formed to raise water by suction from a 
level lower than that of the engine, Savery’s engine was 
probably an improvement on Worcester’s \ in any case it 
found what Worcester’s engine had failed to find, — consider- 
able em[)loyment in pumping mines and in raising water 
to supply houses and towns, and oven to drive water- 
wheels. A serious difficulty which prevented its general 
use in mines was the fact that the height through which 
it would lift water was limited by the pressure the boiler 
and vessels could bear. Pressures as high as 8 or 10 
atmospheres were employed — and that, too, without a 
safety-valve — but )Savery found it no easy matter to deal 
with high-pressure steam ; he complains that it melted liis 
common solder, and forced liim, as Desaguliers tells us, 
“ to be at the jiains and charge to have all lis joints 
soldered with sj^elter.” Apart from this drawback the 
waste of fuel was enormous, from the condensation of 
steam which took place on the surface of the water and on 
the sides of the displacement-chamber at each stroke ; the 
consumption of coal, was, in pro[)ortion to the work done, 
some twenty times greater tlian in a good modern steam- 
engine. In a tract called T/ie Frimd, Savory 

alludes thus to the alternate heating and cooling of the 
water- vessel : “ On the outside of the vessel you may see 
how the water goes out as well as if the vessel were trans- 
parent, for so far as tlio steam continues within the vessel 
so far is the vessel dry without, and so very hot as scarce 
to endure the least touch of the hand. But as far as the 
water is, tlie said vessel will be cold and wet where any 
water has fallen on it ; which cold and moisture vanishes 
as fast as the steam in its descent takes place of the water.” 
Before Savery’s engine was entirely displaced by its suc- 
cessor, Newcomen’s, it was improved by D6sagulier.s, who 
applied to it the safety valve (invented by Papin), and 
substituted condensation by a jet of cold water within the 
vessel for the surface condensation used by Savory. 

7. So early as 1678 the use of a piston and cylinder (long 
before known as ajiplicd to pumps) in a heat-engine had been 
suggested by Jean Ifeautefeuillo, who proposed to use the 
explosion of gunjiowder either to raise a piston or to force 
up water, or to produce, by the subsequent I'ooling of the 
gases, a partial vacuum into which water might be sucked 
up. Two years later Huygens described an engine in which 
the explosion of gunpowder in a cylinder expelled part of the 
gaseous contents, after which the cooling of the remainder 
caused a piston to descend under atmospheric ])ressure, and 
the piston in descending did work by raising a weight. 

8. In 1690 Denis Papin, who ten years before had 
invented the safety-valve as an adjunct to his “digester,” 
'suggested that the condensation of steam should be em- 
ployed to make a vacuum under a piston previously raised 
by the expansion of the steam. Pajiin’s was the earliest 
cylinder and piston steam-engine, and his plan of using 

steam was that which afterwards 
took practical shape in the atmo- 
spheric engine of Newcomen, But 



Fro. 3.— Papin, 1705 


his scheme was made unworkable by the fact that he pro- 
posed to use but one vessel as both boiler and cylinder. 


A small quantity of water was placed at the bottom of a 
cylinder and heat was applied. When the piston had risen 
the fire was removed, the steam was allowed to cool, and 
the piston did work in its down-stroke under the pressure of 
the atmosphere. After hearing of Savery’s engine in 1705 
Papin turned his attention to improving it, and devised a 
modified form, shown in fig. 3, in which the displacement- 
chamber A was a cylinder, with a fioating diaphragm or 
piston on the top of the water to keep the water and steam 
from direct contact with one another. The water was de- 
livered into a closed air-vessel B, from which it issued in 
a continuous stream against the vanes of a water-wheel. 
After the steam had done its work in the displacement- 
chamber it was allowed to escape by the stop-cock C instead 
of being condensed. Papin’s engine was in fact a non-con- 
densing single-acting steam-pump, with steam-cylinder and 
pump-cylinder in one. A curious feature of it was the heater 
D, a hot mass of metal placed in the diaphragm for the pur- 
pose of keeping the steam dry. Among the many inventions 
of Papin was a boiler with an internal fire-box, — the earliest 
example of a construction that is now almost universal.^ 

9. While Papin was thus going back from his first New 
notion of a piston-engine to Savery’s cruder type, a now coim 
inventor had appeared who made the piston-engine a 
practical success by separating the boiler from the cylinder 
and by using (as Savery had done) artificial means to con- 170£ 
dense the steam. This was Newcomen, who in 1705, with 

his assistant Cawley, gave the steam-engine the form 
shown in fig. 4. Steam admitted from the boiler to the 
cylinder allowed the i)iston to be 
raised by a heavy counterpoise 
on the other side of the beam. 

Then the steam - 
valve was shut and 
a jet of cold water 
entered the cylinder 
and condensed the 
steam. The piston 
was consequently 
forced down by the 
pressure of the at- 
mospbere and did 
work on the pump. 

The next entry of 
steam expelled the 
condensed winter 
from the cylinder 
through an escape 
valve. The piston was kept tight by a layer of water on 
its upper surface. Condensation was at first elficcted by 
cooling the outside of the cylinder, but the accidental leak- 
age of the packing water past the piston showed the advan- 
tage of condensing by a jet of injection water, and this plan 
took the i»lace of surface condensation. The engine used 
steam whose pressure was little if at all greater than that 
of the atmosphere ; sometimes indeed it ■was worked with 
the manhole lid off the boiler. 

10. About 1711 Newcomen’s engine began to be intro- Sclf- 
duced for pumping mines; and in 1713 a boy named 
Humphrey Potter, whose duty it was to open and shut the 
valves of an engine he attended, made the engine sclf-pottc 
acting by causing the beam itself to open and close the Beigl 
valves by suitable cords and catches. Potter’s rude device 
was simplified in 1718 by Henry Beighton, who suspended 
from the beam a rod called the plug-tree, which worked 

the valves by means of tappets. By 1725 the engine was 
in common use in collieries, and it held its place without 
material change for about three-quarters of a century in 



Fia. 4.— Newcomen’s Atmonplicilc Engine, 1705. 


^ For ail account of Papin’s invoutious, soe his Life and Letters^ by 
DrE. Gcrlaiuli Berlin, 1881. 
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all. Near the close of its career the atmospheric engine 
was much improved in its mechanical details by Smeaton, 
who built many large engines of this type about the year 
1770, just after the great step which was to make Now- 
comen’s engine obsolete had been taken by James Watt. 

Compared with Savory’s engine, Newcomen’s had (as a 
pumping-engine) the great advantage that the intensity of 
liressure in the pumps was not in any way limited by the 
pressure of the steam. It shared with Savory’s, in a 
scarcely less degree, the defect already pointed out, that 
steam was wasted by the alternate heating and cooling of 
the vessel into which it was led. Though obviously cap- 
able of more extended uses, it was in fact almost exclu- 
sively employed to raise water, — in some instances for the 
jmrpose of turning water-wheels to drive other machinery. 
Even contemporary writers complain of its “vast con- 
sumption of fuel,” wliich appears to have been scarcely 
smaller than that of the engine of 8avery. 

,t, 11. In 1763 James Watt, an instrument maker in 

Glasgow, while engaged by the university in repairing a 
model of Newcomen’s engine, was struck with the waste 
of steam to which the alternate chilling and heating of 
the cylinder gave rise. He saw tliat the remedy, in his 
own words, would lie in keeping the cylinder as liot as 
the steam that entered it. With this view he added to 
the engine a ncAv organ — an empty vessel separate from 
the cylinder, into whicli the steam sliould be allowed to 
escape from the cylinder, to be condensed there by the 
application of cold water either outside or as a jet. To 
preserve the vacuum in his condenser he added a pump 
called the air-pump, whoso function was to pump from it 
the condensed steam and water of condensation, as w’ell as 
the air which would otherwise accumulate by leakage or by 
being brought in with the steam or with the injection water. 
Then as tlie cylinder was no longer used as a condenser 
he was able to keep it hot by clotliing it with non con- 
ducting bodies, and in particular by the use of a deam- 
Jacket, or layer of liot steam between the cylinder and an 
external casing. Further, and still with the same object, 
he covered in the top of the cylinder, taking the ])iaton-rod 
out through a steam-tight stuffing-box, and allowed steam 
instead of air to press upon the piston’s upper surface. 
The idea of using a separate condenser had no sooner 
occurred to Watt than he put it to the test by constructing 
the apparatus shown in fig. 3. There A is the cylinder, B 
a surface condenser, and C the 
air-pump. The cylinder was filled 
with steam above the piston, and 
a vacuum was formed in the sur- 
face condenser B. On opening 
the stop-cock D the steam rushed 
over from the cylinder and was 
condensed, while the piston rose 
and lifted a weight. After seve- 
ral trials Watt patented his im- 
provements in 1769; they are 
described in his specification in 

the following words, which, apart from their imineii.se 
historical interest, deserve careful study as a statement of 
|)rinciples which to this day guide the scientific develop- 
ment of the steam-engine : — 

t\ “ Aly iiifthod of lessening the consiimntion of steiini, ami cousc- 
ifica- qucntly fuel, in liro-engiucs, eonsi.sts of tiie following jirinriplcs — 
“AYrs/, That vessel in which the powers of steam arc to he 
K employed to work the engine, wlihiU is called the eylindor in 
common fire-enginp.s, and which I cull the stoara-vcssel, must, 
during the whole time the engine is at work, bo kept as lud as Ihe 
steam that enters it ; lii'st by enclosing it in a case of W(jod, or .uiy 
other materials that transmit heat slowly ; secondly, l)y surround- 
ing it wdth steam orotlier liealed bodies; and, thirdly, by sufleriiig 
neither water nor any otlier su))stance colder than tlic steam to 
enter or touch it during that tune. 



Fig. If. — W;itfs Kxpciimcntal 

ApPrllHIliM 


S6Cimdly,ln engines that are to be worked wholly or partially 
by condensation of steam, the steam is to be eondensed in vessels 
distinct from the steam-vesseds or cylinders, although occasionally 
coiiimunicatiug with them ; these vessels I call condensers ; ana, 
whilst the engines are woiking, th(\se condensers ouglit at least to 
be kept as colil as the air in the neighbourhood of the engines, by 
a}»i)lication of water or other cold hotlies. 

^Thirdly, Whatever air or other elastic vapour is not condensed 
by the cold of the coinlenser, and may impede the woikiiig of 
the engine, is to be dmuii out of the stcaiii’Vessels or condensers 
by means of pumps, wi ought by the engines themselves, or 
otherwise. 

Fourthly y I intend in many eases to cm]iloy the expaiKsivo force 
of steam to press on the pistons, or whatever may he used instead 
of them, in the same manner in whieli tlio pressure the .itino- 
8phci*e is now employed lu common iiie-cni'inea. In rases where 
cold water c/nniot bo had in plenty, tlie engines maybe wiought 
by this force of steam oiil>, by dischaiging ‘the stenm into ihe air 
after it has done its ofliee. . . . 

1 intend in some eases to apply a degree f»r cold not 
capable of reducing tlie steiim to water, but of (ontr.icting it con- 
.siJerably, so that the engines shall he woiked by the allermite 
expansion and contraction of the, .steam. 

Lastly, Instead of using water to render the pistons and other 
parts of the engine air and steam tight, I employ oils, wax, ix'sni- 
ous liodies, fat of animals, quicksilver and otheV metals m tlnur 
iluid state.” 

The fifth claim w^as for a rotary engine, and need not 
be quoted here. 

The “ common fire-engine ” alluded to wa.s the ateani- 
engine, or, as it was more generally called, the “atmo- 
spheric” engine of Newcomen. Enormously important 
as Watt’s first patent was, it resulted for a time in the 
production of nothing more than a greatly improved 
engine of the Newi*omen type, much less wasteful of 
fuel, able to make faster strokes, but still only suitable 
for pumiiiug, still single-acting, with steam admitted 
during llio whole stroke, the piston, as before, pulling 
the beam by a chain working on a circular arc. The 
condenser was generally worked by injection, but Watt 
has left a model of a surface condenser made up of small 
tubes, in every essential respect like the condensers now 
used in marine enginevS, 

12. Fig. 6 is an example of the Watt pumping-engine Watt’s 
of this pc»*iod. It should be noticed that, although the pumpin 
top of the cylinder is 
closed and steam has ac- fwi 
cess to the upper side of 
the piston, this is done 
only to keep the cylinder 
and piston 
warm. The 
engine is still 
single-acting ; 
the steam in 
the up[)cr side 
merely jiluys 
the part which 
was played 
in Newcom- 
en’s engine 
by the atmo- 
sphere; and it 
is the low er 
end of the 
cylinder alone 
that is ever 
put ill coinrnu- 
nication with 
the condeii'»er, 

Thercaretljree 
valves, — the 

“.steam ” valve a, the “equilibrium ” valve A, and the “ex- 
haust” valve c. At the beginning of the dow n stroke c is 
opened to produce a vacuum bolow^ the piston and a ia 



engine, 

1769. 
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Opened to admit steam above it. At the end of the down- 
stroke a and c are shut and h is opened. This puts the 
two sides in equilibrium, and allows the piston to be pulled 
up by the puinp-rod P, which is heavy enough to servo as 
a counterpoise. C is the condenser, and A the air-pump, 
whicli discharges into the hot well II, whence the supply 
of the feed pump F is drawn. 

totativB 1*1. In a second patent (1781) Watt describes the “sun- 
ngino. and-planct” wheels and other methods of making the 
engine give continuous revolving motion to a shaft }»ro- 
^ ided with a fly wheel. He had invented the crank and 
connecting-rod for this piir])Ose, but it had meanwhile 
)»eon patented by one J’ickard, and Watt, rather than make 
terms with Pickard, whom ho regarded as a i)lagiarist of 
his own ideas, made use of his sumand-planet motion 
until the patent on the crank expired. The reciprocating 
motion of earlier forms had served only for pumping; 
by this invention Watt opened up for the steam-engine a 
thcuisarid other channels of usefulness. The engine was 
still single acting ; the connecting rod was attached to the 
far end of the jjeam, and that carried a counterpoise 
which served to raise the jnston when steam was admitted 
below it. 

double 14. In 1782 Watt jiatented two further improvements 
jtion. of the first importance, both of which he had invented 
some years before. One was the use of double action, 
that is to say, the ap[)lication of steam and vacuum to 
!xpan- each side of the piston alternately. The other (invented 
oij of as early as 17()1)) was the use of steam expansively, in 
,eam. words tlie plan (now used in all engines that aim at 

economy of fuel) of stopiniig the admission of steam when 
the piston had made only a part of its stroke, and allow- 
ing the rest of the stroke to be performed by the expan- 
sion of tlic steam already in the cylinder. To let the 
piston [msh as well as pull the end of the beam Watt 
arallol devised liis so-called parallel motion, an arrangement of 
lotion, links connecting tlie piston- 
rod head with tlie beam in 
such a way as to^guido 
the rod to move in a 
very nearly straight ( 

Ji ne. TJ e further added 
the throttle-valve, for 
regulating the rate of 
admibsiuii of steam, and 
over- the centrifugal gover 
nor, a double conical 
pond Ilium, which con 
trolled the speed by 
acting on the throttle 
valve. The stageof do 
vclopinont reached 
at this time is illiis 
trated by the en- 
gine of fig. 7 (from 
Stuart’s //iston/ of 
the S((\ivi-’En<fine)y 
which shows the 

])nrallel motion ;>/>, — — 

the governor r/, the Doublu-Actluff Engine, 17«2. 

throttle^valvo f, and a pair of steam and exhaust valves at 
eacli end of the cylinder. Among other inventions of 
idica* Watt were the ‘‘ indicator,” by which diagrams showing 
**• the relation of the steam-pressure in the cylinder to the 
movement of tlie piston are automatically drawn ; a steam i 
tilt-hammer; and also a steam locomotive for ordinary 
roads, — but this invention was not prosecuted. 

In partnership with Matthew Boulton, Watt carried on 
in Birmingham the manufacture and sale of his engines 
with the utmost success, and held the field against all 



rivals in spite of severe assaults on the validity of his 
patents. Notwithstanding his accurate knowledge of the 
advantage to bo gained by using steam expansively he 
continued to employ only low pressures — seldom more 
than 7 per square inch over that of the atmosphere. 

His boilers were fed, as Newcomen’s had been, through an 
open pipe which rose high enough to let the column of 
water in it balance the pressure of the steam. Ho intro- Kat 
duced the term “horse-power” as a mode of rating 
engines, defining one horse-power as the rate at which ^ 
work is done wdicn 33,000 lb are raised one foot in one 
minute. This estimate was based on trials of the work 
done by horses ; it is excessive as a .statement of what an 
average horse can do, but Watt purposely made it so in 
order tliat his customers might have no reason to complain 
on this score. 

1»5. In the fourth claim in Watt’s first patent, the Noi 
second sentence describes a non- condensing engine, which 
w'ould have required steam of a higher pressure. This, 
however, was a line of invention which Watt did not 
follow up, pcrha])s because so early as 1725 a non-con- 
densing engine had been described by Leupold in his Leu 
Thmtmm Machitiarum. Leu[>old’s proposed engine is 172 
shown in fig. 8, which makes its action sufficiently clear. 
Watt’s aversion to liigli-pressurc steam was g/m, 
strong, and its influence on 

steam-engine practice long siir- ][ ' lljl 

vived the ex j >iry of his patents. * il " ^ 

»So much indeed was this the - 

case that the terms “high- p 

pressure” and “non -con dens- f- j 

ing” were for many years BR— w ^ 

synonymous, in contra- Pj 

distinction to the “low- 

pressure” or condensing u ^ 

engines of Watt. This :ij ™ 1 

nomenclature no longer ^ ^ 

holds ; in modern practice -i ‘ 

many condensing engines i -rp 

use as high pressures as 

non-condensing engines, t 

and by doing so are able ---ffi-D— -[ 

to take advantage of — ^Lcupold’s Non -Condenslms Engine, 

Watt’s great invention 172 ;.. 

of expansive working to a degree which was impossible in 
his own i)ractice. 

10. The introduction of the non-condensing and, at Hig 
that time, relatively high-pressure engine, was effected in 
England by Trevithick and in America by Oliver Evans pj® 
about 1800. Both Evans and Trevithick ap]»lied their ^ 
engines to propel carriages on roads, and both used for Eva 
boiler a cylindrical vessel with a c 5 dindrieal fiiUi inside — 
the construction now known as the Cornish boiler. In 
partnership with Bull, Trevithick had ])reviously made 
direct-acting pumping-engines, witli an inverted cylinder 
set over and in line with the pum[)-rod, thus dispensing 
with the beam that hud been a feature in all earlier forms. 

But in these “ Bull ” engines, as they were called, a con- 
denser was used, or, rather, the steam was condensed by a 
jet of cold water in the exhaust-pipe, and Boulton and 
Watt successfully opposed them as infringing Watt’s 
patents. To Trevithick belongs the distinguished lionour 
of being the first to use a steam-carriage on a railway ; in 
1804 ho built a locomotive in the modern sense, to run on 
what had formerly been a horse- tram way in Wales, and it 
is noteworthy that the exhaust steam was discharged into 
the funnel to force the furnace draught, a device which, 25 
years later, in the hands of George Stephenson, went fair 
to make the locomotive what it is to-day. In this con- 
nexion it may be added that as early as 1769 a steam- 
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carriage for roads had been built by Cugnot in France, 
who used a pair of single-acting high-pressure cylinders to 
turn a driving axle step by step by means of pawls and 
ratchet-wheels. To the initiative of Evans may be 
ascribed the early general use of high-pressure steam in 
the United States, a feature which for many years distin- 
guished American from English practice. 

)ni- 17. Amongst the contemporaries of Watt one name 
mud deserves special mention. In 1781 Jonathan Hornblowor 
cfn^ constructed and patented what would now be called a 
t)w«r, compound engine, with two cylinders of different sizes. 
81. ’ Steam was first admitted into the smaller cylinder, and 
then passed over into the larger, doing work against a 
piston in each, fn Hornblower's engine the two cylinders 
were placed side by side, and both pistons worked on the 
same end of a beam overhead. This was an instance of 
the use of steam expansively, and as such was earlier than 
the patent, though not earlier than the invention, of ex- 
pansive working by Watt. Ilornblower was crushed by the 
Birmingham firm for infringing their patent in the use of a 
separate condenser and air-puinj^. The compound engine 
oolf, was revived in 1804 by Woolf, with whose name it is 
often associated. Using steam of fairly high pressure, and 
cutting off the supply before the end of the stroke in the 
small cylinder, Woolf expanded the steam to several times 
its original volume. Mechanically the double-cylinder 
com]»ound engine has this advantage over an engine in 
which tlie same amount of expansion is performed in a 
single cylinder, that the sum of tlie forces exerted by the 
tv/o pistons in the compound engine varies less throughout 
the action tlian the forCv3 exerted by the j)iston of the 
single cylinder engine. This advantage may have been 
clear to ilornblower and Woolf, and to other early users 
of compound expansion. But another and probably a 
more important merit of the system lies in a fact of which 
neither tlicy nor for many years their followers in the 
use of compound engines were aware — the fact that by 
dividing the whole range of expansioh into two parts the 
cylinders In which those are separately performed are 
subject to a reduced range of fluctuation in their tempera- 
ture. This, as will bo afterwards pointed out, limits to 
a great extent a source of waste which is present in all 
steam-engines, the waste which results from the licating 
and cooling of the metal by its alternate contact with hot 
and cooler steam. The system of coin[>ound expansion is 
now used in nearly all largo engines that pretend to 
economy. Its introduction forms the only great improve- 
ment which the steam-engine has undergone since the 
time of Watt ; and wc are able to recognize it as a very 
important stop in the direction set forth in his “first 
principle,” that the cylinder should be kept as hot as the 
steam that enters it. 

mish 18. Woolf introduced the compound engine somewhat 
jiiie. ^videly about 1814, as a pumping engine in the mines of 
Cornwall. But here it met a strong competitor in the 
high-pressure single-cylinder engine of Trevithick, which 
had the advantage of greater simjdicity in construction. 
Woolf's engine fell into comparative disuse, and the single- 
cylinder type took a form which, under tlie name of the 
Cornish pumping engine, was for many years famous for 
its great economy of fuel. In this engine tlie cylinder 
was set under one end of a beam, from the other end of 
which hung a heavy rod which operated a pump at the 
foot of the shaft. Steam was admitted above the piston 
for a short portion of the stroke, thereby raising the jiump- 
rod, and was allowed to expand for the remainder. Tlien 
an ecjuilibrinni valve, connecting the space above and below 
the piston, as in fig. 6, was opened, and the pump-rod 
descended, doing work in the pump and raising the 
engine piston. Tlie large mass which had to be started I 
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and stopped at each stroke served by its inertia to counter- 
balance the unequal pressure of the steam, for the ascend- 
ing rods stored up energy of motion in the early part of 
the stroke, when tlie steam pressure was greatest, and 
gave out energy in the later part, when expansion had 
greatly lowered the jircssure. The frequency of the stroke 
was controlled by a device called a catara(‘t, consisting 
of a small plunger pump, in wliich tlie plunger, raised at 
each stroke by the engine, was allowi^l to descend more 
or less slowly by the escape of fluid below it through an 
adjustable orifice, and in its descent liberated catches 
which held the steam and exhaust valvc.s from opening. 
A similar device controlled the equilibrium valve, and 
could be set to give a pause at the end of the piston’s 
down-stroke, so that the ]mniji cylinder niighi have time 
to become completely filled. The (Cornish engine is inter- 
esting as the earliest form which achieved an efliciency 
comparable with that of good modern engines, For many 
years monthly reports were published of the “ duly ” of 
these engines, the “ duty ” being the number ot foot- 
pounds of work done per bushel or (in soim’! easels) per 
cwt. of coal. The average duty of engine.s in the (lorn- 
wall district rose from about 18 millions of foot-pounds 
[»er cwt. of coal in 181 J to G8 millions in 1841, after 
whi(;]i less effort seems to have been made to maintain a 
high efficiency.^ Tn individual cases much higlier re.sults 
were reported, as in the Fowey Consols engine, which in 
18fl5 was stated to have a duty of 120 millions. This 
(to use a more modern mode of reckoning) is (wjuivalent 
to the consumption of only a little more than 1 J lb of 
tjoal per horse power per liour- -a result surpassed by very 
few engines in even the best recent practice. It is ditli- 
cult to credit figures which, even in exceptional instances, 
])lace the Cornish engine of that period on a level with 
the most efficient modern engines — in which compound 
expansion and higher jiressure combine to make a much 
more perfo(5t therniodynainic macliine; and apart from 
this there is room to question the accuracy of the Cornish 
reports. They played, liowever, a useful part in the 
process of steam-engine development by directing atten- 
tion to the ques tion of efficiency, and by demonstrating 
the advantage to be gained by high }>re.ssure and expan- 
sive working, at a time when tlie theory of the si cam- 
engine had not yet taken shape. 

19. The final revival of the compound engine did not 
occur until about the middle of the I'entury, and then 
several agencies combined to effect it. Tn 18-ir) M‘>Jauglit 
introduced a plan of improving beam engines of the 
original Watt type, by adding a high-pressure cylinder 
whose jiiston acted on the beam between the cemtre and 
the fly-wheel end. Steam of highe.r pressure than had 
formerly been used, after doing >\ork in the, new cvlincicr, 
passed into the old or low-pressure cylinder, -vNlieie it ■was 
further expanded. Many engines whose power as pi ovjiig 
insufficient for the extended macliinery they had t(» dii\e 
were M*Naughted ” in this way, and after con\(*r.sion 
were found not only to yield more p(>\\er but to show 
a marked economy of fuel. The compound form was 
selected by Mr Pole for the pumping engines of Ijambeth 
and other waterworks about in ISot .lohu Elder 

began to use it in marine engines; in 1857^ V«’(.^)Wper 
added a steani-jackcled intermediate reservoir for steam 
between the high and low }»ressuro cylinders, which madcs 
it unnecessary for the. low-pressure [)iston to be just 
beginning when the other juston was just ending its 
stroke. As facilities increased for the use of higli-pressure 
steam, compound expansion became more and moi e general, 
its advantage becoming more conspicuous with every 

1 Min. Pr>)c. Insf. C.E., vol. xxiii , ISO:}. 
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increase in boiler pressure — ^until now there are few large 
land engines and scarcely any marine engines that do 
not employ it. In marine practice, where economy of 
fuel is a much more important factor in determining the 
design than it is on land, the principle of compound 
expansion has lately been greatly extended by the intro- 
duction of triple and even quadruple expansion engines, 
in which the steam is made to expand successively in 
three or in four cylinders. Even in the building of 
locomotive engines, where other considerations are of 
more moment than the saving of coal, the system of com- 
pound expansion is beginning to find a place. 

The growth of cotnpound expansion has been referred 
to at some length, because it forms the most distinctive 
irnpi’ovement which the steam-engine has undergone since 
the time of Watt. For the rest, the progress of the steam- 
engine has consisted in its adaptation to particular uses, 
in the invention of features of mechanical detail, in the 
recognition and application of thermodynamical prin- 
ciples, and in improved methods of engineering construe* 
tion by which it has profited in common with all other 
machines. These have in particular made possible the 
use of steam of eight or ten times the pressure of that 
employed by Watt. 

Applica- 20. The adaptation of the steam-engine to railways, 

tion to begun by Trevithick, became a success in the hands of 

motives. Stephenson, wlioso engine the ** Kocket,” when 

tried along with others on the Stockton and Darlington 
road in 1829, not only distanced its competitors but 
settled once and for all the question whether horse 
traction or steam traction was to be used on railways. 
The i)rincipal features of the Kocket” were an improved 
steam-blast for urging the combustion of coal and a boiler 
(suggested by Booth, the secretary of the railway) in 
which a large heating surface was given by the use of 
many small tubes through which the hot gases passed. 
Further, the cylinders, instead of being vertical as in 
earlier locomotives, were set in at a slope, which was 
afterwards altered to a position more nearly horizontal. 
To these features there was added later the “link motion,” 
a contrivance which enabled the engine to be easily 
reversed and the amount of expansion to bo readily 
varied. In the hands of George Stephenson and his son 
Robert the locomotive took a form which has been in all 
essentials maintained by the far heavier locomotives of 
to-day. 

Applica- 21. The first practical steamboat was the tug “Char- 

fciou to lotte Dundas,” built by William Symmington, and tried 
in the Forth and Clyde Canal in 1802. A Watt double- 
acting condensing engine, placed horizontally, acted 
directly by a connecting-rod on the crank of a shaft at 
the stern, which carried a revolving paddle-wheel. The 
trial was successful, but steam towing was abandoned 
for fear of injuring the banks of the canal. Ton years 
later Henry Bell built the “C'omet,” with side paddle- 
wheels, which ran as a passenger steamer on the Clyde ; 
but an earlier inventor to follow up Symmington’s success 
was the American llobort Fulton, who, after un8ucces.sful 
experiments on the Seine, fitted a steamer on the Hudson 
in 1 807 with engines made to his designs by Boulton and 
Watt, and brought steam navigation for the first time to 
commercial success. 

Theory 22. The early inventors had little in the way of theory 
to guide them. Watt had the advantage, which he 
acknowledges, of a knowledge of Black’s doctrine of latent 
beat; but there was no philosophy of the relation of 
work to heat until long after the inventions of Watt 
were com[)lete. The theory of the steam-engine as a 

Cariiou heat-engine dates from 1824, when Carnot published his 
MeJlejdons sur la Fumance Motrice du /Vm, and showed 


E N (S' I N E .HISIOBT, 

that heat does work only by Deing let down from a higher ' 
to a lower temperature. But (Sirnot had no idea thet 
any of the heat disappears in the process, and it was not 
until the doctrine of the conservation of energy was 
established in 1843 by the experiments of Joule that the Joule, 
theory of heat-engines began a vigorous growth. From 
1849 onwards the science of thermodynamics was devel- 
oped with extraordinary rapidity by Clausius, Kankine, Clausii 
I and Thomson, and was applied, especially by Kankine, to Rankii 
practical problems in the use of steam. The publication 
in 1859 of Kankine’s Manual of the Steam Engine formed 
an epoch in the history of the subject by giving inventors 
a new basis, outside of mere empiricism, from which 
they could push on the development of the steam-engine. 
Unfortunately, however, for its bearing on practice, the 
theory of the steam-engine was to a great extent founded 
on certain simplifying assumptions which experience has 
now shown to be far from correct. It was assumed that 
the cylinder and piston might be treated as behaving to 
the steam like noii-conducting bodies, — that the transfer 
of heat between the steam and the metal was negligibly 
small. Kankine’s calculations of steam-consumption, work, 
and thermodynamic eliiciency involve this assumption, 
except in the case of steam-jacketed cylinders, where he 
estimates that the steam in its passage through the cylinder 
takes just enough heat from the jacket to prevent a small 
amount of condensation which would otherwise occur as 
the process of expansion goes on. If the transfer of heat 
from steam to metal could be overlooked, the steam 
which enters the cylinder would remain during admission 
as dry as it w^as before it entered, and the volume of 
steam consumed per stroke would correspond with the 
volume of the cylinder up to the point of cut-off. It is here 
that the actual behaviour of steam in the cylinder diverges 
most widely from the behaviour which the theory assumes. 

When steam enters the cylinder it finds the metal chilled 
by the previous exhaust, and a portion of it is at once 
condensed. This has the effect of increasing, often very 
largely, the volume of boiler steam required per stroke. 

As expansion goes on the w^ater that was condensed during 
admission begins to be re-evaporated from the sides of 
tlio cylinder, and this action is often j>rolonged into the 
exhaust. In a later chapter the effect which this exchange 
of heat between the metal of the cylinder and the work- 
ing fluid produces on the economy of the engine will bo 
discussed, and an account will be given of experimental 
means by which we may examine the amount of steam 
that is initially condensed and trace its subsequent re- 
evaporation. It is now recognized that any theory wliich 
fails to take account of these exchanges of heat fails also 
to yield even comparatively correct results in calculating 
the relative efficiency of various steam pressures or various 
ranges of expansion. But the exchanges of heat are 'so 
complex that there seems little prospect of submitting 
them to any comprehensive theoretical treatment, and we 
must rather look for help in the future development of 
engines to the scientific analysis of experiments with 
actual machines. Much careful work of this kind has 
already been done by Him and others, and there is room 
for much more. Questions relating to the influence (on 
heat-engine economy) of speed, of pressure, of ratio of 
expansion, of jacketing, of compound expansion, or of 
superheating must in iho main be settled by an appeal to 
experiment, — experiment guided and interpreted at every 
step by reference to the principles of thermodynamics and 
the theory of steam. 

Stuart, Descriptive IlUtory of the Stram^JSngine, 182fi ; Farev, 

Treatise on the Steam^Engxne^ 1827; TredguUl, The. Steam^Enginf. IfiS8; Mull- 
)ii*a<ra iiec}ianieal Inventions vf James Watt, and Life of Waft; Galltiwav, The 
Steam-Engine and its Inventors ; Ttini-ston, JJistot'p of the Oroitth of the Steam- 
I Engine; Cowper on the Steam-Engine (Ileat Lectures Inst. C.E., 1884). Tait, 

Sketch qf Thermodpnamies, 
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II. Tbkoht ov Heat^Kngineb. 

laws of 28. A heat-engine acts by taking in heat, converting a imrt of 
tbermo* the heat received into mechanical energy, which appears ^ the 
dyna- work done by the engine, and rejecting the remainder, still in the 
uiins. form of heat. The theory of heat-enj^ines comprises the study of 
the amount of work done, in its relation to the lieat supplied and 
to the heat rejected. The theory is based on the two laws of 
thermodynamics, which may be stated here as ibllows : — 

Law 1. Wtwii inedumical emrgy is produced from hcaty 1 thermal 
unit of heat goes out of existence for every 772 fooUpounda of work 
done; andy conversely y when heat is prodvuced iy the expenditure of 
mechanical energy y 1 thermal unit of heat conus into exisiencefor 
every 772 foot-pounds of work spent. 

The “thermal unit*' is the heat required to raise the tem^iera- 
ture of 1 lb of water 1 degree Fahr. when at its temperature of 
maximum density. The equivalent quantity of work, 772 foot- 
pounds, was determined by the experiments of Joule, and is called 
Joule’s equivalent. Later researches by Joule and others have 
indicated that this number is probably too small; it should 
perhaps he as much as 774 foot-))OundS. Joule’s original value is 
still generally used by engineers; and as it enters into many 
published tables it may conveniently bo adhered to until its 
accuracy is more definitely dispn>vetl. Since a definite number of 
foot-pounds are c<juivaleiit to 1 thermal unit, we may, if w’e please, 
express quantities of work in thermal units, or quantities of heat 
in foot-pounds ; tlie latter practice will frequently be found 
useful. 

Law 2. It is impossible for a self-acting niachincy unaided by any 
extcrml agcnci/y to convey heat from one body to another at a higher 
temperature. 

This is the form in which the second law has been stated by 
Clausius. Another statement of it, different in form but similar 
ill ctfeet, has been given by Thomson. Its force may not be 
immediately obviou.s, but it will be shown below that it introduces 
a must important limitation of the power which any engine has 
of converting heat into work. So far as the first law shows, there 
is nothing to jircveiit the whole heat taken in by the engine from 
changing into mechanical energy. In consequence of the second 
law, how'over, no heat-engiiio converts, or can convert, more than 
a small fraction of the heat supplied to it into work ; a large jiart 
18 necessarily rejected as heat. The ratio 

Heat conv erted into work 
Heat taken in by the eiigino 

is a fraction always niu<;h less than unity. This ratio is called the 
effielenxy of the engine considered as a licat-oiigine. 

Working ^ 24. In every heat-engine there is a working subsUmee which takes 
sub- in and rejects heat, thereby suffering changes of form, or mom 
stance, commonly of volume, and does work by overcoiniiig resistance to 
these changes of form or volume. The working sulKstance may 
bo gaseous, liquid, or solid. We can, for example, iinagiiio a heat- 
engine in which the working subsUnce is a long metallic rod, 
arranged to act as the jiiiwl of a rated let- wheel with fine teeth. 
Lot the rod be heated so that it elongates suitieicntly 1<» drive the 
wheel forward through the sjiace of one tooth. ’J’lieii let the lod 
be cooled (say by applying cold water), the wheel being meanwhile 
held from returning by a separate elick or detent. The rod, on 
cooling, will retract so as to engage itself with the next succeeding 
tooth, whieh may then be driven forwaid by heating the lod again, 
and so on. To make it evident that such an engine would do 
work, w^e have only to suppose that the latehet-whcel carries round 
with it a drum by which a wu-ight is wound up. Wo have, then, 
a complete heat-engine, in whi«jli the working auhstance is a solid 
rod, which receives heat by being brought into contact with some 
source of heat at a comparatively higli temperature, ti’ansforms a 
small ])art of this heat info W'ork, and i ejects the lemainder to 
wdiat we muy call a receiver of heat, at a coniparatively low 
temperature. The greater jiart of the lieat may be said simply to 
pass through the engine, from fhe source to the receiver, becoming 
degraded as regards temperature as it goes. We shall see presently i 
that this is typical of tlie action of all heat-engines; when they | 
are doing w’ork, the heat which they reject is rejected at a tcmi)ei’a- 
turc low’er than that at whieh it is fakeii in. They convert some 
heat into work only by letting down a much larger quantity of 
heat from a high to a rclutively low temperature. The action is 
analogous to that of a w.itcr-wliccl, wdiich does work by letting 
down watfir from a high to a low'cr level, but with this important 
ditferenco that in the transfer which occurs in bcat-eiigiiies an 
amount of heat disapjiears which i.s equivalent 1o the work done. 

25. In almost all actual lieat-enginos the working substance is a 
fluid. In some it is air, in some a mixture of sevctnl gases. In the 
steam-engino the working lluid is a mixture (in varying ju-ojiortious) 
of water and steam. With a fluid for working substance, work is 
done by changes of volume only ; its amount depends solely on the 
relation of pressure to volume during the change, and not at all on 
the form of the vcs.scl8 in which the change takes place. Let a diagram 
bo drawn (fig. 9) in which the relation of the intensity of pressure 
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® worWnp Bubstwice is graphicaUr 

wAibited by the line ABC, whore AM. CN ate pressures sn.l A^ 
yVJ are volumes, then the ivork done by the substance in oxpand- 
ing from A to C is the area of the figure MABCN. And similarly 
it the substance bo compressitid from 
C back to its original volume in such 
a manner that the lino CDA repre- 
sents the relation of )>rc.ssure and 
volume during compression, the work 
done upon tlie substance is the figurD ^ 

NCI) AM. Taking the two operations \ 
together, we find that the subst since 
has clone a nut amount of work equal 
to the area of the slnulcd fitnire 
A13CDA, or /VdV. This is an cx- 
am]dc and a generalization of the 
method of representing work winch Watt introduced by his iuven- 
tion of the indicator ; the figure A IJCDA may be called t’iie indicator 
diagram of the supposed action. 

26. Generally m heat-cngiiie.s the woiking bubst.mcc ref urns Cycle of 
periodically to the same .state of teni]>erature, piessuic, volume, operatio® 
and physical condition. Wlieii this has oecurreo. the substauec^ is of work- 
said to have passed through a comiilete cycle of ojMuatn'iis. For mg sub- 
example, in a condensing Mteam-engiiie, water taken fiom the hot- stance, 
well is pumt>ed into the boiler; it then passes into the cylinder as 
steam, pa.sse8 thence into the coiidciiscr, and thence again into 

the hot- well; it completes the cycle by returning to the same con- 
dition as at first. Jn other lo.ss obvious caHe.s, as in tbal of the 
non-coiidonsing steam-engine, a little consideration will show tlnit 
the cycle is completed, not indeed by the same portion of woiking 
substance being returned to the boiler, but by an equal quantity 
of water being fed to it, while the steam which has been discharged 
into the atmosphere cools to the leinjicraturc of the lee<i. In the 
th<*ory of licat-cnginea it i.s of the first importance fo consider 
(as wras first done by Carnot in 1824) tlie cycle of o)>ciutions per- 
formed by the working siibstance as a complete whoh*. If we stop 
short of the compl(‘tion of a cycle rniittiUK arc conifilicated by the 
fact that the 8ub.stunce is in a state diffoicnt from its initial state, 
and may therefore have changed its stock of internal energy. 

After a complete cycle, on the other hand, we know at once tliat, 
since the condition i,s the same, the internal energy of the substance 
is the same as at first, and tlicrcfore — 

Heat taken in = work doiio t heat rejected. 

27. It will serve qiir purjiose best to appiouch the theory ofKugmo 
heat-engines by considering, in the first instance, the action of working 
an engine in which the woiking substance is any one of the with a 
Ho-callcd permanent gasc.s, or a mixtiue of them, such as air The jierfect 
word porniunent, as ajiplied to a gas, can iiow^ be understood only gas. 

as meaning that the gas is liquefied with difficulty —cither by the 
use of extremely low temperature or extremely high pressure or 
both. So long us gases arc under condition.s of jnessure and tinii- 
]K?rature widely dilicient fniin tho.so wliidi ]uo<lnce liquefaction, 
they conform very a])pro\iimitely to certain simple laws — laws 
which may be rc*gardcd as rigorously applicable to nlcal substance.s 
called perfect gases. Altci stating tiic.se laws biictly we shall 
examine the efficiency of a heat-engine using a gas in a certain 
manner as working siib.stance, and tlieii show that the conclii.sioii 
.sodeiived has a general application fo all heat-engines whatsoever. 

In this ]»roeed lire there is no saeiiticeof gcMHM.ility, and a puit of 
the pioccs.s is of indeitendciit scivice in the discussion of actual 
air-eiigiiies. 

28. The laws of the permanent ga.ses aie the following : — 

La IV 1 (Hoyle). The volume of a giren vuts'i of gas varies 
vaversely as the pressure, the temperature being kept roustanf. 

Thus, if V be the volume of 1 lb of a gas in cubic feet, and I' 
the pressure in })Ounds ]K‘r square. f<»ot, so long ns tlic teiupeiufiiie 
is unchanged — 

Poe V"*, or PV constant. 

For air the value of the coisstani is 2(1220 w'licn the fenip'-iaturc is 
32*F. 

29. Law' 2 (Charle.s). Under condant pressure igua! cola mes of 
different gasrji increase, egunlly for the same inaement of tempera- 
ture, AlsOy if a gas be heatfd under eon sfrtrd. pressure, etjaal nicrc^ 
meiUs of its volume corresjnnnl si rtf loailg to egual vdenah of teiu- 
perature as determined by the scale of a werenry thermomelcr. 

Thus, let us take, ^ay, 493 cubic inches of hydrogen, also of 
oxygen, of air, Ac., all at .32” 1'., nml, keeping each at a constant 
jircssUrc (not neccssaiily the .same f<»r all), heat all .so that their 
temperature rises 1® F. AVc .shall find that cadi has expanded by 
sen.sibly the same amount and now oefUj»ic.s 4i>4 cubic indies. 

And fui-thnr, if we lieat any one through another V V. to 34' K., 
we shall find that its volume is now' 49.5 cubic inches, ami .so on. 

Thus for any gas, kejit at constant j»rc.ssure, if the loluiiie was 


> Since tlie liquefaction of itydrogen and otiici gusce by MM. Cuilktet and 
PiCtet. 
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498 at 32* F., 
it would bo 492 at 31* F., 

461 at 0“F., 

and finally 0 at - 461* K , 

f i)rovi(l(nl the same law uore to liold ut iiuhdiniicly low tom^ieraturea. 
This we may assume to ho the ease with a jHirfoct gas, although 
illy actual gas would cliango its {diysh'al slate long before so low a 
ti'iiineraturo were reached. 

Absolute This result may ho couci8(dy expmssod by saying that if we 
teni|jera- reckon tem]»cratiire, not from the ordimivy z»‘vo but from a )>oint 
ture. 461" below' tho zero of Fahrenheit’s scale, the volume of a given 
quantity of a gas, kent at constant pressure, is proportional to tlio 
tcmiieraturc reckoned from that zero. Temperatures so reckoned 
are called absolute temperatures, and tho point -461" F. is called 
the nlhsolute zeio of temperature. Denoting any tcniperatuie 
according to the ordinary scahi by t, and the corresponding 
absolute temperaturo by t, wo have 

t==^^- 461 on the Fahrenheit scale, 
and T + 274 on the Centigrade scale. 

Chaile.H’s law' shows that if temperatures be measured by thermo- 
meter.s in which the expanding hubstanco is air, hyilrogui, oxygen, 
or any other ]>ermaiicnt gas, and, if tlioso intervaLs of temperature 
be calknl equal which corres]KUid to e(|ual amounts of e.\pan.sion, 
then the indications ol lhe.so thcrmoimdcrs always agice very 
closely with each other, and also agice, though less closely, xvitfi 
tho indications of a mercury thermometer. We shall see later 
that the tlieory of licat-ciigines allot ds a means of forming a 
thermometric scale which is imlcpcmleiit of the properties, as to 
expansion, of any substance, and that this .scale coincides with the 
scale of a jxTfcet gas thcimonietcr, a fact wdncli justifies the use of 
tho term uhsoliile, ns ajq»lied to fomperaturcs measured by tho 
expansion ol a ga.s. 

30. Combining law’s 1 ami 2, we Jiavc, for a given mas.s of any gas, 
FV-ct, 

wlieie r is a comstaiit depending on tho .specilic density of the gas 
uml on the units in which 1* and V aicmcusiircd. In what follows 
we .shall assume that F is measured in pounds per sipiai-e foot, that 
V 1.S the volume of 1 ft) in cubic feet, ami that r is the absolute 
tcnipeiatuio iii Fahrenheit degrees. In air, with these units, 

FV^ 53‘18t. 

llegii- 31. Lwv 3 (licguauH). The spn-ijb heaf al eomfmU pressure is 
ault's cornffOit for luiii (fas. 

law. 15y specilic he.at at eoiKstant pressure is meant the heat taken in 

Specille by 1 ft) of a siiUstaiieo wdieii its temperatui<3 n.se.s 1" F., while the 
heat at prcssuie remains unchanged — the volume of course increasing, 
constant The law states that this quantity is the same fur any one gas, no 
pressure, matter wdiat he the le^miKU’atuic, or wloit the constant pressuie, 
at which the process of heating laki's place. 

Specific 32. Another important quantity in the tlicoiy of heat-engines is 
heat ut the specific heat at conslant volume, that is, the heat taken in by 
constant 1 ft* of the substance when its teiiipuratiire rises 1" F. while the 
voluine. volume remains unchanged —tlie pressure of cour.so increasing. 

A\o .shall denote specific lieat at constant pressuie by Kp and 
specific heat at constant volume by K«. Let 1 lb of a gas be heated 
at coii.staiit pressuie F from temperature tj to ternperatuie (abso- 
lute). Let V, he tlie volume at t, and V.j the voluiiio at Heat 

is taken in, and external work is done by the expansion of the gas, 
namely- - 

Heat taken iii’^-K^(T.j-T,). 

Work doiie-F(Va- V i) = c(t.j- Ti). 

Tho dillerenco between these quantities, or (Kj,-c)(t 2 -Ti), is the 
amoniit by whiefi the stock of internal energy jiosscssed by the 
gas has increased during the process. Wc shall sec jircsently that 
this gain of internal cmu’gy would liavc been the same had the gas 
passed ill any other maimer from to t,,. 

Joule's 33. Law 4 (Joule). Ulitii a [ps cxpdmh without doing external 
law. work, and without taking in or giving out heal, its temperature does 
not ehxinge. 

To prove this, Joule connected a vessel containing compressed 
gas w’itli another ve.ssel that W'as empty, by means of a pi|)G with 
a closed stop-cock. Both vessels were immersed in a tub of water j 
atid,weio allowed to assume a uniform tciTineratiiie. Then tlie 
stop-cock was opened, tho gas expanded w'itiiout doing external 
work, ami finally the temperature of the water in the tub w'as found 
to have undergone no change. Tho teinpcrature of tho gas was 
unaltered, and no heat had been taken in or given out by it., 
internal 34. 8inco the gas had neitlicr gained nor lost heat, and had don© 
energy no work, its internal energy was tho saiuo at tlie end as at the 
of a gas beginning of the experinient. Tbo pressure and volume had 

depeii(l.s clianged, but the temperaturo had not. We must therefore con- 
only on chide that the internal energy of a given mass of a gas depends 
tempera- only on its temperature, and not upon its pressure or volume ; in 
ture. other w'ords, a cnaiige of pressure and volume not associated with 
a change of ternperatuie does not alter tho internal energy. Hence 


in any clian^ of temperature the change of internal energy is inde- 
ptoiident of the relation of pressure to volume throughout the opera- 
tion. Now we have seen above that tho quantity 

(Kj,-c)(ra-Ti) 

measures the gain of internal energy w’hen 1 lb of a gas has its 
temperature changed from tj to Vg in one particular way, namely, 
at constant pressure. Ileneo this same quantity also measures the 
gain of intcnml energy whon 1 lb of a ga.s has its temperature 
changed from to in any manner whatsoever. 

35. Next consider the case of 1 lb of a gas heated from T] to Tg at Rel 
constant volume. The lieat taken in is of t 

K»(ra-T 3 ). two 

Since no work is done, this is all gain of internal energy, and is ^ 
therefore (§34) equal to 

(K,-e)(T,-T,). 

Hence in any gas 

Kji, 

The ratio Kp/K, will be denoted by -v ; obviously K»«=c/(7~1). 

The following table of values of K;„ K,, c, andy will be found 
useful in dealing with air and gas engines. 

Tabi.15 I . — Properties of Gases. 



Kp. 

K„. 

c. 

y* 

Dry air 

Fimt-lbs. 

183-4 

Foot Ibn. 
130-2 

Foot-IbM. 

63-2 

1*409 

Oxygen 

167*9 

119-8 

48*1 

1*402 

Nitiogen 

188-2 

133*4 

54-8 

1-411 

Hydrogen 

2632 

1864 

768 

1-412 

Oarboiiic oxide 

189-1 

133-4 

65-7 

1*418 

Carbonic acid 

167-4 

132 ‘6 

34-8 

1*263 

Marsli gu.s 

4.57-7 

363-1 

94 6 

1 *261 

Olefiant ga.s 

311*9 

*'257-7 

54-2 

1-213 

Steam gas, or higlily ) 
supei heated steam . . ) 

371 

28.5-5 

85-5 

1*80 



36. We shall now ictiuu to the consideration of diagrams like W“o] 
that of § 25, which exhibit the action 
of a working substance by curves show- 
ing the relation of F to V during ex- 
pansion or compression. In most of 
the instances whicli oeenr in tho theory ^1 
of lieat-engincs such curves may he cx- ! 
actly or approximately repre.sented by *| 
equations of tlie form 

FV'"'. constant, 

where the index n lias various numer- 
ical values. Let AB, fig. 10, be a curve ^ 

of expansion (of any substance) in 

which PV** is constant, from pressure Fj and volume V, at A to 
pressure. Pg and volume Vg .it B. We have, by assumption, 

yvi * l/v, V« l-n 

This may also be w’ritteu 

71 - 1 * 

w'hcro r is the ratio Vg/Vj, wdiich may be called the ratio of 
expansion. 

Still another form of the above expression for the W'ork done is 
w - 1 

87. Applying this result to the ca.so of an expanding gas, wo 
have 

Work done-»i;(Ti - Tg) / (w - 1). 

Tho loss of iiitorual energy during expansion is, by § 34, 

K.(t, - Tg) , or c(t, - Tg) / (7 - 1), by § 35. 

Suppose now that the mode of ex|)ansion is such that the loss of 
internal energy is equal to the external work done, then 

c(t, - Tg) c(t 3 - To) 

and the law of expaihsion is 

PV*^ constant. 

The same formula applies when a gas is being compressed in 
such a manner that the work spent upon the gas is e<iual to tho 
gain of intonial energy by the gus. 

38. This mode of expansion (or compros-sion) is termed adm^ A 
Imtie. It occurs when the working substance is neither gaining h 
nor losing heat by conduction or radiation or internal chemical e 
action. It would be realized if wo liad a substance expanding or s 
being compressed, without chemical change, in a cylinder which 
(with the piston) was a jicrfcct non-conductor of heat. In adiabatic 
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exlMJqsion the external work ie done entirely at the expense of the 


anfastanee’s stock of internal energy 
aion of a gas the tenaperaturo falls, 


rmal 

lan- 

1 . 


Hence in the adiabatic expan- 
and in adiabatic compression it 


Vir- 


uses. To find tlie change of temperature in a gas when exfiaiided 
or compressed adiabatically we have only to combine the equations 

■P.VJ and 

I f 1 ’ 

and we find „ , 

r,-T, (V,/V/-*. 

It is clear from the above that if, during expansion, n is less 
tlian y the fluid is taking in heat, and if n is dealer than y the 
fluid is rejecting heat. 

39. Another very important mode of expansion or compression 
is that called isothermal^ in which the temperature of the working 
substance is kept constant daring the process. 

In the case of a gas the curve of isothermal exi^Minsion is a 
1 octangular hyperbola, having the equation 
PV — constant— CT. 

When a gas ex2)and8 (or is compressed) isotlierinally at tempera- 
ture T from Vj to V.J the work done by (or upon) it (per lb) is 

^'^“PdV-r^ "-—PVlog.r-erlog.r, 

where r is the ratio V.j/V| as before.^ 

During isothermal expansion or compression a gas snfTers no 
change of iuteiual energy (by §34, since r is constant). Hence 
during isothermal expansion a gas must 
take in an amount oi heat just equal to 
the work it does, and during isotlierinal 
comia'easioTi it must reject an amount 
of heat just equal to the work sjieiit 
upon it. The oxf»ression crlog^r con- 
sequently measures, not only the work 
done by or upon the gas, but also the 
heat taken in during isothermal expan- 
sion or given out during isothermal 
compression. In tin) diagram, fig. 11, 
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the lino AB is an <’xanij»lo of a curve of isothermal expansion for 
a perlect gas, called for brevity an isothermal line, while AC is an 
adiabatic line starting from tlie same point A. 

40. Wo mIiuII now consider tho action of an ideal engine in 
which the working suhstance is a perfect gas, and is caused to 
j»ass through a cycle of clnuigcs 
eacli of which is either isother- 
mal or atliahatic. Tlie cycle 
to be described was first exa- 
mined by Carnot, and is hjioken 
of as Carnot’s cycle of opera- 
tions. Imagine a cylinder and 
piston coini>OHod of a jiorfectly 
lion • conducting iriatei lal, « 
except as regards the hot tom ^ | 
of the cylinder, which is a ’"3 
‘oiidnctor. Imagine also a . 
hot body or indelmitely ea- 

I iacious source of heat A, | 
tofit always at a tempeia- . 
turo T|, a peifectly non- M 
conducting cover B, ond a 
cold body or iudefimtely 


1 

\ 





— 
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Fig llf — Curimt’n Cycle, with u 
fur wuikini; Bubstaiicc. 


capacious rei'eivcr of heat C, kept always at a temperature Tg, which 
is lower than tj. It is siipiiosed that A, B, 01 C can he apfdied to 
the bottom of the cylinder. Det the cylinder eontain 1 tb of a 
perfect gas, at toinperaline Tj, voliinio V<„ and 2)iessure !« to begin 
with. The sullixes reler to tlic jiomts on the iiulieator diagiaiii, 
fig. 12. 

(1) Apply A, and allow ;he piston to rise. Tho gas expands 

isothornially at faking heat from A und doing work. Tho 

jiressure changes to P/, anti the volume toV6. 

(2) Remove A and apply B. Allow the piston to go on rising. 

Tho gas exi>an<ls adiabatically, doing work at the expense of its 
internal energy, and tin; toiiqieraturo falls. Let this go on until 
the temperature is t... Tlie pressure is then ]%, and the volume Vr. 

(3) Uemovo B ami ajiply C. Force tho jnston down. 'J’he gas 

is coinjiressed isotlierinally at since llio smulJcst inciease ot 
temperature above r.^ causes heat to jiass into C. Work is spent 
upon tho gas, and heat is j i jeeted to C. Let this he (^ontiniu'd 
until a certain pointed (tig. 12) is reached, siieh that the fourth 
operation will cornjdcte, the cycle. 

(4) Uemovo (" and ajiply B. Continue the compression, which 
is now adiabatic. The ju-cssure and tciiqxTuturc rise, and if the 
point d has been propel ly chosen, when the iiressuio is restoicd to 
Its original value tho tenqieratuie will also have risen to iks 


* In calculations M'lieiv ihJs expression is in\i»I\e«l It Is eonveiiicnt lo romuni- 

berthatloge, tlie hyperbulic logaiitlini, of au> nunibei is times the coiuinun 
logarithm of the number. 


onginal value tj. [Iii other words, the third operation must be 
stopped when a point d is readied such that an adiabatic line 
drawn through d will {lass through a.] This completes the cycle. 

To find the proper place at which to stop tho third operation, 'ue 
have, by § 88, 1 ill tho second oiieration, and again 

T,/r2«(V rf/Va )y“i in tho fourth operation. Hence V^/V^, 

and Vi/Va, the ratio of isothermal expansion, is equal to V,/Vii, 
the ratio of isothermal conquessioii. For brevity wo shall denote 
either of these last ratios by r, 

41. Tho following are tlie transfers of heat to and from the 
working fluid, in successive stages of the cycle • — 

(1) Heat taken in from A'-ct, log^r (by § 39). 

I (2) Mo heat taken in or rejected 
j (3) Heat rejected to (j « fra log (by § 39). 

I (4) No heat taken in or rejeckd. 

Hence, by tho first law of Ihermodynamics, the net external wo;k 
done by the gas is 

r(Ti- T.^) log, r; 

and tho efficiency of the engine (§ 23) is 

c(Ti- >Ta)log,r t,-T2 
CT,iog^r ^ Tj 

This is tho fraction of the wdiole heal given to it winch an 
engine following Carnot’s cycle converts into work. The engine 
takes ill an amount of heat, at tho temponituro of tho source, pro- 
portional to Tj ; it rejects an amount of heat, at the ternpeiatuie of 
the receiver, jiroportioiial to Tg. It works within a laiige of tem- 
jierature extending from rjto Tg, by letting down heat from t, to 
T.j(§ 24), and in tho jnocess it converts into work a fraction of that 
heat, which fraction will ho greater the lower tho temperatiiic 
Tg at which heat is rejected is below tho temperature Tj at which 
heat is received. 

42. Next lot ns coiiskliT what w-ill hapi»eii if we reverse Carnot’s (.'amot’s 
cycle, that is to say, if wo force tins engine to act so that the same cycle 
indicator diagram as before is traced out, but in the direction reversed. 
op|Kisite to that followed in § 40. Starting as before from the 

point a and with the gas at tj, W'e shall requii*c tho following four 
operations ; - 

(1) Ap])lv B and allow the ]>iston to rise. The gas expands 
adiabatically, tin* curve, traced is cw/, and w’heii d is reached the 
temperature has fallen to Tg. 

(2) Remove B and iqqdy (J, Allows the jiiston to go on rising. 

The gas expands isothcrmally at t.j, taking beat from 0, and the 
curve do is tiiiceil. 

(3) Riuuove and ajiply B. Comiiress the gas. The ^irocess is 
adiabatic. The curve tiaccd is c/>, and when h is reached the 
temperature Las risen to 

(4) Remove B and ujiply A. Continue tho compression, which 
is now isothermal, at t,. Heat is now ri*jected to A, and the 
cycle is comfilered by the curve l/a. 

In this inocess tin eiiguie is not doing work ; on the contrary, 
work is sptut iqion it eijual fo the aiea of the diagram, or 
c(ti ~Tg)log,,r. Heat i.s taken in fiom (’ in the first ojieration, 
to the amount crglog^r. Heat is lejecteil to A in the fouitli 
operation, to tho amount CTjlog^r. lii the first and lliird opera- 
tions there is no transfer of heat. 

The action is now 111 evi*iy respect the rcver.se of what it 
wa.s Indore. The. same work is now spent upon tho engine as was 
foriiierly done by it. Tlie same amount ofhuiit is now gneii to the 
hot body A as was forrmwly taken fiom it. The. sumo amount of 
heat is now taken from the cold body C as w^as formerly given to it, 
as will be seen by the following scheme 

(UtnatCs (fi/i'h’f Dmrf. 

Woik done by tlie engiin* -'^(tj - Tm) log,,r ; 

Heat taken fiom A - CTjlog,,/-; 

Heat rejected to ("=^=^CT^,log^/*. 

Oft mot's lif'nr.'^ni 

Wolk spent upon the engine -- c (t, t.J log/r ; 

Heat 1 ejected lo A CTjlog^T; 

Heat taken fiom C- tTglog// 

Tho rcveisul of the woik lias been accompanied by >111 exact 
reversal of each of tlie tiaiisf<*is of lie.if 

43. All engine in whicli this is jiossilile is called, from the Bevera- 
thermodynaiiiic poinf of view, a mnstlflr engine. In otherwoid.s, ikle 

tt reveisibic heat-engine ls one wJiicIi, if foiced to tiace out its cMigme 
indicator diagram r(*veis'*d in dmction, so that tho woik w'liich 
would be done by tlio engine, when innniiig direct, i.s actually 
spent upon it, W'iil leject to fho soiuce of heat the same quantity 
of heat as, when niimiiig dins I, it would lake fiom the .souice, niid 
wdll lake from the leceivcr o! heat the same (piaiitity as, when 
rmiiiiijg diieot, it would legs i to the receiver. By “tlm souice of 
heat” IS meant the hot body which arts as source, and l»y “the 
receiver” is meant the cold body which acts a.s receiver, when the 

XXll 61 
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engine is ninning direct Camot^s engine is one exainnlo of a 
reversible engine. The idea of thermodynamic reversioility is 
highly important, for the leason that no heat-engine can be more 
eflieieiit than a I'eversiblo engine, it both take in and reject heat at 
tlie same ]»air of temperatures. 

Reversi* 44. To provf3 this, let it be supposed that we have two engines 
bility M ond N, of whieli N is reversible in the above sense, and that we 

the test have a hot boily A capable of octiiig as a source of boat, and a 

of per- c old body C c«T»ablc of acting as a receiver of heut. The engine 

fectiou M is set to work as a heat-engine, taking heat from A and rejecting 

in a heat to 0. To prove that M cannot be more efficient than the 

heat- reversible engine N, we shall ossuino that it is more efficient, and 

««ngine. trace the consequoiices of that assumption. 

Let M, working direct, be coupled so us to work N reversed ; 
if we suppose that the engines are without mechanical friction, and 
can be collided iij> without loss of power, tho work represented by tlio 
indicator diagram of M is spent on N, and N will therefore reject to 
A an amount of heat which wo will call Qa and take from Han 
amount of heat wdiich we will cull Qb. Now, since N is revcisihle, 
if it worked direct, taking Qa from A, it would do the same amount 
of work ns, in tlie 8iii)po.sed eircum.stanecs, is spent upon it. 
Hence, if M is more efficient than N it i.s taking from A an amount 
of heat than Qa, and coiisetiiiciitly also is giving to H an 
amount of lieat correspondingly le.ss than Qn. Tho joint effect, 
therefore, of M, working direct and N woiking reversed is that tho 
heat taken from A hv M i.s less than the heat given to A by N, while 
tho heat given to H by M i.s le.ss (to nn equal extent) than the heat 
taken from H by N. Tlie con.seoiience is that the hot body A 
is gaining heat on the whole, and the cold body H is losing an 
equal ainoniit of beat ; in other words, with tho continnod action 
of tho donhle system licat passes, in iii<lelinitc*ly large quantity, 
from a cold body to a hot body, by means of an agency which, 
it is to he observed, is juirely selt-acting, for it we suppose there is 
no inecliaiiical friction tho system reipiires no help irom without. 
Now this result is, by the second law of thermodynamics (§ 23), 
contrary to all exfieriencc ; and wo arc forced to conclude that the 
assumption that AI is more efficient than the reversible engine N, 
when l)oth fake in and reject heat at the same two tenqieratures, 
is false. Hence, with given tciii[>eraturos of source and leceivcr of 
heat no engine is more efficient than a reversible engine. 

Next, let M and N both be icversiblo and both work between 
the same limits, but bo diffoTont in any other respect. Then by 
the foregoing argument M cannot be nioio eirioient than N, 
neither can N be more efficient than M. Hence all reversible heat- 
onginos taking in and rejecting heat at the Buinc temjicraturcs are 
equally efiiciont. 

45. These resulls imply that reversibility, in tbe tliermodynainic 
sense, is the ciitorion of what may be called jierlection in a heat- 
engine. A reversible engine i.s perfect in tlio sense lliat it cannot 
bo improved on us regards efficiency ; no other engine, taking in 
and rejecting heat at the same temperatures, will convert into work 
a greater fraction of tlie heat whicli it tak«s in. Moreover, if this 
criterion be satisfieil, it is as regards efficiency a matter of complete 
indifference what is the nature of the working substance, or what, 
in other respects, is the mode of tho eugiiie’s action. 

Bffi- 46. Further, since all engines that arc reversible are equally 

eiency of efficient, provided they work between the same tern pern ture.s, an 
a jierfect oxpre.ssiori for thfi efficiency of one will apply equally to all. Now', 
heati- the engine whose efficiency we have found in § 41 is one example of 
engine, a revorsiblu engine. Hence its efficiency 

(t^ ~ T..) / Tj 

is tho efficiency of any rever.siblo lieat-engine whatsoever taking in 
heat at t, and rejecting he.it at t.j. And, a.s no engine can be more 
efficient than one tliat is reversible, tills expre.ssioii is the measure 
of jKrfect cfficipujcy. Wo have thus arrived at the immensely 
important conclusion tluit no lieat-ongine can convert into woik a 
greater fraction of the heat w'hicli it receives tlian is expressed by 
the excess of the temperature of reception above that of rejection 
divided by the absolute teiniicratiire of reccjition. 

Sum- 47. Briefly recapitulated, the steps of the argument by which 
raary of this result has been reached are as follows. After stating tho 
the argil- experimental law's to which gases conform, w'c examined tho action 
meiit. of a heat-engine in which the working substance took in heat 
w'hcu at the temperature of the source and njcctcd heat when 
.'it Jhe temperature of the receiver, the cliange of teiiqierature 
from one to the other of these limits being accomplished by 
adiabatic expansion and adiabatic compression. 'I'ukiiig a sjiecial 
case in whicn this engine had for its w'orking substance a y»erfect 
gas, w'e found that its efficiency w'a.s (tj - (§ 41). Wc also 

observed that it W'as, in the tnennodyimmic sense, a reversible 
engine (§ 43) Then we found, by an apjdication of the second 
law of thermodynamics, that no hcat-eiigino can have a higher 
efficiency than a reversible engine, when taking in and giving out 
lioat at the same tw'o temperatures and ; this w'ns shown by 
the fact tliat a contrary assumption leads to a violation of the 
second law (§ 44). Hence, we concluded that all reversible heat- 
engines rcccivinflr and rejecting heat at tho same temperatures ti 


and respectively are equally efficient^ and ^enceiliat the ^ 

(vj - Tj) /t„ already determined for one particular reversible , 
measures the efficiency of any reversible engine, and is a limit of 
efficiency which no engine whatever can exceed. 

48. The second law of thermodynamics, on which (alon^ with Seeont 
the first law) this conclusion rests has been given in many dmerent law of 
forms. Tho statement of it in § 28 is tliat of Clausius, and is therm 
very similar to that of Sir W. Thomson. Rankine, to whom with dynan 
Thomson and Clausius is due the development of the theory of heat* 
engines from the point at which Carnot left it, has stated the second 

law in a form which is neither easy to understand, nor obvious, as 
an ex|)erimontal result, when understood. His statement runs 

** It the absolute tcnqieraturc of any uniformly hot substance be 
divided into any number of equal parts, the effects of those parts in 
causing work to be jierformod are equal. 

To make this intelligible wo may suppose that any quantity gf ot 
heat from a source at temjierature ti is taken by the first of a 
senes of perfect heat-engines, and tliat this engine rejects heat 
at a temperature less tlian by a certain interval Ar. Let 
tho h(‘at 60 rejected by the first engine form the heat supply of a 
second perfect engine working from to rg through an iMjual inter- 
val At ; let the lieat which it in turn rejects form the heat-supply 
of a third perfect engine working again' through an equal interval 
from 7g to ; and so on. The efficiencies of the several engines 

are (by § 46) — . — , — , Ac. The amounts of licnt supplied to 

T] Tg Tj 

them are i , g-* , Ac. Hence the amount of w'ork done by 

Tj Ta 

each engine is the same, namely, 5 - - . Thus Rankine's statement 

is to be understood as meaning tliat each of the equal intervals 
into which any range of temperature may ho divided is equally 
effective in allowing work to be pi-odiiced from heat when luiat is 
made to pass, doing work in the ino.st efficient jiossiblo way, through 
all the intervals from the top to the bottom of tbe iaug«*. 

49. A iHiint of much theoretical interest may be noted in pass- Ther 
ing. In place of measuring temperature, as W'o have done, by tho dynn 
exfiansioii of a perfect ga.s, a scale of temperature might be formed abso' 
thus. Starting from any one tcm]>eratiire, let a series of intervals meaJ 
be taken sucb that a scrie.s of reversible engines, each working nieni 
w’itb one ot tho intervals for its range, in the manner described in teinj 
§ 48 (so that the heat rejected by the first forms tho .supply of the lure, 
second, and so on), will each do the same amount oi work ; then 
mil these inJt.crmh equal. This gives a scale of teuii»eratiuo (oiigiii- 
ally suggested by Sir W. Thomson) whicli is truly absolute in tho 
sense of being imlejicndent of tlio properties of any substance ; it 
coincides, as is evident from § 48, with the scale we liave been 
u.sing, ill W'hicli equal intervals of temperature are deliiied as those 

cot responding to equal uTnouiits of cxjiansioii of a perfect gas undci* 
eomstaiit j)ic.w.sure ; and it coincides aiqiioximately with the scale 
of a mercury thermometer when that is graduated to lead from tho 
absolute zero by the addition of a suitable constant (§ 29). 

50. The availability of heat for transformation into work Con 
depends e.sseutially on the range of temperature through whieh the tior 
heat is let down from tho liot source to the cold body into which ina: 
heat is rejected ,* it is only in virtue of a difference ot temperature iiui 
between bodies that conversion of any jiart of their heat into work effi- 
liecomes possible. If T] and are the highest and lowest tern- cier 
peratiires of the range through W'hich a heat-engine works, it is 
clear that the maximum of efficiency can be reached only when 
the engine takes in all its heat at and rejects at Tg all that is 
rejected. AV i th res| lect to every portion of heat taken in and rejected 
the greatest ideal efficiency is 

Temperature of reception - temperatur e of rej ection 
Temperature of recejilioii 

Any heat taken in at a temperature below ti or rejected at a 
temperature above Tg will have less availability for conversion into 
work than if taken in at 1 1 and rejected at tj, and hence, w ith a given 
]>air of limiting temperatures, it is essential to maximum efficiency 
that no heat be taken in by the engine except at tho top of the 
range, and no heat rejected except at tho bottom of tho range. 
Further, as we have seen in § 45, when the temperatures at which 
heat is received and rejected are assigned, an engine attains tho 
maximum of efficiency if it be reversible, 

51. It is therefore important to inquire more particularly what Co 
kinds of action mo reversible in the thermodynamic sense. A little tio 
consideration will show that a transfer of heat from tbe source or to rei 
the receiver is reversible only when the working substance is at bil 
sensibly tbe same temjieraturc as the source or the ixiceiver, as tho 
ca.se may be, and an expansion is reversible only when it occurs by 
the gradual (lisplacement of some iiart of the containing envelope in 
such a manner that tho expanding fluid does external work on the 
envelope, and does not W'aste energy to any sensible extent in setting 
itself in motion. This excludes wdiat may be termed free expansion, 
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. Bttch M thoit of tlie as Sn Jonle'^s expetimantr I S8t mid it sxclndes 
miso what mky be calM imperfeody-^resuited expansion, aoch as would 
occur if the fluid were allowed to expand into a closed chamber in 
which the presaum w»s less than that of the fluid, or if tho uUton 
in a cylinder rose so fast as to cause, through the inertia of tne ex- 
panding fluid, local variations of pressure throughout the cylinder. 

To make a heat-engine, working within given limits of tempera- 
ture, as efficient as possible we must therefore strive — (1) to take 
iu no heat except at the highest temperature, and to reject no 
heat except at the lowest temperature ; (2) to secure that the 
working substance shall, when receiving heat, be at the tem^rature 
of the body from which the heat comes, and that it shall, when 
giving up heat, be at the temperature of the body to which heat is 
given up ; (3) to avoid free or imperfectly-resisted expansion. If 
those conditions are fulfilled tho engine is a i)erfect hcut-eiigino. 
pera- The first and second of these conditions are satisfied if in the 
of action of the engine" the working substance changes its tempera- 
:ing ture from to by adiabatic expansion, and from to T] by 
tance adiabatic compression, therc)>y being enabled to take in and 
ged reject heat at the ends of the range without taking in or rejecting 
dia- any by the way. This is the action in Carnot's engine (§ 40). 

; ex- 52. Hut if we can cause the working substance to deposit heat in 
ion some bodv within the engine while passing from tj to tj, iu such a 
>m- manner that the transfer of heat from the substance to tliis body is 
don. 1 eversible (satisfying tho second condition above), then when we wish 
tlie working substance to ])ass from r, to ti we may reverse this 
transfer and so recover the heat that was deposited in this body. 
>n« This alternate storing and restoring of heat may then take the 
ve ]jlace of udialiatic expansion and compression, iu causing tlio tem- 
jHMature of the working sulwtance t<» pass from tj to Tg and from 
, Tg to Ti resjipctivcly. The alternate storing ana rastoring is an 
action occurring wholly within tho engine, and is therefore distinct 
from the taking in and rejecting of heat by the engine. 

Ing's 53. Ill 1827 Robert Stirling dcKigncd an apparatus, called a rc- 
lera- f/eacrator, by which this pmeess of alternate storing and restoring 
of heut could bo actually porforinoJ. For the'piesent purpose it wnll 
suffice to describe the logencrator as a passage through which the 
working fluid can tiavcl in either direction, w’hose walls have a 
very largo capacity for heat, s«) that the amount alternately given to 
or taken from them by the working fluid causes no more than an 
insensible rise or fall in tlicir temperature. Tho toinperatu.e of the 
walls at one end of the p^issage is and this tapem continuously 
down to T.J at tho other end. When the w’oiking fluid at tem^iera- 
turo Tj enters the hot end and passes through, it comes out at the 
cold end at temperature t«, having stored in tho walls of tho 
regenerator an amount of heat which it will pick up again when 
passed thn)ugh in the opposi te direction. During the return journey 
Its tomperaturo rises from to to tj. Tiie process is strictly reversible, 
or rather w'ould bo so if the regenerator had an unlimited capacity 
for heat, if no conduction of heat took place along its walls from 
tho hot to the cold end, and if no lo.ss took place by conduction or 
radiation from its external surface. 


3 in 54, Using air as the working substauce, and employing his 
ug’s regenerator, Stirling made an ciigino (to be described later) 
»e. wiiicb, allowing lor jmictical imperfections, is the earliest example 
of a truly reversilde enginn. The cycle of operations iu Stirling’s 
engiiio is suksl antially tliis : — 

(1) Air (which has been heated to tj by ])a8sing through tho 
regenerator) is allowed to e\})uiid isothcrinally through a ratio r, 
taking in heat from a furnace and raising a piston. Heat taken 
in (per lb of air)*»CTi log er. 

(2) The air is caused to pass through tho regenerator from the 
hot to the cold end, depositing heat and having its temjierature 
lowered to t«, without change of volume. Heat stored in 
regenerator =« 1 v,.(tj - t.j). The pressure of course falls. 

(3) The air is then eoiiipressed isothcrinally to its original 
volume at To in contact with a refrigerator (or miciver of heat). 
Heat rejected -» ct » log er. 

(4) The air is again passetl through the regenerator from the 
cold to the hot end, taking uj) heat and having 

its temperature raised to tj. Heat restored by 

tho regenerator «« Ky(Ti - Tg). U 

EllK-ieucy- ;p. V 

The indicator diagram of tho action is shown 
in fig. 1 3, nnd a diagram of the engine is given ^ 

in chap. XI V'. Stirling’s engine is important, 
not as a present-day heat-engine (though it 
has recently been revived iu .small forms after 
a long interval of disuse), but booauso it is 
typical of tho only mode, other than ('aniot’s 
plan of adialiatic expansion and compression, * . .. 

by wMch tl;o action of a heaU-n^ine can 
made reversible. Valuable as tho regenerator 
has proved in metallurgy and other industrial processes, its actual 
application to heat-engines has hitherto been very limited. An- 


other way of using it in air-engines was designed by Ericsson, and 
attempts have been made by C. W, Siemens and Jonkin to apply 
It to steam-engines and to gas-engines. But almost all actual 
engines, in so far as they can bo said to approach the condition of 
revembility, do so, not by the use of tho regenerative princiide, 
but by more or less nearly adiabatic expansion and compression 
after the manner of Carnot’s ideal engine. 


111. PuorXRTlES OK SlKAM AND ThEOIIY OF THE 

Sfeam-Enoine. 


65, We have now to consider tho action of heat-engines in Fomia- 
which the working substance is water and water-vapour or tion of 
steam. The properties of steam are most eon veniently stated by steam 
referring in tho first instaiico to wliat happens wdien steuni is under 
formed under constant j)resmre. This is sulKstuntially the process constant 
which occurs in the boiler of a sb'ani-eiigiiio when the engine is pressmUi 
at work. To fix the ideas we may suppose that the ve.^'-el in which 
steam is to bo formed is a long upiight eylindcr fitted with a 
piston which maybe loaded so that it exerts a constant piessurc 
on the fluid below. Let there be, to begin with, at the foot of the 
cylinder a quantity of water (which for conveniem e of numerical 
statement we shall take as 1 lb), at any temperature ; and let 
the piston press on the surface of the water with a force of 
P lb per square foot. Lot heat now bo appbed to the bottom 
of the cylinder. As it enters the water it will produce tho follow- 
ing effects in three stages 

(1) The temperature of the water rises until a eertain tempera- 
ture t is reached, at which .stcum begins to be formed. 'J’he value 
of t dc^nds on the particular pressure P w'hich the piston exerts. 

Until the tenipcratuie t is reached there is nothing but water below 
the piston. 

(2) Steam is formed, more heat being taken in. The pijston 
(which IS supposed to exert a constant pressure) rises. No 
ftirther increase of temperature occurs during this stage, which 
continues until all the water is converted into &t(‘ani. During 
this stage the steam which is formed is said to be saturated. 

The volume which the piston encloses at the end of this stage, — 
the volume, namely, of 1 lb of saturated steam at jnessure P (and 
temperature 0,—w’ill be denoted by V in cubic feet, 

(3) If after all the water is converted into steam more heat be 
allowed to enter, the volume will increase and tlic temperature 
will rise. I’he steam is then said to bo mj)erheated. 

56. The difference lictwccii saturated and superheated steam Saturatwl 
may bo expressed by saying that if water (at tho lenqicrature of inuUui»or. 
the steam) DO mixed with steam some of tho water will be evaporated heated 

if the steam is superheated, but none if the steam is saturated, .‘team. 
Any vapour in contact witli it.s Jiiiuid and in tliermal eijuilibrium 
is ne<*e.mrily saturated. When saturated it.s projicrtic.s differ coii- 
fiideiably, as a rule, from those of a perfect gas, but when super- 
heated they ai>proaih those of a perfect gas moie and more closely 
the farther tho jirocess of superheating is carried, that is to say, lliV 
more the temperature is raised above t, the temperature of saturation 
corrcspiHiding to the given pressure P. 

57. The temperature t at which steam Is tornicd dcjaiiids on the Relation 
value of P. Their relation was delcriniiicd with gicat (‘are by ofpres- 
Regnault, in a series of classical ex])cnmcnts on which our sui-e mid 
knowdodgo of the properties of .steam cliielly dcjicnds.* 'J’lie tciniM ra- 
tiressnrc of saturated steam ri-ses with tlio temiieraliire at a latc ture in 
which increases rapidly iu the upper regions of the scidc. This satumlcd 
will be apparent from the first and second columns of Table 11., sleanu 
given on next liagc, whi(’h is compiled fiom Raukine’s reduction 

of Reguault’s results. Tho first column gives the temperature on 
tho Fahr. scale; the second gives the coiTes}»oiiding pre.ssuie in 
])Ounds ])er square iucli. Ran kino lias also cxprcssecl the n‘]ation 
of temperature and pressure in saturated sleaia by the following 
formula (which is applicable with other constants to other va- 
pours 2); — 


1 ^ 396114.5 

log;? -6 -1007 .j- , 


where p is the prcssuio in ]>ounds per sipiare imh, and t is the 
absolute teinjwrature in Fahr. d(‘giees. Foi’ most jiiii poses, how'- 
ever, it is more convenient to find the ]nc.ssnr(i corresponding to a 
given tcni|)ciaturc, oi the, teniperafnro corresponding to a given 
pressure, from tlie Ublo by interpolation. 

58. The same table, shows the voluino V, iii cubic feet, occupied Relation 
by 1 Ib of satumted steam at each jircssine. This is a (|UantMy of pres- 
the direct experimental nic.isiiicmciit of which is of veiy great sure and 
difficulty. It may, howTvei*, ho calculated, from a kiiowledg(‘ «)f 
other profKjrties of sTeam, hv a ]>iorchs which will bo dcfacrihed 
later (§ 75). Tim values of V given in the tabic were determined 
by Rankiiifl by means ot this juoeess; they agree fairly w'oll with 
«uch diiwt observations of the density ofsttsani os liavo been hitlierto 

1 ^rrm iHxt France, I.S47, vnl. \si. An account of Kccnaulf's nictlnwlw of 
expcifnient uiid u mciit of Jn** ichuILs L.\piessc;d in Hutwh nicauujcs «rill be 
found in Dixon’s on Heat, 

* Phil. Mag.^ Dec. 1H54, oi Manual of the Steam-Enytne^ p. 237. 
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made.^ The relation of P to V may be approximately expressed by 
the formula® i ^ 

PV*®* constant -68500 (nearly), 
when 1* is stated in lb jwr s<|. ft. and V in cub. ft per lb. 

Taulk II.- 


Tunqterutui e 

Pressure. 

Volnmo 
of 1 lb. 

1 Heat of Fonnatlon. 

11. 

h. 

iJefrit-eH K 

H> )>er 6() iti. 

(Jub. Ft. 

Thermal Tnlts. 

Thermal Units 

3*2 

0-085 

3390 

1091 -8 

0 

41 

0-122 

2406 

1094-5 

9-0 

50 

0-173 

1782 

1097*3 

18-(> 

59 

0-241 

1264 

1100-0 

27-0 

6S 

0-333 

935 

1102-8 

36 *0 

77 

0-45-2 

699 

1105-5 

45-0 

86 

0-607 

529 

1108-2 

54-0 

95 

0-806 

405 

1111-0 

63*0 

104 

1-06 

813 

1113-7 

72-0 

113 

1 *38 

244 

1116-5 

81-0 

1*22 

1*78 

19*2 

1119*2 

90 1 

131 

2*27 

152-4 

1121-9 

99-1 

140 

2*88 

122-0 

1124-7 

108-1 

149 

8-62 

98-4.") 

11*27-4 

117*1 

158 

4*51 

80-02 

1180-2 

126*2 

167 

5*58 

65-47 

1132*9 

135*2 

176 

6*87 

53-92 

1135-6 

144*3 

185 

8*38 

44-70 

1138-4 

153-3 1 

194 

10*16 

37-26 

1141-1 

162-4 

203 

12-26 

31 *26 

1143*9 

171-4 

212 

14-70 

26 -.86 

1146*6 

180-5 

221 

17-53 

22-34 

1149 3 

189-6 

230 

20-80 

1 19 03 

1152*1 

198-7 

239 

24*54 

1 16-28 

1154-8 

207-8 

248 

28-83 

14-00 

11.57*6 

216-9 

257 

33-71 

12*09 

1160*3 

226-0 

266 

39-25 

10-48 

1163*1 

235*2 

275 

45-49 

9-124 

1165*8 

244 3 

284 

52-62 

7-973 

1168*6 

253*5 

293 

60*40 

6-992 

1171*3 

262*7 

302 

69*21 

6-153 

1174*1 

271*9 

311 

79*0*J 

5*433 

1176-8 

281 *1 

820 

89*86 

4*816 

1179*5 

290*3 

3*29 

301 -9 

4-280 

1182-2 

299*5 

338 

115 1 

3*811 

1185*0 

308*7 

347 

1*29-8 

3-410 

1187*7 

318*0 

366 

145-8 

3*057 

1190*4 

327*3 

865 

163*3 

2-748 

1193 2 

336*6 

374 

182-4 

2-476 

1195*9 

345*9 

883 

203 3 

2*236 

1198 *6 

352*2 

392 

225-9 

2-025 

1201-4 

364*5 

401 

250-3 

1-838 

1204*1 

873-9 

410 

*276-9 

1 *672 

1*206*9 

383-2 

419 

305-5 

1 -6*25 

1209-6 

392-6 

428 

336-3 

1 -393 

1212-4 

402-0 


59. We nave next to consider the supply of luat. Durin^if the 
first .stage, until the temperature lises from it.s initial value to 
the temperature at whi<*h steam In-gins to form under the given 
pressure, heal, is reijuiied only to warm tlie water. Since the 
spe< ihc heat of water i.s nearly constant, the amount of heat taken 
in during the first stage, is approximately / - /q tlu*rmal units or 

foot-pouiulH, 1 being Joule’s ecpiivuleiit (§ 23), and this 
expression for it will generally serve with sufficient accuracy in 
practical calcnlations. More exactly, however, the heat taken in 
IS somewhat greater than this, for Kegnault’s experiments show 
that the sfiecitic heat of water mcreuses slightly u.s tho teiiiporaturc 
rises. In stating tho amount of heat re(|uired for this fir.st stage, 
must be taken as a known teni])fti.ituie ; for oonvenieneo in 
iiuinei’ical statement the tem[>craturc 32“ F. i.s usually chosen ns 
an arbitiary starting-point from which the rece])tioii of heat is to 
be reekoneii. AV e .shall cmjdoy the symbol U to designate the beat 
requiroil to raise 1 lb of water from 32“ F. lo tlie tem|M*rature t at 
which .steam begins to form. The value of h in thermal units is 
given, approximately, by the eipiation 

More i-XHet values, which take account of the variutioii in the 
spGCihe licat of water, will he found in the last column of Table 
II. During tho hrst stage, sensibly nil the heat siipjdied goes to 
increase the stock of internal energy which the fluid possesses, tho 
amount of external w^ork wdiich is done by lhoexpan.sioii of the fluid 
being negligible 

60. Tho heat taken in duiing the second stage is what is called 
the latCiU he at o f steam, and is denoted by L. Of i^a jiart is spent 

i Se(* Kairbiiii ii wnd Tate. “On tlic J>ens]ly of Sieani at Uiffeiciit Temperatures," 
Phtf. Tram , ^ol el., 1860. 

* This 18 Uaiikine's foimula. Zeuner gives rV»-«*<®J5.con»tant. 


iu doing external work,— namely, F multiidied by the excess of the 
volume of the steam over the volume of the water,— and the 
remainder is the difference of internal energy between 1 lb of stean; 
at t and 1 lb of water at t. The volume of 1 lb of water, at such 
temperatures as are usual iu steam-engines, is nearly 0*017 cubic 
feet. We may therefore write tlie external work (in foot-pounds) 
done during tho production of 1 lb of steam under constant 
I pressure P, — 

External work « P( V - 0 *017) . 

61. Adding together the heat taken in during the first and second Tote 

stages we have a quantity designated by H and called the total heat heat 
of 1 lb of saturated steam: — stea 

H** A ”t* Ii ■ 

Rognault's values of H are very accuratdy expressed (in thermal 
units) by the formula 

H-1082-f0*306«. 

They are given in the fourth column of Table 11. A similar for- 
mula gives approximate values of L, exact enough for use in prac- 
tical calculations, — 

L-ni4-0*7^. 

Tho total heat of formation of 1 lb of steam, when formed under 
constant juessure froui water at any temperature is of course 
H - fiQt where fu corresponds to /.„• 

62. Of the whole latent heiit of steam, L, tlie jiart P(V -0*017) lute 
is, as hus been said above, spent in doing oxtcrnal wotk. The ener 
remainder (in lbot-iK>unds) — 

JL -P(V- 0*017)— 

is tho change of internal energy which the substance undergoes 
during evaporation. This quantity, for which it is convenient to 
have a .sejiarate symbol, will be denoti‘d by p in thermal units, or 
Jp in foot-pounds. In dealing with the heat required to produce 
steam we adopted tho state of water at 82“ F. as an arbitrary stait- 
ing-point from which to reckon the reception of heat. In the 
same way it is convenient to use this arbitrary starting-point in 
reckoning what may bo called the internal enerffi/ of the substance, 
which is the excess of the heat taken in over the external work done 
by the substance during its reception of beat. Thus the internal 
energy 1 of I Hi of saturated steam at iiressure P is equal to the total 
heat H, less that part of the total neat which is spent in doing 
external work, or (in foot-pounds) 

JI- JII-r(V- 0*017), 

or I - L + A - P( V - 0 *017)/J - A H- p. 

The notion of internal energy is useful in calealating the heat 
taken in or I’ejected by steam during any stage of its expansion or 
compression in an engine. When a working suhstaiiee passes from 
one condition to another, its gain or loss of heat is determined by 
the equation 

Heat taken in “-increase of internal uiergy-i external work. 

Any of the terms of this equation may be negative ; the last term 
is negative when work is done, not by, but upon tho substance. 

63. The same eipiation gives the means of finding the amount Hea 
of heat required to form steam under any assigned conditions, iu forn 
place of the condition assumed at tlie hegiiniing of this chapter, inuh 
whore the formation of .steam under constant pressure was eon- coud 
sidered. Whatever be the condition as to pre.Hsure under wdiicli lions 
the process of formation is carried on, tho total heat rc(|uired is 

the sum of tho internal eneigy of the steam when formed and 
the work done by the suhstaiiee diiriiig the ])roce.ss, 'J’hus in 
general 

Heat of formation «= I -f .1 ” J^VdY, 
the limits of integration being the iinal volume of tho steam and 
the original volume of the water. When steam i.s I’oimed in a 
closed ve.ssel of constant volume no external work is done; the heat 
of formation is then equal to tho internal energy, and is less than 
the total heat of toriimtion (H) of steam, when formed at a constant 
pressure cijual to the pressure leachcd in the ves.sel, by the quantity 
r(V-0*017). 

64. In calculations wliieh i elate to tho action of steam in engines Wet 
we have generally to deal, not with dry saturated steam, but w'itli steal 
wd steam, or steam which either carries iii suspension, or is 
otherwise mixed with, a greater or less ])rop()rtion of w'ater. In 
every such mixture the .steam and water have the same temperature, 
and the steam is saturated. The dryness of -wet steam is Tnea.sured 

by the proportion q of dry steam iu each pound of the mixed 
substance. When that is know'll it is easy to determine the other 
physical constants • thus - 

Latent heat of 1 lb of wet steam 
Total heat of 1 It) of wet steam "»-A-f ^L; 

A’olunie of 1 lb of w*et steam »=f/A^ + (1 - ^)0*017 

very nearly, 

unless the steam is so w'et as to consist mainly of >vater ; 
Internal energy of 1 It) of w’et steam * A 4 qp. 

65. Steam is HU])erlu!atcd when its tempeiature is raised, in any Siijn 
manner, above the temperature corresponding to saturation at tho heat 
actual pressui'e. When much supci heated, steam behaves like a steal 
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According to Zeuncr,^ n- 1 -OSri + 0*1}„ so that for 
$1-1 0*95 0*9 0-85 0-8 0*75 0*7 

71-1*135 1*130 1-125 1-120 1 115 1*110 1*105. 

Rankine gavo for this index llio valuii V. whieh is too small if 
the steam he initially dry. Ho determiiied it by examining the 
expansion curves of indicator diagrams taken from woiking steam- 
engines; but, as we shall see lab r, the expansion of steam in an 
actual engine is by no means ndiabatie, on account of the transfer 
of heat which goes on between the working fluid and the metal 
of the cylinder and piston. IVhen it is desiied to draw an 
adiabatic curve for steam, that value of n must be chosen vbich 
refers to the degree of dryness at tlie beginning of tlu* ex])aiision. 

68. We are now in a position Ui study the action of u lu'at-engine Carnot’s 
employing steam as the working substanee. To simplify tlic tirst cycle with 
consideration as far as possible, let, it be su[>posed tliat wo hiive, os steam for 
before, a long cylinder eonipised of non-<*omlueting maleiial except working 
at the base, and fitted w’itli a non -eondue ting piattm ; also a source of snbstanco 
heat A at some teinperaturo t, ; a receiver of heat, oi, as wi‘ may now 

call it, a condenser C, at a lower lempemtui e r..; and a non-con - 
ducting cover B (us in § 40). Then we can p«Tforin Carnot’s ejele 
of operations as follows. 'Po fix llie ideas, sup])o.se that tbeic is 1 lb 
of water in the cylinder to begin w-ith, at the temperatnu- 7 j: — 

(1) Apply A. and allow the piston to lise. The, water will take 
in heat and be converted into .steam, expanding isotherm ally at 
constant jiressure Pj. This part of tlie operation 
is shown by the line ah in (ig. 14. 

(2) Hemove A and apply B. Allow the oxiian- 
siou to continue adiabatically (//c), witli falling 
j>iessure, until the teinncrature falls to r.^ 

Tlic }»ressure w-ill then lie J*«, corresponding 
(in Table II.) tor,,. 

(3) Remove B, apply C, 
and compress. Steam is 
coridenKed by rejecting heat 
to C. ^J’he action is iso- 
thermal, and the pres.snrc 
remains IV. J^et this bo 
continued until a certain 
point d is leai'lied, after 
which adiabatic I'oiu plosion 
will comi)lote the cycle. 

(4) Remove C and apply 1>. (’ontiuuc the coiupre&.sion, which 
is now adiabatic. If the point d has been nghtly chosen, this 
will complete the cycle by lestoiing the working flulil to the state 
of water at icmpeniture tj. 

The indicator diagram tor the cycle, is given in fig. 14, as cal- 
culated by the help of tlic ccpiatioiis in § C7 and of 'fable II. for a 
particular example, iu which lb ])cr square, inch (ti- 781 \ 

and the ex]»an.don is coutinued down to the ]ues.sure of the atmo- 
sphere, 14*7 lb per ‘square inch (tjj«'' 673). Since tlio i>io(ess is 
reversible, and since heat is taken in only atT| and rget fed only 
at Tg, the cfiieieucy i.s (rj 'r»)jru 'fhe heat taken in ]»■! lt> of I be 
fliiitl is Li, ami the woik dom* is Ijj a lesult wliu h mny 

be used to check tlm cale.ulation of the diagram. 

69. If the ai'lion hcic de.seribed could be realized in piactic«‘, E/fKiency 
we should have a thermodyiiumieally ])ciffer, stoam-engino using of a 
saturated steam. The fi action of the heut sup])lied to it which jierfeet 
such an engine would convert into woik would depend simply on hteani- 
the temperature, and therefore on the ))re.s.suie, at wliiih the engire. 
steam w-as produced and condensed. Tlic tenqierature of con- Limits of 



lio, 14.- Carnot's Cvdc w'iih ^Mltn amt 
si cam foi \\<»kinK substumc. 


deiisation is limited by the coii.si deration that there must be an teinjiera* 
abundant 
water is actiia 


abundant sujjply ol some substance to absoTli the rcjcM-tcd heat ; tura 
lally 


ly used loi* this purpose, so that has fu* its 
lower limit the tcmiM'Mture of the avuihihle water-siq>j»ly-. 

To the higher tenij>erature t, ainl ]uessiiie P, no limit c.iii l»c set 
except such as is brouglit about in piaetme by the mivhaiiK .il diflr 
culties, with regard to strength ami to lubiieiifion, which attend 
tho n.se of high-pressure, steam. By a vciy sjiej-i.il tonstim f ion of 
engine and boiler Air Perkins has been able to uscstiam wilb i 

pressure as high as 500 lb ]ier srpiare inch , with cntdijcs of the 

usual construction the value laiiges from 190 tt» downv\ai<K, 

If the temperature of t oiulen.sation he taken as 00° P , as .i biwtr 
limit, the edicieiicy of a perfect steam-engine, using satiiiaied steam, 
would depend on the value of tJicahsolntc jucssnie of jn-. luctioii 
of tho steam, as follows - - 

For pel feet steam-engine, with condensation at G0° F., 

P, iu lb per square im h being 40 SO 120 160 200 

Highest ideal efficiency •" *284 *326 *.350 *368 381 

But it miiKt not be sii}»jK)sed tliat these values of the efficiency aie 
actually attaiiUMl, or me c\en .ittainahle. Many causes conspiri' to 
prevent stcani-engnies iiom being thermodynamically perfect, and 
some of the eau.sc.s of impci foctioii caiiiiot be lemovcd. Tlicse nii m- 
bore will serve, however, as a .standaid of eompaiison injudgiug of 


pierfeet jgaii, and may be called steam gas.’* It then follows t^e 
.qiWtiMi PV-86 -Bt, 

and the specific heat at constant pressure, Kj#, is 371 foot-jiounds or 
0*48 thermal unit. At very low temperatures steam approximates 
closely to tho condition of a perfect gas when very slightly suiKsr- 
lioated, and even when saturated ; at high temperatures a much 
greater amount of superheating is necessary to bring about an 
approach to the perfectly gaseous state. The total heat required for 
tho production of superheated steam under any constant pressure, 
w'hen the superheating is sufficient to bring tho steam to the state 
of steam gas, may therefore ho reckoned by taking the total heat of 
saturated steam at a low' temperature and adding to it the product 
of into the excess of temperature above that. Thus Rankine, 
treating saturated steam at 32“ F. as a gas, gives tho formula 
Il'-1092 + 0*48(^'-32) 

to express tho heat of formation (under any constant pressure) of 
superheated steam, at any temperature t* which is so much alxive 
the iompcratiiro of saturation corrospoudiug to tho actual ^treasure 
that the 8t«*ain may bo treated as a perfect gas. Calculateil from 
its chemical composition, tbo density of steam gas should be 0*622 
times that of air at the same prc.s8ure and temijerature. The value 
«)f 7 or Kj,/K* for steam gas is 1 ‘3, These formulas, dealing as they 
do with steam which is so highly sujiorhcated as to bo }»orfectly 
ga.seous, fail to a}iply to higli-pressurc steam that is ho,a(ed but 
little above its temperatiiro of saturation. The relation of pre.s.sure 
to volume and tempe.ratnre. iu the region which lies between the 
saturated and tho pcrleetly gaseous states baa been expeninented 
on by Hirn.^ Formulas whit b aio applicalilo with more or loss 
.'i(‘nuiacy to steam in cither the satiirdted or superheated condition 
have been devised by lliiii, Zenner,^ llitt,or,3 and otbens. 

66. Tbo expansion of volume wliicli occurs during the conversion 
of water into steam under constant yircssnre — the second stage of 
the process described in § 65 — is isotbcrmal. From what has liecu 
already said it is ohviou.s that steam, or any other saturated va|Mmr, 
cjiri be expanded or compressed isotlieimally only when wet, and 
that evaporation (iu the one ease) or condensation (iu the other) 
must accompany tho process. Isothermal lines for a working sub- 
stance whicn consists of a liquid and its vapour are straight lines 
of uniform pressure. 

67. Tho form of adiabatic lines for substunccs of the same class 
depends not only on the paitioular fluid, hut also on the proiKU*- 
tion of liquid to vapour in the mixture. In the case of steam, it 
ha.i been shown by Rankine .and (’lauaius that if steam initially 
dry bo allowed to exyuiiHl adiabatically it becomes W'et, ami if 
initially wet (unless very wet**) it becomes W'etter. A ]iart of tho 
steam is condensed by tbo process of adiabatic CApansion, at first 
in the form of minute particles suspended tbrougliout the mass. 
Tlie tempciatnre and pressure fall; and, as that part of fhe suIh 
stanci* which lemains uncondensed is saturafed, the relation of 

uessure to temperature throughout the exjiansion is that wdiich 

lolds for saturated steam. Tlie following foimuhi, proved by 
Rankine ° ami Clausius® (see § 75), serves to calculate the extent 
to which condensation takes place dining adiabatic expansion, and 
so allow's tho I’elation of [»* 08 .suro to volume to be determined. 

Bclorc exjiansion, let the initial diyness of the steam be and 
its absolute temperature tj. 'rbeii, if it expand adiabatically until 
its temperature falls to t, its dryness after cxjwnsion is 



Lj and L are tho latent heats (in thermal units) of 1 lb of steam 
before and after expansion respectively. AVlien the steam i.s dry to 
begin with, 

This formula is easily applied to the constrnctioii of the adiabatic 
curve when the initial pressure and the ])n*s.siiro after exjiansion are 
given, the coiTcsponding values t and L being found from the table. 
It is less convenient if the data arc tlie initial yiressnrc and tho 
initial and final volumes, or tlie initial jiressure and the ratio of 
exjianaioii r. An approximate formula more apju’ojiriate in that 
case is 

IV const an t , or P/1 *, - (v/y^)" « 7*” . 

Here V and Vj denote tho volume of 1 lb of the mixture of steam 
and water before ami after expansion resjieetivcly, and arc to be 
distinguished from V and V^, which we have already used to 
denote the. volume of 1 lb of dry saturat4*d steam at pre.ssuro8 P 
and Pj. The index n has a "aluo which depends on the degree of 
initial dryness $j. 

1 Thvurie AltH'anique de la C/ialeur. 

- XUrhr. d, Vereinn deuUiher Jnaonifure^ vol. xl. 

® Wied, Ann., 187H. Tor a diacuHRlou of Hcveialof these forinulnii, nee a paper 
by H. Dyer, T/ans. Jmt of Kn^neen and idiiphni/dt^n tn Srotfand, 1885. 

* Prof. Ctrttevlll, In Ills Tmitine on the Steam-Engine, § 79, has calcnlated 
(aslnfc the equation wliidi follow h In the text) that, when a mixture of sleain and 
watei expands adiabatically, steam cotulcnses if the proportion of stcum be, rouf^hly, 
over 50 per cent., but uaicr is evaporated if the piopottlon of steam be less than 
about 50 per cent. The exact proportion dcqiends on the initial pressure. 

5 Steam-Engine, § 281 

• Mechanical Theory of Heat (ti. by W, R. Browne), chap, vi, } 12. 


7 Qrundzuge diT Me<h }\'arnuthfont’, j) -‘^2 Sec tlru.sbof, UnnUate 
amderMech. Wannethevt u\ 5 57 in tlie udlaliaflc compiession of wet steam 
f».Kl*0M+0 llvi. where in the diyness at tlie begmtmift of f-nnipiession. 
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Fig. 15. 

To calculate the efficiency, we 


the perfonnanco of actnal engines, and as setting forth the adran- 
tage of higli-pressuro steam from the thermodynamic point of view. 
Efficiency 70. As a contrast to the ideally perfect steam-engine of § 68 
we may next coi].sider a cyclic action such as occurred in the early 
engines of Newcomen or Leopold, when steam was used non- 
oxjwnsively. — or rather, sucli an action as would have occurred in 
engines of this type had the cylinder been a perfect non-conductor 
of heat. Let the cycle of operations be this : — 

(1) Apply A ami evaporate' the water as before at P|. Heat 
taken 

(2) Remove A ami apply C. This at once condenses a part of 
the steam, and reduces the pressure to I\,. 

(3) Compress at P^, in oontact with till 
eomlensatioii is complete, and water at is left. 

(4) Remove B and ajjply A. This heats tho 
water again to Tj and completes the cycle. 

Heat taken in — Aj - kj. 

The indicator diagram for this series of 
operations is shown in fig. 15. 

Hero the action is not reversible. 

\york ilone (r, - P..HV| - 0‘01? ) 

Heat taken in J (Lj + Ai - Ag) 

The values of this will bo found to range from 0*067 to 0*072 for 
the values of Pj which are stated in § 69, when tlie tcrajjcrature 
of condensation is 60® F. 

ISngine 71. In the ideal engine represented in fig. 14 the functions of 
with boiler, cylinder, and eomlenserare eornbiiied in a single vessel ; but 
separate after what has been said in chap. II. it is sc.an'cly necessary to re- 
organs. mark that, provided the working substance jMisses through the same 
cycle of operations, it is indilfcrent wlicther these are performed in 
several vesa<‘ls or in one. To approach a little more closely the 
conditions tliat liold in jiractico, we may think of the engine 
which performs the cycle of § 70 as consisting of a boiler A (fig. 16) 
kept at Ti, a non-conducting cylin- 
der and piston B, a snifaco con- 
denser kept at T.J, and a feed-pump 
I) wrliich restores the condensed 
water to the boiler. Then for every 
pound of steam supplied and used 
Don-expansively ns in § 70, wo have 


work done on tho piston ( Pj - J*g) V, ; 
but an amount of w'ork has to be ex- 
pended in driving the feed- 
pump -(Pi-Pg) 0*017. 
Deducting this, the net 
work done per Ih of steam 
is the same ns before, and 
tlio heat taken in is also 
tho same. 



Fio. 15.— Organs of a Stc:xm-Kngine. 

An indicator diagram taken from the cylinder would 


give the area c/gh (fig. 17), wdiere 
cator diagram taken from the pump w^ould 
give the negative area hjicy where ei is tho *j-| 
I of tne “ ' ^ 


•Vi, oA^Pg ; an indi- 


/, yj\‘' " 


volume of the feed-w'ater, or 0*017 cub. ft. 

Tho difference, namely, tho .shaded area, is 
the diagram of the complete cycle gone 
through by each pound of the working ^ 

Kuhstance. In experimental measurements ^ 
of the work done in sti^am-engines, only 

the action wdiicli occurs witliin the cylinder is shown on the indi- 
cator diagram. From this tlie work' spent on the feed-pump is to 
be. subtracted in any accurate detcrmiiiiition of tho tlierniodynuiriic 
efficiency. If the fced-w’ater is at any temperature t,, other than 
that of tho condouser as assumed in § 70, it is clear that the heat 
taken in is H, - A,, instead of 11, -Aj, 

How 72. Wo have now to inquire now nearly, with the engine of fig. 
nearly 16 (that is to say, with an engine in which the boiler and condenser 
may the are separate from the cylinder), W'e can approach the reversible 
process cycle of § 68. The first stage of that cycle con*esponds to the 
M re- adniimon of steam from tho boiler into tho cylinder. Then the 
veniblet point known as tho ]>oint of cut-off is reached, at which admis- 
sion ceases, and the steam already in the cylinder is allowed to 
expand, exerting a diminishing pressure on tho piston. This is 
the second stage, or tho stage of exjHinfiion. Tho process of 
expansion may bo carried on until the pressure falls to that of the 
contlenser, in which case tho expansion is said to bo 6omp1ete. 
At the end of the expansion release takes place, that is to say, com- 
munication is o])onca with the condenser. Then the return stroke 
begins, and a period termed the exhmist occurs, that is to say, 
steam passes out of the cylinder, into tho condenser, where it is 
conden.sod at pre.sRurc Pg, which is felt as a back presmiro opposing 
tlie return of tne piston." So far, all has been essentially reversible, 
and identical with the corresponding parts of Carnot’s cycle. 

But we c.annot complete the cycle as Carnot's cycle was com- 
pleted. Tho existence of a separate condenser makes the fourth 
stage, that of adiabatic compression, impracticable, and the liest 
WA can do is to continue the exhaust until condensation is com* 



pfete, and then return the condensed water to the hoileir by meant < 
of the feed-pump. 

It is true that wo may, and in actual practice do, stop the 
exhaust before the return stroke is complete, and compress that 

S ortioii of the steam \N*hich remains heiow the piston, but this 
oes not materially affect the tliermodynamic efficiency ; it is 
done partly for moc.hanioal reasons, and partly to 
avoid loss of jiowcr through clearance (see chap. IV,). 

In the present instance it is supposed that there is 
no clearance, in which case this compression is out 
of tho question. The indicator diagiam given by a 
cylinder in which steam goes through the action de- 
scribed above is shown to scale in iig. 18 for a par- 
ticular example, in which it is supposed that 1 cubic 
foot of dry saturated steam 
is admitted at an absolute 
pressure of 90 lb per square 
inch, and is expanded twelve 
times, or down to a pressure 

Fio. 18.-~Ideal Indicator Dlaamm for Steam 

naedoxiianalvely. which pressure it is dis- 

charged to the condenser. 

As we have assumed the cylinder to be iion-conducting, and the 
steam to bo initially dry, the expansion follows the law PV**^*^ — 
constant. The advantage of expansion is obvious, that part of the 
diagram which lies under the curve being so much clear gain. 

78. To calculate the efficiency, we have 

Work done j>er Ib daring admission « rVi » of 

, . .XI TT PiVi-P.,rV| work 

„ , , during expansion to volume rVi — ^ { — » ©xpai 

(by § 36), - (PiVi - PjrV, )/0 -1 36 ; 

Work spent during return stroke — IVV, ; 

, , „ on tlio feeil-pump — (1*, *017; 

Heat taken in — - A^. 

74. These exjircssions refer to complete expansion. When the Incor 
expansion is incomplete, as it general ly is, tne expression given plete 
above for the work done during expansion still applies if wo take pansi 
Pg to be the pressuie at tho end of expansion, while the work 
spent on tho steam during the back -stroke is PtrVi and that spent 
on the feed-pump is (Pj -Pfc)0*017, J*6 being the back jiressure. 
Incomplete expansion is illustrated by the dotted line in fig. 18. 

It is easy, by the aid of §§ 64 and 67 to extend these calcula- 
tions to cases where the steam, instead of being initially dry, is 
supposed to have any assigned degree of wetness. The etlicicncy 
which is calculated in this way, which for the ])resciit purpose 
may bo called the theoretical efficiency corresponding to the 
assiimed conditions of working, is always much less than the 
ideal efficiency of a )»erfect engine, since the c,>clc we are now 
dealing with is not reversible. But even this theoretical efficiency, 
short as it falls of the ideal of a ]>e)Tcct engine, is far gi cater than 
can be realized in practice ivhen the saiue boiler and condenser tem- 
peratures are used, and tho same ratio of expansion. The reasons 
for this will bo briefly considered in llie next chapter; at present 
tho fact is mentioned to miard tho reader from supposing tnat the 
results which the above tormulas give apjdy to actual engines. 

75. The results of § 68 have been turned to account by Rankinu Calcii 
and Clausius for tho purpose of deducing tho density of steam tion c 
from other properties which admit of more exact direct measure- ilcnsi 
ment. Let the perfect steam-engine there described ivork tlirough satiir 
a very small interval of temperature At between two temperatures t stean 
and T - At. Tho efficiency is At/t, and tho work done (in foot-lbs. ) 
is JLAt/t. The indicator diagram is now* reduced to a long narrow* 
strip, whose length is V- 0*017 and its brcmltJi aP, tho difference 
in presRuro between steam at temperatures t and t-At. Hence 
the work done is also aP(V -0*017), and therefore 

V-0-017-— 

T Al* 

Here , or (in the limit) , is the rate of increase of tempera- 
ture with increase of pressure in saturated steam at the particular 
temperature t. It may be found roughly from Table II., p. 484, or 
more exactly by differentiating the equation given in § 57. L is also 
known, and hence tho value of V corresponding to any assigned 
temperature may be calculated with a degree of accuracy which it 
would bo difficult to reach in direct experiment. The volumes 
given in tho Table are determined in this way.* 

1 The result of $ 75 may bo applied M follows to give the formula of $ (t7 for 
tho adiabatic expansion or wot steam. For brevity wc may write V—O * 017 sfu. 

In adiabatic expansion the work done Is equal to tho loss of internal energy, or 
P(l(9») Jdl a -Jd(h+qp), 

Since and p = L— Pb/J, this may bo written J(fr + J(fC 9 L)— 9 «(f P mO* 

ny i 75, hence 1 + 

T WT T 

and by integration, 

log* r+qhjr « constant » loge ti -i- J 
which is the equation ef $ 67. 
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lY. Actual Behatiovr of Stsam in tbe Cylinder. 

76. Id fig. 18 we have what may be called a first approximation 
to the theoretical indicator diagram of a steam-ongiue. In the 
action then described it was assumed — (1) that the steam supplied 
was dry and saturated, and had during admission the full (uniform) 
pressure of the boiler Pj ; (2) that there was no transfer of heat 
to or from the steam except in the boiler and in the condenser ; 

(•^) oomploto expansion all 

the steam was discharged bv the return stroke of 
the piston, daring which the back {iressnre was 
the (uniform) pressure in the condenser P^; (4) 
that the whme volume of the cylinder was swept 
through by the iJiston. It 
remains to bo seen how far 
these assumptions are un- 
true in practice, and how far 
tlio elFiciency is afiected in 

Fio. ID.— Actnul Indicator Diagram fiom a consequence. 

CondeiiJilng Steam-Engine. q'he actual conditions of 

working differ from these in tlie following main respects, some of 
which are illustrated by the practical indicator diagram of fig. 19, 
which is taken from an actual engine. 

77. Owing to the resistance of the ports and passages, and to 
the inertia of the steam, the pre8.suro within the oylirider is less 
than Pj during admission and greater than P 2 during exhaust. 

Moreover P^ and P^ are themselves not alisoluteiy unifonn, and 
P 2 is greater than the pressure of steam at the temperature of the 
condenser, on account of the presence of air in the com enser. 

During admission the pressure of steam in the cyl tider is less 
than the boiler pressure by an amount which increases as the 
piston advance.s, on account of tho increased velocity of the piston’s 
motion and the consequent increased demand for steam. When 
tho porta and passages oifer much reaistaiico tho steam is expres- 
sively said to be uirottlcd or “wire-drawn.” Wire-drawing of 
steam is in fact a case of imperfectly- re.sisted expan.sioii (§ 51). The 
steam is dried by the process to a small extent, and if initially dry 
it becomes superheated. In an indicator diagram wire-drawing 
causes the lino of admission to lie below a line drawn at the 
boiler pressure, and to slope d(»wn wards. In fairly good practic.al 
in.stances the mean absolute pressure during admission is about 
iiiiie-teiiths of tho pressure in the boiler. 

In the same wa}% during tho exhaust the actual hack preasnre 
exceeds the pressure in the coiideiisor (shown by a dotted lino in 
fig. 19) by ail amount depending 011 the freoilom with which the 
steam makes its exit fiom the cylinder. In coiuleiising engines 
with a good vacuum the actual back iircssuro is from 3 to 6 lb 
per square inch, and in non-condensing engines it is 16 to 18 lb in 
nlaco of tho mere 14*7 lb which is the pressure of the atmosphere. 
The excess of back pressure may be greatly increased by the pre- 
sence of water in tho cylinder. The effects of wire-drawing do 
not stop here. Tlie valves open and close more or less slowly; 
tho points of cut-otf and release are therefore not absolutely sharp, 
and the diagiam has rounded corners at b and c in ]»lace of the 
sharp angles which mark those events in fig. 18, For this reason 
release is allowed in practice to occur a little before the end of tho 
forward stroke, hence tho toe of tho diagram takes a form like that 
shown in fig. 19. Tho sharpness of tho cut-off, and to a less extent 
tho sharpness of tbe release, depends greatly on the kind of valves 
and valve-gear used ; valves of tho Corliss type (to be described 
later), which are noted for the suddenness witli which admission of 
steam is sto])i)ed, have tho merit amongst others of producing a 
very sharply defined diagram. 

78. AVlicn tho piston is at cither end of its stroke there is a 
small space left between it and tbe cylinder cover. This .spa^^e, 
together with tho volume of the passage or passages leading thence 
to tho steam and exhaust valves, is called the ()earanc€. It con- 
stitutes a volume through which the piston does not .sweep, but 
which is nevertheless filled with steam when admission occurs, 

and the steam in the clearance forms a part of 
the whole si earn which expands after the supply 
from the boiler is cut-off. If AC be tho volume 
swept through by the piston up to re- 
lease, OA the volume of tho clearance, 
and AB the volume swept through 
during admission, the apparent ratio 
, of expansion is AC/AB, but the real 
I j ratio IS (OA + AC)/(OA + AB). 

y — , ^ Clearance must obviously be vaken 

no. 20.-EffMt of aearance. ealculation of curves 

of expansion. It is conveniently al- 
lowed for in indicator diagrams by shifting the line of no volume 
hack through a distance corresponding to the clearance (fig. 20). 
In actual engines OA is from A lAr the volume of tho cylinder. 

79. Clearance affects the thermodynamic efficiency of the engine 
chiefly by altering tho consumption of steam per stroke, and its 
influence depends materially on the compreasitm (S 72). If during j 



the back stroke tbe process of exhaust is discontinued before tho end, Conipres- 
and tho remaining steam is compressed, this cushion of steam will sioti and 
finally fill the volume of the clearance ; and by a proper selection of cntJiioU* 
the point at which compression begins tho pressure of tho cushion ing. 
may bo made to rise just up to llie preshiire at which steam is 
admitted when tho valve opens. This may bo called complete 
compression, and when it oecuis tho existence of clearance has no 
direct effect on the consumidion of steam nor on the efficiency ; 
the whole fluid in the cylinder may then he thought of as consisting 
of two parts,— a permanent cushion which is alteinatcly expanded 
and compressed without net gain or loss of wrork, and tlie working 
pert xjroper, which on atlniission fills the volume AB (fig. 20), and 
which enters and leaves the cylinder in each stroke. But if com- 
pression bo incomplete or absent there is, on the o])cning of tlie 
admission valve, an inrush of steam to fill up tho clearance space. 

This increases tho consumption to an extent which is only partly 
counterbalanced by the iiieieabe<l uica of the diagium, and the 
result is that the efficiency is reduced. Tlie actum is, in fiu*t, a 
case of unre.si8tcd expansion (§ 51), and eoiisoquently lends, so fur 
as its direct effects go, to make the engine less than ever reversible. 

It is to bo noted, however, that by sueli unn*sis1ed ex])auaio!i tlie 
entering steam is dried to some extent, and this helps 111 a measure 
to counteract the (*auae of loss which will ho described below. 
Compression lias the mechanical udvantage that it obviates tho 
shock which tho admission of steam w^ould otherwise cause, and 
that by giving tho piston work to do wdiilo its velocity is being 
rapidly reduced it reduces those stresses in the nici lianism which 
are duo to the inertia of the reciprocating parts. 

80. The third and generally by far the most iinjioituiit chnient Influence 
of difference lictwcen the action of a real engine and that cf our ot 
hypothetical engine is that alluded to at the end of chap. 1 , the cylinder 
difierence which proceeds from the fact that the cylinder and pi.ston walls, 
are not uoD-eomliictors. As the si cam fluctuates in temperature 

there is a complex give- ami-take of heat between it and tlie metal 
it touches, and the effects of this, though not very conspicuous on 
the indicator diagram, have an enormous influence in reduiMUg the 
efficiency by increasing tbe consumption of steam. Atteiitioii was 
draw’ll to this action by Mr D. K. Clark ns oarly’^ ns 185.5 {Jiailwat/ 
Machinery f or art. Steam-IjInoixe, Eiicy. JJrd., 8th eilitioiri), ami 
the results of bis exjicriincnis on locomotives were conlirmed some 
years later by Mr Isberwood’s trials of the engines of the United 
States steamer “Michigan.” Kankino in his classical work on the 
steam-engine notices the subject only very bidelly, and takes no 
account of Urn action of the cylinder walls 111 his calculations. Us 
importance Ims now been established beyond dispute, notably by 
the experiments of Messrs Loring and Emery on tbe engines of 
certain revenue steamers of tho United States,- and by a piotracted 
series of investigations carried out by M. llallauer and otlnu 
Alsatian engineers under tbe diiectioii of whoso name should 

be specially associabMl with tlio rational analysis of engine tests. 

In tlio next chapter some ac<*ouiit will be given of how steain- 
engines are experimentally examined and liow’ (following Tlirii) we 
innv deduce the exchanges of heat which oi'cur betw'een the steam 
and tho cylinder throughout the stiokc. The following is, in gene- 
ral terms, what experiments with actual engines show to take place. 

81. When steam is admitted at the beginning of the stroke, it Initial 
finds the metallic surfai'cs of tho cylinder and piston <*hilled by conden- 
haviiig been in contact w'lth low’-piessuro steam during tlio exhaust nation, 
of the previous stroke, A portion of it is therefore limielied, and, 

ns tbe piston advances, more and moro of the chilled cylinder 
surface is exi>osod and more and more of tho hot steam is con- 
densed. At tlie end of the admi'.sion, when communication with 
the boiler is cut off, the cylinder consequently contaiiis a film of 
W'ater spread over tho exposed surface, in addition to saturated 
steam. The boiler has therefore been drawn upon for a supply 
greater than that corre8])oiiding to tlie volume of steam m the 
admission space. The im]»ortancc of this will be obvious fiom the 
fact, demonstrated by exjierinicnt, that the steam which is tlius 
condensed during admission frequently uiriounts tt) and even 50 
per cent, of the whole quantity that comes over from I he boiler. 

82. Then, as expansion begins, moio coldimtal is uncovered, Kt*. 
and some of the remaining steam is l oiidenscd upon il. But the evapora 
pressure of the steam now falls, and the layer of water wdiich has tioii. 
oeen previously deposited Iwgiiis to be* rc-evaporatcd as soon as the 
temperature of tho expanding steam falls below that of the liquid 
layer. On the whole, then, the amount of water present will 
increase during the eailicst part of the expansion, but a stage 

will soon be reached when the comleiisation which occurs on the 
newly exposed metal is balanced by re-evaporation of older portions 
of the layer. Tho percentage* of ivater present is then a maximum ; 
and from this point onw’aids the .steam becomes more and more 
dried by re evaporation of tlic layer. 

83. If the amount of initial conden.salion has been small this 

I St'C also Min. Prof. lust. C.K , vol. Jxxil. p. 5?7A 

a A iiaefiil ftb.*»trHcr of Mohsih Loiiuff and Enicr>' h reports la g.vcn In Engineer- 
ing vote xlx. and xxi., find In Mr Mnwte Rreenl Practice in Marine Engweettna. 

• Bull. JSoe. Jndustr. tie Multiouae^ from 1877. For other refei encee, dec chap. V. 
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re-evaporation may be complete before release occurs. Very to give heat to tlie metal during tbe remainder of the double stroke^ 
usually, however, there is still an uudried layer at the end of the and so warms it to a temperature mom nearly equal to that of 
forward stroke, and the process of ro-evaporation continues during the boiler steam before the next admission takes place, 
the return stroke, while exhaust is taking ])hi«e. In extreme 88. Thus a steam-jacket, tliough in itself a thermodynamically 
cases, if the amount of initial condensation has been very great, imperfect contrivance, inasmuch as its object is to supply heat to 
the cylinder walls may fail to iK^come quite dry even during the the working substance at a tempeiuture lower than the source, acts 
exhaust, and a residue of the layer of condensed water Tnay cither benehcially^ by counteracting, to some extent, the more serious 
be carried over as water into the condensKr, or, if the exhaust misappli^tion of heat which occurs through the alternate cooling 
valves are so badly arranged as to [irevent its discharge, this and heating of the c^dinder walls. The lieat wdiicli a jacket com- 
uiievaporatod residue may gather in the cylinder, requiring perhaps municates to working steam often increases the jiower of an engine 
the drain-cocks to be left open to allow of its C8(!ape. When any to an extent far greater than corresponds to the extra supply of 
water is retained in this way the initial condensation is enormously heat which the jacket itself requires. Besides its thermodjmainic 
increased, for the liot steam then meets not only cold metal but etiect a jacket has the drawback that it increases waste by external 
cold water. The latter causes much condcu'SMlion, jwirtly because radiation, since it both enlarges the area of radiating surface and 
of its higli specific heat, and partly because it is brought into raises its temperature; notwithstanding this, however, many cx- 
intimuto mixture with the entering steam. periments have shown tliat in large amt esjiecially in slow-running 

Cooling 84. Apart, however, from this extreme case, wliatever water is engines, the influence of a steam-jacket on the efficiency is, in 

effect re-evaporated during expansion and exhaust takes heat from the general, good; and this is to bo ascribed to the fact that it reduces, 

of re- nmtal of the cylinder, and so brings it into a state that makes eon- though it does not entirely remove, the evils of initial condensation. 

evapoM- densation inevitable when steam is next admitted from the boiler. To be ctlcctive, however, jackets must be well drained and kept 

tion. Mere contact with low'^- pressure steam <luring the exhaust stroke full of “live” steam, instead of being, as many arc, traps for con- • 
would cool the metal but little ; the cooling which actually occurs deused water or for air. 

is duo mainly to the ro-cvaporation of the condensed water. Thus 89. It is interesting to notice, in general terms, the efiects which 

if an engine were set in action, after being lieated beforehand to certain variations of the conditions of working may be expected to 

the boiler tcmperatiiro, the cylinder would be only slightly cooled produce on the loss that occurs through the action of the cylind(‘r 

during the first exhaust stroke, and little condensation W'ould walls. Initial condensation will be increased by anything that 

occur during the next admission. But tlic metal would be more augments the range of temperature through which the inner 

cooled in the siibsotpient expansion and exhaust, since it w'onld surface of the cylinder fluctuates in each stroke, or that exposes a 

part with heat in ro-evaporatiiig this water. In the thinl admission larger surface of metal to the action of a given quantity of stcain, 

more still would be condensed, and so on, until a permanent or tliat prolongs the contacts in which heat is exchanged. The 

regime would be established in wliicdi condensation and re-evnpora- influence of time is siiecially important; for it must ho borne in Influe 

tion were exactly balancccl. The same permanent regime is reached mind that the W’holo action depends on the rate at which hentofspe 
when the engine starts cold. is conducted into the substance of the metal. The changes of 

/Tetness 8.5. The wetiie.sH of the working fluid to which the action of temperature which the metal undergoes are in every case mainly 
of steam the ivalls of tho eylintler gives rise is e.sscntially superficial. A superficial; the alternate heating and cooling of the inner surface 

during film of water forms on the walls, but except for this the body initiates waves of high and low temperature in the iron whose 

expan- of tlic steam remains dry, until (by adiabatic or nearly adiabatic effects are sensible only to a small depth ; and the faster the altci- 
sion. expansion) it becomes wet throughout its volume. The water nate states succeed each other the more supcificial n re the effects 

formed by the act of expansion takes form as a mist diffused In an engine making an indefinitely largo number of strokes ])er 

througliout the steam, and on it tlie sides of tho cylinder exert minute the cylinder sides would behave liKc non-conductors and tlio 
practically no influence. Tliis latter wetijes.s is in fact increasing action of the w^orking substance would be adiabatic, 
while tho substance, as a whole, is getting dried by the rc-evapora- Wc may conclude, tlieu, that in general an cnj^inc running at 
tion of tho Injuid film. During expansion the working substaiico a high speed will have a higher thermodynamic efllcieiicy than the 
may be regarded as made up of two ])arts,— a core of steam, which same engine running at a low speed, all the other conditions of 
is expanding adiabatieally out is at the same time re.ceiving addi- working being the same in both cases. 

tions to its aniouiit in the form of saturated steam from the liquid Again, as regards range of temperature, tin* influence of the 
layer, and a liquid layer which is turniTig into steam. cylinder walls will bo gieater (other things being cMpial) with high 

Waste of 86. From a thermodynamic point of view all initial eoiidensation liian with low pres-surc steam, and in etmdensing than in inm- 
Heat. of the steam is bad, for, however early the film be rc-evaporatod, coiideirsing engines. On the other band, liigb ]»ressure has tho 
this can take ]»lace only after its temperature lias cooled below good effect of reducing tho surface of metal exposed to tho action 
that of the boiler. Tlie proee.ss coiiseciueiitly involves a misappli- of each pound of steam. 

cation of beat, since thf3 substance, after jiartiiig with higli tempera- In largo engines tho action of the w'alls will he less than in small Influe 
ture heat, takes it up again at a tcniperatnre lower than the top engines, since the proportion of w^all surface to cyliiuler volume is of sizf 
of its range This cri uses a loss of elficieiicy (chap. II.), and the less. This conclusion agrees with the w'ell -known fact that no 
loss is grealcr the later in the stroke re-evaporatiori occurs. The small engines achieve the economy that is easily reached with 
heat that is drawm from the cylinder by re-evaporation of the larger furm.s, especially with large murine engines, which eclipse all 
ooiideiisetl film becomes less and less effective for doing w’ork as others in the matter of size, 

the end of the expansion is approached, and finally, whatever Cylinder condemsation is increased when tin* ratio of expansion Influe 
evaporation continues during the back stroke is an unmitigated is increa.sed, all tlie oilier circiimstaiiees of working being left of var 
source of waste. The heat it takes from the cylinder does no unaltered. The metal is then brought into more prolonged tion ii 
work ; its only effect, indeeii, is to increase the back pressure by contact with low- tern pern ture steam. 'J'lio volume of admission is cut-ofl 
augmenting the volume of steam to be expelled. A small amount reduced to a greater extent than the surface that is exposed to the 
of initial coiidcn.sation reduces the efficiency of the engine but entering steam, since that surface includes tw'o constant quantities, 
little; a large amount causes a much more than proportionally the surface of the cylinder cover and of the piston. For these 
larger los.s. and (lerhaps otlicr reasons, W'c may conclude that with an early ciit- 

Effect of 87. The action of the cvliiidcr w’alls is increased by any loss of oil the initial condensation is relatively large ; and this conclusion 
Jacket heat which the engine snifers by radiation and conduction from its is amply borne out by experiment. An iinporlant result is that 
external surface. The entering steam has then to give up enough inorcuse of expansion dees not, beyoml a em’t.iiii limit, involve 
heat to })rovide for this waste, as well as enough to produce the increase of thermodynamic efliciciicy ; when that limit is passed the 
subsequent ro-evai>oration of the condensed film. The conw^quence augmentation of waste through the action of the cylinder walla 
is that more steam is initially condensed. Tlie lo.ss of oflicieiicy more than balances tlie increased economy to wbicb, on general 
due to this cause will therefore be greater in an un])rotected principles, expansion should give rise, and the result is a net loss, 
cylinder than in one which is W’cll lagged or covered with non- With a given cugiiie, boiler pressure, and speed, a certain ratio of 
conducting material. On the otlier hand, if the engine liave a exjiansion will give maxiimnn efficiency. But tlie (‘onditions on 
steam-jacket the deleterious action of the walls is reduced. The which this maximum depends are too complex to admit of 
working’Viubstanco is then on the whole gaining instead of losing theoretical solution ; the best ratio can be determined only by 
heat by eondiujlion during its ])assage through tlie cylinder. The experiment It may even liappen that an engine which is reijuired 
jacket accelerates tho process of re-evaporation and tends to make to w'ork at a specified power will give better results, in point of 
it finish at a {toiiit in tne stroke when the temperature of tho steam efficiency, with moderate steam-pressure and moderate expansion, 
is still comparatively high. When the process is eomplola the than with high steam-pressure and a very early cut-off. 
cylindorwallsgiveiip very little additional heat to tho steam during 90. The effect of increased expansion in augmenting the action Expen 
the ]*emaindcr of the ex{mnsion and exhaust, for conduction and of the sides and so reducing the efficiency, wlien carried beyond a nienta 
radiation between dry steam and the metal of the cylinder are certain moderate grade, is well illustrated bv the American and i*esult8 
incom})etent to cause any considerable exchange of lieat. The Alsatian experiments alluded to above. The following figures 
earlier, therefoi*e, that evaporation is complete tlie less is the metal (Table III.), relating to a single-cylinder Corliss engine, are reduced 

chilled, and the lp.sa is the subsequent condensation. Moreover, from one of Hall a neris papers — 

after this stage in the stroke has passed, a steam-jacket continues i jUti. Soe, industrllie A/uihoute, May 2«, I8»a 
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llatlo nf 
Expauftlon. 

Percentage of Water present 

Consnmrtfon of 
Steam per Indi- 
cated Horse- 
Power per Hour 

At End of 
Admission. 

At End of 
Expansion. 




tb 

7-3 

24-2 

17*8 

17-8 

9-4 

30*8 

18*6 

17-6 

15*1 

37*5 

20-8 

17*7 


Here a inaximuni of cHiciuiicy lies between the extreme grades of 
expansion to wliieh tlie test extends. In the Amciieau ex|)Gri' 
monts the best results were ob* 
tainod with even more moderate 
ratios of expansion. The com- 
pound engines of the United 
States revenue steamer “ Baehe, ” 
when tested with steam in the 
jacket of tlie largo cylimler, with 
the boiler pressure nearly uni- 
fonn at 80 it) by gang**, or 95 lt> 
per square inch absolute, uiid 
the speed m)t greatly vaiied, 
gave the results shown in Tal)Io 
IV. Hero the ctlieieney is very 
little alfeoted by a large vaii.it ion in the eut-ofl*, but when the ratio 
«f expansion becomes excessive a distinct loss is incurred. 

Ex]>eriments with engines, in the conditions which hold in 
ordinary jiraefiee, show that it is not unusual to find 20 or 30 per 
cent, of the steam that eomes over Irom the cylinder eondeiisfd 
during admission. In favour.xble eases the amount is less than 
this ; oceasionally, on the otlicM* hand, the amount condensed is as 
mneh as half, or even more than half, the whole steam supply. 

91. The ac iioii of tlie cylinder \\all.s is reduced — (1) hy jacketing, 
(2) by superhe iting, and (3) by using conipouud expansion. The 
advantage of the ste.-uii j!U ket has been already mentioned. In 
liigh-.spee(l eiigiiK". its benelieial etfeet is necessarily small, and in 
certain cases the bciiclit may be even more than neiitrali/ed by the 
draw’backs ivbicli have l)ecn alluded to above (§88). In geiieial, 
however, the steam-jacket fonus a valuable incaii.s of reducing the 
wasteful action of the cylinder walls, especially when the ratio of 
expansion is consider alile. Expeiimciits made wiui .Jid wuliont a 
jat^et, on the same engine, h.ivc shown that jacketing mny increase 
the cHiciciicy by 20 or 25 per cent. When a jacket is woi king pro- 
pel ly it uses, ill a .single-eyliii(lcr engine, 4 or 5 per cent , and in a 
ooinponiid engine 8 to 12 pci cent , of the whole steam sniiply. 
Iffectof 92. Super ]ic«i ting the steam hdoie its admission reduces the 
iper- amount of initial condensation, by lessening the quantity of steam 
eating, neciled to give up a specified amount of heat, and this in its 
turn lessens the suhscijiunt cooling by re-evaporatioii. That it 
has a marked advantage in this respect has been expcrimentallv 
deiiionstrat(Ml by Jliin. On general tbcrmodyiianiic grounds 
siipci heating is good, bei’ausc it extends the lange of teinperatiirc 
through which the working snbstsiiico is carried. In modern 
practice superheat mg (to any considciahlo oxtenf) is seldom 
attempted. It occiir.s to a small extent wlienever diy sfeum is 
throttled, and a slight snperlicatiug is occasionally given to steam 
in its ]»assag<‘ fioui the liigh-jiressuro to the low-presauro cjdiiider 
of a comi»ouiid engine In toimer years superheated steam was a 
common featme of marine practice, hut serious ])ractical difliculties 
caused engineers to ab.'iiulou ils use ami to seek econoiiiy rather by 
increasing the initial pre.ssiire and u.sing compound expamsion. lu 
those days, however, the thcoietica! advantage of superheating was 
less understood tliaii it is now The economy ot fuel which its 
employment would ]»rohal)ly si ure is so great as to wairant a fresli 
and energetic attempt to ovciconie the ineehauieal difficulties of 
coiistrudioii and liibii(%'ilioii that have hitheito stood in the way. 
Iflfect 93. The most important means of iireventing cylinder coiideiisa- 
fcoiii- tiou from becoming excessive is the use of eompound expansion, 
ouud If the vessels wcie iion-coudiictors of heat it wrould be, Iroru the 
xpau- thermody mimic point of view, a matter of indifference whether 
lou, expansion w'as conqiletcil in a single vessel or divided liotw'ccn 

two or more, ]»rovulc(l the passage, of steam from one to the other 
was performed without inlio<Uu*iiig unresisted expansion (§ 51). 
But with actual uiateiials tli<‘ eompouiid s 3 'stein has the important 
merit that il subjeets each cylinder to a greatly reduced range of 
temperature variation. For this reason the amount initially 
condensed in the liigh-pressiiie cylinder is greatly less than if 
admission were to take place at once into the low-pressure cylinder 
and the whole e.xpausion were to Ui performed there. Further, the 
steam which is re-evaporated from the first cylinder during its 
exhaust does work in the sc<*oml, and it is only the re-evaporation 
that occurs iluriiig the exhaust from the second cylinder that is 
absolutely w avtefuT, The exact advantage of this division of range, 
as compared with expansion (through the same ratio) in a single 
cylinder, would bo liard to calculate ; but it is easy to see in a gencial 
way that an advantage is to be anticipated, and (though there are 
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isolated instances to the contrary) experience hears out this con- 
clusion, 111 largo engines, w'orkiiig with high jiressure, much 
expansion, and a slow stroke, the fact that compound engines aio 
in general more efficient than single engines cannot be doubted. 

Additional evidence to the same effect is iiiniished when a com- 
pound engine is tested first with compound cxjiaiisioii and then us a 
simple engine with the sarnogiade <»f expansion in the large cylinder 
alone. Thus in the American experiments the com pound engine of 
the “ Bache ” when w'orked as a simple engine used 24 It) of steam 
per T.H P. per hour, as compared wdUi about 20 It) when the engine 
woikcd compound, with the sunio bmler prps.sine, the same total 
expansion, and stemn iii the jacket in both cases, 'fhc. jieccssilv 
for coinpounding, if elfieieiicy is to he secured, hecoiius grcalm 
wdth every intense of boiler ]»ressure. So long as the iiiiti.d pres- 
sure is less tliaii about 100 It) per .square inch (absolute) il suffices 
to reduce the range of tcmjici.ituie into two pails by employing 
tw'o-cyliiider compound engines; with the highei pii-ssures now 
common in marine practice tuple and even quadruple expansion is 
being inliodiiccd. 

The action of the cylinder walls would be gically reduced if 
it w'eio praelicable to use a iion-condm ting inateiial a*- an inteimil 
lining to the cylinder and to the exposed surface, s of ilje piston. 

No eurc for the evils of initial eoiideiisation would be so elhetu.d 
a.s this; ami in view' of the economy of htat whicli would lesull. 
it is a matter of some .surjJiise that the use of a non-eondiu tmg 
lining ha.s not leeeived more seiions attention 

94. The piincii)al reasons have now been nanieil wbiili makf Actual 
the actual results of engine poifoiniaiicc difler fiom tin lesults 
wbieli would be obtained if the steam conformed in evciy lespcct cmiicy 
to the simple tbeoiy stated in chap III. It leimiins to state, ofsleani- 
very sboitly, a Jew of the results of recent practii c as to the actual engnios 
etliciciicy of cam -engines considered as hcat-engincs. 

Tlie perfoim.incc, ot a steam-engine, as regards economy in its 
consumption of heat, may be stated in a iiumbn of w-a^.s. In some 
of those tin* engine alone is treated as an indcjicmlcnt mnebme , in 
otbcis the engine, boiler, and furnace aic considtred as a whole. 

The performance of the engine alone is best c\'j)ies.sed bv stating Modes of 
either (1) tlie IheimodMiamic “etiicnmcy” oi (2; ,1hc immbci of slate- 
thermal units used per boisc-power per minute. These tcims le- ment. 
quiie a sboit cvplamition. The “eflicieiicy” ot a beat-engine has 
already been defined as the latio of the work done to the heat siij)- 
plicd. The “woik don<‘^* ought in stihtness to he leckoned as 
the net W’oik done by the woiking substance in )>assing tii tough a 
complete cycle of operations ; it should Ihereton* be dolcrmincd by 
subtract ing troiii the work which the substance does in the cylin- 
der the work wltich i.s spmit upon tlie &ub.stance in the focd-juimp. 

The hitter is a coin]»ar.‘ilively sm;ill quantity, and eiiginccis geiic- 
I ally neglect It ill their ealciilatnms ot theiinodynaimc ctlicicncv. 

In iiuiking conijiarisoii, liowevci, bclwTcu the etln lency whnli is 
sictu.illy reali/cd and the etiiciency ol a ]»cil<it cngiue oi of an 
engine working iiuucr any assumed eondmons, account should be 
taken ot tin negative w'oik done in the fc(‘d-piniip. Account should 
also 111 stiictncss be taken of that pail of the woik spent in dnving 
the uir-piimp winch is done upon the w oik mg siihsiauce, ns dis- 
tinguished liom the w'Jitcr ot inject ion Tln' “ heat supidn'd ” is the 
total heat of the .steam delivered to the engine, less tin* heat eori- 
taiiied ill the coriespoiidmg aiiioiiiit ol fied-water 'J’Jiis «jimntify 
depend.s on the amount of steam used, on the tdiqnn itun* of the 
feeil, on the holler pressure, and on the extent to whicli the hoilci 
“primes ” rriimiig is the dcliveiy by the boiler ol water ioixjmI 
with the steam. Except xxheie there is actual sn|ieiheHling the 
steam supply is always more or less wet, in a badly dcMgeed oi 
oveiwoikcil boiler huge volumes of water mav be c allied (»v« i with 
the steam, but in a good boiler ol adupuitc si/c the .iim :mt of 
]»niniug is less (often much less) tiuni .5 pi r rent of the whole 
biip])ly. Thccflcitof pinning is, ol course, to reduce the supply 
t)f licat per It) of the wfirkiiig substance. 

One horse-powci is the meclianical eqiiixaleiit of 42 75 theimal 
units per minute. The relation beUvocii the alioie two methods ol 
stating engine performance is thcicfoic expicsstd by the ciju.ilion 

42 7,0 

“Number ot U. perl.Jl.U ]»ci mmnic 

Another very common mode is to give the mimbei ol jiocnd.s of 
steam supplied per horse-power per Jioiir. 'J’liis is nu.satisl.u toiy, 
even as a method of stating the com]iai.itivc economy ot nideieiit 
engines, or of one engine in ditrcreiit conditions, for several 
reasons. It ignores vari.itioiis in holler picssmc, in feed-wat(‘r 
temperature, and in the di>iicsa of the snpplv, although each of 
these things .airects the uinount of heat lequiicd for the piodiiction 
of a ])ound of steam. But the total heat of ]iroduetion of dry 
steam docs not vary greatly within the limits ot praflicnl lUT.ssnres ; 
moreover, pince (in condciisiug engines) feed-water i.s generally 
tiiken fiom the hot-well, its tcmpcnitiire dof‘.s not ditfci mm h from 
that of the air-piiinp ilischargc, or (say), 100“F. Finally, in many 
comparative trials the amount of priming is nearly il not (juito 
constant. Hence it ha]»T)cns that this mode of .stiitcmcnt often 
furnishes a fairly accurate test of the economy of engines, and it 
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Taiile IV. 


Ratio of Total 
Expansion. 

Consumption of 
Stoam iM*i 1.11.P. 
per lloui. 


It) 

4*2 

21-2 

5-7 

20* 

7-0 

20*3 

9-2 

20*7 

16*8 

25 T 
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S T E A M-E N G I N E 


haj the ailvantaf'C of putting results in a way that is easy to under- 
stand and remember. 

Elli* 96. None of these modes of statement include the efficiency of 
nency the boiler and furnace. The performance of a boiler is most 
ofboiici usually expressed by giving the number of pounds of water at a 
and stated tcmjK'ruturo converted into steam at a stated pte.ssure by 
furnace, ibo combustion of 1 lb of coal. The temperature commonly chosen 
IS 212” F., and the water is su]>poscd to be evaporated under atino- 
sphcnc pressure; the result may then he stated as so many pounds 
of water evaporated from and at 212“ F. per 1 lb of coal. l5ut the 
term “ elhciency may also be applied to a boiler and funiace 
(considered us one apparatus) in the sense of the ratio between the 
heat tliat is utilized and tlic potential energy that is contained in 
the fuel. 'J’liis i.tfio is, iii good boilers, about 07. Thus, for 
example, 1 It) of Welsh coal contains about 15,500 thermal units 
of potential eneigy, an amount wdiicb is equal to the beat of pro- 
du(‘tion (L) of about 10 lb of steam from and at 212”. In piactice, 
however, 1 It) of eoal selves to evaporate only about 11 lb of water 
umlei these conditions, or about 9 ‘5 lb when the feed-water enters 
«it lOO” F. and the absolute pressure is 100 lb per square inch. 

The efficiency of the engine multijdicd by that ol the furnace 
and boiler gives a number wliich cxjiressos the ratio between the 
lieat coriveilcd into w^ork and tlie potential eneigy of the fuel, — a 
number which is, in otlier words, the efficiency of the .system of 
engine, boiler, and furnace considered as a w’hole. Instead, liow- 
ever, of ex])ressing this idea by the use of the term ellicieiicy, 
eiigineeis are moie usually in the liabit of stating the jierfoimance 
of the comjdetc system by giving the number of jioinids of coal 
consumed i)er horse- jiower ])er hour. It must be borne in mind 
that tins quantity depends on the jicrfornmncc ol the boiler as much 
as on that of flic engine, and tliat the dilhncncc in thermal value 
between one kind of coal and anotluT makes it, at the be.st, a rough 
way of spiM ifying economy. It is, how(‘ver, an easy quantity to 
measure ; and to most users of engines the size ot the coal-bill is a 
matter ot greater interest than any re.siilts of thermodynamic ana- 
lysis. Still another expression for engino peiformiincc, similar to 
“Duty.” this last, is tlic now’ nearly obsolete term “duty,” or number of 
foot-jiouuds of woik done for every 1 cw't. of coal consumed. Its 
1 elation to the jamiids ot coal per lior.se-powcr per hour is this — 

112x3300 0x60 __ 

^ Numberoflhs. of coal ])er 1.11. P. |»erhour’ 

A good condensing engine ol large si/c, sujiplied by good boilers, 
consumes about 2 lb ot coal per horse-power per hour; its duty is 
then about 110 millions 

Kesults 96. To illustrate the subject of this chapter more fully thefollow’- 
of trials ing summary is given of the results of tests of pumping engines by 
Mr ,1. (1. Mail*, desenbed in two excellent papers in Min. Pro. 
Imi. Civ. Eng. (vols. Ixx. and Ixxix.). The iiist group (Tabic V.) 
refers to .single cylinder beam rotative enginc.s, all of the same tyi»c, 
working at about 120 lioise-jiower (in all except the last trial there 
iverc sfcaiii-jr'ickcts in use) -- 


Tloilor 

(.\bs ). 

'1 otal 

Uatio of 
I'Apunsion 

IVuvnUiffO 
of Walcr 
J^esiMif at 
Cut-off. 

I.b.s of Dry 
StCHTii per 
l.U 1*. per 
Hour 

Emdency. 

48 

(> R 

44 

22 1 

0 0911 

67 

4 8 

28 

22 1 

0 099 

6U 

8 2 

22 

21 8 

0 102 

6!) 

1 8 

15 

28 6 

0 098 

66 

8 8 

37 

26 5 

0 083 


in these engines, which ran at the slow speed of about 20 levolu- 
tiens per minute, the iiiHucnce of steam jacketing was very marked. 
Ill the tiials made w’ith jackets in action, the percentage of water 
jircsciit at cut-otf, when plotted in relation to the ratio of expan- 
sion. gives a diagram whndi is sensibly a straight line ; by drawing 
this line it may be seen that with an expansion of 3*3 :n a similar 
jacketed eylnulcr there would he about 25 )»er cent, of initial con- 
densation instead of the much greater ainoiint (37 i>er cent.) which 
the absence of a jacket caused in the last trial. 

The next group of tests (Table VI.) refer to compound cngintJ • 
of the types named (forexplanation of the terms see chap. Yl.) - ' 



Type. 

Boiler 

Pressure 

Abs. 

Total Ratio of 
Expansion. 

Number of 
Revolutions 
per Minute. 

Percentage 
of Water 
present at 
Cut-off. 

® 6 .i: 

^ o 

& 

g 

TJ 

G 

w 

I Woolf beam, laithout jackets.. 

58 

9*3 

18 

51 

26-6 

0 082 

** 

with jackets .. 

62 

15 8 

30 

41 

17*3 

0 126 

1 

without jackets. 

89 

78 

34 

34 

19-2 

0113 


with jackets 

88 

9-6 

.84 

38 

17-4 

0-125 


„ 

68 

11-9 

18 

25 

15-6 

0-189 


,, 

78 

16-5 

28 

31 

16-5 

i 0-140 


•••• 

75 

1.8 3 

27 

29 

151 

|Q 144 

Woolf tandem, without jackets! 

86 

n-6 

80 

48 

21 G 

i o-ioi 

llcccivcr beam, with jackets... 

76 



13*6 

24 

34 

14 8 

0-147 


V. Thk TEhTI^’G OF Stkam-Enginks. 

97. Under this licad we may include experiments made to Objectf 
determine— (a) the horse-power of an engine ; {h) the thermody- of tosti 
namic efficiency, or some more or less nearly equivalent quantity, 

such as the relation of power to steam supply or to coal consump- 
tion (§ 95); (c) the distribution of steam, that is, the relation 
wdiich the several events of steam -adinissioii, expansion, exhaust, 
and compression hoar to the stroke of the piston ; {d) the amount 
of initial condensation, the wetness of the steam throughout tlie 
stroke, and tlie transfer of heat between it and the cylimier walls ; 

(e) the efficiency of the mechanism, or the ratio which the work 
done by the engine on the machinery it drives hears to the work 
done by the steam in tlio cylinder. 

Tests (a) and (c) nre of common ap])lication ; test (6), in the 
simple form of a comiiarison of liorsc-j)owcr with coal burnt per 
hour, is not iiimsnal. The actual ineasuiemcnt of efficiency, whether 
thermodynamic {h) or mechanical (c), and the analysis involved in 
(</) have been carried out in comparatively lew instances. 

98. In all these oncrutions the taking of indicator diagrams form.s The 

a princi|)al nart. The indicator, invented hy Watt and improved mdical 
by M ‘Naught and hy Ki<*hards, consists of a small steam cylinder, 
fitted W’ith a ])istori w’hicli slides easily w’ithin it and is pressed 
down hy a spiral spring of stcid w'iiv. The cylinder ot the indicator 
is connected by a pipe lielow’ this ])istoii to one oi other end of the 
cylinder of the engine, so tlist the piston of tlic indicator rises and 
falls in rc.s))unsc to the tluctualions of picssiue which occur in the 
engine cylinder. The indicatoi piston actuates a pencil, which 
uses and falls with it and tiaces the diagram on a sheet ot paper 
fixed to a drum that is caused to rotate hack and lorth through a 
certain arc, in unison wdth the motion of the engine pi.ston. In 
M ‘Naught’s indicator the pencil is din‘ctly attached to the 
indicator piston, in UiclunJs’s the pencil is moved by means of a 
system of links so that it copies the motion of the jiiston on a 
magnified scale. Tins has llic advantage that an ccpially large 
diagram is drawm with much less movonient of the jiislon, and 
errore which are caused hy the piston’s inertia arc conscijiicutly 
reduced. In high-sjicoil engines esjiecially it is iiiqmrtant to 
minimize tlie inertia of the indicator ]nston and the 2 >arts con- 
111 ‘ctcd with it. fu lliidiards’s indicator the linkage cnqdoyed to 
iimltijdy the })iston’s motion is an arrangenifnt similar to the 
parallel motion introduced hy "VVatt as a means of guiding ilio 
j)iston-rod in beam engines (see § 188) In sevcial iccenl tornis 
of iiidic.ator lighter linkages arc adopted, and other changes have 
been made with the object of fitting tlio instrument licttcr for high- 
B])eed work. One of these modified forms of Kicliards’s indicator 
(the Cio.shy) is shown in fig 21. Tlie piessurc of stonm in tlie 
engine cylinder laiscs the piston P, 
comjiressing Die sjiring S and causing 
the jicneil to i ise in a nearly .straight 
line thioiigli a distance projioitioual, 
on a magiiitiod scale, to the rom- 
prcssioii of the spiiiig and therefore 



1 For other comparative tihila, see Hullauor» napers, especially Bull. JSoe. Ind. 
de Mulhouse, Dec. 30, 187S, and May 26, 1880. 


to Die prcssuie of the 
.steam. At the same time 
Die drum D, wliich carries 
the jiaper, receives motion 
through the cord C from 
Die LTOsahead of the en- 
gine. Inside this drum there is a spiral spring which becomes 
wound up when the cord is jmlled, and serves to turn the drum in 
the reverse direction during the back stroke. The cap of the indi- 
cator cylinder has holes in it which admit air fieely to the top of 
the piston, and the pi.stoii has room to descend, extending the 
si>ring S, when the pressure of the steam is less tliim that of the 
aimosjihero. The spring is easily taken out and rcjilaced by a more 
or less stiff one when higher or lower pressures liave to he dealt with. 

99. To register correctly, an indicator must satisfy two conditions : Erroi 
(1) the motion of the piston must he ]»roportional to the change iudic. 
of steam pressure in the engine cylinder; and (2) the motion ofdiagr 
Die drum must be proportional to that of the engine juston. 

The first of these requires that the pipe which connects the 
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indicator with the cylinder should be short and of sulficient bore, 
and that it should open in the cylinder iit a place where the 
pressure in it will not be affected by the kinetic action of the 
inrush ing steam. Frequently pipes are led from both ends of the 
cylinder to a central position wnere the indicator is set, so that 
diagrams may be taken from cither end without shifting the 
instrument ; much better results are obtained, especially when the 
cylinder is long, by using a pair of indicators, each fixed with the 
shortest possible connecting pipe, or by taking diagrams succes- 
sively from the two ends of the cy Under with a single instrument 
sot first at one end and then at the other. The general efiect of 
an insufficiently free connexion between the indicator and the 
engine cylinder is to make the diagram too small. The first con- 
dition is also invalidated to some extent by the fiiclion of the 
indicator piston, of the joints in the linkage, and of the pencil on 
the paper. The piston must slide very freely ; nothing of the 
nature of packing is ])eniiissible, and any steam that leaks past it 
must have a free exit through the cover. The pencil pressure 
must not exceed the minimum which is necessary for clear marking. 
By careful use of a well-made iustruincnt the error due to friction 
ill the piston and connected parts need not be serious. Another 
source of dhsturbunce is the inertia of these parts, which tends to 
set them into oscillation whenever the indicator piston suflers a 
comparatively sudden ilisplaecinont. Those oscillations, superjiosetl 
u})oii the legitimate motions of tlio piston, give a wavy oiithne to 
parts of the diagiam, csjiecially when the s])ccd i.s great and when 
the last-named .snuicc ot eiror (the friction) is small. When they 
appear on tlic diagram a conliiiuous curve slioubl be diawii mid- 
way between the ticsts and hollows of tlio niidulations. To keep 
thciii within imsoiiahbi compass in high speed woik a stiff spring 
must be used and an indicator with light parts should be selected. 
Finally, to seciiie accuracy ni the jicneirs movement, the strain of 
the Sluing must b(3 kept well within the limit of elasticity, so that 
the stiain may be as nearly as possible propoitioiial to the steam 
pressure. Care must be taken that the spiing is graduated to suit 
the tempeiaturc (about F ) to which it is e^po^e(l wdieu iii 
use ; its stiffness at this temperatuie is about 3 per cent, less than 
when cold. 

With regard to the motion of the drum, it is, in the first place, 
necessary to have a reducing mechanism which will give a 
sufhcieiitly accurate copy, on a small scale, of the engine piston’s 
stroke. Many coiiliivance.s aroused foi tliis jmrpose ; in some a 
ligoious gconict Ileal solution of tlie problem is aimed at, in others 
a close approximation only. Fig. 22 shows a good form of indicator 
gear A pendulum lod AB is pinned at one end 
to tlie ciosshcad A (the end of the piston-iod) of 
the engine. Its upp<‘i end is earned by a jiiii 
whieli is fieo to tmii and slide in the fixed slot 
B. A cord from an iutermediate point C leads 
over pulleys to the indicator drum. The pendu- 
lum ro*l sliould be miieli longer (ban the piston 
sliokc, and the cord should lead olf for a con- 
siderable distance in the direction sketched, at 
right angles to the mean position of the. rods. ^ 

Tlie accuracy of the drum’s inotion does not, lioW'- 
ever, depend merely on the geometrical condition 
of the gear. It dc]>cnds also on tlic rigidity of the parts, and espe- 
<*ially on the sti etching of llie cord. The elasticity of the cord 
w'lll cause ciror if it is not iiiaiutaiiied in a state of uniform tcmsioii 
throughout the double stroke,, and this error will be greater the 
longer and the moic c.vtcnsiblo tlie cord is. Hence short cords arc to 
be iirefeired ; and tine wire, which stretches much loss, iiia\ often bo 
substituted for cold with gicat advantage. The stretching t»f tin- 
cord is perhaps the moat serious uud least noticed souice of cnor 
the indicator is subject to in ordinary practice. The tension of the 
cord varies for three reasons, — the inertia of the dnim, the varying 
lesistaueo of the drum sju-ing. and the fiiction of the drum, wdiicli 
has the effect of inc, leasing the tension during tlie forward stroke 
and of reducing it during the back stroke. This last cause of 
variation can be miiiimi/cd only by good construction and cdrcful 
use of tlie iii.strument ; but the other two causes can bo made to 
neutral i/e one anotliot almost completely. iSiiice the motion is 
ucaily simple haririonic, the acceleration of the drum vanes in a 
nearly uniform niniiner fioin end to end of the stroke. The resist- 
ance of the drum spring also vaiies uniformly ; and it is therefore 
only iiecc.s.sarv to adjust the stiffness of the drum spimg so that 
the increase in its resistance as the motion of the dium proceeds 
limy balance the decrease in the force that the cord lias to exert 
in setting the drum into motion. This adjiistincnt will secuie an 
almost uniform tension in the cord throughout tlie whole stroke ; 
it must, of course, be altered to suit different engine speeds Tlie 
indicator plays so important a part in tin* testing of beat-engines, 
whether for practical or scientific purposes, that no pains should be 
spared to avoid the iiumerou.s and serious sources of error to which 
it is liable through faulty construction or unintelligent u.se.* 

* A valuable discussion and expeiimuntal investigation of the crrriis of the 
indicator will be found in i>a{)ers by Trot. Osborne Reynolds and Jlr II. W. 



100. To determine the indicated horse-powor, the mean effective Measure- 
pressure is found by dividing the aicaof the diagram by tlie length meiit of 
of its base. Thi.s gives a mean lieigbt, which, interpreted on the horse- 
scale of pressures, is the mean effective, pressure in pounds jier j»ovve * 
stjuare inch. This lias to be niultijilicd by the effective area of the 

piston ill square inches and by the length of the piston stroke in 
feet, to iiiid the work done jiei stroke in foot-jioiimls on that side 
of the piston to which the diagram lefers Let A, be the area of 
the piston on one side and Aj, on the other; pj and p., the mean 
ettectivo imsssurcs on the two sides resjicetively ; L the lengtli of 
the stroke in feet; and v the numlicr of complete double strokes or 
revolutions per iniuutt Then the indicated hoiso-power 

T H P +P2A») 

‘ “33000" " * 

In finding the mean pressure the area of the diagiam may he con- 
veniently measured by a plammetcr or calculated U the use of 
Simpson’s rule. A le.ss aceiirate plan, frequently followed, is to 
divide the diagram by lines drawn at tlic middle of stiips ot etpial 
width, as in tigs. 23 and 24, ami to take the mean pH-ssuii- as the 
average height of these lines. 

101. Sjiacc admits of no more Ilian a few* illustiaiions of actual Examples 
indicator diagiams. Fig. 23 is a diagram taken fioiii an antiquated of indi- 
cator 
diagianis. 
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noii-condensing eiigim w'orking without ex 
pansion. The line AB has been drawn at a 
height w'hich represents the boiler jiressiire, in 
Older to show the Joss of pressuie in iidinission. 

The line CD is drawm at atmosplieric picssure 
by the indicatoi itsi-lf In tliii engine ad- 
mission continues till the end of the forw'anl 
stroke*, and a.s a lesnlt the hack pre.ssure is 
great, especially during the first stage of the 
exhaust. The diagram shows a sliglii amount of o.scillatioii pro- 
duced by the sudden u«linissioii of stc-nin. This feature, however, 
is hettci illustidteil by fig. 24, which is another 
diagium t.ikeii fiom the same engine, at the 
same boiler prc.s.siuc, hut with the sti'am min‘li 
throttled. 

Fig 25 shows a ]>air of diagrams taken fiorii ^ 
a eoiidensing engine in whicli the distiihiition 
of steam is eflccted by a common slide valve 
(chap Vlll.) The two diagrams refer to opposite ends of the oyliii 
deratidaie taken on the same papei by the ]>lan alitMdy alluded to 
(§ 99) ot fixing the indi- 
cator about mnhv.iy he- 
tw’eeii the emls of (he 
cylinder, with a pipe 
leading fioiii it to each 
eml. Steam is cut off ; 
at a and a\ release oct nrs 
at h and 6', and compics- 
Sion begins at c and e'. 

Tlie giadual closing of 
t h c. slide vahes thiottle.s 
the steam considerably hefoie tin* cut-olf is eoinpletc. 'Phe line of 
no picssure EF is iliawm 14 ’7 Ih per squaie inch below (T), winch 
is the almosphene line ; and the line of no volume AE oi BF is 
diawn (for eacli end of the eylindci) at a distance (from llie eml of 
the diagr.iiii) equal to the volume of the elearniice. 

Fig. 26 IS a diagram taken from a Corliss engine woikiiig with 
a large 1 at lo of e\])ansion. The Coiliss valve-gear, which will he 
tM e^,fer ‘Icscnhcd in cliaji. 1,\ , causes the adiui.s.sioii valve 

Vi —SLS close smlileidy, and oonseiniently dcliiies the 

point of tul-oU jU’ctty shaiply in the diagiam. 
Through thus point a dotted curve has het-n iliawn 
(by aiil of the equation r\ const , ^ 67), which 
IS tlie curve that would he fol- 
lowed if the expansion weie 
adiabatic In diawing this 
curve it lias h».'oii assumed that 
at the end ot admission the 
.steam contains 25 ]h-i cent, of water. TJie act mil curve first falls 
below and then iise.s above thui adiabatic curve, in coiise- 
nienco of the continued (ondcn.sation which take - place 
Luring the eailv stages ot the cvpansion and the re-evapora- 
bion of condensed water dining latn stages (§ 82). Fig 27 
IS anotliei diagiam fiom a Corlis.s 
engine, lunniiig light, and with 
the V oiidciiser not in aetion Dia- 
I giams of this kind aie often taken 

when engines are first ciectcil, for 
the jmrpose of lusting the setting 
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-ludinitoi Diugintn from (JoadciiMUg 
hngiiie, with Widc-Vulve. 
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of the v'alvcb Otlici indicator diagrams, tor coinjioimd engines, 
will he gh'eii ill chap. VI. 

BiightnuMcTj/tn. /*»<«: /rit/. C F, vol. Ixxxill , IftSfi). In tlic discussion which 
fnlluwctl the KRding of tin- papoiHa clcsciiption will be found of un ingcnioua 
apparaiiw which the miikciH of fin- Crosby indicutoi employ to test tlic uniform- 
of the cold's icnsjun throughout the stroke. 
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III place of the ordinary indicator an apparatus is occasionally 
used which integrates the two coordinates which it is the business 
of the indicator diagram to represent, and exhibits the power 
developed from stroke to stroke by the progressive movement of 
an index romnl a dial. 

Tests of 102. In tests of tlierinodynamic efficiency wo may measure either 
thermo- the heat supplied or the heat rejected, and compare it with the work 
dynamic done. The neat supplied is on tlie whole cajaible of more exact 
ef^cieticy. measurement, but in any case a dotonnination of the heat rejected 
furnishes a valuable check on the accuracy of the result. The 
trial must be continued for a period of some hours at least, during 
wdiich the engine and boiler are to bo ke|»t working as uniformly 
as possible in all respects. Tlie power is detormined by taking 
indicator diagrams at short intervals. The heat supplied is found 
by noting the amount of feed-water rcipiired to keep the water- 
level in the boiler coii-stant during the trial, the tempciatiiro of the 
feed, and the prc.s8iire of the steam. The only uncertainty wdiich 
attaches to the measurement of heat-supply is duo to priming. 
Every pound of water that passes over unevaporated to the engine 
takes less heat by the amount L (§ GO) than if it went over in the 
.state of steam. To mcasuri* the degree f»f wetness in steam is a 
matter of .some difficulty ; it may bo done by passing the steam 
into a known (juantity ol cold water, so to coinlenso it, and 
observing the lise of temperature nhi<jh lias taken ])lace when the 
whole <[uantit 3 " of water piescnt lias increased by a measured 
amount. 

Heat If L] bo the latent heat of stiMiii at the boiler pressure, the 

bup- heat in tlie feetl-water ]*er lb, the heat in the boiler w’ater per H), 

plied. and q the dryness of the steam as it leaves the boiler, the heat 

taken in per lb oi the substance supplied to the cylinder is 
?l'l I /'I - /'o • 

To tills must bo added, in the ciiftO of a jacketed engine, the heat 
supplied U* the jacket, a quantity who h depends on tlie amount of 
steam eontlciis<Ml tlioro, and uImi on whellier the water tliat gatheis 
in the ja«*ket IS drained hack into the boiler or allowed to cscane 
into the Imt-well. 

Heat re- The lieat itjeeled by an engine (itted with an injection condenser 
leeted. is made up ot the following parts . — (a) heat rejected in the con- 
densed wab'i, less the heat rctiiined to the boiler in the feed (if 

the teed i*. ilircctly drawn fioin the hot- well without giving the 
w'uter time to cool sensibly, this quantity vanishes; in a jacketed 
engine this item must include the lieat lejerded in the jacket drains) ; 
{h) heat used in warming the condenser vvatei fiom the tonnierature 
of iiijeUioii to the temperature of the air-pump discharge ; (c) heat 
rejected in air and vapuui from the aii-]mnip; (d) heat lost by 
radiation, conduction to supports, andaeii.d convection, — or, more 
proptM'ly, the excess of this heat over the boat developed within 
the engino by the friction of piston, valves, &c. Of these, quanti- 
ties, {(t) is found uithoiil dilliculty fiom a knowledge of tlie amount 
of tiic fccibwatcr, its tcinpciatun*, the tcinjiLTatine of the air-pump 
diHchaigc, and amount and tcmpeiatnro ot water drained from the 
jacket ; (/>) is measured by gjiuging the wliole discharge from the 
pump, deducting from it the amount returned to the boiler as fccd- 
W'ater, and measuring its tempcratuie and that of the injection 
w'Jiter ; (c) iloes not admit of direct measurement ; (d) may he 
a])]iroxiinatcly estimated for a jacketed engine by filling the jacket 
with steam wdiile the engine is out of action, and observing the 
amount of steam condensed in tiie jacket during a long interval, 
through radiation, &e , from the external suifacc. 

In calculating the supply of heat by the boiler it is convenient 
to take the teiiqicratiirc ii’i'* F. as a starting point from which to 
reckon what may be termed the gioss supply, and then to deduct 
from this the heat which is icstorcd to tlie boiler in tlie feed-water. 
The diUciciJcc, which may he called the not supply, is the true 
ronsumjdioii of heat, and is to be used iii calculating the efficiency 
of tlio engine. A similar convention may be followed in dealing 
wdtli the lieat rejected. 

E.vttmp]e. 103. Thi.s subject is most easily rriade intelligible by help of a 
numerical example. For this purpose the lollowiiig data of an 
actual engine-tost have been ttiken from one of Mr JMair’s ]mpers* ; 
the ilata have been independently reduecd, wdth results that difler 
only to a small and unimportant extent Iroin those stated by Mr 
Mail* The engine, under trial xvas a comj>ouiKl beam engine, steam- 
jackctwl, xvith an interniodiate icceiver between the cylinders. 
The cylinders wete 21 inehes and 36 inches in diameter, and the 
stroke hi feet The total ratio of exjiaiision was 13 '6. 

Data, 

Boiler pleasure, uVsohitc, 7R lt» per sq. m 

TImenftiial 6 hours. 

Revoliitiotis 8c;.S2, or 24 0 per nun. 

I.H.r ... 127 4. 

Feed-water 12,032 lb, oi 1 'SIM lb per rev. (M.). 

Air-pump dlschai^G . 1220 R) pei min., oi ATI 1b per rev 

Water drained from Jackets 1605 Ib, or 0*186 lb per i ex , (M, 1. 

Peicentaire of pruning: 4 

Temperature of feed, .v.i* 

Temperatuie of injection, t., AO* 

Temperatnre of ait-puinp discliaigc, fs.. .73**4. 

> Min. Prw. Imt. C. vol. Ixx! 


Ilesults, 

Dryness of boiler steam, 0=0 96. 

Supply to cylindei, M« =M—Mi=r 1*628 Ri per rev. 

Injection water per rev.«61 1—1 208=:4!»*9 lb. 
l., = 898, Ai = 278, *.>=18, A, -=41*4, Ao=-27. 

Gloss supply of heat fiom boiler to cylinder iicr revolution 

BMe(yL|4 A|) 

« 1 *208 (0*96 X 898-h278) = 1377 T. U. 

Gross supply of heat fi*om boiler to jackets per revolution 

=fri&^(rt6x898-i-278)=212 T.U. 

Total gross supply per revolution— 1377 -)“212= 1689 T.U. 

Heat restored to boiler iku* i evolution, 

By feed water=MAo=»I *394x27=38 T.U 
By jacket drains^ 0. 

Net supply of heat per revolution =1689— 38^1561 T U. 

Heat converted into work, per i evolution 

T U. 

Total heat i ejected per revolutlona* 1661—227 =1324 T.U. 

The rejected heat i.s accounted for as follows 
Net heat rejected In air-pump discharge = Gross heat n*Jected in air-pump dis- 
ehaige— heat in injection water- heat restored to the boiler by tile feed 
~5l*lx41*4-49*9xl8-38=in9T U. 

Heat rejected in Jacket drains=6^,Ai=0186x278=62 T.U. 

These two items account for 12.31 units of rejected lieat and 
leave a balance of 93 units unaccounted for. The balance is made 
up of heat rt‘jected in air and vajionr by the air-])uinp, lieat lost 
by radiation, &c., and errors of experiment. Tii the example con- 
sidered tlie lo.ss by radiation was estimated at 45 thermal units, 
xvhich reduces the discrepancy bfttw’'coii the two sides of the account 
to 48 units, or only about 3 per cent, of the whole heat supplied. 

The efficiency ot the engine is 0*146. The efficiency of a 

perfect engine xvorking between (he same limits of temperatuie, 

308“ F. ami 60“ F., w*ould be 0*335. 

104. When it is desired to deduce from the test of an engine not Calcula 
only the thermodynamic efficiency hut also the amount of initial tiou of 
condensation and the subsequent changes of w'elne.SH w*hich the wettie* 
w’-orking fluid undergoes during expansion, it is neccssaiy to know, of the 
in addition to the above data, the volume of cylinder and clearance, steam, 
the relation of pressure to volume during tlic several stages of the 
stroke, and the whole amount of xvorking substance present in the 
cylinder. This last is a quantity whose precise value is not easily 
a^cc^taillod. Assuming that the point at whicli cornpiession begins 
can bo distinguished on the diagram, we liavo the ])ressuro and the 
volume of the .steam that is afteiwauls compressed into the clear- 
ance space. From its ]»rcsr>nre and volume we cun inter its amount, 
if only its di'greo of dryness be known. The a.ssumjitioii usually 
made IS that at thelicgiiiiiing of compression tlie steam shut up iii 
the cylindci is dry. This assumjitioii h to a cci tain extent supported 
by the fact that re-cvaporatioii has been going on during expansion 
and exhaust ; in good engines it is piohably not lar from the truth, 
though there are cases wlierc, owing to excessive initial condensa- 
tion and to the exhaust ports being badly situated for draining 
the cylinder, water may accumulate in con.siderablo quantities. 

Except ill extreme cases of this kind, how’ever, the as.miniption that 
the .steam is dry xvlieii compression begins does not introduce an 
enor whicli can seriously alfect the subsequent cah nlations. Hav- 
ing foiiml tb© quantity sliiit up in tlie clearance, wo add to it the 
quantity delivered from the boiler per single stmkc, to find the 
wdiole quantity of w'orking .substance in the c\ Under. The sub- 
stance is, and continues, a mixture in varying proportions of steam 
and xvater. Its volume may practically bo taken as the volume of 
the dry steam it contains, the volume of the water being compara- 
tively small. Taking any point of the. stroke, and measuring the 
pressure and the volume tlicre, w'e can sny liow* much steam (at 
that preiwure) w'onld be required to fill the volume which the mix- 
ture then occupies. This quantity xvill always be less than the 
actual amount of the mixture; ami the diircrcnco between them is 
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pressure is 0*161 lb jKJr cubic foot. Hence, out of the wbolo 
mixture, the amount of steam was 2*92 x 0*151 -« 0*440 lb. The 
water present at the point of cut-off was tlierofore 0*662-0*440 or 
0*222 lb. This is 83*6 per cent, of the whole amount of Die mix- 
ture, niid shows (after allowing for the priming water) that about 
82 per cent, of the steam admitted was condensed on admission. 

Next, to find the amount of water present at the end of the 
expansion. The diagram shows that ut this point the pressure was 
15*2 lb per square inch and the volume 13*285 cubic feet. Steam of 
this pressure has a density of 0*0392 lb per cubic foot. The quan- 
tity of steam at release was therefore 13*235 x 0*0392, or 0*519 lb, 
and the quantity of water 0*662-0*619 — 0*143 lb. It appears 
therefore that re-evaporation from the cylinder walls during ex- 
pansion reduced the amount of water present by 0*079 lb, so that 
the {icrcentngo of water fell fiom 83*5 at the |K)int of cut-off to 
21 *6 at the ])oint of release. 'J'he same method of oalculntum can 
obviously be applied to any other point in the expansion curve, 
and can be extended to Dio low-]>ressure cylinder of an engine 
which (like tlie one in Diis cxam|ile) is compound. The amount 
of dry steam present at the point of release is sometimes sjiokcn of 
as the “steam accounted for by the indicator diagram.” 

106. Having completed this analysis of the vrorking-substance, 
we may proceeil to find Die qimnHty of heat which it gives to or 
takes from the walls of Dio cylinder during any stfigc of its action, 
by considering the changes of internal energy which the working 
substance undergoes, along with the external work done, from 
stage to stage. If wo write in for the iiiiiount of steam and m* for 
the amount of water ]»resent in Die cylinder at any one stage, the 
internal energy of the mixture is (§ 62) 

(ni + inyi + mp . 

Let tlie value of this quantity he denoted by Ia at any one .*!tage 
in the expansion or eoniprcssioii of Die mixtnn*, such as Die jioint 
of cut-otf A, and by 1 b at a later .stage, such as the point of relesusc 
li, Die coriespondiiig volumes of the whole mixture b(‘ing Va and 
Vu respectively. Then in pa.ssing from the fust coinlition to the 
second the substance lose.s 1 a ~ I» of iiitcTiial energy. It also does 

V 

an amount of exlenuil woik Wao measured by / IW, or the area 

-/v, 

of the figUH* A1V6. If Waii equal to Ta-Ib Die process i.s 
adiabatic , otherwise the amount of heat taken up (from Die 
cylinder walls) dining the jirocess is 

QAB-WAB-dA-Tli). 

If A is Die point of cnt-otT and IJ that of release, the quantity .so 
calculated i.s the heat taken up from the cylinder walls dining the 
whole process of expansion. The calculation applies equally, how- 
ever, ill deU'rmining the heat taken up dining any stage of Die 
processi. When tins has a negative value heat has been given up 
by the substance to the cylinder walls. In the mniicrical example 
W'liich lias been ciUsl above the internal energy of the mixture «t 
the beginning of cx[iaiisiou was 540 Dieniial units. At the. end of 
expansion the internal energy was 584 thermal units. Between 
the.se points Die indicator iliagrain (lig. 28) slums tliat the woik 
done was equivalent to Ub thermal units. 44 + 55 ^ 99 units of heat 
w*ere thcrefoie taken from tlie cylinder walls during the process 
of expansion. A similar ealeulation, a]>j)licd to the eomjiressiou 
curve, shows that in that pait of the opeintion licat wa.s given up 
to the cylinder walls. During comiiression W is of course nega- 
tive, since work ia then spent upon the stcaiii. 

107. During admission and also during exhaust another item 
enters into the account, — the amount of Die w'oiking substance is 
then undergoing ehaiige. To find the heat given up by the 
eteam during admission wo have tirst to calculate (hy the method 
already deseiibed) the internal energy of the mixed steam and 
W'ater that is bliut into the eharaneo sjuicc at the end of the 
previous stroke; this may be called In. The steam which then 
■enters brings with it an udilitional amount of iiitcriidl energy 
Avhich wo may ealeulate from a knowledge of the quantity of steam, 
its pressure, at admission, and its dryness. Let lo denote this 
additional sup])Iy of internal energy. At the end of uJinissiou tlie 
state of the. mixture is known from the indicator diagram; lienee 
its internal energy Ia may be found. The work done duiiiig 
admission, Wda, is also detcrniiiied fioni the diagram. Then wo 
have, for the lieat given up by the steam during admission, 

Qda^Id + Io- 1a~ Wi)a* 

In attempting to apply the same method of calculation to de- 
temiiiio the heat taken up from the cylinder walls during cxliaust 
<Qbc), we are met by the difficulty that we do not know the state, 
:is regards dryness, of the mixture during its expulsion from Die 
■cylinder. We may, however, estimate the value of Qnc as follow^s. 
Let Qci) and Qi,a be, as before, the heat given up by Dio steam to 
the cylinder walls during compression and admission respectively, 
and let Qab he the heat taken from the cylinder walls (luring ex- 
haust; also let Qa be the heat which the (Cylinder loses (per single 
stroke) by radiation (less the heat produced by piston and valve 
friction), and Qj the heat whicli it gains by condensation of steam 


III wiu JIMJABC, II mere is one. men, as tiic cylimior neither gains 
nor loses heat on the whole, after a unifomi regime has been arrived 
at, we have ^ 

Qbc'" k?cn + Qoa I Qj'-Qb. 

The quantity Qbc may also be cali'ulateil directly from a know- 
ledge of the gross heat rejected to the condenser, since the gross 
heat rejected is , ^ 

i|l^ 'Nnc + Qnc, 


I B being the internal cneigy of the mixture at release and AVne 
being the work done upon the .steam in expelling it fiom the 
cylinder. 

108. This heat Qbc, which is taken up by the. steam from the Waste of 
cylinder walls during exhaust, is a part of the heat de]>omted there heat by 
dunng admission. It has pas.scil through the cylinder without con- action of 
tributing in the smallest degiee to the woik of the engine. Piob- cylinder 
ably for this reason it is tusitcd by some w'ritors as a (luantitv walls 
which measures the wasteful iniluenccot the ('ylindci walls, 'fliis, 
however, is not strict ly the case. The magnitude of (^inc is certainly 

in some sen.se an index of the extent to w'hiidi the alteiiiato heating 
and cooling of Die metal causes ineflh iency ; it i.s so much h(*at 
absolutely lost, and lost by Die action ot the walls jlu the high- 
pre.saurc cylinder of a compound engine Dus lo.ss is, ot course, 
absolute only as legards Diat cylinder ; Die heat leprcscntcd l»y Qnc 
a.s8ists in tlie work of Dio low-pressure cyliinler. j Hut b<‘sid('s this 
loss there is another winch tlio walls r.anse by taking heat from 
the steam on admission and restoring it dunng the later stages of 
expansion. That part of the heat abstracted dunng lulmission 
which i.s re.stored before the point of release, docs not appeal in Qp.«, ; 
nevei thele.ss it is a source ot ineHieiency. 'W ith steam that is (Iry 
lit the end of the cxpan.sion the value of Qhic is almost m gligible ; 
still the cylinder walls may cause a veiy sensible loss by abst railing 
heat from D»c hot steam as it enteis and restoimg it as the mixtiue 
expands. The (luantity wliuli lias been denoted hen* by — 
that heat, namely, which the steam takes up fiom the 'c>lindei 
walls after lelease. and dunng exhaust — ajqieais in the wntings of 
Him and his followTis under the SMiibol IL He tenns it “le le- 
fioidisscmeiil au (‘oiideiiseur,” and leferstoit, somewhat inexaefh, 
as “reffet reel des panes. I’lof. Cottenll apldies the nanni 
“exhaust waste” to the Mini of the tw'o <jiiantities Qu< and Qu - 

109. It is obvious that the above anal\sis depends lumUiincnt- 
ally oil the .stnet accuracy ^^^tll whidi the indicator diagram not 
onlyguesa measiue of the woik done hy the engine under test, 
but shows Die rel.ation (»f pressme to voluruc at each stagi* in the 
process Engine. l»*st» of a conqihde kind have imw been made 
and discussed !>y a nunibei of independent observers, woiking with 
widely ditleient data. The lesulis aic in goodgeneial agieemoiit. 

They demonstrate the intliieiice of the sides beymd (jue.stion, show- 
ing that 30 per cent, is no unusual amount ot water to b<‘ jnesent in 
Die mixture at the ]M)int of eut-otl , even in eom]iound eiigiiie.s of the 
bestt^jies; that ball of tbiswatei, or even iiioie, is ticqiieiitly toniid 
at the end of expansion ; and that the heat denoted above by Qnc 
ranges fiom about 10 to ‘20 jier cent of Die wdiole heat sn}>plied ** 

no. An engine employed to drive other inachiiiei v ddivers toEilujeney 
it an amount of ]»owei less than the indnaled power bv an .inmuiit »>! the 
wdiieli is w'asted III overcoming the fin tion of piston and pi'^toii- mechan- 
loil, slides, \alves, journals, Ac. The elliciencv of the ineehaiiism isin. 

IS the latio of the *‘cHcclive ” or “hr.ike” lioise-p(»w<‘i lo the 
indicated lioise-pow'ci It nnay be tested l*y im*asiiiing the » 

])ower deliveied by tlie engine wlieii at woik, eitli* i by using 
a transmission d^nainomeler oi Iw substituting an absorption 
dyiKiinometei lor the meelianism usually dii veil. Iii tic ('use of a 
]>uin]>ing engine Hie eflich ncy ol the engine and puni]», togitliei 
maybe determined by obsci\ ing the actu.il wmk dom in laising 
water or ill dell vcrnig a iiH.i Mind volume against a known picssuie 
Attempts aic sometimes made to iiinl tin* amount ot jiowi i wasted 
in eiigliiO fintion bv testing the unlic.itt'd ]M)Wcr ncuhd to dine 
the engine against no otliei icsistaneo than its own Inction This, 
however, fails to show Die ])i)wcr whndi vmII he spent in ovi n oiiiiiig 
friction when the engine runs iiinh*! oidinarv emiditions, since the 
jiressmes at the slides, the join mils, and elscwdieic are Dien widely 
different fiom what tliey aic wlu'ii the eiigim is iiinuii.g witliout 
load. Experiments v\ I 111 laige engines show that tlie clliciciicy of 
the. mechanism may, in favouiable e.iscs, be (» .s."i oi cv« n ') 9 , in 
small engine.s, or in large eiignu's njuning niid<*i light lo.ids, it is 
generally much less than this 

1 /hill, Soe. Jnct. lie jHuthavif, I SSI 

^ Thf Strain Engine consult u'd cm Ihnt Ltiaine, i> W 

® In this oimnexion lefciniro slioulil Im’ made to the, data HipTilled hy the 
American expennienlB (of I men and holing), aonie of wliieJi me dis- 

eussed fully b\ Tinf Cotlen'I , iiKo to IIh- wiillnys of Hiiu ami the extenshc 
rctaearchea of t\B Alsatian (iiiclmeiN alliuleil to In elnip. IV. ; man to Mr Man’ii 
paper (5 90> and to Mr M Loii»oitlKc’'A Ih’porti, as oiiKineer to the I.iiKine, Boiler, 
and EtiipIo>eis Liability AswKiation, foi IHsy, JSM, and Jssj 'IJn* foi 

1884 eaiiecially exliibils Um- lesnlia of a leal with unniiie fiilnesh/md clemness. 
Theyo?/e««fof the I-ianklln Institute foi ISS.VcoiilamH an aecouiit of t xpeuinenta 
by Mi-aara Gately and Kletzscli on one enpine, uiidci \aiie<i conditions of hoUer 
pi'cssui’c, cxpaiiMun. and Rjnsd, these, ao fai n.s they go, eoiiflrni the com lusjona 
Btated, on geiieial pionnd'i, in cliap. IV. I oi a svnoimis of Ilirn’s method of ana- 
UbIs re^eiencc ahonld be made to a papei b,\ M. ruupnrdin, Bull. Boc, Ind. tie Muh 
/louse, Mai-ch 81, 1878. 
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VI. Compound Expansion. 


Woolf in. In the ori^^inal form of compound cnf^ine, invented by 
«mgitie. Hornblowcr and revived by AVoolf, steam passed directly from the 
iirst to the second cylinder ; the exhaust from the first and 
admission to the second went on together throughout the whole of 
the back stioke. This arrangement is possible only when the 
high and low pressure pistons begin and end tlieir strokes together, 
tliat IS to sav, when their movements either coincide in ]ihase 
or dillfi hy half a revolution. Engines of the “tandem’* type 
satisfy this condition— engines, namely, whose high and iow 
piessnre cylinders are in one line, with one piston-rod common to 
botli ]ustons. Engines in which the high and low pressure 
cylinders are ]ilaeed side hy side, and act either on the same crank 
or <m cranks set at 180** apart, may also discharge steam directly 
from one to the other cylinder; the same remark applies to beam 
engines, whether of the class in which both ]Ustons act on one end 
of the beam, or of the class introduced by M‘Naiight, in which the 
liigli and low ]»ressuK‘ cylinders stand on opposite sides of the 
centre. By a convenient usage which is now pretty general the 
name “Woolf engine” is restricted to those compound engines 
which discharge steam directly from the high to the low juessuie 
cylinders without tlie use of an iutennoiliate reeoivei. 

Receiver 112. An intermediate receiver heeoines nceessarv when the phases 
engine, of the pistons in a compound engine do not agiee. Witli two cranks 
at light angles, for example, a ]>ortion of the iliselmrge from the 
high-j>re.ssure cylinder occurs at a time wdieii the low-pressuie eyliii- 
der cannot propeily receive steam. The rceeivei is in some cuse*^ an 
entirely iTidepeiulciit vessel connected to the cylinders hy pipes; veiy 
often, however, a siifiieiont amount of receiver volume is atibidcil hy 
the valve casings and the 6teain-])ip« whi* li connects the eylimleis. 
Tlie leeoiver, when it is a distinct vessel, is frequently jacketed. 

'Tlie use ol a leceiver is of eouise not lestiicteil t<» engines in 
which the “Woolf” system of compound working is iin]»ractieablc. 
On tlie contrary, it is frerpiontly applied with adiaiitage to hcam 
and tainlem compound ongiiies. Communication need not then be 
niainfained hetweeii tlichigli ami lowpressuio cylinders during the 
w'liole of the sti oke; admission to the low'«]»ressure ej liiider is stopped 
before the stioke is coni|iletod ; the steam alrea<lya<lnn*t<ed is allow’ed 
to expand indepoiideiitly ; and the icmaindoi of the discharge fioiii 
the liigh-pi’essure eyhnller is compicsscd into the intcimediatc re- 
ceucr Each cylinder has then a definite point of cuf-ofT, and by 
varying these points the distribution of woik between the two eyliii- 
deixs may be atljustod ut will, lii general it is desirable to make 
both cylinders of a compound engine contribute equal quantities of 
work Jf they act on separate cranks thi« has tlie etfeet of giving 
the same value to the mean twisting moment on both cranks. 

Com- a receiver is used, eaie slumld be taken that 

oouiid there is no unresisted expansion into it; in other words, the 
Uacratus tl*'* leceivcr should lie eipial to that in the high pressiiic 

® cylimier at the iimmeiit of lelcase. If tlie rcceiv<‘r pic.^Miie is less 
than this there will he what is termed a “dioji” in tlie .Meam 
jiressiire between the high-jUTssuic ejlinder and tlie receiver, winch 
w'lll slmw itself in an indicator diagram hy a smiden fall at the 
end of the higli-pressuie expansion. This “drop” is, fioin llic 
theriiiodyiiamn’ point of vie, w’, irieveisible, and therefore wasteful. 
It can he av’ohled by .selecting a jnojier point of eut-oll’iii the low- 
p?*essurc cylinder. When there is no “drop” Die e.xpansion that 
ocenr's in a compound engine has precisely the same effect in doing 
work as the same ainouni ot expansion in a simple engine W'onld i 
have, juovided the law of expansion be the same in both and the 
waste of energ}' whicli occurs )»y the friiTroii of ports and jmssuf'es 
in the transfci of steam from one to the other cylinder be negligible. 
The work done in eillier case ihqieiid.s menOy on tlie relation of 
pressure to volume thioughout tlie process; and so long as that 
relation is unchaiigeil it is a matter of iiiditloience whether the 
expansion Ire jier formed in one vessel or in more than one. It has, 
liow’cver, been fully pointed out in chap. IV. tliat in general a I 
com])oiiml engine lias a thcrmoilynamie adviintnge over a sinijde 
engine using the same pressure and tlie same expansion, inasnmeli 
as it redueefl the exchange of ln*at Irctw’t'en the w’orkirig substance 
and the evliiider walls and so makes the pioeess of expansion more 
nearly aJiabatk. The comi>ound engine lias also a mechanical 
advantage which will be presently dc.seiibed. Tlie ultimate ratio 

of expansion in any com- 
pound engine is the ratio 
of the volume of the low- 
pres.siirc eylindcr to the 
volume of steam admitted 
to the high-pressure cylin- 
der. Fig. 29 illustrates 
the combined action of the 
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two cylinders in a hypothetical compound engine of the Woolf 
tyjrc, ill which for simplicit,> the ctlect of clearani’e is neglected 
and also tlie loss of pressure w'hich the steam undergoes in transfer 
from one to tlie other cylinder. ABCD is the indicator diagram 
of tlie high-pressure cylinder. The exhaust line CD shows a falling 


pressure in consequence of the increase of volume which the steam 
18 tiien undergoing through the advance of the low-pressure piston. 

EFOH is the diagram of the low-pressure cylinder drawn alongside 
of the other for convenience in the constniction which follows. It 
has no point of cut-off ; its admission line is the continuous curve 
of expansion EF, which is the same as the high-pressure exhaust 
line Cl), but drawn to a different scale of volumes. At any point 
K, the actual volume of the steam is KL+MN. By drawing OP 
equal to KB -4 MN, so that OP represents the whole volume, and 
repeating the same construction at other points of the diagram, we 
may set out the curve (^PR, the upper part of which i.s identical 
with BC, and so complete a binglo diagram which exhibits the 
equivalent expansion in a single cylinder. 

In a tandem compound engine of the receiver type tlie diagrams 
resemble those shown in fig. 30. During Cl) (which corresi»oiids 
to FG) expansion is taking ]ilace into the large or low- 
pressure cylinder. D and G mark the point of cut-off in 
the large cylinder, after wliich Gll show’s the independent 
expansion of the steam now shut within tlie large cylinder, 
and DE shows the compression of 
steam by continued discharge from 
the small cylinder into the receiver. 

At the end of the stroke the receiver 
pressure is OE, and this must he 
the same as the pressure at G, if 
there is to bo no “drop.” I)ia- ^ 
gi-ams of a .similar kind may be * 
.sketched without difficulty for the ease of a receiver engine witli 
any assigned idiase ndation between the ])iston.s ^ 

114. By making the cut-off take place earlier in the lai-ge cylinder “Drop 
w’e increase the mean jircssure in the receivei ; the w’ork done in in the 
the small cylinder is eonsequentlj’ iliniini.slied. The work done, in receive 
the large eylindcr is correspondiiigly increased, lor the total W'ork 
(depending as it does on the initial pre.ssiirc. and the total ratio of 
exparusion) is unaffected by the change. ’J’hc same adjustment 
.^eivc.s, ill case there js “drop,” to remoM* it. By selecting a 
suitable latio of cylinder’ volumes to one another and to the volume 

of the leceiver, and also by choosing a iiiopcr ]>oint for the low’- 
juessure cut-olf, it is possible to .secure ahsi-iii'c of droj) along witli 
equality in the ilivi.sioii of the woik la-tuccn the two cylinder’s. 

To determine that ]K)int of cut-ofl in llie low-pre.ssuie cylinder 
which will jirevent diop when the latio of cylinder and rceeivei 
volumes is assigned is a ])rohlem most easily .solved hy a graphic 
pioccss. The ju’oeess consists in di awing the curve of jiies.sure 
during udmissioii to tlic lo\v-incs.suie I'ylinder until it meets tlic 
cuive (»t expansion whhh is common to both cylinders.- Thus in 
iig. 31 (where for the. sake of sirnjilicity the effects of eleaiaiicc are 

neglected) AB ic]>iescnls the 
admission line and P*C the cx- 
]>ansion line in the .small cylin- 
der Release, oceiiis at (\ and 
f H \ C to 1) steam is hidng 

|t/ taken by the large cyliiulei. 

J> CUlTC- 

^ spends to 

_ the cut- 
off in the 
largc.cvlin- 
dci, which 
IS the point 

to he found. Fi’om I) to IC steam is being eoiiipresscd into the 
receiver. To avoid diop the receiver picssuie at K is to he the same 
as the, pressure al C. E is therefore knowm, and may be emjiloycd 
as the starting-])oint in drawing a curve EF which is the admission 
line of the low-pres.siire diagram EFGHI. This line is drawn hy 
considering at each point in the low-pre.ssui’o piston’s stroke wliat 
is then tlie whole volume of the steam. Tlie place at wliich EF 
intersects the eontinuons exjiansioii curve BCG determines the 
proper point of cut-off. The sketch (fig. 31) refers to the ea.se of n 
tandem receiver engine ; hnt the pioccss may also be ajqdied to an 
engine w’ith any assumed phase i elation between the cranks. Fig. 

32 .shows a jiair of theoretical indicator diagiams determined in the 
.same way for an engine witli rrank.s at light angle.s, tlie higli-]>res- 
sure crank leading. In using tlie grajdiic method any form may be 
assigned to the curve of expamsioii. Generally this curve may ho 
tieated without serious inaccuracy as a common hyirerboln, in which 
the pressure varies inversely a.s the volume. 

115. If this simple relation betw’ecn pressure and volume he 
assumed, it is practicable to find algebraically the low-])ressurc cut- 
off which will give no drop, wdth assigned ratios of cylinder and 

1 An internuHllatc receiver Itait the thermodynamic ndvantiigo that it reduces 
the runge of temperntnie In the lilKh-prcmre cylinder*, and so lielps to prevent 
Initial condensation of the at cam. This 'will be made obvious by a comparison of 
lift. 29 and flff. 30. The lowest temperature reached In the hlpli -pressure cylinder 
is that corresponding to the pre.'^Bure at l>,and is tnatei tally higher in flg. 30 tliun 
In flg. 20. 

2 Sec a paper by Prof li. II. .^mith, “On the Cut-off In the Large Cylinder 
of Compound Engines," 77ie i?/i(ri}}eer, November 27, 1883. 


Fiif 31. l-jg 32. 

licis. 31 and 32. — Determination of tlie point i»f cut-off In the 
l<iM -pi essui’e C) Under of a coinponnd engine. 
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receiver volumes. Taking tbo simplest case— that of a tandem 
engine, or of an engine witli parallel cylinders whose jnstons move 
together or in opposition —we may proceed tlius. Since the point 
of cut-otf to be determined depends on volume ratios we may for 
brevity treat tlie volume of the small cylinder as unity. Lot R bo 
the ratio to it of the receiver’s volume, and L that of the low- 
pressure cylinder. J.iet x be the rotiuired fraction of the stroke at 
which cut-off is to occur in the largo cylinder ; and let p l)e the 

S ressure at release from the small cylinder. As there is to be no 
rop, p is also the pressure in the receiver at the beginning of 
admission to the large cylinder. During that admission the volume 
changes from 1 -i-R to 1 - jj+K+acL, and the pressure at cut-off is 

therefore . . The steam that remains is now com- 

1 -aH-R-l xL 

pressed into the receiver, from volume 1 - .r+ R to volume R. Its 
T»re88uro therefore rises to ^ and this, by 

assumption, is to be equal to p. We therefore have 
(1 + R)(l - oj + R) « R{1 - a* + R I- a-L) , 

ar-(R + l)/(UL I 1). 

Tims, with R*=l and Ti*=3, cut-olf should occui in the large 
cylinder at half-stroke ; with a greater cylinder ratio the cut-off 
should be earlier. 

A similar calculation^ for a compound eiigino whose crank.s are at 
right angles, and in which cut-off occurs in the largo cylinder before 
half-stroke, sliows that the condition of no diop is secured when 

In some coinpoiiiid engines a pair of high-juessuic cylinders dis- 
charge into a common rcccivci ; in .some a pair of low-jn-casuie 
eylindpr.s are fe<l from a reeeivei which takes .steam from one high- 
])re.ssurc eyliiider, or in some instances fioiii two. With the.se 
art an gem cuts the jiressntc in the reecivcr may be kept much more 
noaily constant than i.s po.ssible. with tlie oidinary two-cylindei ty])e. 
orni- 110. An imporlaiit mechanical adv.'intagn bcl()ijg.s to tlio eom- 
.| ])onn(l engitie in the fact that it avoi<ls the <‘\trcmc thiiist and pull 

t 111 which would have to he borne by the jnston-rod of a single-cylinder 

n- engine w’oi king at the same ])owcr with the same initial ]>ressurc 

i<l and the same ratio ol ixpanaion. If alt the expansion took place 

le in ilm low-piessuio eylimlcr, tlic pi.ston at the hcgiiimng of the 

stroke would he exposed to a tlirinst much gi cater than the sum of 
the thrusts on tlie two pi.ston.s of .i eonqioiind engine in which a 
fair propoition of the ex]iansion is piudoiiiied in the small cylinder 
Thus in the tandem engine of lig. 29 the greatest .sum of the thrusts 
will ho found to amount to Ic.ss than two-thiids of the thrust 
w'hich the large piston wouM he subjected to if the engine wcic 
simj)lft. ’riie mean Ihnist throughout the stroke is of course not 
affected by compounding: only the range of variation in the thrust 
is reduced. ’I’he efloit on the ei.ank-pin Is eoinsequently made 
moic unifoiin, the .stiength of the pait.s may he reduced, and the 
friction at .slides and lournals is leshcncd. The advantage in this 
respect is ohvioii.sly much greater when the cyliiider.s nie jdaced 
side by .side, insteail of tandein, ami w oik on cranks at light angles. 
As a set-off to it.s advantage iii giving a more uniform effort, the 
compound engine has the drawback of rcmiiring more working parts 
than a simple engine with one cylinder. But in many instanees -as 
in inarino engines — tw^o eiaiiks and tw'o i*ylimler.s aic alnio.st indis- 
jiensahle, to give a tolerahl} unibum eflort and to get over the dead 
points; and the eoiiij»arisou should then he made hotw'een u jiairof 
simple cylinders amt a jiair of comjioundcii c>Iiiidcrs. Another 
imiiit 111 favour of the compound engine is that, although the whole 
ratio of expansion is great, there need not he a very eaily cut-ofl in 
either cylinder ; liincethc commoii slide-valve, w’hich is nnsuited 
to give an eailv cut-off, may be used in place of a more complex 
aiTangomcnt. The mceliauical advantage of tlie compound engine 
ha.s long been recognized, and had much to do with its adoption m 
the early days of high-pressuic .steam.- It.s siiUsequent de*. ‘dopment 
has been due in ])tti t to this, hut probably in mueh greater part to the 
thermodynamic advantage which has been discus.scd above (§ 9:3). 
3ator 117. Indicator diagrams taken from compound engines .show that 
the transfer of steam from one 
IS. cylinder to another is iievor, ' 
uiuler the most favoiiiable con- 
ditions, performed without loss 
of energy. Fig. 3n shows a pair 
of diagrams from the two cylin- 
ders of a tandem Woolf ongiiio, 
in which the steam ]»assed as 
directly as possible from the 

small to the large cylinder. The diagrams aro drawm to the same 
scale of stroX^f! and therefore to different scales of volimej and the 
low-pressure diagram is turned round so that it may lit into tlio 

1 Exaniplc.H of culculrttlinis dealing with parllrulat Anan^cnientK tif two and 
three cylindri com]iound eiigince w'ltl be found in an Appendix to Mr 1(. Seniiett’s 
Treatise on the Marine Steam Ewjine, 

* See a paper bv Dr W Pole, “On the Double Cylinder Expaiiflire Engine,” 
Proe Inst. M ISda 
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bigh-pressure diagram. There is some drop at the high-pressure 
release, and, apart from thi.s, thcio is a los.s 
through friction of the pa.s.sagc8, which shows 
itself by the sulmission line to the largo cylinder 
lying below the exhainst line from the small one. 
118. Fig. 34 is a pair of diagrams taken from 
a compound tandem lo- 
cciver engine running at 
fil) revolutions ]»or minute, 
with cylinders 30 inclies 
and 52 inches in diameter, 
and with a 6-feet stroke. 
The ratio of cylinder vol- 
umes is tlicreloic 3 to 1. 
The cajKU ity of the iccciver 
is iieaily 1^ times that of 
tlio small cylinder. There 
IS a eompai a lively oaily 



Fig 34. 
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cut-off in both cylinders, and a nearly complete a})seneo of diop. 

The small cylinder, liuwev<T, does more >/ork than 
the largo one, in the latio iieaily 3 to 2. 

Fig. 35 shows the same pair of diiigianis eomluiiod (Wihina- 
hy drawing both to the same scale ol volume and turn of dia- 
of )>re.ssuri;, and by setting out each by an amount grams fioin 
equal to tlio cleaiance sjiace. Iiom the line of no coiiipouml 
volume. This makes the expaiLsioii luivm* in each engines, 
diagram represent correctly the i elation of the ])ies- 
sure to the absolute volmiio of the evpamling steam. 

The broken line is a eontiiiiious cuive of (uliahatic 
expansion, drawn from the iioiiit of higli-pres.suie 
cut-off, on the a>ssiimptioii tliat the .steam then con- 
tained about 25 i>er cent of comlcnsed water. li 
the expansion w’eie actually adiabatic, and if then* 
were no loss m the 
transfer of the steam, 
the exj»an.sion curves 
foi liotli <’\liiiders 
would tail into tlim 
liin*. 

119. Fig. 3() cxlii- 
Fio. 35.— Diagrams of fig. .34 pombiued. iii the same 

Tuannei as lig. 35, a set of diagrams taken by Mi Kiik from the 
trqdo expansion engines of the S.S. “ Ahei- 
deen.” Each diagram is set out fiom the line 
of no volume by a distance which repie.scnts 
the clearance in the eonespondiiig evlmder. 

The boiler piessiire is 125 lb ])cr sqiiaie. ineh. 

The cylinders aro 32 inelns, 4h inches, and To 
im lies in di.imeter, and tlie .slioko is 45 feet. 

The Clanks nuko 120° with (.nh otliei. The 
ineaus of tile di.igiaiiis for the two einls of 
eaeli c-ylmder have been used iii diawiiig this 
and the next ligure, a juactue whuli slimild 
be followed in diawiiig combined diagiams ol 
the kind lieie cx- 
tin]»]ilied. 

120 Fig 37 
.shows 111 tlie same 
W'ay a set o( dia- 
gi.iiiis taken by 
.Mr brock hum the 
e\j»aii- 
sion engines ol 
fleie the 1 toiler 
w:is 15 1 lb by 
gaugi', Ol 169 lb .ihsolule, 
the e\li?ideis were 24 
iiK hc*s, .34 inches, t8 niel'es, 
and 68 ineliis in diamebu, 
the stioke W’li'j 4 teet, ami 
the niinih<‘i of levoJutions 
65 pel minute 
121. Ill .ill ol these cases 
a eoiilinuous l•UIve, shown 
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Fig .30 

’ (liy Mc.ssi.s Denny & Co ). 
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by a broken 
line, Inis been 
drawn to re- 
y»r<.seiit the 1C* 
.suit of adu 

hatic expansion, on the same assunqition as before ---that the steam 
contains about 25 per cent, of watei at the point of cut-off in Die 
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first cylinder. The equation to the curve may then be taken as 
10 

rV • -ocon.staiit (§ 67). In the absence of data regarding the wet- 
ness of the steam tliis as.sumption may be considered fair. 

122. Ijn.stly, iig. 88 shows a xiair of diagrams, treated in the same 
manner, for a two cylinder compound engine with cranks at right 
angles to eucli other, the high-nressure crank being 90'' in advance. 
During the l>ack stroke of the high -jiressuro xdston there is at first 
comiiression into the receiver until the largo cylinder opens; the 
Iiigli-]»ressuio diagiam consequently takes a peculiar form, which 
.‘^hould he conqiaied with the diagram already given for a tandem 
engine (§ 118). In this example tliere is a considerable amount of 
ilrop ami also of loss between the two cylinders. 

VII. ThK ruOBUCTION OF StEAM.— B 0 ILER 8 . 

123. The first step in the production of steam is to convert the 
]»otential energy of liiel into actual heat ; the second step is to 
ti.insfei the lieat to water m the boiler. The efficiency of tnrnaco 
end boilei is tlie ratio w'liich the ninount of heat taken up by the 
water bears to the whole xiotential energy of the fuel. In "good 
boilers this efficiein'y is about 0*7. The loss is due i»artly to 
iiieomnlete combustion of the fuel and ])artly to incomxdete trans- 
fer of lieat from the xn'odncts of comhiisfion to the boiler water. 
Under the first liead may bo classed— (1) waste of fuel in the solid 
state hy bad stoking, and (2) waste of liiel in the gaseous and 
smoky .st!itt*s by inifiei feet combustion Under the second head are 
comprised— (1) waste hy evternal ladiation and conduction, and (2) 
waste by heat contained in the hot gases which cscafic by the chiiii- 
ney, due (a) to their still high icin|>eratin e ami (/>) to the fact that 
they cont.ain ns one of the ]»ri>ducts of comhnslion slenm-gas winch 
j)assc.s aw ay uncondensed Loss of heat hy the hot gases is the most 
important soniec of waste. Not only are the actual |m>ducts of 
combustion rejcclisl at a high tonipeiature, hut along with them 
goes tlio nil logon of the air whose oxygen lias Ixien used, and also 
a quantity of inhlilional air which is needed to dilute the products 
in order that combu.slion maybe faiily comxdeto. Roughly sj)eak- 
ing, nhout 12 It) of air aic required to supnly oxygen enough for the 
combustion of 1 lb of j*oal. Over and aoove this quaiitit}^ about 
12 It) more geiieially ]>a.ss through tlic furnace as air of dilution. 
In funiaci‘s w'lth forced draught, in which the eonsumx>tion of coal 
pel squaic loot of giiite surface is much more rapid, the aii of dilu- 
tion may b(' lediicoil to half or less than half of tins qiiaiitily, though 
to .some extent at the cxjiensc of completeness in the combustion. 

121 The extent to which heat is taken from the hot gases 
di'pcnds on the Imtihvj surface through which heat passc.s into the 
wat' T. Tin; heating surface is made up of the surface of the fur- 
nace or combuslion-chaiiilier, so far lus that i.s brought into con- 
tact yviLli the water, and of thcfluc.s or tubes thumgli wliieli the hot 
gases xia.ss on iheir w'ay to the chimney. Its efficiency dej»ends on 
the coiidm-tivily of tlic metal, on the dificreiie< in teni|)eratiiro 
betw'eeri the gasc.s on one side ami the yvater on the other, and on 
tin* freedom yvilh wdiich steam, yvheii formed, can escape from the 
surface Diflcrcnces in specific conductivity and in thickness of 
imdal affect tlie result le.ss than iiiiglit be expected, on account of 
the re.sistaiice wdiiidi is oHen;d to the pa.s.sage of lieat through the 
film of .scale and also through the film of yvater vajiour which forms 
on the metallic .surface. 

Dy extending the lieating surface sufficiently the liot gases may be 
depiivtsl of lieat to an c.\tent yvliich is only limited by the tcmjiera- 
tuie of the holler water. This temperature, how'cvcr, need not form 
a limit, for alter leaving the boiler the gases may bo further cooled 
by being brought into contact w'itli a vessel termed a feed-water 
heater, tliiough wdiicli the feed- waiter passes on its yvay to the boiler. 
Even w'lth a fecd-w’atcr heater, liowcver, the tcinperalure of the hot 
gases IS never, in pnictice, reduced so low as that of the boiler. 

120 . Ill neaily all land ongincs and mo.st murine engines the 
draught is i>rodiiced by mcams of a chininey, whicli acts in virtue 
of the colunin of airyvithin it being specifically lighter than the 
ail outside, so that the pressure within the chimney at its base is 
less than the atmospheric xiressurc at the same level outside. The 
com position of the chimney gases is such that they are heavier 
tlian air at the same temperature, and to iiiake them sufficiently 
lighter to cause a draught tliey must retain a certain considerable 
Xiortion of their heat. On the other hand, if they are left too hot 
the muss of air draw^n through the furnace is actually diminished, 
since then the chimney gases arc so mueli exx»andcd that tlie 
increased volume of the draught does not coinjiensato for its 
diminished density. With a given chimney and furnace the 
maximum draught is obtained when the gases escape at a tempera- 
ture about that of melting lead ; by making the chimney more 
cajiacious a lower tenix»crature yvill suffice to give the same draught, 
and this yvill of cour.se increase the efficiency of the boiler. 

126. In X‘hicc of using a chimney draught dexiending merely on 
the temxieralurc of the rejected hot gases, the air required for com- 
bustion and dilution may be forced through the furnace either by 
liroducing a partial vacuum in the chimney or by supxdying air to 
the grate at a pressure higher than that of the atmosiihere. In 
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locomotives, for example, a partial vacuum is produced in the 
chimney by means of a blast of exhaust steam from the engine ; 
and ill many naval and a few mercantile steamers a forced draught 
is j»rodiiced by having a closed stokehole or a closed ashpit, which 
is supplied with air at a xwessuro above that of the atmosphere by 
the use of a blowing fan. 

If heat were thoroughly extracted from the products of corn- 
bastion, a forced draught would bo more efiicieiit, from the tliermo- 
dynaijiic x>ohit of view, than a chimney draught, ior a chimney is 
in fact an extremely inefficient heat-engiiie, and requires a very 
large amount of lieat to be expended in order to effect the 
coiiixiamtively trifling work of inaintaining the draught. But 
where forced draught has been snbsti luted for cliimiicy draught 
tills has hitherto been done for the x>ui'po8c of increasing not the 
efliciency but the power of boilers The motive has been to bum 
more coal ]>ei square foot of grate .surface and so to evaxiorate more 
yvater with a boiler of given yvciglit. Tins is inconijiatiblo with 
very high efficiency. Wlicn more coal is burnt by forcing the 
draught it is true that the prodiu’ts of combustion have n higher 
tcmjieraturc (since less air is required for dilution) and the effective- 
ness of the lieating surface is therefore increased. But the heat- 
ing surface has more hot gas to deal with, and the result is that 
the lioiler is less efficient than when the draught is not forced. 
The same efliciency could be secured, W'llh forced draught, by 
increasing the lieating surface to a sufficient extent ; and a still 
greater efliciency could be realized if the heating surface were still 
further ciilargod so that the gases left the flues at a temperature 
loyver than would be needful if the diaught dejiended on the light- 
ness of the chimney’s contents. ’^Phe most efficient boiler would 
he one in which the draught was forceil by meehanieal means, and 
the gases yvere then cooled as far as jiossible by contact yvith a very 
extensive heating surface, first in the boiler itself and then in a 
feod-watcr heater. None of the forced diaught boilers that havo 
hitherto been introduced have ii heating surl'ace so large as to make 
them more efficient tlian good chnnncy-drauglit boilcis (in wdiich 
the rate of combustion is much slower), although the heating 
surface hears a much larger ratio to the grate area than is usual 
with chimney draughts. 

127. klost modern boilers arc iiiti'riially filed ; thnt is to say, the 
furnaces arc more or less comx>letcly enclosed yvitliin the boiler. 
Externally fired boilers are for the most xjait nnicli less eflicient 
than miernally fired boilers ; they are, however, used to a consider- 
able extent yvherc fuel is specially cheap or y\ here the waste heat 
of other furnaces is to he utilized, ’fheir u.sual foim is that of a 
liorizontal cylinder yvith convex ends, the strength hotli of the 
main shell and the ends is derived fiom their eiirvatiire, and no 



staying is necesssary. The heating surface is entirely external 
and is of very limited extent. 

In large stationary boilers the forms know'U as tlie “ Lancashire ” 
(or double flue) 
and the “ Cor- 
nish” (or sin- 
gle flue) are 
most common, 
lugs. 39 and 

40 show in 
section a Cor- 
nish boiler by 
Messrs Gallo- 
way, and fig. 

4 1 a Lanca- 
shire boiler by 
the same mak- 
ers. In both 
the shell is a 
round horizon- 
tal cylinder 
with flat ends. 

In the Cornish 
boiler there is 
one internal 

flue, at the 40 .— Corninh BoUer: transverse section, showing flues, 

front end of 

yvliich is the furnace. The liot gases pass through the flue to the 
back ; they then return to the front end by two external side flues 
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jkt A, 40), and finally paas to the back a^in b^r an underneath 
fine B. The arrangement in the lAiicashire boiler is the same, ex- 
cept that there are two internal flues, each with its own furnace. 
The shell is made up of rings of riveted plates, larger and smaller in 
diameter alter iiately to 
allow the circumferen- 
tial seams to be made 
without bending the 
edgoa The flue is 
made up of a series of 
welded rings, joined 
to each other by a 
flanged joint with a 
stiffening ring. This 
form of joint was in- 
troduced by Mr Adam- 
son to stiffen tlie flue 
against collapse un- 
der external pressure. 

Other joints, designed 
with the same object, 
are shown in figs. 42 
and 43. The grate is 
made up of firebars, Fio. 41.~-Lanca8hiro Boiler: Transvcine Section, 
sloping down towards the back, where they terminate at the 
bridge ” of fire-brick (C, fig 39). Beyond the bridge the flue is 
•crossed by a number of tapered “Galloway” tubes 1), D, winch 
increase the heating surface, promote circulation of tho %vater, and 
stiffen the flue. The end plates are strengthened by gusset stays 






Figs 42 and 43.— Joints for Furnace Tubes. 

E, E, riveted to them and to the circuniference of the shell by 
means of angle-irons. The gusset-stays do not extend so far in as 
to the circumfcronee of the flue (fig, 40), in order that the end plates 
may retain enough flexibility to allow the flue to expand and 
contract under change of temperature. To provide for unequal 
expansion is one of tlie most important points in the design of 
boilers ; when it is neglected tlie boiler is subjected to a racking 
action which induces leakage at joints and tends to rupture the 
plates. For this reason tho flue is attaclied to the boiler shell at 
the ends only, so that it may bo free to take an upward camber in 
consequcuco of the greater heating of tho upper sidt*. 

Mild steel is now very generally used for boiler plates, being 
superior ovoii to the be.st Yorkshire iron in the qualities of ductility 
and tensile strength. The following particulars refer to the Ijanea- 
sliire boiler of fig. 41, w’liioh may bo tuKcii us representative of a large 
number <d’ stationary boilers. 

128. The shell is 28 feet long and 7 feet in diameter, and is made 
up of 9 rings, each of tw'o scini-cylindrical plates. The shell plates 
are f inch tliick ; their edges are jdaned and fullered, and the rivet 
lioles are drilled. The longitudinal seams, which break joint from 
ring to ring, arc lap-joints double-riveted ; tho circular scams arc 
single-riveted. Ea<*h end plate is a solid piece of steel ^ mvh 
thick ; the front j)l!ile is attached to the shell by rivetiiig to an 
angle ring ; the luick plate is flanged. The flues arc each 2 feet 9J 
inSies in diameter, 


made up of rings of 
steid 2 inch thick ; the 
longitudinal joints 
are wolded and the 
circular joints aro 
flanged and strength- 
ened with sliflening 
rings. Tlie flues are 
iajiercd somewhat at 
tho back end to facil- 
itate expansion, and 
arc attaclied to the 
end plates by w'eldcd 
angle -rings. Each 
flue contains 5 Gallo- 



way tubes, taiiering from 
lOi inches diameicr at 
top to inches at bot- 
tom. On the top of the 
boiler is the iiiaiiliole, 
covered with a cast-iron 
plate ; also a nozzle for 
the steam-pipe ami two 
others for safety-valves. 
One of the safety-valves 
is connected witli a float 
so that it opens if the 
water-level becomes too 
low. At the bottom, in 
front, is another nozzle 
for the bloiv-out lap ; and 


Fig. 44.— Anti-Piimlng PIiks and Stop- Valve. 

in the front plate below the flues is another inanbolo. Feed-water 
is supplied by a pipe w-hich enters through the front plate on one 
side, near the top of the water, and extends for a considerable dis- 


tance along tho boiler, distributing the water by holes throughout 
tho length. A pij»o at the same level on the other side servos to 
collect scum. TIio file doors are pro- 
vided with sliding sliiitters by means of 
which the nmount, of air admitted above 





Fig 4G.— Ortlloway P»olloi • SccluMi beyond the Bridge. 


Fig. 45.— L«\cr SufetN-Vaht* 


the fire may be regulated. On the top of each fur- 
nace is fitted a fusible jdng which melts it tlie 
furnace crown becomes overheated. Ko sejuiiato steam dome is 
used ; the steam is collected by an “anlj-priinnig” pipe shown in 
fig. 44, wliicli also 
illustrates the si op- 
valve by which the 
delivery of steam 
from the boiler is 
started or stopped 
at will. On tlie 
front i»late are a 
|iair of glass gauge- 
tubes for showing 
the\\ater-lcvel,aiid 
a Bourdon pres- 
sure-gauge. This 
last important fit- 
ting consists of a 
bent tube of oval 
.section, one end of 
which is closed and 
free to move while 
the other is open 
to the steam and is 
lixeil. The pres- 
sure w itlim the tube 
tends to straiglitcn 
it, and the extent 
to which this takes place is sboiMi by a ])ointer winch travels over 
a circular dial. A common lever safetV' valve is hbowii in fig. 45. 
In other forms the valve is kept down by a wciubi dnei tly applied 
to it, or by means of .springs. Spnng j>alety- valves are liabje to 
the objection that when the valve ojiciis 
the load on it increases; to rcmcnly this, L-J 

forms have been projiosed in winch the 
.spring acts through a bent lever in such 
a way that when the 
.strain on it incie.t'.cN 
the Icveiagc at 
which it acts is re- 
duced. lfthe.spnng 
IS of reasonable 
length, bowevci, tlie 
objection is not seri- 
ous. 

129. A modifica- 
tion of the Lanca- 
shire type- the 
“Gallow'ay” boiler 
— is sbowui in sec- 
tional elevation in 
lig. 46. In it the 
two flue.s arc joined 
beyond the bridge 
into a single flue, 
of the form shown 
in the figure, which 
is traversed by nu- 
merous Gallow'ay 
tubes and is also 
filled witli watcr- 



ri<} 4S — lioilei 
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pockets at its sides. ^T.-Vcilieal Boiler 

130. in otlu I Tubcfl. I'ubes. !Multi- 

types of boiler an ’ tubular 

extensive beating siiifaec is obtained by the use of a large niinibcr biiilers. 
of small tubes through wliiidi the liot gases pass This roiistnic- 
tion IS universal in loeoniotne and marine boilers. It is ay»j>lied 
in some instance.s to boilers of the ordinary cylindiical form by 
making small tubes take the place of that jiait of the flue or fluet 
wdiich lies behind the bridge, or by using .small lubi's a.s i-hannels 
through wdiich the gases return from back to fiont alter passing 
through the main flue. Another form of tubulai boiler is an exter- 
nally fired horizontal cylinder titled with tubes winch carry the hot 
gases from the back to the front. 

XXTL — 6.^ 
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Vertical 131. Vertical boilers arc extensively used in connexion with small 
toilers, engines. Examples arc shown in figs. 47-49. Fig. 48 is an ordim^ 
vertical boiler filleti with cross tubes of the (JaTloway typo. Fig. 
47 (by Messrs Davoy, Paxrnan, & Co.) is a boiler ivith 
\ ( curved water tubes, each of which has fitted in the top a 

loose cap whoso function is to deflect the 

stream of water which circulates up the 

L tubes. Fig. 49 is a form of multituDular 

boiler by the same makers, in which the 

I ' <?»capo at the side after passing 

I ' ^ " from the smoke-box through horizontal 

I r prrb A'l’ouped^ in circular arcs. In all 

A ^ these boilers the grate is at the foot, and 

000 f 00 I the fire-door is at a mouthpiece in the side 

^ ooo -f rl? boiler near tlie base. In other 

j rcillu j forms of vertical boiler the 

- heating surface is increased (“/f j 
by water tubes (fig. 60) which V Ll. -t 

O hang from the c?own of the 
fire-box, closed at the lower 
end but fitted internally wdth 

L — y — smaller tubes which are open 

" — lL^uJL.. at the bottom. Water circti- 
latc.s down tho inner tubes 

D® and up between tlicm and thu 
outer. Tubes of this kind 
(called Field tubes) are used 
in fire-engine boilers and in 
otlicr eases where it is iieee.s- 
saiy to got up steam with tho 
least jiossible delay. A^crtical 

w n boilfirs of lai’gft slzc ai L* soiiie- 

Fio. 49 —Vertical Boiloi : , P ..... Flo. 

lubularfoim. times used fnr utiluuiK llio la-i., xub,,. 
waste lieat of iron furnaces. 

ictioual 132. A great vaiiety of boilers have been designed in which the 
firing is external, and the w’ater space consists of groups of tubes or 
buloiiH other small sections whose outer surface is exposed to heat. Boileis 
ilers. of tins typo are called sectional or tuhulous boilers, in distinction to 
tubular boilers, or boilers with tubc.s m which the hot gases circu- 
late. \ successful example of the tuhulous or 
^ " ’ "’"V sectional type is tho Babcock & Wilcox w*ater- 

\ ...T, ^ tube boiler, wdiieli consists of a seiies of in- 


Fio. 49 — Vertical Boiloi : 
lubtilur Fonn. 


I dined welded tubes up which water circulates. These are joined 
at their ends by cast-iron connecting boxes to one another and to a 
horizontal drum on tho top in which the mixture of steam and water 
which rises from the tubo undergoes separation. At tho lowest point 
of the boiler is another drum for the collection of sediment. Root’s 
boiler is another in wdiicli water is heated by circulating through 
inclined tubes exposed to the fire ; it differs from the above form 
chiefly in having the water-level below the top of the tube. 
Ilariison’s boiler is a group of small globular vessels of cast-iron 
strung like beads on rods which tie them together. Sectional 
boilers may bo constructed Avithout difficulty to bear pressures 
greatly in excess of those for which other types po suited. Mr 
Perkins has employed a tubulous boiler to deliver steam at a 
pressure of 600 lb per square incli.^ Tlio Herreshof boiler is a 
continuous coil of tube, arranged as a dome over the fire. Feed- 
water is pumped slowly through the coil, and turns to steam 
before it reaches tho end. 

133. The locomotive boiler consi.sts of a nearly rectangular fire- 
box, enclosed above and on the sides by water, and a cylindrical 
part called the barrel extending horizontally from tho fire-box to 
the front part of the locomotive and filled with numerous tubes. 
Figs. 61 and 52 sIioav in longitudinal and transverse section a 
boiler of the Loudon and North Westoru Raihvay, which may bo 
taken as typical of modern English practice. 

The barrel is 10 feet long and a little more than 4 feet in 
diameter, and is made up of three rings of steel plates, inch 
thick, arranged telescopically. It contains 198 brass tubes, each 

II inches in external diameter. Tho front tube-plate in W'hieh the 
tubes terminate is of steel j inch thick ; it is stayed to the back 
tubo-})late by the tubes themselves, and tho upper ])art of the front 
lube-plate is also tied by longitudinal rods to the back end-plate. 
Tho fare-box is of copper i inch thick. It is nearly rectangular, 
wutli a hori/oiital grate. (A grate sloping down in front is often 
]>referrcd ) Round its sides, front, and back (except where tho 
liro-door interrupts) is a w’ator 8|mce about 3 inches wide, which 
narrow’s slightly tow’ards the bottom. Tho flat sides of Ihe fire-box 
are tied to the flat sides of the shell by copper stay-bolts, 4 inches 
ap.arl, which are secured by screwing tlicm into both jilntes and 
riveting over tho ends. The roof of tho fire-box is stifl'encd by a 
number of girders on the top, to which the plates are secured by 
short bolts. Tlic girders are themselves hung from the top of the 
shell above them by slings which arc sccuiod to angle-irons riveted 



Fig. .51.— Loooiuollve Biller. 

on the inside of llio shell platc.^. A sloping biidge of fire-brick 
partially .separates the npi»er part of the fii e-box from tho low’er 
and prevents the llanic from striking the tuhc.s too directly. 
Under tlie grate is an a.shpaii, to w’hieh the supply of air is 
regulated by a damper in front. The fire-door opens inwanls, and 
can be sot more or Jes.s open, to regulate the amount of air admitted 
above tlie fiie. On top of the barrel i.s a steam-dome, from which 
the steam supply is taken through a pipe S travel sing the forward 
part of the steam space and passing dow'ii to ihe valve-chest 
through tho smoke-box. Tho stop-valve or “regulator” R is situ- 
ated ill the smoke-box, and is worked by a rod through the boiler 
from tho cab at the buck. Above the fire-box end of the shell are 
a pair of Rainsbottom .safety-valves, V,V — two valves pressed down 
by a single spiring attached to the middle of a cross bar, wliich is 
prolonged to form a hand lever by Avhich the valves may be lifted. 
In front of the forward tubo-plate is the smoke-box, containing 
tho Mast-]>ipe B by whicli the exhaust steam is used to produce 
a partial vacuum and so force a draught through the furnace. 

134. Instead of stiirening tho fire-box roof by the use of girder 
stays, the plan is sometimes followed of staying it directly to the 
shell above. The outer shell above tho fire-box is generally 
cylindrical ; but to facilitate this method of staying it is sometimes 
made flat. This construction is not unusual in American loco- 
motive boilers, another feature of which is that tho grate is made 
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much larger than in English practice, for the purpose of burning 
anthracite coal. An extreme instance is furnished hy tho Wooton 
engines of the Phihulelpliia and Reading Railroad, which burn 
small coal of poor quality in a fire-box 9J feet long by 8 feet wide, 
extending over the trailing wheels of tho engine. In some cases 
the fire-box is divided by a sloping partition of plates with water 
between, which crosses the fire-box diagonally from front to back 
and has in its centre an opening resembling a fire-door inouthpioco to 
allow the products of combustion to pass. Tn others tho fire-bridge 
is supported by water tubes, and water tubes are also used as grate- 
bars. This is done rather to promote circulation of the water than 
to give heating surface. Tho practice of American and English 
locomotive engineers differs widely as regards the materials of con- 
struction. American shells are of mild steel, English shells genc- 

> /^-oc. Jnst. Merh. Eng.y 1877. See also a paper by >Ir Flannery, On lllgh- 
Presiuie Steam Boilers,’' Mtn. Jhroc. In»t. C.B , 1H78. 
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rally of mild steel but often of wrougbt-iron. In English practice 
the fire-boxes are of copper and the tubes of brass ; in Ameiica the 
lire-boxes are of mild steel and the tubes of wrought-iron,^ 

The locomotive type of boiler is used for stationary engines of 
the portable, semi-portable, and semi-fixcd types, and also to a 
limited extent for marine engines in cases vievQ lightness is of 
special advantage. 

135. So long as marine engines used steam of a pressure less 
than about 35 lb [ler square inch the marine boiler was generally a 


box with fiat sides, elaborately stayed, with a row of internal 
furnaces near the bottom oiiening into a spacious combustion- 
chamber enclosed within the boiler at the back, and a set of return 
tubes leading from the upper part of the clianibcr to tho front of 
the boiler, where tho pro«hicts of combustion entered the ii})tRke 
and passed off to the funnel. The use ot higher pressures has 
made this form entirely ob.solote. Tho normal marine hoilcr is 
now a short circular horizontal cylinder of steel witli flat ends, 
With internal furnaces in cylindrical flues, internal combustion. 



cliambcrs, and lelurn tubes above the flues. In one variety, called 
the double-ended boiler, thcic aie furnaces at both <‘nd.s of the 
shell, each i).iir ]ea<ling to a combustion-chamber in tlie centre that 
iH comiiioii to botli, (Ji* to separate central chambers with a ivater 
space bctiveen tln*ni. 

J'igs. 53 and 51 sliow witli some comjdcteiiess a double-ended 
marine boiler of tlie most modern eonstiuctioii for liigh-pressure 
steam. At each end there aic three furnaces in Hues made of 
welded eorrugated .steel plates. The use of corrugated ])lates for 
flues, intioduced by Mr Ko\, makes tliin flues able to resist 
collapse, and allows the flues to accommodate themselves easily 
to clianges of teinpcratuie. One coinbustioii-eliaiuber is common 
to each ])air of furnaces. It is stiengtln-ned on the toj) by girder 
stay.s and on the sides by stay-bolts to the neighbouiing cliainber 
and to tlie sliell. Tho tubes are of non, ami a certain iminl>er 
of them arc fitted with mil.s so that they serve as stays he- 
tweeii the tube [date of the coinhu.stion-cliamber and the fiout 
of the hoilei The upper pait of tho front plate is tied to the 
opposite end of the boiler by lung stays. The uptakes from both 
end.s converge to the funnel base above tlie centre ol the boiler's 
length. The boiler shown is one of a pair, which lie side by sifle 
in the vessel, tlie uptake at each end being eommon to hotli. * Ea^di 
boiler has a sleain-iloine, from which tlie steam-j)ipe b*ad.s to tho 
engine; this consists of a small cyliiidiical vessel, with flat ends 
Uod together by a central stay. Short pipes connect the dome 
near each endw’ith the steam sinice of the main shell. Tho buder.s 
of figs. 53 and 54, which are by Messrs Gouilay llrolbers of 
Dundee, work at a pressure of 165 lb per siiuare inch above the 
atmosphere, ami are lused w’lth tn'tde exjiansioii engines, 'fhe 
shell 18 12 1 feet in diameter, ami 164 feet long. The plates aie 
of mild steel IJ indies thick roiiml the shell and 1 imh in 
the cmls. The tube jdates arc } inch and inch thick, and 
the corrugated (lues .J inch. The longitudinal seams arc treble- 
riveted, wdth iri&ide and outside covering plates. Tlie eircum- 
fcreiitial seams are lap-joints doubl<*-iivctcd. There are 127 tubes 
at ouch end, 46 of wliich are stay-tubes. Tlie tubes are of iron, 3^ 
inches in external diameter. Above these are 18 longitudinal steel 
- ^ Fernle, Mtn. t^oe. Jmf I«83. 


stays 2] liiches in diameter. The steam-dome is a cylinder 2J 
feet in iliametcr and 8 feet long, stayed 



j both ends. Tlie central combustion 
i-bambei lias a lound 
and uiistayed roof. 

Tin; top ol Ciidi side 
eonibustioii - chamber ^ 

IS .stayed by three 
.sti'id girders 8^ indies 
X 21 indie.s in sec- 
tion, secured by four 
bolts to the roof- 
jdate below. A single- 
eiideil maiino boiler 
by the same makers 
is shown m fig. 55. 
lloileis of tliis da.ss 
are in .some iustiiiices 
set. athwartship in- 
stead of loiigilmliii- 
ally, and bevelled on 
the bottom, at the 
back, (o accommo- 
<late them to tin* 
shape of the hull. A 
nioditication of the 

oylmdufaj form is no. W.-SLigle-Endcl lioiler. 

occ.asioiially u.‘»ed, in 

winch the .-section is an oval, with lonnd top and bottom »nJ flat 
sides. The coiul)ustion-t liambeis aie sometimes in.nle w ith loumlcd 
tojis, wdiich are tied lo the back plate by gus^ad -.stays and angle- 
irons. In naval practice the tubes are frequently ot Muntz metal 
in idaceof iron. Another form of boiler, used to a coiisiderablo Nav^ 
extent in the British navy, is a long liori/ontal cylinder with two tyj*o 
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internal furnaces opening into a large combnstion-chaniber about 
the iiiitidlo of the length. From tills a set of tubes distributed over 
nearly the whole water space extend to the back, wliere the uptake 
is situated. 

Loco- 130. The locomotive t 3 ’j»e of boiler has been successfully adap- 
motive ted to marine use by Mr Thoriij^croft and others, especially for 
type of torpedo boats. This form gives much gi’eater heating surhice than 
marine others in ])roj)ortioii to its weight, and allows, esiiocially when 
boiler. w'orked wilh forced draught, a largo amount of tiower to be got 
from a small boiler. It is probable that, if any further rise is lo 
occur in the .steam ])n‘.ssure used in marine engines, comparable to 
that which has occurred dining the Inst two or three years, the 
present normal marine boiler will give place to a form more nearly 
resembling the locomotive type. 

Feeding 137. Hoil(*r.s are usually fed either by a feed-pump driven by the 
boilers engine, or by a distinct auxiliary engine called a “ <Ionkey,” or by 
Injector, an injector. The injeiUoTy invented by the late M. Giffard, and now 
very generally used on locomotive and other hoi lei s, is illustrated 
in fig. 56. Steam enters from the boiler at A and blows through an 
annulnr orifice 13, the si/e of which 
is regulated by the liandle C. The 
feed-w'ater flows iii at 1), and inoeting 
the steam at 11 causes it to ronden.sc‘. 

This produces a vacuum at 11, and 
coiise(|Uenf ly the water rushes in with 
great velocity, ami sf reams down 
through the toiiihiiiing no/;'Ie 1, its 
velocity being augmented by the im- 
pact of steam on the back of the 
column. In the lower pint of the 
nozzle E the stream oxpaiuls; it there- 
foie lose.s vclot-itj, ami, by a well- 
know'ii hydro.lynamic jiiincijile, gains 
prc.ssuie, until at the hoi tom its pics- 
.sure is so gn-at that it enters t he boiler 
through a check -valve w’hich opens 
only in the diicetion of fhe sticarn, 

Tlic escape orifice F and the ovcillow 
pipe (J allow' the injector to start into/ 
action, by providing a channel through ^ 
which .steam and watei may escape be- 
fore the st I cam acr juircvs enough energy 
to force its way into the boiler. The 
0))CMinig for aiimitting water betw'cen 
D and 11 is regulated by the W'heel 11. 

The cxhausl-'itram mjrctor works by 
fileam from the exhaust of non -con- 
densiiig eiignie.s, instead of boiler 
steam The steam onlice is then 
larger in proportion to the other pai Is, 
and the steam sujijdy more liheral. In self^stariiiiq injectors an 
arrangement is piovided by which overflow' will take place fiecly 
until the injector .stai ts into action and then the openings are auto- 
matically adjusted to suit delivery into the boiler. One j)lan of 
doing this is to make the combining nozzle under the steam rvifiee 
in a piece wdiich is free to slide in tlic outer casing. Until the 
injector slaitsit lies at .some distance from the steam orifice, and 
allows free overflow ; but w'heii the vacuum forms it ilses, in consc- 
(|Uenee of piessure at the base. In self-adjusting injectors ibis rise 
of tlie oombimiig noz/le i.s made use of to contract the water-w'ay 
round the steam orifice. In another form of .self-starting injcetor 
one side of the combining nozzle is in the form of a hinged dap, 
opening backw'arda to allow overflow, but closing u}> when a vacuum 
lydro- is formed and the. injector .starts into action.^ Weii-’s hytlrok inelcr 
ineter. for large marine boilers is aiiotlicr apparatus in w’liich the principle 
of the injector is ma<le use of, wdth the object of ])romo1ing circula- 
tion of the water during the time steam i.s being raised. It con- 
sists of a serio.s of nozzles, with water-inlets between them, through 
wliich water is drawn by means of a ceutnil jet of steam supplied 
from a donkey boiler. 

eed- 138. In stationary engine boilers the feed-water is frequently 
ater boated by the ju’ocliicts of combustion before these reach the 

uaters. (diimncy, in what is virtually an extension of the boiler itself. 
Green’s eeonoiiiizc'r is a contrivance for this purpose, in which 
the w'ater ])a.sses through tubes wlio.so outer surface is expo.sed to 
the hot "gases and kept clear of deposited soot by the continuous 
action of a nicehani’al scraper. In locomotives and other non- 
condensing engines a jiortioii of the exhaust ‘steam is frequently 
made use of to heat the feed-water. When an '‘vliaust-steam 
injector i.s employed it serves the juirpose of a feed-W'ater heater as 
well as that of a feed pump. Besides increasing the efficiency of 
the boiler by utilizing wdiat would otherwi.se be waste heat, a 
feed -W’ater heater has the advantage that by raising the tcmjicra- 
tiiro of the water it removes air, and also, in the case of hard 
water, causes lime and other substances lield in solution to lie 
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Fio. fiC.— -Giffard'B Injector. 


1 Sec papers in Froe, Inst. Mech. Eng^ 1860, 1866, 1884. 


deposited in the heater instead of being carried into the boiler, 
where they would form scale. In Weir’s feed-heater for marine 
engines the temperature of the feed -water is raised to about 200® 

Falir. by injecl.ing steam from the intermediate receiver. 

139. In stationary and marine boilers tbo steam, after leaving Separa« 
the boiler, is b’eqiieutly taken through a separator ^ the function tor, 

of which is to separate the dry steam from particles of water held 
in suspension. Steam is led round a sharp corner, and the w'ater 
particles throwm off by centrifugal force collect in a trap below, Steam- 
froin wliich they are discharged by a pipe which is kept open so trap 
long as the trap contains water, but is closed by a valve at the foot 
when the tiap is empty. Traps are also fitted in many cases to 
steam-pii>e8 for the purpose ot returning condensed water to the 
boiler. 

140. To prevent corrosion in boilers it is very usual to introduce Use of 
blocks of zinc in metallic connexion w’itli the siiell. Tlie.so are set zinc in 
in the water sjiace, preferably at places where corrosion bus been boilers 
found specially liable to occur. Tlieir functiou is to set up a 
galvanic action, in which zinc plays the pait of the negative 
element, and is dissolved while the metal of the shell is kept 
cloctro-positive. Otherwise there would be n tendency for diHercncc 

of electric (quality between different parts of the shell to set up 
galvanic actions betw'eeii the parts themselves, by w’hieh some jiarts, 

Deing nei^tivo to others, would bo attacked. The zinc raises the 
potential of the whole shell enough to make all parts positive. 

141. Allu.sion has already been made to the system W'hich is Forced 
universal in locomotive boilers ol forcing the draught by a blast of draught 
exhaust steam in the eliiniiicy. A jet of boiler steam is ocea.sion- 

ally used in marine furnace.s for the same purpose. ; but of late years 
tho system w'hich has found most favour is to box iii the stokehole 
and keep the air in it at a ))re.ssuro of from 1 to 3 inches of water 
by tho use of blowing fans. This system has been njq»lied largely 
in naval practice, wiili tlie result that the power of tho Indler is 
mcreasctl in tho ratio of about 3 to 2, or even inoie, as compared 
with Its power under chimney draught. The efficiency of the boiler 
IS, in general, slightly but not very materially reduced. An ordi- 
nary marine boiler burns 16 to 20lhof coal per hour ])cr squaio 
foot of grate with natural draught, and 30 Ih or more with forced 
draught. lu tor]>edo-l)oat boilers of the locomotive ty]ic the eoii- 
suiiiption has in some cases Ix'eii forced to more than 100 Ih. 

Ill Mr llowih'ii's system of forced draught the stokehole is 
0 ) 1611 , and air ks .supplied by a blow’ing fan to a reservoir formed by 
enclosing the ashpit and also lo anolher reserv(»ir fioin which it 
gets access to the grate above and through the liie-tloor. On its 
W’ay tOk tho reservoir the air is heated by fiassing acn>.s.s a part of 
the uptake in which tho hot gase.s from the furnace aioled thiougli 
tubes. This method of restoring to the Inrn.'ice what would other- 
wise he waste beat forms an inte.ie.sting alternative, to the method 
of re.storing heat to the holler by )>assing the hot gases through a 
fcc.d-vvater heatei ; it is in fact an ap)>licatiou to boiler furiiai'es of 
the legencrative principle alluded to in chaj*. II.- 

*142. Many ajijiliances have been devised for tho rncchanical su])- Arechan 
))ly of coal to holler furnaces, but lhe.se have liilheito taken the cal 
))Iace of hand-filing to only a very limiteii extent. In Juckes's stokers 
furnace the jire-hais aie in short lengths, jointed by nins to form a 
continuous chain oi web, w-hich rests on rollers iimi ih causetl to 
travel slowly in the direction of the furnace’s Icngtli by )un-w heels 
round which tho web is carried at the fiont and hack. Coal is 
iillow'cd to drop continually on tho travelling grate from a ho))j)cr 
in liont of the furnace. A more u.sual form of mechanical stoker 
IS a leeiprocating shovel or ram, su))|)lieil from a coal-hop])or, w’hich 
throws or pushes a small quantity ol coal into the Jiie at e.u h 
stroke. Along W'itli this devices are enqdoyod lor making the giato 
self-cleansing, by giving alternate fire-bars a rocking or sliding 
motion through a limiterl range. In Mr Crampton’s diist-fiiel fur- Diisi 
nace the coal is ground to powder and fed by rollers into a )»ij)C fioiii fuel, 
whicli it is blown into the fiiniace by an air- blast. Tlic mix tin e. 
of fuel and air i.s .so intimate that tlie excess of air leqiiired lor 
dilution is only one-lifth of the amount requiied for combustion.* 

A similar advaiituge attends the use of ga.seoiis fuel, and of liquid 
fuel that is blown into the furnace in the foini of spiay. 

143. The 1180 of liquid fuel for boilers has of late acipiiied con- Liquid 
siilerahle im))ortai)ce in connexion with the di.sooyeiy of crude fuel, 
)K*troleum, in large quantity, at Baku on the. Caspian Sea 'I’he 
petroleum refuse which is left after distilling paraffin from the 
crude oil foinis an exceedingly cheap fuel, with a calorific value 
per lb about one-third greater than that of coal. It has now anjicr- 
seded coal in the steamers of the Casjuaii, and has been largely 
enqdoyed for locomotives in tlie south-eastern iitiitof Bussia The 
oil is injected in the form of sj>ray near the foot of tlie fire-box by 
a steam jet arranged in such a w'ay that air will be drawn into the 
furnace along with the petroleum. In the arrangenicut for burn- 
ing nctroleum used in Kiis.sian locomotives by Mr T. IJrquhart 
the Jiainc im)iinges on a structure of fire-brick, built in the fire-box 

" Tho inctliods and rosulta of those systems of forcing draught arc described 
In papers read hefore tlic Institution of Naval Architects, April 1886. 

* Froe. Jnst. Mech Ji»g., 1869. 
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with numerous openings to allow the products of combustion to dif- 
fuse themselves throughout the combustion -chamber. This guards 
against too intense action on the metallic surfaces, and at the same 
time serves as a reservoir of heat to rekindle the flame if combustion 
is intermittent. In getting up steam an auxiliary boiler is used to 
supply the jet. ^ 

VIII. Tiir Distribution of Steam.— Valves and Valve 
Motions. 

Hide- 144. In curly steam-engines the distribution of steam was clfcctcd 

alve. by means of conical valves, worked by tappets from a rod whicdi 
huu" from the The slide-valve, the invention of which in 

the form now knoivn as the long D-alide is credited to Murdoch, an 
assistant of Watt, came into general use with the introduction of 
locomotives, and is now employed, in one or other of many forms, 
in the great majority of engines. 

The common or locomotive slide-valve is illustrated in iig. 
57. The seat, or surface ou which the valve slides, is a plane 
surface formed on or 
fixed to the side of the 
cylinder, witli thiee 
portsor openings, which 
extend across the great- 
er part of the cyliu- a? —Common Slide- Valvo. 

der’s wnlth. 'J'ho central opening is the exhaust-port through w’hicli 
the steam esca|)cs ; the others, or steam ports, which are narrower, 
load to the two 
ends of tiie cyhii- 
der respectively. 

The valve i.s a 
l)OX-sha])C(l cover 
which slides over 
the scat, and 
the whole is en- 
closed ill a cham- 
ber called tlio 
valve • chest, to 
which steam from 
the boiler is ad- 
mitted. When 
the valve moves a 
BUlIicient di.staiiee 
to either side of 
the central po.si- 
tion, steam cuitein 
one end of the 
cylinder from the 
valve -chest and 
escapes from the 
(•ther end of llio 
cylinder through 
the cavity of the 
valve into the c\hausl-port The valve i.s generally moved by an 
eccentric on the engine-shaft (iig. 58), which is mcchanicully eijuiva- 
leut to a crank wlio.sc radius is tsiual to the eccentricity, or distance 
of O, the centre of tlio shaft, lioin P, the centre of the eccentric 
sheave. The sheave i.s encircled by a strap foimiug the end of tlic 
eccentric rod, and the rod is coiiiiecfcd by a, piii-joiiit to the valve- 
rod, which comes out of tlio valvo-che.st tlirough 
a steam-tight stiiHing-liov. 'fhe eccentric rod 
is generally so long that the motion of the 
valve is sensibly tlie .same as that wliich it 
would reemve were tlie lod iiihiiitcly long. 

Thus if a circle (lig. 59) be drawn to represent 
the imth of the eccentric centre during a revolu- 
tion of the engine, and a jjerpcinlicular PM be 
drawn from any ])oint P on a diameter AB, 
the distance Ci] n the duphiceinent of the valve from its middle 
position at the tune wdien the eccentric centre is at P. AB is the 
whole travel of tlie valve. 

iap and 145. If the valve wdieii in its middle position did not overlap 

Bad. the .steam ports (fig. 50), any movement to the right or the left 
w’ould admit steam, and the adraLssiou wrould continue until the 
valve had returned to its middle position, or, in other words, for 
half a revolution of 
the engine. Such a 
valve w’ould not 
serve for expansive 
working, and as re- 
gards the relative po- 
sition of the crank 
and eccentric it 
would have to he 
set so that its middle position coincided wdth tlio extreme position 

1 Seo a paper by Mr T. Urqaliart, Min. Proe. Imt.CE., 1884; also Engineering^ 
June 11-25. 1886. 
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of the piston ; in other words, the eccentric radius would make a 
right angle with the crank. Expansive working, however, becomes 
pos.siblo when wo give the valve what is called l)y making it 

jiroject over the edges of the steam ports, as in fig. 01, wlkie o i.s 
the outside lap ’ and i is tlie “inside lap.” Admission of sleaiii 
(to either side) then begins only when the displacement of the valve 
irom its middle position exceeds tlio amount of the outside lap, 
ami continues onlv until the valve has returned to the same dis- 
tunce from its middle position. Further, exhaust begins only w hen 
tlie valve has moved jiast the mi(ltlle by a distance eciual to i, and 
continues until the valve has again returned to a distance % liom 
le ** position. Thus on the diagram of the ecccutiie’s tiavel 
(lig. 62) we imd, by setting off o and i 
on the two sides of the centre, the }»osi- 
tions a, &, c, and d of the eccentric 
radius at wliich the four events of ad- 
mission, cut-off, releiusi*, and compres- 
sion occur for one side of the piston. 

As to the other side of the piston, it is 
only neecssary to set off o to tlie ught 
and i to the left of the centre, but for 
the sake of clearness wo may eoiihno 
our attention to one of the two sides. 

Of the whole revolution, the ])ait from 
a to 6 is the are of steam admission, 
from & to c 18 the aic of ex]»unsion, 

from etod the arc of exhaust, and from d to a the aic of coin])rcs- 
sion. The relation of these, however, to the piston's motion is still 
undefined If the eccentric wx*ro set in advance of the naiik by an 
angle equal to ACflS, the opening of tin* valve would he eoinridi nt 
with the licginning of the piston’s stroke. It is, howevci, desirable, 
in order to allow the steam free entry, that tlie valve be alieady some 
w'ay open when the pi.ston stroke hegm.s, ami thus the i‘ecentric may 
be set to luive a position at the beginning of the st i oki*. 1 n that 
cas** the valve is open at the beginning of tlio slioke 1o the oxteiit 
mm' which is enlled ihn ” I'Jjm niiiMiiiif \, 



n«. 62. 


I'ic.. 58,— Lcceiitnc. 
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Fro. 60 — SlldP-VttIve 
without Lap. 


1 ., «. 

Fro 61.— Slide-Valve 
with Lap. 


mm\ which is called the “leail.” The uinoiint by which the angle 
between Ca'(the meiitiic) and CA (the crank) exceeds a liglit .'ingle 
is called the am/uJar adi'amr, this bidng the angle by winch tho 
eccentric is Set in advance of the position it would occupy if tho 
piimitive arrangement without bq* weie adopted. The quantities 
lap, lead, and angular advance {0) aic eoniiecti*d by the eipiatioii 

outside lap 1 lead =*• half travel xcos 0. 

An efloct of lead is to caii.se yrmdmi^stoii^ that is to say, admis- 
sion before the end of the ba<k stroke, which, together willi the 
compression of .steam bdt in tho evlindei when the exlmust ])ovt 
closes, ]>rodue(*s tlir‘ mechanical ellei t ul “ ciLsbioning,” to wdiich 
reference has already been nnub*. To examine the distnlmtion of 
steam throughout tlie piston’s stioke, we may now «liaw a ciiele to 
represent the path of tho crank pm (fig. Od, where tho dotted lines 
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Graphic 
method 
of find- 
111 g tlio 
•listribii 
tioii of 
steam. 







have been added to show tho a.ssuiiiwd con figuration of piston, con- 
neeting-rod, and eiaiik) and tiaiisfer to it lioin the foiiner diagram 
the angular jio.sitioiis n, &, r, ami d at winch the four events occur. 

To lacihtate this tiausfer the diagrams of occcntiic ])atb and of 
eiauk-juii path may by a suitable t lion e «)F sc.ilcs he driwii of I lie 
saino actual size Then by proiccting these ]ioint-} on a liiamcti i 
which represents the piston’s j»ath, by cirfubir an.s diawn with a 
radiiu equal to the length of tlie eon- .o 

lleeting-rml, we find the po.sitioii 
of tho piston at which admission 
occurs during the back .stn»ke, also 
q ami /*,tlie jmsition at cut-off and ic- 
lease, dining the stroke winch takes 
place in tho direction of the airow,^****® 
and#, the point at which eoiiiprcssion 
begins. It is obviously inincecss.ny 
to draw the two eiicles of figs. tJJand 
63 separately ; tho single diagiain 
(fig. 61) contains tho sobilioii of the steam distribution with a 
slide-valve whoso laps, tiavel, and angular adv’^aiice are known, the 
same ciiclu servniEr, ou tw'o scales, to .show llie motion of the crank 
and of the pcceiitric. 

146. A method of repieseiiting graphically the relations of valve Oval 
and pkston motion, sometimes eoiiveiiieiit in dealing witli valve- d.agnuiuu 
gears of a more complex character than the single eci'cntiie, is to 
set off tho valve’s and tho piston’s simultaneous di.si»lacement at 
right angles to eaih other, as in fig. 65, the valve’s motion being 
exaggerated by using a coarser scale for it than for that of tho 
piston. The result is an oval curve, fioiu w Inch the events in the 
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steam distribution aro deterniiiicd by drawing lines AB and CD 

parallel to the piston’s path and dis- | "" 

tant from it by the amount of the jT i j'v.w ! 

outside and inside Jap respectively. I j \e 

Then «, h, r, mid and the corre- j; Jv ! . ! .. . iSlTT’. 

spoil ding jioints jp, g, r, and s deter- 
Tiiine the four events as in former 

diagrams. Fig. 65 shows at a glance i j y ; 

the amount of steam -opening at any Piat^n. rra^ti 

part of the jieiiod of admission. Fio. 65 .-~Oval Dlap:raxn of Slide* 
AE IS the lead. The events for the Valve Motion, 

other side of the ]>istou are determined by drawing AB above and 
CD below the middle line. 

147. The graphic eonstruetion mo.st usually employed in slide- 
valve investigations is the ingenious diagram published by Dr G. 
Zeiiner in the Civilinqcmcur in 1856.^ On the 
line AB (fig. fid), which rcjiresents the travel 
of the valve, let u ]Miir of circles (called valve- 
circles) he drawn, eacli with diameter equal 
to the half travel. A mdius vector CP, * 
drawn in the direction of the eccentric at any 
instant, is cut by one of the circles at Q, fo 
that CQ represents the corresponding disj»lace- 
?nent ol the valve from its middle position. <*6. 

That this is so will be seen by drawing I*M (as in fig. ,59) and join- 
ing ()B, when it is obvious that CQ'-CM, which is the dLsplace- 
ineiit of the valve. The line AB with the circles on it may now be 
turned back through an angle of 90 ° 0 {0 being the angular 
advance), so that the valve-circles lake the position sliovvn to a 
larger scale in fig. G7. Tliis iiiake.s the diiection of CQ (the 




eccentric) coincide on llic paper with the simultaneous direction of 
the crank, and hence to fiml the disjdacemcnt of the valve at any 
pc^sition of the crank we have only to draw C(J in fig. 67 parallel 
to the crank, when CQ repre.scnt8 the displacement of the valve to 
the scale on which the diameter of each valve circle reqireseiits the 
half-travel of the valve. CQ^, is the valve dis})lacemeiit at tlie 
beginning of the stroke shown by the arrow. Draw circular an‘s 
ab and cd with C as eciitre and witli radii ecpial to the outside lap 
0 and the inside lap i respectively. Ca is the jiosilion of tlie 
crank at which jireudmission occurs. The lead is OyQo. The 
greatest steam opening is ^iB. The 
cut-off occurs when the ciaiik has 
the direction CA Cc is the ])ositIoii 
of the crank at release, and Cd marks 
the end of the exbaiisL 

148 In this diagram radii drawn 
from C nmik the angular ])ositions 
of tlie crank, and their intercepts 
by the valve circles determine the 
corresponding disidacenieiit of the 
valve. It remains to find the cori-e- 
spondiiig displacement of the piston. 

For this Zeuiier employs a supple- 
mentary graphic construction, shown FJg. 68. 

in fig. 08. Here ah or a'b' represents the connecting rod, and be or 
b'e the crank. With centre c and radius ac a circle ap is drawn, 
and with cen tie b an d r adius ab another circle aq Tlien for any 
* Zeuncr, rteattseon Valve Gears, 1 1 uiislTbjrM. MUHcr^ ISCS! 



position of the crank, as ch\ the intercept pq between the circles is 
easily seen to be equal to and is therefore the distance by 
which the piston has moved from its extreme position at the 
beginning of the stroke. In practice this diagram is combined 
with thal of fig. 67, by draiviiig both about the same centre and 
iisiug different scales for valve and i«ston travel. A radius vector 
drawn from the centre parallel to the crank in any nosition then 
shows the valve’s dis]dacement from the valve ’« middle position 
by the intercept CQ of fig. 67, and the jiiston’s displacement from 
the beginning of the piston's motion by tho intercept jpr/ of fig. 68. 

149. Ill all tho figiiios wdiicli liave been sketched the events refer 
to the fiont cud of flie cylinder, that is tho cud nearest to the crank 
(sec lig. 66). To detenu ine the events of steam distribution at the 
hack end, the lap circles sliown liy dotted lines in lig. 67 must 
also be drawn, Ca* being the outside lap for the hack end, and Cc' 
the iiKside lap. These lajis are not necessaiily equal to those at the 
other end of the valve. From fig. 65 it is obvious that, esiiecially 
with a sliort coiinecting-rod, tho ciit-olf and lelease occur earlier 
and the conqircssion later at the front than at the back end if the 
laps are equal, and a more symmctiical steam distribution can be 
produced by making tho inside lap greater ami tlie outside Jap 
less on tile side whidi leads to the Jront end of the cylinder. On 
the other hand, an unsymnietrieul distiihution may he desirable, 
ns in a vertical engine, where tlie weight of the justoii assists the 
steam during the down-stroke and resists it during the iip-stioke, 
anil this may he secured by a suitable inequality in the hips. 

160. By varying the ratio of tlie laps o and i to tho travel of the 
valve, we produce efiects on tlie steam distiihution which aro 
readily traced in the oval diagram of fig. 65 or in the other figures. 
Kediiclion of travel (which is equivalent to increase of both o and i) 
gives later preadmission, earlier cut -off, later release, and eai lier 
coiupicssion; tlic ratios of expansion and of compression aro both 
iiK*rea.sed. The effect of a change in the angiihir advance is more 
easily seen by lefereiice to Zeunei’s diagiam, winch .shows that to 
increase 0 accelerates all the events nml causes a slight iucrca.se in 
the ratio of expansion. 

151. Ill disigning a slide-valve the hicadfch of the .steam poits 
in the direction of the valve’s motion is determined with lefeniite 
to the volume of the exhaust steam to he disidiaigeil in a given time, 
the area of the poits being generally such that tlie mean velocity 
of the steam during discharge is less than 100 feet ])cr seeoml Tin* 
travel is made gieat enough to keep the cylinder ])ort fully open 
during the, giealer part of llie exhaust; for this ]mipose it is 2^ or 
3 times the hieadth of the steam jiort. To fueilitate the exit of 
steam the inside lap is always sniull, and is often wanting or even 
negative. Dm mg admission tho steam ])ort is Tandy quite un- 
covciod, especially if tho outside laji is large ami the travel mode- 
rate. Ijurge travel has the advantage ol giving fieei ingre.ss ami 
egiess of steam, 
with moreaharp- 
ly-dcliiicd cut- 
olf,eomprcssioii, 
and ieica.se, but 
this advantage 
is secured at the 
cost of more 
work spent in 
moving the 

valve and more wear of (he faces. To lessen the Dcces.saiy travel 
without reducing the urea ol steam porl,s, double- and even treble- 
ported valves arc often used. An example of a doiible.porte«i valve 
IS shown in fig 85. Fig. 69 shows the Trick vahe, an ingenious 
device for tho same purpose. 

1.52. The eccentric must stand in advance of the ciaiik by the 
angle 90° 6, as in fig. 70, whole CK is tlie «-iaiik, and CE the corre- 
sponding ])Ositioii ol the e<*ceiitric when tlie engine 
IS mniiiiig in the direction of tlie iiriow a. To set 
the engine in gear to run in the opposite direction (h) ^ i 

it is only iiece.s.sary to shift tho eeeeiitrie into tlie . , 

position CE', when it will still he 90°+ 0 in advum c 
of the crank. In tlie older engines this reversal w’as Fig. 70 . 
effected by temporarily disengaging the eccentric- rod iiom the 
valve -1 od, working the valve by hand until the crank turned hack 
through an angle equal to EOF/, the eccentric meanwhile remaining 
at rest, and then re-engaging tlie gear. The eccentric sheave, 
instead of being keyed to the shaft, was driven by a stop fixed to 
the shaft, whieli abutted on one or other of tw^o shoulders jirojeeting 
from the sheave. In some modern forms of reversing gear means 
are jirovided for turning the eccentric louiid on the shall, but the 
ariaiigenieut known as the link-motion is now the most usual gear 
in locomotive, marine, winding, and other eiigine.s which require to 
he often and ea.sily reversed. 

163. In the link-motion two eccentrics ore used, and the ends of Liiik- 
their rods arc connected by a link, Jii Stephenson’s link-motion — motiou, 
tho earliest and still the most usual form-— the link is a slotted bar Stepliei 
or pair of bars curved to the same radius as the eccentric rods (fig. son's. 
71), and capable of being .shifted up or dow^n by a suspension rod. 
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The valve-rod ends in a block which slides within the lin^ and 
when the link is placed so that this block is nearly in lino with the 
forwai’d eccentric rod (U, fig. 71) the valve moves in 
nearly the same way as if it were driven directly by a 
.j'i single eccentric. This is the position of “full forward 
1 1 gear. ” In ** full backward gear, ” on the other hand, the 



link is pulled up until the block is in nearly a line with the back- 
ward eccentric rod R'. The link-rnotiou thus gives a ready means 
of reversing the engine,— -but it does iiioretlian this. By setting 
the link in an intermediate position the valve receives a motion 
nearly the same as that which would be given by an eeceiitiic of 
shorter radius and of greater angular advance, and the ellcct is to 
l^ive a distribution of steam in which the cul-olT is earlier than in 
full gear, and the expansion and compression are greater. In mid 
gear the steam distribution is such that scarcely any work is done in 
the cylinder. The movement of the link is eflccted by a hand lover, 
or by a sercAV, or (in large engines) by an auxiliary steam-engine. A 
usual arraiigeinont of baud lever, sketched in fig. 71, has given rise 



ill shifting fiom forward to baokuard gear, but ii radius rod between 
the valve-rod and the link (which is curved to suit this radius lod) 
is raised or loweied -a plan which has the advantage that the lead 
Mian’s, is the same in all gears. In Allan’s motion (tig. 

73 ) the clwmge of g»*ar is effected partly by shifting 
the link and partly by shifting a radius rod, and 
the link is straight. 




Fig 74. 


Iraplnc 155. The movement of u valve driven by a UnK-inotion may be 
•olutioii very fully and exactly analysed by diawing witli the aid of a tein- 
)f link- ])late the positions of the centre line of the link con osjionding to a 
notion, number of successive ]>ositions of the crank. Thus, in hg. 74, two 
circular arcs passing through e and e' arc diawii uith E and L' as 
centres and tlio eccentric rods arc radii. Those are loci of two 
known points of the link, and a thinl locus is the cinde a in which 
the point of suspen.sion must lie. By placing on the pajier a tem- 
plate of the link, with these three points marked on it, the position 


of the link is readily found, and by repeating the process for other 
positions of the eccentrics a diagram or positions (lig. 74 ) is drawn 
lor the assigned state of the g<*ar. A lino All drawn across this dia- 
gram in the path of the valve’s travel ilotcriiiinos t lie displacements 
ol the valve, and enables the oval diagram to bo drawn (as in fig. 

65), whieh is shown to a larger scale in anotlier part of lig. 74 . The 
example refers to Stephenson’s linlv-motioii in iieaily lull forward 
gear ; with obvious modilVeation tbo same mellKMl may bo used in 
thcanal 3 ’sis of Gooch's oi Allan’s motion Tlie same diagiatji deter- 
mines the amount of slotting or sliding motion of the block in the 
link. In a well-dosigiieil gear this sliding is reduced to ii minimum 
for that |K>sition ol the gear in which tlie ongiiio inns most usually’. 

In marine engines the susi)ension-iod is generally <‘oiinected to the 
link at the end of the link next the lorward eoeentnc, to reduce this „ 
sliding when the fc^ngiiie is in forward gear A less liiliorious, hut 
less accurate, soluliou of link-inolion piobleius is leachtd hy the “''‘I-®**" 
use of what is called the C([Ui valent eccentric —an iiin«ginary eceen- 
trie, whieh would give the vahe iieaily the same inotum as il gets 
liointhe joint action of the actual eecditnes. Tlie lollowing lule 
for finding tlie cr|uivaleiit cccciitn«‘, in any state ol gear, is due to 
Mr M‘Farlane Gray; — 

Connect the eccentric centies K and K' (hg. 75) by a « iirul.ir arc 


whose radius = 


EE' X leiigib f)l eecLiitiie lod 




— * 

- -J#* 



r<‘ver«- 
ing genrs 

ILick- 

worth’s. 



2 X cc 

Then, if the block is at any point B, take 
EF such that EF : EF/ : : cH • ee. CF then 
represents the equivalent eccentric both in I'ig. 75 

ladiiis and in angular position. If the lods of tin link motion arc 
erossed instead of open, — an arrangement seldom used, — the aic 
EFE' IS to be iliawni convex towards (’. 

156 Many forms of gear f)r reversing and for \ arming expansion ^Iher 
have been devised with the object of escaping the ust* 
of two ecceiitri<-s, and of obtaining a more perfect 
distribution of steam than the link-niotioii can (»fteu 
be made to give, llackwoith’s gear, the jiaieiit ot 
seveial others, has a single eccentric K (lig. 76) oppo- 
site the Clank, with an eccentric-rod Et^b whoso mean 
position IS perpendicular to the travel of the valve. 

The lod ends in a block Q, wlinb slides on a fixed 
inclined guide-bar or link, and the Vtilve-md leciives 
its motion till ongh a (*onin‘etiiig lod fioni an inter- 
mediate point V of Ibo 
ecceutric-rc 1 , the locus ol 
wdiich is an ellijise. To 
level se the gear the guide- 
hai IS tilted ovei to the 
position shown by the 
dotted lines, and inter- 
mediate 111 liuatioiis give 
vaiioiis degrees e. pan- 
sion without altering the 
lead. The steam distrihu - 
tioii is excellent, and the 
enl-oir IS sharjier than in 7<i -H.ukwoith’s \ulvo-f!oHr. 

the usual link -motion, hut an objection to tIil gi ai is the wear , 

ot the sliding-hloek and guide In Bieinine's <n MaisliaIJ’s form Ihemmes 
this objection is obviated with sonn* loss of sym- 
metry in the valve’s motion hy constraining the 
motion of the jioint not by a bluling-guide, but 
a suspension -link, 
wdiicli makes the - 
j)alliof (J| a circular 
arc instead ot a 
straight line; to leveise 
the gear the cell tie ol hus- 
jteiision h* of tins Jink is 
Ihniwn over to tin* jio^i’ 
tioii IV (fig. 77). In the 
exumjilc sketchetl F is 
beyond K}, but 1 ' may he 
betw'eeii Q and the eraiik 
(as 111 lig 76), in whi<-h 
case the cecciitrie is set 
at KSO® fiom the ciaiik. 

This gear has been applied 

in a numhci of inarino , 

engines. Jn .loy’s gear, *1 — j - 7 - *- JoyV 

which IS extensively used 
in locomotives, no eemi- 
trie is reijuired; and tin* 
rod conespomling to the 
eccentric rod in Jlaek- 


or Mar- 
.sliall’s 


VaJye Path 


'T - 



I'k, 77 ^11] ('iiiTae's or Maishall « Vulvo-<?car 


W'orth’s gear receives its motion fioni a ]»oint in the connecting 
rod by the linkage shown in fig, 7«, and is either Misjamded, as 111 
Warslmll’s form, I'V a iiid wIiomc- siispi'iiMoii ( I'lilif it tliiuwii over 
to reverse the motion, o,* ioiifitruiiie<l, as m ll.ickwoith s, by a slot- 
guide whose iiielinatioii is reversed Fig. 79 shows Joys gear as 
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ai>plicd to a locomotive. A slot-guide E is used, and it is curved to 
allow for the oldn^uity of the v^ve connecting-rod AE. C is the 
craiik-piii, 15 the 
piston path, and _ 

D a fixed centre. 

The reversing 
gears of Wal- 
schaert, Brown, 
and Kitsoii also 
disi>ense with ec- 
ccutiics, and are 
closely related to 
the invention of 
Hackworth. * A 



Fi«. 78.-- Diagram of Joy’s Valvo-Oear. 


method of reversing with a common slide-valve, which is used in 
steam steering engines*^ and some others, is to suxiply steam to 



Separate 

ixpaii- 

ion 

'alves. 


what was (before reversal) the exhaust side of the valve and con- 
nect the exhaust to wliat was the steam side. This is done hy 
iiieaus of a sej)arato reversing valve through which the steam and 
exhaust pi[)es pass. 

157. When tlie distribution of steam is eflcelcd by the slide- 
valve alone the aie ot the eiaiik’s motion during which compression 
occura is equal to the aic dining which expansion occurs, and for 
this reason the sli<h!-\alve would give an excessive amount of com- 
pression if it weie made to cut off the supply of steam earlier than 
about lialf-stroko. Hence, ivliere an early cut-otf is wanted it is 
necessary either to use an entirely ditfererit means of regulating the 
distribution of steam, or to supplement the slide valve by another 
valve, — called an exjiansion-valve, usually driven by a separate 
ereontric, — whose function is to etfeet the cut-olf, the other events 
being determined as usual by the slide-valve. Such expansion- 
valves belong generally to one or other of two types. In one the 
expansion-valve ruts olF the supply of steam to the chest in which 
the mam valve works. This may he done hy a disk or double- 
heat valve (§ lOii), as m the I'roell gear ineutioned in §176 below, or 
by a shde-valvo woiking on a tixed seat (furnished with one or 
more l»orts), which forms the back or side of the main valve-chest. 
Valves of this last type aio usually made in the “gridiron” or 
niany-ported form to combine large steam-opening with small 
travel. Expansion-valves woiking in a fixed seat may be arranged 
80 that the ports aie either fully oj»en (fig. 80) or 
closed (lig. 81) when the valve is in its middle \t' 

position. Ill the latter case 

the expniision-valve eccentric J 

is set ill line with or oppo- 

site to the crank, if the en- *'**='• 

giiie is to run in either direction with the same grade of expansion. 
Cut-ofl then oecurs at P, fig. 82, when the sliaft has turned tlirough 
an angle from the beginning of 
the stroke. The expansion valve 
reopens at Q, and the slide-valve 
must therefore have enough lap to 
cut off eailier than 180® -0 from 
the beginning of the stiokc, in 
order to prevent a seeoiid admis- 
sion of steam to the ey Under. In - <> 

the valve of fig. 80 the cxjiaiisioii *** 

eccentric is set at right angles to the crank, if the action is to be 
the same in both direclion.s. If not, these angles may be deviated 




from, and in tliis way a more rajiid travel at the instant of cut-off 
may bo secured for one direction of running. 

> Reyeralnf( geais of this typo are generally termed radial gears. A discussion 
of Mr .loy's and other ainingoitienls will be found in TVoc. /ml. Mech.Eng^ 1880. 
Mr Kirk, Mr ilryce- Douglas, and others have designed forms which moie or less 
resemble those mentioned in the text. * Pr^c. ImU Much. 1867. 



Fig. 84. 


158. The other and much commoner type of exppsion-Talve is 

one sliding on the back of the main slide-valve, wmch is provided 
with through jiorts which the expansion- 
valve opens and closes. Fig. 83 shows one 
form of this typo. Hero the resultant rela- 
tive motion of the expansion-valve and 
main-valve has to bo considered. If fa and . 
n (fig- eccentrics working the 

main and expansion valves respectively, 
then Oil drawn equal and parallel to ME 
is the resultant eccentric which detcniiiiips 
the motion of the ex}>ansion- valve rela- 
tively to the main-valve. Cut-otf occurs at 
Q, when the shaft has turned through an angle 0, which brings 
the resultant eccentric into the direction CQ and makes the relative 
displacement of the two valves equal to the distance h Another 
form of this valve (corresponding to fig. 81) cuts off steam at the 
inside edges of the expansion-slides. 

159. Expansion-valves furnish a convenient moans of varying Variatioi 
the exj>an.sion, which may be done by altering their lap, travel, or of ciit-o'l 
angular advance. Alteration of lap, or rather of the distance I in 

the figures, is often effected by liaviiig the expansion-valve in two 
parts (as in fig. 83) and holding them on one rod by right- and left- 
nanded screws resfiectively ; by turning the valve-rod the parts 
are made to approach or recede from each other. In large valves 
the adju.stmcnt is more conveniently made by vary- 
ing the travel of the valve, which is ilono by con- 
necting it to its eccentric through a link which 
serves as a lover of variable length. 

160. To relievo the pressure of the valve on the 
seat, large slide-valves arc generally fitted with < 
a steam-tight ring, wliich excludes steam from the 
greater part of the back of the valve. The ring fits 
steam-tight into a recess in the cover of tlio stcam- 
chcat, and is prc.s8c<l by springs against the back of 
the valve, which is planed smooth to slide under the 
ring. Fig. 85 shows a relief ring of this kind fitted 
on the hack of a large double-] lorted slide-valve for 
a marine engine. Anotlier jdan is to fit the ring into 
a recess on the back of the valve, and let it sliile 
on the inside of the stearn-cbest cover. Steam is 
thus excluded from the space within the ring, any 
.steam that leaks in being allowed to escajio to the 
comlenser (or to the intermediate receiver wlien tlie 
arrangement is fitted to the high-prossuro (‘yliiider 
of a compound engine). A flexible diajihiagm has also been used, 
instead of a reees.s, to hold the J'ing. 

161. The pre.ssure of valves on , Piston 

cylinder faces is still more com- i slido- 

plctclyobvhited by making the back i vulva, 

of the valve similar to its face, and i 
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Fig. 86. 
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Fio. 86. — Phton Slide-Valve. 
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Fio. 87.— Jlston Slide-Valve. 


causing the back to slide in contact with the valve-chest cover, 
which has recesses corresponding to the cylinder ports. This 
arrangement is most iierfectlv carried out in the ynston slide-valves 
now very largely used in the high-pressure cylinders of marine 
engines. The piston slide-valve may bo described as a slide-valve 
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Doulilo-noafc Uft-Valve. 


in which the v»We face is curved to form a complete cylinder, 
round whose whole circumferenoe the ports extend. The pistons 
are packed like ordinary cylinder pistons by metallic rings, and 
the ports are crossed here and there by diagonal bars to keep the 
rings from springing out as the valve moves over them. Figs. 80 
and 87 show two forms of piston valve designed by Mr Kirk for the 
supply of high-pressure steam to largo marine engines. P, P are 
the cylinder ports in each. 

'balance Fig. 85 illustrates an arrangement common in all heavy slide- 
, iston. valves whoso travel is vertical — the halaiuse^pUtmit wliieh is pressed 
up by steam on its lower side and so equilibrates tlio weight of the 
valve, valve-rod, and connected parts of 
the mechanism. 

162. The slide-valve sometimes takes the 
rorm of a disk revolving or oscillating on a 
fixed seat, and sornjjtirnes of a rocking cyl- 
inder (fig 88) This last kind of sliding 
motion is very usual in stationary engines 
fitted with the Coiliss gear, wiiich will be fig. 88 —liodting Slide- 
described in the next chapter, in which Vulve. 

case four distinct rocking slides are commonly employed to effect 
the steam distribution, one giving adniksion and one giving exhaust 
at each end of the cylinder (see fig. 127). 

Double- 163. In many stationary engines lift or disk valve.s are used, 
beat worked by tappets, cams, or eccentrics. Lift valves are generally 
valve. of the Cornish or double-boat typo (fig. 89), in which equilibrium 
is 8ecure<i by the use of two conical 
faces which open or close togjjltlier. 

In CorniNh pumping engines, 
w'hioh retain tiie single net ion of 
Watt’s caily engine, three doiilde- 
bcat valves are used, as steam- 
valve, LsiuUibiium -valve, and ex- 
haust-valve respectively. These 
lire < 1os(mI b} tapjiets on a rod 
moving with the henm, hut arc 
opened by means of a device culled 
a cataract, w'hicli acts ns follows. 

Conush The cataract is a .sinall immp with 
cataract, a weighted plungei, discharging 

fluid through a sto]^-eock which can be adjusted by hand when it is 
desired to alter the speed ol the engine. The weighte<l plunger is 
raised by a rod fiom the beam, but is free in its descent, so that it 
comes down at u rate depending on the extent to which the stop- 
cock is opened. When it conies down a certain way it opens the 
steam and exliaust valves, by hberiitiiig catches which hold them 
closed; tlie “out-door” stroke then begins and adinis.sion coiitinue.s 
until the steam-valve is closed : this is done directly by the motion 
of the beam, which also, jit a later point in the stroke, closes the 
exliaust. Then the e(juilibrinm-valve is opened, and the “iii-door” 
stroke takes place, during which the plunger of the cataract is 
raised. When it is completed, the })istoii pauses until the cataract 
causes the steinn-valve to open and the next “oiit-door” stroke 
begins, lly a])plyiiig a calarnct to the e(iiiilil»rium-valvc also, a 
pause is introduced at the end of the out-door” stroke. ]*ause.s 
nave the advantage of giving the pump time to (ill and of allowing 
the pump-valve.s to settle in their seats without shock. 

IX. Govkunixg. 

Methods 164. To make an engine run steadily uii almost continuous pro- 
of regu- cess of adjustment must go on, by which the anioiiut of work done 
latiiig. by the steam in tlie cylinder is adapted to the amount of external 
work demanded of the engine. Even in cases wh»‘re the demaml 
for work is sensibly unilorm, fluctuations in boiler-pressure still 
make regulation necessary. Generally the process of goveinmeiit 
aims at regularity of speed ; occasionally, however, it is some other 
condition of running that is niaintaiiied constant, as when an oiigiue 
driving a dynamo-electric machine is governed by an electric regula- 
tor to give a constant difference til ])otcntial between the brushes. 

The ordinary methods of regulating are either («) to alter the 

f iressure at which steam is admitted by opening or clo.sing more or 
OSS a throttle-valve between the boiler and the ongiiie, or (5) to 
alter the volume of steam admitted to the cylinder by varying the 
point of ciil-oir. Tlie loriner plan was introduced by Watt mid is 
still common, e.specially in small engines. From the point of view of 
heat economy it is wasteful, since the processor throttling is essen- 
tially irreversible, but this objection is tx» some extent lessened by 
the fact that the w'ire-di awing of steam dries or superlieais it, and 
consequently reduces the eondensation which it suffers on coming 
into contact wdth the chilled cylinder walks. On the other hand, 
to hasten the cut-off involves a gain rather than a loss of efficiency 
unless the ratio of expansion is already very great. The second 
plan of regulating is much to be preforreil, especially when the 
engine is subject to large variations of load, and is very geuenUly 
followed in stationary engines of the larger tyjois. 

165. Within certain limits regulation by either jilan can bo 



FiO 90 V\ .itl ^ < i'jmm hoi 


effected by^ hand, but for the finer adjustment of speed some form Centric 
of automatic governor is necessary. Speed goveniors are commonly fugal 
of the ceiUrifugal type: a ]iair of masses revolving about a spindle speed 
which is driven by the engine are kept 
from flying out by a certain <*ontroliiiig 
force. When an increase of .speed oeeur.s 
this controlling force is no longer a)d»j 
to keep the masses revolving in their 
former path ; they move out until the 
controlling force is sufficiently increased, 
and in moving out they act on the regu 
lator of the engine, which m.iy be a 
throttle-valve or some form of automatic 
expansion gear. In the eoiiieal pendu- 
lum governor of Watt (fig. 90) the re- 
volving masses are balls attached to a 
vertical spindle by links, and the con- 
trol ling force is fumi.shetl by the weight 
of the balks, which, in receding fnmi the spiudb*, arc obliged b» rise. 

When the stiecd exceeds or tails short of it.s iiornial value the\ move 
out or in, and so raise or lower a collar C which is iii o»iine\ion by 
a lever with the throttle-valve. The siispension-liuks m.i\ be hung 
from a cross-bar (figs. 94, 93) instead of being i)ivote<l in the axis 
of the spindle. 

166. In a modified form of Watt’s governor, known as Porter's, Load 
or tlie loaded governor, a sup- 
plementary controlling force is 
given by placing a weight on 
the sliding collar (fig. 91). This 
is equivalent to increasing the 
vrjyht of the balls without 
altering then* mass. In other 
governors the eonlrolling for«*e 
is wholly or partly produced by 
springs. Fig. 92 shows a gover- 
nor by Messrs Tangyc in w'hirli 
the balls aie controlled partly by 
their owm weight and partly by 
a spring, the tension of whieli is 
regulated hy turning the cap A. 




gover- 

nor. 


Fio 91. — Loaded ('fO^einui. 


Fig. 92. — Spring CoAcmoi (Tangyc). 


367. In whiitever W'liy the revolving masses aie eoiilrolled, the Equi- 
controlliiig foice may be treated as a foice F acting on eaeli ball librium 
in the direction of the radius towards tin* u\i‘» of icvoliition. govenio: 
Then, if M be the mass of the hall, n the niiml^n of revolutions 
per .second, and r the radius of the ball’s path, the governor will 
revolve in equilibrium when F 4ir“a'‘*rM (in absolute units), or 

"-■Ls/ir 

In order that the configuiation of the governor sliould In* .stable, F Omditic 
must iucre.iso more rapidly than r, as the i»ulK move out winds »>f •'ta- 
in the simple eonieal pendulum governor, anv ot the tluee forms bility. 
shown in lig.s. 93, 94, and wheie the lialls have no load to iai.se 
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hut their own weight, the eontiolling foicc F is the resultant of Gravity 
T, the tension in the link, and My, tlie weight of tlie hall (fig 96). governoi 
Lei the height of the pemlulurn, that is, the distance above the 
plane of the iialls of the }»oiMt where the suspeiuling-liiik, or tin link 
produced, cuts the axis, be called k. Then F.Mir.ir://. Heine 

Any clmngo of n tends to jiroduce a change of //, and, if the 
governor itself and the legulatiiig mechanism at fm lieil to it were free 

® XXll. 64 
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from frictiou, only one position of the governor Would be possible 
for any one value of n. It is obvious that neither this governor nor 
any other stMc governor maintains a strictly constant speed in the 
fngine which it controls. If the boiler pressure or the demand for 
work is changed, a certain amount of permanent displacement of 
the balls is necessary to alter the steam supply, and the balls can 
retain their displaced position only by virtue of a permanent change 
iu tho speed. The maximum range of speed depends on that 
amount of change of n which suffices to alter tho configuration of 
iho governor from tho position which gives no steam-supply to the 
position whicli gives full steam-supply ; and the governor is said to 
be sensitive if this range is a small fraction of n. 

1G8. If the governor is loaded, let M' be tho amount of the load 


gravity per ball, and y tlie velocity ratio of tho vertical movement of the 
governor, load to the vertical movement of the ball. Then is tho equi- 
valent increase in tlie weight of each ball. The effect of tho load 
is to increase the conti’olling force F from Mgr/h to (M + qM')gr/h, 
and tho speed at whicli the governor must now turn, to maintain 
^ any assigned height h, is 

1 / (M+yM0<y 

2ir \/ MA 

The speed of the loaded governor must therefore he greater than 
th at of an unloaded governor of tho same height in tho ralio 
V(Al + <yM') to VM 
The sensibility is then the same as that of an unloaded governor 
of the same height A, but the loaded governor has an important 
Power, advantage in another respect —namely, its power or capability of 
overcoming frictional resistance to a change of configuration. 
This qiiality in a governor is increased whenever the controlling 
force F is increased, whether by the addition of a load or by tho 
use of springs. 

For let / he the frictional resistance to lie overcome per ball, 
resolved as a force resisting the displacement of each ball in the 
direction of tho radius r. Then if n bo the speed normal to any 
configuration tliis .speed must change by a certain amount An 
before friction is overcome and the balls begin to be displaced. 
Tlie controlling force is now F+/when the balls are moving out- 
wards, and F - / when the balls are moving inwards. Hence 


and 


n + Aii” 


. 71 - 


iV- 


'F+/ 

Mr"’ 

III 

Mr 


' . From this, if An be small compared with w, we have Au/7i«//2F. 

Thus, when a given aiiiount of frictional resistaiu'e is to be over- 
come before tho governor can act, the limits within which this 
friction allows the speed to vary are less tho greater is the con- 
trolling force F. A loaded governor is more powerful in this 
respect than an unloaded governor of the same configuration in the 
proportion iu which F is gi*cater— namely, as M -fjM' is U» M. A 
loaded governor may therefore have much lighter revolving masses 
without lo.ss either of sensibility or of power. 

General 169. The same results are applicable to governors in which the 
solution : controlling force js supplied by springs as well a.s by gravity, or by 
find the configuration which the governor will 


gnpbic 

method. 
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springs alone. To 
assume at any particular speed, or the speed corresponding to a 
]iarticular configuration, it is only necessary to determine the whole 
controlling force F per ball acting along tho radius towards the 
axis for vanous values of r. Let a curve ab (fig. 97} bo drawn 
showing tho relation of F to r. At any assigned 
value of r set up an ordinate QC— 4irVVM. Join 
OC. The point c, iu which OC cuts tho curve, de- 
termines the value of r at which the balls will 
revolve at the assigned speed n. Or, if that is 
given, and the value of n is to bo found, the line Oc 
produced will determine C, and then 7t^ — QCy4irVM. 

The sensibility of the governor is determined by p. 
taking points a and b corresponding to full steam * 

and no steam respectively, and drawing lines through them to de- 
termine the corresponding values of QA and QB.^ When tho fric- 
tional resistance / is known, an additional pair of curves drawn 
above and below aby with ordinates F+/ and F -/ resjiectively, 
serve to show the additional variations in speed which are caused by 
friction. The governor is stable throughout its whole range when 
the curve ab has a steeper gradient than any line drawn from O to 
meet it. 

170. By § 167 it is evident that, if, when the Imiis are displa-iad, 
tho controlling force F changes proportionally to the radius r, the 
speed is constant. In other words, the equilibrium of tho gover- 
nor is then neutral ; it can revolve in equilibrium at one, and 
only at one, sjieed. At this speed it assumes, indifferently, any one 
of its possible configurations. The slightest variation of speed drives 
it to tne extremity of its range ; hence its sensibility is mdefinitoly 

1 See a paper by Mr W. ITartnell, " On Governing Engines by Regolitlng the 
Expansion." /*roc, Jn$t. Mech. £ng.y 18S2. 
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great Such a governor is called Uoefmnout, A gntvi^ mmoi 
IB isochrono^ when A is constant for all positions of the balls 
(since tiqc y/g/A). Tliis will be the case if the balls are constrained 
to move in a parabolic jiath (fig. 98), it being 
a property of the parabola that tho subnormel 
QM, which is A, is constant. A useful ap- 
proximation to the same condition, through 
a limited range, is secured in Farcot’s gover- 
nor by the device of hanging the balls by 
crossed links from the distant ends of a y 
X>iece (fig. 95). If each centre of suspension 
were at the centre of curvature of a parabolic 
arc which coincided with the actual circular 
locus of the balls at the position of normal 
speed, tho governor woulu be sensibly isochronous at that speed ; 
by taking the centres of suspension rather nearer the axis, a suitable 
margin of stability is se- 
cured, but the governor is 
still nearly enough iso- 
chronous to be exceedingly 
sensitive.^ Where springs 
furnish the controlling 
force, an approach to iso- 
chronism can bo secured 
by adjusting tho initial 
tension of the springs, and 
this forms a convenient 
means of regulating the 
sensibility. Thus, in Mr 
HartiieU’s apparatus (fig. 

99), where the balls move 
in a nearly horizontal di- 
rection, and gravity has 
little to do with tho con- 
trol, the governor can bo 
made isochronous by screw- yi— i i ii 

ing down the spring, so ^ 

that tho initial force ex- 
erted by the spring is to 
its increase by displace- 
ment of the balls as the 
initial radius of the balls* 
path is to tho increase of 
radius by displacement. 

When tho initial force is 
increased beyond this the 
governor bocomesunstablc. 

In fig. 97 the condition of isochroiiism is secured when tho line 
ab coincides with a straight lino through 0. 

171. In practice no governor can be al)Soliitely isochronous. It Hui 
» indispensable to leave a small margin of stability for the sake of 
preventing violent change in the supply of steam, especially when 
there is much frictional resistance to be overcome by the governor, 
or whore tho iufiueuco of tho governor takes much time to be felt 
by the engine. An over-sensitive governor is liable to fall into a 
state of oscillation called hunting. When an alteration of speed 
begins to be felt, however readily the governor alters its form, the 
engine’s response is more or loss delayed. If the governor acts by 
closing a throttle- valve, the engine has still a capacious valve-chest 
on which to draw for steam. If it acts by changing the cut-off, its 
opportunity is passed if the cut-off has already occurred, and the 
control only begins with the next stroke. This lagging of effect 
is specially felt in compound engines, where that portion of the 
steam which is already in the engine continues to do its work for 
nearly a whole revolution after passing beyond the governor’s 
control. The result of this storage of energy in an engine whose 
governor is too nearly isochronous is that, whenever tho d^emand for 
power suddenly falls, the speed rises so much as to force the gover- 
nor into a position of over-control, such that tho 8up]>ly of steam 
is no longer adequate to meet even the reduced demand for power. 
Then the speed slackens, and the same kind of excessive regiilatiori 
is repeated in the opiwsito direction. A state of forced oscillation 
is consequently set up. Tho effect is aggi-avated by the momen- 
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turn which the governor balls acquire in being displaced, and also, 
to a very great degree, by tho iriction of the governor and tho 
regulating mechanism. Hunting is to be avoided by giving the 
governor a fair degree of stability, b^ reducing as far as possible the 
static frictional resistances, and by introducing a viscous resistance 
to tho displacement of the governor, which prevents tho displacc- 
mont from occurring too suddenly, without affecting the ultimate 
position of equilibrium. For this purpose many governors are Das 
furnished with a detsh-j^t, which is an hydraulic or pneumatic 
brake, consisting of a piston connected to the governor, working 
loosely in a cylinder which is filled with oil or with air. 

172. In some high-speed engines tho governor balls or blocks re- 

9 See tleo a paper by Mr J. Heaa Proe. In»t. Meek. Bng.. 1871. 
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iblre in a v^rileal i^vn^ about a horizoutal axis, and the control ia 


l^ven wholly by springa 
the governor of the 
Armmgton and Sima 
engine referred to in 
§ 197 below. Another 
example is furnished 
by the governor of 
Brotherhood’s engine 
(§ 203, %. 128). 

178. The throttle- 
valve, as introduced 
by Watt, was origin- 
ally a disk turning on 
a transverse axis across 
the centre of the steam- 
pipe. Itis now usually 
a double -beat valve 
(fig. 89) or a piston- 
valve. When regula- 
tion is effected by 
varying the cut-off, and 
an expansion-valve of 


An example is shown in fig. 100, which is 
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an cxpansjon-valve of *ngiiie. 

the slide-valve type is used, tlie governor generally acts by changing 

the travel of the valve. Fig. 99 illustrates a common mode of doing 


this, by giving the expansion-valve its motionirom an eccentric-tod 
through a link, the throw of which is varied by the displacement 
of the jmvernor balls. In fig. 100, the governor acts on the main Antow 
slide-valve of the engine (there btsiii" no separate expansion-valve), matio 
and the displacement of the involving mosses M, M changes both variation 
the throw and the angular advance of the eccentric, thereby pro- of cut-oit 
dneing a chan^ in the steam. sujn)ly similar to that produced by 
“ notching up ’ a link-motion. The eccentricity B is altered by 
the relative displacement of two parts C, ll into which the eccentric 
sheave is divided. In other forms of automatic expansion -gear the 
lap of the valve is altered ; in others the governor acts by shifting 
the expansion-valve eccentric, round on its shaft, and so changing 
its angular advance. 

174. In largo stationary engines the most usual plan of automati- Corliss 
cally regulating the expansion is to employ 8{une form of trip-gear, gear, 
the earliest type of which was introduced in 1849 by (1. H. (Corliss 
of Providence, U.S. In the Corliss system the valve.s which admit 
steam arc distinct from the exhaust-valves. The latter are o])ened 
and closed by a reciprocating piece which hikes its motion from an 
eccentric. The former are opened by a reciprocating puce, hut are 
closed by springing back when reltMised by a trip- or trigger-action. 

The trip occurs earlier or later in the piston’s stroke according to 
the position of the governor. The admission -valve is opened by 
the reciprocating piece with ciinal rapidity wlielher the cut-off is 
going to be early or late. It remains wide open during the odmis- 
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eioii, and then, when the trip-action comes into play, it closes 
suddenly. The indicator diagram of a Corliss engine consequently 
has a nearly horizontal admi.ssion-]ine and a sharply definod cut-off. 
Generally tin* valves of Corliss engines are cylindrical plates turn- 
ing in hollow cylindrical seats which extend across the width of 
the cylinder. Often, however, the admission-valves arc of the disk 
or doubie'beat type, and spring into their seals when the trip-gear 
acts. Many forms of Corliss gear have been invented by C’orliss 
himself and by others. One of these, the Spencer Inglis ^ trip-gear, 
by Messrs Hick, Hargreaves, & Co., is shown in figs. 101 and 102. 
A wri.st-plate A, which turns on a pin on the outside of the 
cylinder, receives a motion of oscillation from an eceentric. It 
opens the cylindrieal rocking-valve B by pulling the link C, which 
ronsista of two parts, connected to each other by a pair of spring 
clips a, a. Between the clips there is a rocking-cam by and as the 
linK is pulled down this cam places itself more and more athwart 
the link, until at a certain point it forces the clips open. Then 
the upper part of the link springs back and allows the valve B to 
close by the action of a .spring in the daali-pot D. 'When the 
wrist-plate makes its return stroke the clips re-engage the upper 
portion of the link C, and things are ready for the next stroke. 
The rocking-cam b has its position controlled by the governor 


through the link K in such a way that when the .speed of the 
engine increases it staud.s more athwart the link C, and therefore 
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Cfiiwes the clips to ho released at an earlier point in the stroke. A 
precisely similar an angement governs the admission of .steam to the 
other end of the cylinder. The exhaust-valves are situated on the 


1 /Vor. Ifut. Mtch Eng., 1868. 
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bottom of the cylinder, at the ends, and take their motion from 
a separate xvrist-plate which oscillates on the same pin with the 
plate A.’ 

Prodll*s 175. Fig. 103 shows a compact form of trip-gear by Dr Proell. 

trip-gear. A rockiiig-lever ab is made to oscillate on a iixed pin through its 
centre a connexion to the crosshead of the engine. When the 
end a rises, the 
bell-crank lever 
c engages the 
lever rf, and 
when a is de- 
pressed the lover 
d is forced down 
and tlio valve e 
is ojiened to ad- 
mit steam tomie 
end of the cylin- 
der. As a eon- 
tiuiies moving 
down a point is 
reached at which 
the e<lge of c 
sli))S past the 
edge of dy and h 
the valve is then 
forced to its scut 
by a spring in 
the dash-pot /. 

This diseiigjige- 
ment occurs 
early or late ac- 
cording to the 
position of the 
fulcrutri piece //, 
on whicli the 
heel of the hell- 
crank crests dur- 
ing the o])ening 
of the valve. 

The position of 


S T E A M-E N 0 I N E 


t«K>mNOBS.N 



Flo. 10a.-“J*roSU’» Automatic Expansion Gear. 


(/ is detoTiniiied by the govcrnoi. A similar action, occurring at 
the other end of the rockiiig-iair ah^ gives steam to the other end 
of the cylinder. In one form of ProeH’s gear both ends of ah act 
on the same steam-valve, whicli is then a separate expansion -valve 
fixed on tlie back of a chest in which an onliiiary slide-valve works. 
Disen- 176. In the ordinary form of centrifugal governor the position of 
gagement the throttle-valve, or ihe expansion-link, or the ('orliss trigger de- 
gwer;^ pends on the. configuration of the governor, and is definite for each 
nors,^ ])lf)STtitni of the balls. In disengagement governors, of which the 
governor A shown on the right-hund side in fig. 104 is an example, 
any reduction of speed below 
a certain value sets the regu- 
lating mechanism in motion, 
and tlio adjustment continues 
until the speed lias been re- 
stored. Similarly a rise of 
sfieod above a certain value 
sets the regulating mechan- 
ism in motion in the other 
direction. If the spindle a 
(fig. 104) is connected to the 
regulator so as to give more 
steam if it turns one way and 
less if it turns the other, the 
speed at which the engine 
will run in equilibrium must 
lie between narrow limits, since at any speed high enough to keep 
5 in gear with a the supply of steam will go on being reduced, and 
at any speed low enough to bring c into gear with a the supply will 
go on being increased. This mode of governing, besides being 
sensibly isochronous, has the advantage that the power of the 
governor is not limited by the controlling force on the halls, since 
the governor acts by deflecting a portion of the power that is being 
developed by the engine to the work of moving the regulator. It is 
rarely applied to steam-engines, probably b«»causft its action is loo 
Knowles's slow. Tins defect has been ingeniously remedied iu tlie sup]de- 
supple- mentary governor of Mr W. Knowles, who has combined a dis- 
nietttavy cngagomerit governor with one of the ordinary tyiwj iu the manner 
governor, shown in fig. 104.“ Here the .spindle a, driven by the supple- 
mentary or disengagement governor A, acts by lengthening the 
rod d which connects the ordinary governor B with the regulator. 
It does this by turning a coujding nut e which unites two parts of 
d, on which right- and left-handed screws are cut. Any sudden 

1 Nuitiorons fonns of Corliss ^rearK are illustrated in W. 11. (Jiiland's work on 
Corlias enfl^nes, trunMiated bv A. ToltiHusen (London. 1879), A more recent form 
of aetu by Mr Inalif^ is deHcnbed in i'nffineertrtff, vol. xl. 261. 

* iVoe. /n%f. Meek. £nff , 1884. 
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flactuation in speed is immediately responded to by tho ordinary 
governor, Any more or less permanent change of load or of steam- 
pressure gives the supplementary governor time to act. It goes on 
adjusting the supxdy until the normal speed is restored, thereby 
converting the control of the ordinary governor, which is stable, 
and therefore not isoclironous, into a control which is isochronous 
as regards all fluctuations of long x>criod. The power of the com- 
bination is limited to that of the common governor B. 

177. Other governors wdiich deserve to be classed as disengage- Rela^ 
merit governors are those in which the displacement of the govei 
governor affects the regulator, not directly by a meclianical con- nors. 
nexiun, but by admitting steam or other fluid into what may be 
called a relay cylinder, whose }dston acts on the regulator. In 
order that a governor of this class should work >vithout hunting, 

the xnston and valve of the relay cylinder should be connected hx 
wliat is termed differential gear, "the effect of which is that for each 
displacement of the valve by the govomor the ))iston move*’ 
through' ’’ distance proportional to the displacement of the valve 
An example of differential gear is showm in fig, 105. Suppose tliat 
the rod a is connected with the governor g 
so that it is raised by an acceleration of tho 
engine's speed. The rod c which leads from 
tho relay }>i.st on h to the regulator serves as a 
fulcrum, and the valve-rodrf is consequently 
raised. This admits steam to tlie npi»er side 
of the piston and depresses the piston, 
which pulls down d with it, since tl>o end 
of a now serves as a fulcrum. Thus by 
tho downw'ard inovemont of the juston tho 
valve is again restored to it.s middle ])o.si- 
tion and the action of the regulator then 
eeuses until a now change of speed occurs. 

A somewhat similar differential contriv- 
ance is used in steam-steering engines to 
make the position of the rudder follow, 
step by step, every movement of tlio hand- Fio. io.'*.— differential Gear 
wheel also, in the steam reversing gear Goveraor. 

which is applied to large marine engines, to make the position of 
tho drag-link follow that of the hand-lever ; and also in certain 
elcetricw governors.* The tdfect of adding a ihfferential gear such 
as this to a relay governor or other disengagement governor is to 
convert it from the isochronous to the stable type. 

178. Another group of governors is litst cxenijdified by the Diffe 

** differential " governor of the late Sir W. Siemens^ (fig, 106). A entia 
spindle a driven by tho engine drives a piece dyna 

b (whose rotation is resisti^d by a friction *“*^^*’ 

brake) through the dynamometer coupling .aimm m 

c, coiisistiiig of a nest of bevel-wheels and 
a loaded lever d. So long a.s the speed re- 
mains constant the rule at wdiich work is 
iloiio on tho brake is constant ami tlie lever 

is .steady. If the speed acceleiates, more 
pow’cr has to bo communicated to 5, partly < 
to overcome tlie inertia and partly to meet 
the increased iMwistniico of the l)rako, and the 
lever d is displaced. Tho lever d ivorks the 
throttle- valve or other regulator, either directly or by a steam relay. 

The governor is isochronous when the force employed to hold d m 
position iloes not vary ; if the force increa.ses vvJieh d is displaced, 
the governor is stable. A governor of this class may properly bo 
calleil a dynamometric governor, since it regulates by endeavour- 
ing to keep constant the rate at which energy is transmitted to tlio 
jiiece b. In one form of Siemens’s governor the friction -brake is 
replaced by a sort of centrifugal ])ump, consisting of a para- 
boloidal cup, open at the top and bottom, whose rotation causes 
a fluid to rise in it and escape over the rim wdion the speed is 
sufficiently great. Any increase in tho cui)’.s sjieed augments 
largely the ]K)wer required to turn it, and consequently affects the 
position of the ])icce which corresponds to d.® Siemens’s governor 
IS not itself used to any important extent, but the principle it em- 
bodies finds ajiplication in a number of other forms. 

179. The “volometor’' or marine-engine regulator of Messra 
Durham and Churchill ^ is a governor of the same type. In it tho 
rotation of a piece corresponding to b is resisted by means of a fan 
revolving in a case containing a fluid, and the coupling ]ncce which 
is the mechanical equivalent of d in fig. 106 acts on the throttle- 
valve, not directly but through a steam relay. In Silver’s marine 
governor® the only friction-brake that is provhled to resist the 
rotation of the piece which corresponds to b is a set of air-vanes. 

The inertia is, however, very great, and any acceleration of the 
engine’s speed consequently displaces tlie dynamometer coupling. 



Fig. l(a> - Sumens's 
Go\erntn. 


* See it ptificr by Mr J MucFiirlane Gray, J*roc, Jnat. Meek. Eng.^ 1807. 

< Afm. Pror. Inst. (\E., \ol. Ixxxi. p. 166. 

* Pt’oe. Inst Mevh. Emj.^ 18,1*1. 

« Pvoc. Inst. Mech. t’ng , 186(5 ; or PhU. Trans., 1866. 

7 proc. Inst Mech. Eng., 1879. 

8 Ent. Ass, Jiep , 1869, p 121. 
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attd 80 acts on the regulator in its effort to increase the speed 
of h, 

pother example of the differantial ty^K) is the Allen’ governor, 
which has a fan directly gearod to the engine, revolving in a case 
containing a fluid. The case is also free to turn, except that it is 
held back by a weight or spring and is connected to the regulator. 
So long as the speed of the fan is constant, the moment required to 
keep the case from lurnitig does not vary, and consequently the 
position of the regulator remains unchanged. When the fan turns 
faster the moment increases, and the case lias to follow it (acting 
on tlie regulator) until the spring which holds tlic case from tuni- 
ing is sutScieiitly extended, or the weight raised. The term “ dy- 
namometric governor” is equally ajmlicable to this form ; the power 
.‘equired to drive the fan is regulated by an absorption-dynomometer 
in the case instead of by a transmission-dynamometer between the 
engine and the fan. In Napier's governor the case is fixed, and 
the reaction takes place between one turbine-fan which revolves 
w’ith the engine and another close to it which is held from turning 
by a spring and is connected with the regulator. 

180. Pump governors fonii another group closely related to the 
differential or dynamometric type. An engine may have its speed 
regulated by working a small pump w’hich supplies a chamber from 
which water is allowed to escape by an orifice of constant size. 
When the engine quickens its speed water is pumped in faster than 
it can escape, and the accumulation of water in the chamber may 
be made to act on the regulator through a piston controlled by a 
spring or in other ways, Tliis device lias an obvious analogy to the 
cataract of the Cornish puinpiiig-engme (§ 1C3), which has, however, 
the somewliat different purniise of introducing a regulated pause at 
the end of cacli stroke. The “ differential valve-gear” invented 
by Mr II. Davey, and successfully applieil by him to modern 
pumping-engines, combines the functions of the Cornish cataract 
with that of a hydraulic governor for regulating the expansion. ^ 
In this gear, whicli is shown dia- 
gramalically in fig. 1()7, the valve- 
rod of the engine {a) receives its 
motion from a lever h, one end of 
w'hich (0 copies, on a reduced 
scale, tile inofion of the engine 
piston, w’hile the other (d), which 
forms (so to speak) the fulcrum, 
has its position regulated by at- 
tachment to a suiisidiary piston- 
lod, whicli is driven by steam in a 
eylinder c, and is foroetl to travel 
uniformly by a cataract /. Tlie ])oint of ciit-off is determined by 
the rate at which the main jiiston ov(‘rtakes the cataract piston, 
and coiisp<iiiently comes early with light loads and late with 
heavy loads. 

181. The government of marine engines is peculiarly diflicult on 
account of the sudden and violent lliictuatioiis of load to which 
they are subjected by the altoriiato uncovering and submersion of 
the screw in a heavy sea. However rajndly the governor responds 
to increase of speeil by closing the throttle- valve, an excess of work 
is still done by the steam in the valve chest and iu the high-pres- 
Mire cylinder. To check the racing which results from this, it has 
been ]»roposed t<» siippb*nieiit the control which the throttle-valve 
on the ste.'im-pipe exercises by thioUUiig the exhauster by spoiling 
the vacuum. Tuibably a better plan is that ol Messis Jenkins and 
liCe, who give supplementary regulation by causing the governor to 
open a shiiut-valve wliich connects the top and bottom of tlie low- 
pressure cylinder, thus allowing a port ion of the steam in it tt> pass 
the piston without doing work. In Dunlop’s imcumatic governor^ 
an attempt is made to aiiticiiuite the racing of tlie scicw by caus- 
ing tlie regulator to be acted on by the changes of pressure on a 
diaphragm which is connected by an oir-pipo with an (»pcu vessel 
fixed under Ihe stern of the ship. A plan has recently been intro- 
duced bv Mr \V. B ThoinpHon to prevent the lacing of marine 
engines by woiking the valves fi’om a lay .shaft wdiich is <1 riven 
at a uniform speed by an cntiicly independent engine. So long a.s 
this lay shaft i.s not driven too fast the main engine is obligcil to 
follow it; if the lay shaft is driiTn fa.ster tliaii the niaiii engine 
can follow the main engine ])auses so a.s to miss a stioke, and 
then goes on. Reversing the motion of the lay sliult levorses the 
main engine. 

182. In connexion w'lth governors mention may be made of an 
aflparatus introduced by Mr Aloscrop to give a continuous iccoid 
of fluctuations in the speed of engines.^ It rcseuible.s a sinull 
centrifugal governor, but the disolac emciit of the balls iictuate.4, 
not a regulator, but a pencil winch movc.s transversely on a iibbon 
of paper that is moved continuously by clockwork. Tlie lec older 
responds so ra])idly to clianges of speed ns to show not only the 
lompartitivcly slow changes wdiich occur from stioke to .stioke, 
but also tho.se short -}*eriod fluctuations between a maximum and 
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minimam, within the limits of each single stroke, which will be 
discussed in the next chapter. 

X. The Work on the Crank-Shaft. 

183. Besides those variations of speed which occur from stroke Use of 
to stroke, wliich it is tlie business of the governor to check, there tly-whed. 
are variations within each single stroke over which the governor 

liaa of course no control. These are due to the varying rate at 
which work is done on tlie crank-shaft during its revolution. To 
limit them is the function of the fly-wheel, which acts by forming 
a resei*yoir of energy to bo drawn upon during those parts of the 
revolution in wdiich the w’ork done on the shaft is less than the 
work done by the shaft, and to take up the surplus in those parts 
of the revolution in wdiicli the work done on tiie shaft is greater 
than the work done by it. This alternate storing and restoring of 
energy is accomplished by slight fluid nations of speed, whose range 
depends on the ratio which the alternate excess and dcf^‘ct of 
energy bears to the whole stock the fly-wheel holds in virtue of Us 
motion. The effect of the fly-wheel may be studieil by di awing a 
diagram of crank-effort, which show^s the woik done on the ciauk 
in the same way that the indicator diagram shows tin* work done 
on the piston. The same diagram serves another useful punwise iu 
dctenmiiiiig the twisting and bending; stress in the crank 

184. The diagram of crank-effort is best drawn by lepiesenting, Diagram 
in rectangular co-ordiiiatcs, the relation between the inoiiient which of crank- 
the connecting-rod exerts to turn the crank and the angle turned effort, 
through by the crank. WliCn tlie angle i.s expressed in cirnilai 
measure, the area of tlic diagram is the work done on the crank 

Neglecting friction, and BUppo.siijg in tlie first place iliat the 
ctigiuo runs so slowly that the forces required for tiie acceleration 
of the moving masses are negligibly stnall, the moment of crank- 
effort is found by resolving the thrust P of the piston-rod into a 




Fig. 108. 

component Q along the connecting-rod and a component 0 normal 
to the surfice of tho guide (lig. 108). The moment of ciank- 
effort is 

Q*CM-P-CN«Prsina(l+ ), 

\ v^-- /•-'sill W 

where CN is drawn ]»erpendiciilar to the centre line or tiMvcI of the 
jiiston, r is the crank, I tho connecting rod, and a tlie angle ACB 
which the crank makes with the centre line. A grapliic deter- 
mination of C’N IS Ihe most convenient in praitieo, unles.s tho con- 
necting roll is so long that its obliquity is negligible, when the 
seeoml term in 
the above expres- 
sioii vanishes. 

Fig. 109 sliows 
the diagiam of 
craiik-ellort de- 
termined iu this 
"f.Vl'waiif'Biuo 
w ho.se cunnect- 
ill<»'-rod is ;H Iio. loy Diagram of Cianlv-Lffoit 

turns the length of its erank, and in wliieh st<‘em is cut off at 
half-stroke. The thinst P is drtei mined liom the indieator ili.i- 
gnirasof tig. 108 by taking tin* e\(essof tho ibiwaid |.;e.ssnie on one 
side of the piston over the back jhc.smuo on tin' otliiT side, and 
multiplying this effeetive ])iessme by the nie.i of the piston. The 
area of the diagiani of ei.iiiK-i'Ibnt is tliowoik done pni jcvolution. 

185. TheJrietion ol the pistiiJi ill tlio ( } liiiiler and ibe, piston- Elleet of 
lod 111 the slu(Img-bi)\ i& easil} allowed foi, when it is known, by Iriction. 
m.ikiiig a suitable dcduelioii lioni P. Fiietioii at the guides, ,it 
the crosshead, and at the i raiilv-jan lias the ctlcet ol making the 
stress at eucli of these ])laees be iin lined to the rublniig sui faces at 
an angle the angle ol leposc, whoso tangent is the ooeflicient of 
friction, lienee O, insti'ini of heing iioimal to the guide, is inclined 
at tho am.de <p in the diieelion wliieh resists the piston’s motion 
(fig. 110); and tin* tin list along the conneeting-iod, instead of 
]>aZsiug ihiougli tin* eaitie of eacli pin, is displaced far enough to 
make an angle 4* witli tlie ladius at the lujint wheie it meets the 
Jim’s surlaee. To satisfy this emniition let a “ fiiction-eiicle ” bo 
drawn about the ceutre of ouch pm, with radius equal to a sin 0, 
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Tirhere d iR the actaal radius of the pin. Any line drawn tangent 
to this circle will make the angle ^ with the radius of the pin at 
the surface of the pin. The thrust of the connecting-rod must be 
tangent to both 
circles; it is 

drawn as in fig. '' 

110, so that It W \ 

resists the rota- f \ 

tion of the pins > ^ * 

relatively to \ y 

the rod. The i\ w— n x y 

direction of ro- *•* 
tation of the 
pins is shown 

by curved arrows in the figure, where the friction-circles are drawn 
to a greatly exaggerated scale. Finally, P (after allowing for the 
friction^f piston-packing and stufiing-box) is resolved into 0 and 
Q, and Q'CM, the moment of Q on the shaft, is determined. This 
gives a diagram of crank -effort, correct so far as friction affects it, 
whoso area is no longer equal to that of the indicator diagram. 
The difference, however, does not roprosont the whole work lost 
through friction of the mechanism, since the friction of the shaft 
itself, and of those parts of the engine which it drives, has still to 
be allowed for if the frictional efficiency of the engine as a whole is 
in question. 

186. The diagmm of craiik-cflbrt is further nicHlificd when we 
take account of the inertia of the ])i.stou and connecting-rod. For 
the purpose of investigating the eifects of inertia, we may assume j 
that the crank is revolving at a sensibly uniform rate of w turns 
per second. Let M l»ft the mass of the piston, piston-rod, and 
crosshead in pounds, and a its acceleration at any instant in^ feet 
per second per second. TJio force rctmired to accelerate it^ is 
Ma/g, in pouuds-weight, and this is to he deducted in estimating 
the effective value of P. The effect is to reduce P during the first 
part of the stroke Uiid to increase it towards the end, thereby 
Compensating to some extent for the variation which P undergoes 
in eontMHjui'uce of an early cut off. If tlie connecting-rod is so 
long that its obliquity may bo neglected the piston has simnle | 
harmonic motion, and i 

a - 4irViVc08 a - 4ir®?i®a; , I 

where a: is the distance of the piston from its middle x>osition. 
Move generally, whatever ratio the length I of the connecting-rod 
bears to that of tlie crank r, 

A •>» ( . f/*cos2o + i‘®8inV\ 

a- - 4ir^V I cos a+ ~ — ' . . 1 • 

\ (^‘‘-r^sin^a)* / 

The effect is to make, on the diagram of P, a correction of the 
character shown in ffg. Ill, whore the broken line cd refers to the 
cose of an indefinitely long con- xmTmmTmmK 
necting-rod and the full line ah K 

to the case of a connecting-rod W 

times the lengtli of the crank. |r|v 

In a vertical engine the wciglit If[frtr]Tr»w 

of the piston and piston-rod is a J HlflllhK. 

to bo added to or subtracted |tltw 

from P. j 

To allow for the inertia of | 

the connccting-rod is a matter '***tmHj . 

of somewhat greater difficulty. h 

its motion may conveniently PI- jU 

be analysed as consisting of 

translation with the velocity of the crosshcad, combined with rota- 
tion about the crosshcad as centre. Hence the force required fur 
its acceleration is the resultant of three components — Fj, the force 
required for the linear ac- « 

celeration a (which is the * * 

same as that of the piston); 

F®, the force required to W /V 

cause angular acceleration 

about the crosshead; and p. ' 

Fg, the force towards the 

centre of rotation, which dejiends on the angular velocity, and is 
equal and opposite to the su-called centrifugal force. Let Q be the 
angle BAC (fig. 112), ^ the angular velocity of the rod about A, and 
^ its angular acceleration, and let M' be the mass of the rod. Then 
Fi-MWflr, 

and acta through the centre of gravity G, parallel to AO ; 

F.,-.M'.AG.%, 

and acts at right angles to the rod through the centre of per- 
enssioa fl ; F, - M'. AG . , 

ind acta along the rod towards A. Also, 

2ir7i^osa 
- r*sin®a * 

a "• 4ir^V sin a (l^ ~ r^) 


The momenta of these forcdi at^ut d are nett ^ be found, Knv ' 
to be deducted from the moment of the thrust in the connectiim-rod 


(and, if the weight of the rod is to bo considered, its moment about 
C is to be added) in finding the resultant moment of crank-effort. 

187. If, however, the friction at tlie orosshead and crank-pin is 
to be taken account of, the whole group of forces acting on the rod 
must be considered as follows. Compound forces equal and oppo- 
site to F|, Fi|, and F^ into a single force E (fig. 113), which may 
bo called the resultant resistance to acceleration of the connecting- 
rod. If the weight of the rod is to bo considered, let it also be taken 





as a component in reckoning R. Then the rod may in any x^osition 
be regarded as in equilibrium under the action of the forces Q, K, 
and S, where Q and S are the forces exerted on it by the crosshead 
and crank-pin respectively. These three forces meet in a x»oint ^ 
in R, which is to be found by trial, llie condition being that in 
the diagram of forces, fig. 114, after the triangle POQ lias been 
drawn, and the force 11 set out, the force-line S shall be xjarallel to 
a line drawn from p tangent to the friction-circle of the crauk-piu, 
as in fig. 113. When this condition has been satisfied by trial, 
the value of S, which is the thrust on the crank-|un, is determined, 
and S . CM is the moment of crank-effort. This method is due to 
the late Prof. Fleemiug Jenkin, who has applied it with great 
generality to the determination of the frictional efficiency of ma- 
chinery in two important papers,^ the second of which deals in 
detail with the dynamics of the bteam-engine. Fig. 116, taken 
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fi-om that paper, shows the diagram of crank-effort in a horizontal 
direct-acting engine, — ^the full line with friction, and the dotted 
line without friction, — the inertia of the i>istou and connecting 
rod being taken account of, as w'ell as the weight of the latter. It 
exhibits well the influence wdiieh the inertia of the reciprocating 
parts has in equalizing the crank-effort in the case of an early cut- 
off. The cut-off is supposed to occur pretty sharply at about one- 
sixth of the stroke. The engine consiaered is of practical propor- 
tions, and makes four turns per second ; and the initial steam 
prt^ssiire is 60 Ib per square inch. It appears from the diagram 
that, with a slightly higher speed, or with heavier rods, a hotter 
hulancc of crank-effort might be secured, especially as regai’ds tlie 
stroke towards the 

crank, which comes ^ /\ /\ 

first in the dia- / / \ / \ 

gram; on the other / / ^ \ 

hand, by unduly k ^ \ ^ 

increasing the mass 'y V 

of the reciprocat- / \ / , \ / 'v 

ing pieces or their / j ^ / ^ ij,. [, ' 

sxieed the ineqiial- ® 

ity duo to expan- Fia. 116.->Crank-KfTort piaanun for Two Cranks, 
sion would be ovcr-coiTected and a new inequality would come in. 

168. When two or more cranks act on the same shaft, the joint Combi 
moment of cmnk-effbrt is found by combining the diagrams for diagi’ui 
the scfiarate crunks, in the manner illustrated by fig. 116, which 
refers to the case of two cranks at rij^ht angles. , 

Another gmphic method of exhibiting the variations of moment CiRula 
exerted on the crank-shaft during a revolution is to draw a circular diagrai 
dbigram of crank-effort, in which lines projiortional to the moment 
are set off radially from a circular line which represents the zero of 
moment An example of this [dan is given in tig. 117, which 
shows the resultant moment determined by Mr A. C. Kirk for 
one of bis triplo-exmnsion engines with three cranks set at 120” 
from each other. Curves are drawn for various 8x»«eds, giving in 
each case the resultant moment due to the steam firessure (u 


i Tram, Roy, JSoe. lidin,^ vol. zxvUL p. 1 and p. 708. 



: isidIcaStor dk^^a) eombined tnih the 

' sitee&te due to the inertia of the teoiproeaUilg parts. The line 
marked 0 is the steam Ih^e without inertia-^-or, in other wordsi 



Fjo. 117.— Ciiciilar Diagram of Crank-Effort for a Thi*eo-Cyllnder Engine. 


the curve corresi»oiiding to an iudefiiiitely slow speed. The other 
curves refer lo the number of revolutions per minute marked on 
them. 

,ua- 189. To determine the fluctuations of speed during a revolution, 
of the resultant diagram of work done on the crank-shaft is to be 
1. compared with a similar diagram drawn to show the work done hy 
the shaft in overcoming its own friction, and in overoomitig the 
resistance of the mechanism which it drives. In general tlio ro- 
siatance maybe taken as constant, nnd the diagram of efrort exerted 
by the crank-shaft is then a straight line, as EKOIIIJKL in flg. 
118. At F, G, H, I, d, and K the rate at w^bich work is being 
done on and by 
the shaft is the 
ition same ; hence at 
these points the 
1. fly - wlietd is 
neither gaining 
norlo.siiigs])eed. 

* 1'he shaded area 
above FG is an 
excess of work 

done on tlie crank, ami raiscjs the speed of tlio fly-whetd from a mini- 
mum at F to a maxiiniini at G. From G to H the ily-wdieid supplies 
the defect of energy shown by the sliaded area below Gif, by wiiioli 
the demand for work exceeds tlie .supply ; its sped again reaches a 
minimum at H, and again a maximum at 1. Tlie excesses and de- 
fects balance in each revolution if the engine is making a constant 
number of turns per second. In wliat follows it is assumed that they 
are only a small fraction of the wdiolo energy held by the lly-w'hceL 
Let AE be the greatest single amount of energy whicdi the fly- 
wheel has to give out or absorb, as determined by measuring the 
shaded areas of the diagram ; and let and co. he the maximum 
and minimum values of the wheers angular velocity, which occur 
at the extremes of the period during wliich it is storing or sup- 
plying the energy AE. The mean angular velocity of i,lic wdieel 
wdll be sensibly eipial to S the range tlirough which 

the speed varies is moderate. Let E© be the energy of tlie fly-ivheel 
at this mean speed. Then 

where I is the moment of inertia of the fly-wheel. 

_ 2E. . . 
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The quantity 
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wliich w'e may write is the ratio of the 


extreme range of speed to the mean speed, and measures the degree 
of uustcadiness which the fly-wdiccl leaves uiicorrected. If the 
problem bo to design a fly-ivhcel wliich will keep y down to an 
assigned limit, the energy of the wheel must be such that 

AE 


En 


2gr 


The Moscrop recorder, alluded to in § 182, exhibits the degree of 
unsteadiness during a single revolution by tlie width of the line 


which it draws. On 
the quite independ 
revolution to another. The former is due to insuflicient fly-wheel 
energy, the latter to imperfect governing. 

190. An interesting coiisoqueiico of the peiiodic alternations in 
crank-efl\>rt which occur in each revolution has been pointed out 
by Mr M. Longridge.^^ The fly-whccl receives its alternate ac- 
celoratioti and retaliation, through changes of the torsional stress 
in the shaft. If these occur at intervals nearly equal to the jieriod 
of fi-ee torsional vibration which the fly-wheel possesses in virtue of 
the torsional elasticity of the shaft between it and the crank, 
strains of great amplitude will arise ; and Mr Lougridge has 
suggested that this may account for the observed fact that engine- 
sliatts have been ruptured when running so that the fluctuations of 
crank-effort occurred with one i)articular frequency, although the 
greatest effort was itself iiiueh less than the sliait would safely 
bear. 


the other hand, any bending of the line implies 
>ent characteristic of unsteadiness from one 



XI. Examm.ks op Steam-Engines. 
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191. In classifying engines with regard to tlieir general Descrip, 
arrangement of parts and mode of working, account has tive 

to be taken of a considerable number of indei»endent 
characteristics. We have, first, a general divi^ion into 
condendng and wm-candendng engines, with a subdivision 
of the condensing class into those wliich act by surface 
condensation and those which use injection. Next there 
is the division into comjiounxl and non^cmipound, with a 
further classification of the former as double-, triple-, or 
quadruple-expansion engines. Again, engines may be 
classed as dngle or dovhlt-miing, according as the steam 
acts on one or alternately on both sides of the piston. 

Again, a few engines — such as steam-hammers and certain 
kinds of steam-pumps — ^are non-rotatwe, that is to say, 
the reciprocating motion of the piston does work simply 
on a reciprocating piece; but generally an engine does 
work on a continuously revolving shaft, and is termed 
rotative. In most cases the crank-pin of the revolving 
shaft is connected directly with the piston-rod by a con- 
necting-rod, and the engine is then said to be dirert-acting \ 
in other cases, of which the ordinary beam-engine is the 
most importi*nt example, a lever is interposed between 
the piston and the connecting-rod. The same distinction 
applies to iiori-rotativo pumping engines, in some of which 
the piston acts directly on the ])umj)-rod, wliile in others 
it acts through a beam. The position of the cylinder is 
another element of classification, giving horizontal, vertical, 
and inclined cylinder engines. Many vertical engines are 
further distinguished as belonging to the inverted eylinder 
class ; that is to say, the cylinder is above tlie connecting- 
rod and crank. In oscillating cylinder engines the connect- 
ing-rod is dispensed with ; the piston-rod works on the 
crank-pin, and the cylinder oscillates on trunnions to allow 
the piston-rod to follow the crank-pin round its circular 
path. In imnlc engines the piston-rod is dispensed with ; 
the connecting-rod extends as far as the piston, to wliich it 
is jointed, and a trunk or tubular extension of tlie ]>iston, 
through the cylinder cover, gives room for the rod lo 
oscillate. In rotary engines there is no piston in the 
ordinary sense ; the steam does work on a re\oj\iiig piece, 
and the necessity is thus avoided of afterwards converting 
reciprocating into rotary motion. 

192. In the single-acting atmospheric engine of New- 
comen the beam was a necessary feature ; the use (»f water- 
packing for the piston required tJiat the piston should move 
down in the working stroke, and a beam w'as needed to 
let the counterpoi.se pull the piston up. Watt s improve- 
ments made the beam no longer necessary ; and in one of 
the forms he designed it was discarded — namely, in the 
form of pumping-engine known as the Bull engine, in 
which a vertical inverted cylinder stands over and acts 
directly on the puirqi-rod. But the beam tyf)c was generally 

^ Prve, JnsU Jdech. Hwj., May 1884, p. 168. 
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retained by Watt, and for many years it remained a 
favourite with builders of engines of the larger class. The 
beam formed a convenient driver for pump-rods and valve- 
rods; and the parallel motion invented by Watt as a 
means of guiding the piston-rod, which could easily be 
applied to a beam-engine, was, in the early days of ergine- 
building, an easier thing to construct than the plane 
surfaces which are the natural guides of the piston-rod in 
a direct-acting engine. In modern practice the direct- 
acting type has to a very great extent displaced the beam 
type. For mill-driving and the general purposes of a rota- 
tive engine the beam type is now rarely chosen. In 
pumping engines it is more common, but even there the 
tendency is to use direct-acting forms. 

193. The only distinctive feature of beam -engines requir- 
ing special notice here is the “ parallel motion,” an ordinary 
form of which is shown diagram- • 

matically in fig. 119. There MN ^ ^ 

is the path in which the piston- \ ^ 

rod head, or crosshead, as it is jp-w-.-.v.'.Tp* 
often called, is to be guided. . 

ABC is the middle line of half ^ I 
the beam, C being the fixed centre fig. iio.-watfs Parallel 
about which the beam oscillates. Motion 

A link BD connects a point in the beam with a radius link 
ED, which oscillates about a fixed centre at E. A point 
P in BD, taken so that BP : DP :: EM ; CM, moves in a 
path which coincides very closely with the straight line 
MPN. Any other point F in the line CP or CP produced 
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is made to copy this motion by means of the links 4F and^ « 
FG, parallel to BD and AO. In the ordinary application of" 
the parallel motion a point such as F is the point of attach- 
ment of the piston-rod, and P is used to drive a pump-rod. 
Other points in the line CP produced are occasionally mode 
use of, by adding other links parallel to AC and BD.^ 

Watt’s linkage gives no more than an approximation to 
straight-line motion, but in a well-designed example the 
amount of deviation need not exceed one four-thousandth 
of the length of stroke. It was for long believed that the 
production of an exact straight-line motion by pure linkage 
was impossible, until the problem was solved by the 
invention of the Peaucellier cell.® The Peaucellier linkage 
has not been applied to the steam-engine, except in isolated 
cases. 

194. Another ** parallel motion ” which has been used in Sco 
steam-engines is shown in fig. 120. AB is a link pivoted Bui 
on a fixed centre at A, and connected to the middle of 
another link PQ, which is twice 
the length of AR Q is guided 
to move in a straight line in the ! 

direction of AQ. P then moves 

in an exact straight line through j 

A. This is not a pure linkage, • 

since Q slides in a fixed guide, 

but the distance through which I'lg. 120 . 

Q has to be guided is small compared with the stroke of 
P. If Q is guided to move in the arc of a circle of large 
radius, by using a radius rod from a fixed centre above or 


/ 



Fig. 121.— Small Horizontal Dlrect-Actbig Steam Kngino: Side Elcvatiun. Fic. 122.— Plan Fig. 123 —Section on AB in flg. 121, 


below it, the guiding surfaces at Q are avoided, but the 
path of P is then only very nearly straight. An example 
of the linkage in this form, with the further modification 
that A is shifted out, and B is brought nearer to P, occurs 
iu the pumping engine of fig. 130 below. 

In by far the greater number of modern steam-engines 
the crosshead is guided by a block sliding on planed sur- 
faces. In many beam-engines, even, this plan of guiding 
the piston has taken the place of the parallel motion. 


1 9.5. No type of stoain-eiigiiio is so common as the horizontal Hori- 
dircct-ttcting. A small engine of tliis type, made by Messrs zonta 
Tangye, and rated as a lO-liorse-i^ower engine, is illustrated in figs, direct 
121 to 124. It furnishes a good example of a very numerous class, actmf. 
and serves to illustrate the princi]>al parts of a complete engine, engin 
Fig. 121 is a side elevation, fig. 122 a plan, fig. 123 a transverse 
section through the bedplate in front of the cylinder, on the line 

1 The klncimiticii of the parallel motion are di8cus«icd In h'ankinc*a i/or/ifsarp 
and Mill Work^ p. 27.'#, and rules are ijiven for the propoitlons and po'iltiuiis of 
the parts. 

8 See Kempe's tJotc to Draw a Stramht Utm (‘‘Nature Scries,"), 187Z 
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AB ; fig., 124 ia a horiaioEtal seotlcm through the cylinder, valve- 

chesty valve, stuffing-boxes, piston, and crosshead. The bedplate 



Fio. 124.-- Horizontal Section through Cylinder and Valvo-Cliest. 
is a single hollow casting, with two surfaces i»laned on it to serve 
as guides (see fig. 123). At one end the bedplate forms a pillow- 
block for the shaft, which has another main bearing independently 
supported beyond the fly-wheel. At the other end the bedplate 
is shaped so as to form the cylinder cover ; the cylinder is bolted 
to this and overhangs the bed. 

ills. The cylinder f of 10 inches diameter and 20 inches stroke) eon- 
skts of an internal ‘Miner" of cast-iron, exactly bored, and fitted 
within an external cylindrical casting, of which* the ports and sides 
of the valve-che^t form part. The space l>etwcen the liner and the 
external cylinder serves as a steam-jacket The use of a sejiarato 
liner within the main cylinder is now general in large engines. 
In tile front cylinder cov'or there is a stuffiug-box tlirough which 
the piston-rod passes. The stuffing-box is kept steam-tight by 
a soft packing wliich is pressed in by a gland. In some in- 
stances the packing consists of metallic rings. The cylinder cover 
and gland are lined mth a brass ring in the hole througli which 
the jjiston-rod passes. The vulvo-rod is brought out of the valve- 
chest in the same way. Tiic ])i&ton is a hollow casting into whicli 
the piston-rod is screwed and riveted over. It is packed by two 
split rings of ca&t-iron, which are sprung into recesses turned in 
the circumference of the piston. This mode of packing is used in 
locomotives and small engines. For large pistons the usual plan 
is to employ wider split lings, called floating rings, pressed against 
the sides of the cyliiub*r, not by their own elasticity, but by sej»a- 
vatc springs behind them in tlio body of the piston ; they arj held 
in place by a movable liango called a junk-nug on one face of the 
piston. One exarnjde of the packing of a large piston is shown 
111 fig. 134. The crosshead consists of a steel centre-piece with a 
round boss, in which the piston-rod is secured by a cotter, and a 
forked front, whore the cud of the conneeting-rod works on a pin. 
A pair of pins at top and bottom carry the steel shoes or sliding- 
blocks, whose distance from the centre is adjustable by nuts to take 
up wear. There is no crank ; the connecting-rod works on a pin 
fixed in a disk on the end of the shaft in front of the main bear- 
ing. The valve-rod, which is worketi by an eccentric just behind 
the hearing, is extended through tlio end of the valve-chest, and 
forms the plunger of a feed-pump which is bolted to the end of the 
cliest. Frccpiently the feed-pump is fixed at any convenient part 
of the bedplate, and is driven by a separate eccentric, and in some 
cases its i»lungcr is connected directly to the crosshead. In the 
main bearing the shaft tin us in guii-mctal or phosphor-brc'nze 
blocks called brasses. In heavy engines these are generally lined 
with iiabbit’s anti-friction metal or other soft alloy, and in many 
modern engines the bi asses are entirely dispensed with, a lining 
of Babbit’s metal being let into the east-iron surface of the heal- 
ing. When the brasses arc in two pieces, the plane of division 
between them is chosen to be that in wliich the wear is likely to be 
least. A more satisfacfoiy adjustment is possible when the brasses 
are in throe or more pieces, 

lenser 196. When a condenser is used with a sniull horizontal engine it 

air- is usually placed behind the cylinder ; and the air-pump, »;hich is 



Fig. 125. Fit?. 126. 

Coiidensct and Air-Pump. 


within the condenser, is a horizontal plunger or piston-]mmp 
worked by a “ tail-rod "—that is, a continuation of the piston-rod 
past the piston and through the back cover of the cylinder. Figs. 
126 and 1 26 show in section one of Messrs Tangye’s small condensera 
fitted with a double-acting air-pump to bo driven by a teil-rod. 
The condenser proper is the cliambcr A, and into it the ixyection- 


water streams continuously through perforations in the pipe B, 
which has a cock outside to regulate the supply. The pump oraws 
condensed water down to the lower part of tlie vessel at either end 
alternately through the valves C, and forces it up thence through 
the valves D to a chamber E, from which the delivery -j»ipo leads 
out. The pump is a gun-metal piston working in a cylinder fitted 
with a gun-nictal liner. The valves are fiat india-rubber rings held 
down in the centre by a spring, which allows them to open by rising 
bodily, as well as by bending. 

197. The engine of figs. 121-4 makes 85 i-e volutions ]»er minute, 
and its mean piston speed is consequently about 280 feet per mimito. 

In some spoeial forms of small horizontal engine the design is adapted 
to a much more rapid reciyirocatiuu of the moving masses, and the 
piston syteod is raised to a value seldom exceeded in the largest land 
euginos, although still higher values are now common in marine 
piactice. Experience shows that the weiglit of engines of any one 
typo varies roughly as the piston area. Their power deptmds on 
the product of piston area, piston speed, and i)r(‘ssiue; and hence, 
so long as the pressures are similar, the ratio of i)ower to weight 
is nearly proportional to piston speed. Cases present themselves 
in which it is desirable to make this ratio as great as possible ; 
and, apart from this, an engine making a hige number of ro- 
volniioiis per minute is a convenient motor for certain high-speed 
machines 

A good example of a small horizontal engine, specially designed Arming, 
by the symmetry and balance of its jiarts, by largeness of llie ton and 
bearing surfaces, and by very perfect lubrication, to stand the Sims 
strains which are caused by high speed, is the Armingfon & Sims engine, 
engine, made in America by the patentees and in England by 
Messrs Oreenwood & Batley. The bedydate is symmetrical about 
the line of motion of the crosshead; it suyiplies two vciy long main 
bearings for ll.o shaft, at eaoli end of which there is an overhung 
fly-wheel. The bearings have an adjustable side-block to take 
up wear. They arc formed entirely of white-metal, cast on to the 
cast-iron pillow-blocks. In the middle are two disks, forming 
crank-cheeks, which are w^eiglited ojiposite the crank-piu, so that 
they balance the ynn and that part of the connecting-rod which 
may be treated as having its imiss applied there. The craiik-pin 
and the croHshead-pin are wdde. cuoiigli to give a large hearing area. 

The crosshciid-block is a Imllow' bronze casting, giving an cxcep- 
lioually large surface of contact with the guides Tlie valve is a 
piston-valve of the Trick tyj»e, whiih works suflicieutly tight 
without packing. The valve-rod and eccentric-rod are connected 
through a block which slides on a fixed guide. The governor, 
which has been already illustrated in fig. 100, is contained within 
one of the tl) -wheels. An engine of this tv}>e, with a c-yliiider 
12 inches in diameter and a stroke of 12 inches, makes 275 revo- 
lutions jHjr minuie, has a )>istoii speed of 550 feet per minute, ami 
indicates about 80 horso-i)ower. Other good examples of high 
speed combined with double action aie furnished by the Porter- 
Alien engine^ ami b^ tlie very light engines which Mr Tliorneycroft 
and others have introduced for driving funs to su])ply air to the 
closed stokeholes of torpedo-bouts. In tlie.se a speed of 1000 
revolutions per minute in made ]iossiblc by the use of light recipro- 
cating parts ami large bearing surfaces. 

198, Fig 127 show's a laige non-com jiouiid liorizorital Corliss Large 
engine for mill-driving, by Mes.srs Hick, Hargreaves, & Co. The horizontal 
cylinder is 34 inches in diameter, the stroke 8 Icet, ami the speed Corliss 
45 revolutions per minute, giving a mean ])i.s<oii speed of 720 feet engine, 
per minute. The cylinder is steam-jacket ed round the barrel in the 

space between the liner ami the outer c*yliiider, and also at the ends, 
which arc cast hollow for this jmrposc. In large hoiizontal engines 
the weight of the piston teml.s to cause excessive wear on the lower 
side of the cylindci. In the cxamjde shown a part of tlic weight 
is borm* by a tail-rod, ending in u block, which slides on a fixed 
guide behind the cylinder To further dllulnl^h vear tli** pi.'^ton is 
sometimes made much wider from front to l)a«*k tliaii tlie om* slum n 
here; and the device is sometimes ie.sorted to of giving tin* piston- 
rod “eamlier” — that i.s to say, an uj»w.ir(J ciiivatme in ihc middle 
portion, which the weight of the ju'stou icduces to stivoglitness. 

Fig. 1-7 illustrateSii common method of atlaeliing the aii-puiup and. 
coudouscr in large horizoiit.il engines, ’fhe comlcnsei is jdneed iii 
a well in fioiit of the cyhmler, ami tlie air-]»unii», wliieh i.s a vertical 
bucket-pump, is wmked by a bell-ciank li'vei, connected with the 
crosshead by a link. The fly-wheel id tlu.s engine in guv*vcd for 
rope-gearing; it is cast in segments, which aic bolted to one 
another and to the spokes, and the sjiokes arc secured by cotters in 
tajiered sockets in the navo. It is huge and heavy, to suit the 
inequality of driving elloit nbieli is caused by the use of a single 
cylinder and a very cuily . nt -oil in engiiieH of this class. To facili- 
tate starting ami vulvc-setlmg, mill engines arc often provided with 
an auxiliary* cniled a “ barnng" engine. The barring engine turns 
a toothed i»iiiioii. which ge, ns into a toothed rim in the lly-wheel, 
and is contrived to fall automatically out of gear as soon us the 
main engine starts. ^ 

1 jproc. Inst, Mech. Eng.^ 1868. 

XXIL — 65 




•irect- 

Jtiiig 

^rtical 

rlinder 

iglue. 


514 


STJBAM-ENGINE [siAsioiuanr 


199. When unfibrmity of drivinjg effort or the absence of dead- 
points is specially important, two mdejiendent cylinders are often 
coupled to the same snaft by cranks at right angles to each other, 
an arrangement which allows the engine to be started readily from 
any }»osition. The ordinary locomotive is an example of this form. 
Among fixed engines of the larger kind, winding engines, in which 
ease of starting, stopping, and reversing is essential, are very gene- 
rally made by coupling a pair of horizontal cylinders, with cranks 
at right angles to each other, on opposite sides of the winding-dram, 
with the link-motion as the moans of operating the valves. 

200. Non-compound engines of so large a size as that of fig. 127 
are comparatively uncommon. Horizontal engines of the larger 
class are generally compounded either (1) by having a high and a 
low pressure cylinder side by side, working on two cranks at exactly 
or nearly right angles to each other, or (2) by placing one cylinder 
behind the other, with the axes of both in the same straight line. 
The latter is called the tandem arrangement. In it one piston-rod 
is generally common to both cylinders; occasionally, however, 
the piston-rods are distinct, and arc connected to one another by 
a framing of parallel bars outside of the cylinders. Another con- 


struction, rarely followed, is to have parallel cylinders with both 
piston-rods acting on one crank by being joined to opposite ends of 
one long crosshera. In some recent compound engines the large 
cylinder is horizontal, and the other lies above it in an inclined 
position, with its connecting-rod working on the same crank- 
pin. 

In tandem engines, since the pistons move together, there is 
no need to provide a receiver between the cylinders. It is practic- 
able to follow tho “ Woolf*' plan of allowing the steam to expand 
directly from the small into the large cylinder ; and in many 
instances this is done. In point of fact, however, the connecting- 
pipe and steam-chest form an intermediate receiver of considerable 
size, which will cause loss by “ drop " (§ 118) unless steam be cut 
off in the large cylinder before the end of the stroke. Hcuco it 
id more usual to work with a moderately early cut-off in the low- 
pressure cylinder than to use the “Woolf** plan of admitting steam 
to it throughout the whole stroke. Unless it is desired to make 
tho cut-off occur before half-stroke, a common slide-valve will 
serve to distribute steam to the largo cylinder. For an earlier 
cut-off than this a separate expansion-valve is required on the 
low-pressure cylinder, to supplement the slide-valve ; and in any 
case, by providing a separate expansion -valve, the point of cut- 
off is made subject to easy control, and may be adjusted so as 
to avoid drop or to divide the work as may be desired between tho 
two cylinders.^ For this reason it is not unusual to find an expan- 
sion-valve, as well as a common slide-valve, on the low-j>re8suro 
cylinder even of tandem engines. In many cases, however, the 
common slide-valve only is used. On the high-pressure cylinder 



Fio. 127.-— Horizontal Corlisa Condensing Engine. 


of compound engines, the cut-off is usually effected either by an 
expansion slide-valve or by some form of Corliss or other trip- 
gear. 

For mill engines the compound tandem and compound coupled 
tyjies are now the most usual, and the high-pressuro cylinder is 
very generally fitted with Corliss gear. In tho compound coupled 
arrangement the cylinders are on sopurato bedplates, and the fly- 
wheel is between the cranks. 

201. Tho general arrangement of vertical engines differs little 
from that of horizontal engines. The cylinder is usually supported 
above the shaft by a cast-iron frame resembling an inverted A, 
wdioso sides are kept parallel for a part of their length to serve as 
guides for the crosshead. Sometimes one side of tho frame only 
is used, and tho engine is stiffened by a wrought-iron column 
tween the cylinder and the base on the other side. Wall-engines 
are a vertical form with a fiat frame or bedplate, which is made to 
be bolted against a wall ; in those the shaft is generally at the top. 
Vertical engines are com^tounded, like horizontal engines, either 
by coupling parallel cylinders to cranks at right angles (as in the 
ordinary marine form, which will be illustrated later, § 218), or, 
tandem fashion, by placing the high-pressure cylinder above the 
other. In vertical condensing engines the condenser is situated at 
the base, and tho air-pump, which has a vertical stroke, is gene- 
rally worked by a lever connected by a short link to the cross- 
head. In some cases the pump is horizontal, and is worked by a 
crank on the main shaft. 

202. Engines making 400 to 1600 revolutions per minute have 
been extensively applied, in recent years, to the driving of dynamos 
and other high-speed macliinos. These are for tho most part single- 


acting ; steam is admitted to the back of the piston only, and the High- 
connecting-rod is in compression throughout the whole revolution, ape^l 
Besides simplifying the valves, this has the important advantage single- 
that alternation of strain at the joints may bo entirely avoided, acting 
with the knocking and wear of tho brasses which it is apt to cause, engines 
To secure, liowever, that tho connecting-rod shall always push, 
there must bo much cushioning during tho back or exhaust stroke. 

From a point near the middle of the back stroke to the end the 
piston is being retarded ; and, as this must not be done by the rod 
(which would thereby be required to pull), cushioning must begin 
there, and the work spent upon the cushion must at every stage be 
at least os groat as the loss of energy on the part of the piston and 
rod. In some single-acting engines this cushioning is done by 
compressing a portion of the exhaust steam ; in others the rod is 
kept in compression by help of a supplementary piston, on which 
steam from tho boiler presses ; in Mr Willaus's engine the cushion- 
ing is done by compressing air. 

203, A very successful example of tho multiplo-cylinder single- 
acting high-speed type is tho three-cylinder engine introduced by 
Mr Brotherhood in 1873, the most recent form of which is shown 
in figs. 128 and 129. Fig. 128 is a longitudinal and fig. 129 a trans- 
verse section. Three cylinders, set at 120® apart, project from a 
closed^ casing, tho central portion of which forms the exhaust. 

The pistons are of thq trunk type — that is to say, there is a joint 
in the piston itself which allows the piston-rod to oscillate, and so 
makes a separate connecting-rod unnecessary. The three rods 
work on a si ngle crank-pin, which is counterbalanced by masses 

1 Or, alternatively, the adjnstinent may be made so that the steam nndergoea 
tBgual changes of temperature in both cylinders. 
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fixed to tlie crank ckeeka on the other stde of the ehaft. Steam is 
admitted to the back of the pistons only. It passes first through 
a throttle* valve, which is controlled by a centrifugal spring-governor 
(fig. 128 ), and is then distributed to the cylinders by three piston- 


valves A, worked by an eccentric, the sheove of whicli is iiiado 
hollow so as to ovejluing ono of the main bearingH (iig. 128). 
Keloase takes place by the piston itself uncovering exhaust ports 
in the circumference of the cylinder, and the rocking luotiou of ths 



Fia. 128.— Brotherhood's Three-C> Under Esgine: longitudinal section. 



Fm. 120.— Brotherhood's Tlirw-Cylinder Engine : transverse section. 


piston-rod is taken advantage of to open a supplementary exhaust 
port (B, fig. 120), which rciiiuins open d u ring a. suilicicnt portion of 
the baik stroke. The flexible coupling C shown in fig. 128, in 
whicli the twisting moment of the shaft is transmitted through 
disks of leather, jirc vents straining of the shaft and bearings 
through any want of alignment between the shaft of the engine and 
that of the mechanism it drives. Besides its use as a steam -engine, 
Mr Brotherhood’s pattern has been extensively applied in driving 
torpedoes by means of comiircssed air. As u steam-engine it is 
oompounded by ])lacing a iiigh-pressnie cylinder outside of and 
tandem with each low-piessure cylinder. 

204. In other engines of this type a pair of cylinders, or a high 
and a low pressure (‘ylinder, are std vertically side by side, to work on 
cranks onposite each other. The cmriks and connecting-rods are 
completely enclosed, and are lubricated by dipping into a mixture 
of oil and water with which the lower part of the casing is filled. 
Ju the Westinghouso engine, w'hcre there arc two vertical cylin- 
ders to which steam is admitted by a |UHton-valve, the crank-shaft 
is situated half a crank’s length out ot the line of stroke, to reduce 
the effects of the coiinccting-vod’s obliquity during the working 
stroke.^ In J\lr 'VVillans’s latest form of engine the high and low 
iressure cylinders are tandem, and the space between the piston 
onus an intorinediute receiver. The piston-rod is hollow, and has 
a piston-valve in it which controls the admission of btcain to the 
high-pressure cylimler and its transfer to tlie low-pres.siire cylinder. 
The pistoii-valve w'ithin the rod takes its dillercutial motion from 
an ecceiitiic on the erank pin. The crosshcad is itself a piston 
woikiiig in a cylindrical guide, in which it compresses air as it rises 
during the back .stroke in older to eiishiou the reciprocating ]»ttrts.* 

*205. Ill engines for pumping or for blowing air it is not essential 
to drive a revolving shaft, and in many forms the reciprocating 
motion of the steam-piston is applied directly or through a lieaiii 
to produce the reciprocating motion of the ]mrnp-pistou or plunger. 
On the other hand, pumping engines are frequently made rotative 
for the sake of adding a fly-wheel. When the level of the suction 
water is Bufficieiitly high, horizontal engines, w'itli the pump behind 
the cylinder ami in line with it, arc geiienilly jnefcrrcd ; in other eases 
a beam-engine or vertical direct-acting engine is more romiiion. 
Horizontal engines are, how’cver, employed to iiiimp water from 
any depth by using triangular rocking frames, wdiich serve as bell- 
crank levers lietwocii the horizontal piston and vertical pump-iods.® 

Fig. 130 shows a compound inverted vertical pumping engine of 
the non -rotative class, by Messrs Hatliorii, Davey, & Co. Steam is 
distributed through lift valves, and the engine is governed by the 
differential gear illustrated in fig. 107, in conj unci ion with acataiact, 
which makes the pistons pause at the end of each stioke. The pi-stous 
are in line with two pump-rods, and are coupled by an inverted beam 
which gives guidance to the crosslicads by iiieaus of an approximate 
straight lino motion, W'hieh is a nuKlification of that of fig. 120. 
Surface condense! s are frequently used with pumping engines, the 
water which the engine pumps serving as circulating water. 

206. In a very immorous class of direct-acting steam-pumps, the 
steam-piston and the pump-piston or plunger aro on the same 
pisi on-rod. In some of these a rotative clcincnt is introduced, 
partly to secure uniformity of motion, and partly for convenience 
of working the valves ; a connecting-rod is taken fi'orn some point 
in the piston-rod to a crank-shaft which carries a fly-wheel ; or a 

* Seo ISnginefring, August 111, 1S8<J. 

* See DiHGUSSlnn on Higli Speed Motors," Min, Proc. In*t, C ,i?,Nov. 1885. 

* For an account of beam and other forms of rotative puinpiug enainos, see a 
paper by Mr Rich, and lemarks by Mr J. G. Mair, in Min, J^oe. imt. C.E,, 
April 1884. 


slotted crosshead fixed to the rod gives rotary motion to a crank- 
pin gearing into the slot, the lino of the slot being perpendicular to 
that of the stroke. Many other steam-pumps are strictly non-rota- 
tive. In some the valve is w^orked by tamicts from tlie piston-iod. 
In the Blake stcani-pump a tappet W'oiked by the ]>iston ns itreae.hes 
each end of its stroke throws over an auxiliary steam-valve, which 



admits steam to one or other sule of an auxiliary piston carrying tho 
main slide-valve. In Cumcron & Floyd’s lonn one. of a pair of 
tappet- valves at tho ends of the cylinder is opened by I lie piston 
as it reaches the end of tlie stroke, and puts one or other side of uii 
auxiliary piston, which ^•ar^ie8 the slide-valve, into eummiiiiiealion 
with the exhaust, so tliat it is thrown ovei. In the Worthington 
engine — a design which has lind much success in Aineiica, ami is 
now being introduced in England by Messrs Simpson- two steam 
cyliudcFS are placed side by side, each ivorking its own punip-]>i.stoii. 
The piston-rod of each is connected by a shoit link to a .swinging 
bar, which actuates the slide-valve of the other steam-c>linder In 
this way one piston begins its stroke wlieii the motion of tJie other 
is about to cease, ond a smooth and continuous action is se< iiied. 

207. The AVorthington engine has been extensively apjdied, on a 
large scale, to raise water for the siqiply of towns uml to force oil 
through “ pijie-lines ” in the United States. In tlic huger sizes ii is 
iiimle compound, each high-j>ressure cylinder having a low-pressure 
cylinder tandem uith it ontlm same rod. Owing to tho bglitncss 
of the reciprocating masses, and then compuralively slow accelera- 
tion, their inertia does not compensate, to any great extent, for tin* 
inequality of pressure on the pump- piston that w^ould be caused 
by an tarlycut-olf in the steam cvlinder (seo § 186). To nieit 
this diflieulty, and make high expansion tuacticable, an nigci - 
ious addition has recently been nuule to tho engine.'* A cross- 
head A (fig. 131) fixed to each of tlie ])iston-rodK is conuecteil to the 
piston-rods of a pair of o.scillating oylindei-s B, B, which contain 
water and communicate with a reservoir full of air (joinfiressed to a 
pressure of about 300 It' per square inch. When the stioke (which 
« Mtn. Proc. Imt. C.E , 188G, part iv. ; Engineering, AnKust 20, 1886. 
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Fig. 131. 


takes place in the direction of the arrow) begins the pistons are at 
Hrst forced in, and work is at lirst done by the main piston-rod, 
throngh tlie compensating cylinders 
11, B, on the compressed air in the 
reservoir. I'liis continues until the 
crosshead has atlvaiiced so that the 
cylinders stand at right angles to 
the lino of stroke. Then for the re- 
mainder of tho stroke the compon- 
sating cylinders assist in driving 
the main piston, and tho compressed 
air gives out tho energy which it 
stored iii the earlier portion. The 
volume of the air reservoir is so 
much greater than the volume of 
tlie cylinders B, B that the air 
pressure remains nearly constant throughout the stroke. Any leak- 
age from the cylinder or reservoir is made good by a small pump 
wliich the engine drives. One advantage which this method of 
eipializing the effort of a steam-engine piston lias (as comjiarcd with 
making use of the inertia of the reciprocating masses) is that the 
clfort, when inyusted to be uniform at one speed, remains uniform 
although the speed be changed, nrovidml tho inertia of the recipro- 
cating parts bo small. In the W<jrthington “ liigh-tlnty” engiiio, 
whore this plan is in use, the high and low pressure cylinders are 
each provided with a separalo expansion -valve of the rocking- 
cylinder tyjie, as Avell as a slide-valve ; the cut-off is early, and the 
efficiency is as high as in other pumping engines of the best class. 

208. Mr Hall’s “ pulsometer ’* is a peculiar puiiifuiig endne 
without cylinder or pi.stoii, which may be regardcu as the moo^eru 
representative of the engine of 8aveiy (§ 6). The sectional view, 
fig. 13*2, sliows its jiriiicipal parts. TJieie are two chambers A, A', 
narrowing towards tho toji, where the 
Hteam-])ij)e B ciitcra. A ball-valve 0 allows 
steam to pass into one of the chambers and 
closes the other. Steam cnteiiiig (say) the 
right-hand chamber foicos w'ater out of it 
past the clack- valve V into a delivery jias- 
sago D, which is connected with an air- 
veswd. 'VVhen the water-level in A sinks 
so far that steam lK*gins to blow through 
the delivery -passage, tho water and steam 
arc disturbed and so brought into intimate 
contact, tbo steam in A is condensed, and 
a partial vacuum is formed. Thi.s causes 
the bull-valve C to rock over and close the 
top of A, while water rises from the sue- 
tion-pijKi K to fill that chamber. At the 
same time steam begin.s to enter the other 
chamber A\ discharging w^ater from it, and 
the same series of actions is repeated in 
either chamber alternately, "While the water 
is being driven out there is comparatively 
little condensation of steam, partly because the shape of the vessel 
does not pr imote the formation of eddies, and partly because there 

is a cushion of air between the 

steam and the water. Near the 
top of each chamber is a .small 
nir-val VC ofieiiiug iinvards, ivhich 
allow's a little air to enter each 
time a A^aciuiin is formed. When 
any .steam is condensed, the air 
mixed wdth it remains on the 
cold surface and formsauou-con- 
ducting layer. The pulsometer 
is, of course, far from idllcioiit as 
a thermodynamic engine, but its 
suitability for situations where 
other steam-pumps cannot l>e 
used, and the extreme simplicity 
of its working parts, make it 
valuable in certain cases. 

209. Wo have seen that the 
tendency of modern steam prac- 
tice is towards higher pressures, 
and that Ibis nicaiis a gain both 
in efficiency and in ])Ower for a 
given weight of engine. High 
prc8.sure, or iiulecd any jiressure 
materially above that of the atmosphere, is out of the question when 
engine and boiler are to w'ork without the regular presence of an 
attendant Mr Daveybas recently introduced a domestic motor 
which deserves notice from the fact that it employs steam at atino- 
Hpheric pressure. One form of this successful little engine is shown 
in fig. 133. The boiler — which serves as the frame of the engine 
—is of cast-iron, and is fitted with a cast-iron internal fire-box, 
with a vortical flue which is traversed by a water-bridge. The 



Fia. 132.— Pulsomoter. 



Fio. 133.— Davey Motor. 


cylinder, which is enclosed within the upper part of the boiler, 
and the piston are of gun-metal, and woric without lubrication. 

Steam is admitted by an ordinary slide-valve, also of gun-metal, 
worked by an eccentric in the usual way. The condenser stands 
behind the boiler ; it consists of a number of upright tubes in a box, 
through which a current of cold water cii'culates from a supply-pipe 
at the bottom to an overflow-pipe at the top. In larger sizes of the 
motor the cylinder stands on a distinct frame, and the boiler has a 
hopiier fire-box, wliich will take a charge of coke sufficient to’drive 
the engine for several hours without attention. Alwut 6 or 7 lb of 
coke are burned per horse-power per hour. 

210. From the earliest days of the rotative engine attempts have Rptary 
been made to avoid the intermittent reciprocating motion which an engines 
ordinary piston-engine first produces and then converts into motion 

of rotation. Murdoch, the contemporary of Watt, proposed an 
engine consisting of a pair of spur-wheels gearing with one another 
in a chamber through which steam passed hy being curried round 
the outer sides of the wheels in the spaces between successive teeth. ^ 

In a mom modern wheel-engine (Dudgeon^s) tho steam was 
admitted by ports in side-plates into tho clearance space be- 
hind teeth in gear with one another, just after they had passed 
the line of centres. From that point to the end of tho arc of 
contact the clearance space increased in volume ; and it was there- 
fore i>ossible, by stopping the admission of steam at an intermediate 
point, to work exjiansivoly. Tho difficulty of maintaining stt*ain- 
tiglit connexion between the teeth and the side-plates on which tho 
faces of the wheels slide is obvious ; and the same difficulty has 
prevented tho success of many otluT forms of rotary engine. These 
have been devised in immense variety, in many cases, it would 
seem, with tho idea that a distinct mechanical advantage W’as to he 
secured by avoiding tlie reciprocating motion of a piston. “ In 
point of fact, however, very feiv forms entirely escape having pieces 
with reciprocating motion. In all rotary engines, with the excep- 
tion of steam turbines, — where woik is done by the kinetic impulso 
of steam, — there are steam cliainbers which alternately expand and 
contract in volume, and this action usually takes place through a 
more or less veiled reciprocation of working parts. So long as 
engines work at a moderate speed there is little advantage in avoid- 
ing reciprocation ; the alternate starting and stojipiiig of piston and 
piston-rod does not affect materially the frictional efficiency, throws 
no deleterious strain on the joints, and need not disturb the equi- 
librium of the machine as a whole. Tho case is different wdien yary 
high sjiceds are concerned ; it is then desirable as far as ]M)ssiblo to 
limit the amount of reciprocating motion and to reduce tho masses 
that partake in it. 

211. A recent interesting and successful example of the rotary Tower's 
type is the spherical engine of lieauchamp Towner,* which, like spherical 
several of its predecessors, ♦ is based on the kinematic relations of engine, 
the moving pieces in a Hooke’s joint. Imagine a Hooke’s joint, 
uniting two shafts set obliquely to one another, to be made up of a 
central disk to which the two shafts are. hinged by semicircular 
plates, each plate working in a hinge wdiich forms a uiaiuetor of the 
centi-al disk, the two hinges being on opposite sides of tho disk and 

at right angles to one another. Further, let the disk and tho 
hinged pieces be enclosed in a spherical cliamher through whose 
w^alhs tlie shafts project. As tho shafts revolve each of the four 
spaces bounded by tho disk, a hinged piece, and tlie chamber wall 
will suffer a periodic increase and diiniimtion of volume, between 
limits xvhich depend on the angle at which the shafts are set. In 
Mr Tower’s engine this arrangement is modified by using spherical 
sectors, each a quarter sphere, in jdiice of semicircular plates, for 
tho pieces in which the sfiafts terminate. The shafts are set at 13.'>^ 

Each of the four enclosed cavities then altera in volume from zero 
to a quarter sphere, back to zero, again to a quarter sphere, and 
again back to zero, in a complete revolution of the shafts. In 
practice the central disk is a plate of finite thickness, whose edge* 

18 kept steam-tight in the enclosing chamber by spring-packing, 
and tho sectors are reduced to an extent corresponding to the 
thickness of tlie central disk. One shaft is a dummy and niiia 
free, tho other is the driving-shaft. Steam is admitted and 
exhausted by ports in tho si>herical sectors, whose backs serve as 
revolving slide-valves. It is admitted to each cavity during tho 
first part of each periodical increase of the cavity’s volume. It is 
then cut off and allowed to expand as tho cavity further enlarges, 
and is exhausted as tlie cavity contracts. If the working shaft, to 
which the driven mechanism serves as a fly-wheel, revolves uni- 
formly, the dummy shaft is alternately accelerated and retarded. 

Ajiart from this, the only reciprocating motion is tho small 
amount of oscillation which the conijiaratively light central disk 
undergoes. 

Another rotary engine of tho ITooke’s-joint family is Mr Field- 
> Hec Farcy 'h Treatise on the Steam Engine^ p. 676. 

8 A lai'ffo number of proposed rotuiy engines are described, and tholr kine- 
matic relations to one anotlicr are discussed, in Keulcaux's KinemaHcM of 
Machinery, translated by Prof. Kennedy. 

3 Pm. Inst, Meek. Eng., March 18S6. 

One of these, the disk-enxine of Bishop, was used for a time in the printing 
office of The Ttnus, but was discarded in 1867. 
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ing’a,^ in which a gimbal-ring and four curved pistons take the 
place of the disk. Two curved pistons arc lixcd on e4ich side of the 
gimbal-ring, and as the shafts revolve these work in a corresi^ond- 
ing pair of cavities, which may be callo<l curved cylinders, fixed 
to each shaft 

Steam 212. Attempts have been made trom time to time to devise 
turbines, steam-engines of the turlune class, whore rotation of a wlioel is pro- 
duced either by reaction from a jet of escaping steam or by impact 
of a jet upon revolving blades. A revolving piece which is to 
extract even a respectable fraction of the kinetic energy of a steam 
jet must move with excessive velocity. In Mr C. A. Parsons’s 
steam-turbine this difficulty is overcome and a moderate degree of 
efficiency is secured by Using a series of central-flow turbine wheels, 
in the form of perforated disks, all on one shaft, with fixed disks 
between which are perforated to serve as guide-blades. Steam 
passes from end to cud of the series, giving up a small portion of 
its energy to each, but retaining little at the end. 

XII. Marine Engines. 

Types of 213. The early steamers were fitted with paddle-wheels, 
marine and the engines used to drive them were for the most part 
engines. beam-engines. Bellas “ Comet ” (g 21) was driven 

by a species of inverted beam-engine, and another form 
of inverted beam, known as the side-lever engine, was for 
Side- long a favourite with marine engineers. In the side-lever 
lever engine the cylinder was vertical, and the piston-rod pro- 
engines. through the top. From a crossbead on the rod a 

pair of links, one on each side of the cylinder, led down 
to the ends of a pair of horizontal beams or lovers below, 
which oscillated about a fixed gudgeon at or near the 
middle of their length. The two levers were joined at 
their other ends by a crosstail, from which a connecting- 
rod was taken to the crank above. The side-lever engine 
is now obsolete. 

Beam- In American practice, engines of the beam type, with a 
engines, braced-beam supported on ft frames above the dock, are 
still common in river-steamers and coasters, 
steeple- 214. An old form of direct-acting paddle-engine was 
engines, the steeple-engine, in which the cylinder was set vertically 
below the crank. Two pisiorprods projected through the 
top of the cylinder, one on each side of the shaft and of 
the crank. They were united by a crosshead sliding in 
vertical guides, and from this a return-connecting-rod led 
to the crank. 

Osclllat- 215. Modern paddle-wheel engines are usually of one 
of the following types. (1) In oscillating cylinder enghm 
engines, cylinders are set under the crank-shaft, and the piston- 
rods are directly connected to the cranks. The cylinders 
are supported on trunnions which give them the necessary 
freedom of oscillation to follow the movement of the crank. 
Steam is admitted through the trunnions to slide-valves on 
the sides of the cylinders. In some instances the mean 
position of the cylinders is inclined instead of vertical; and 
oscillating engines have been arranged with one cylinder 
before and another behind the shaft, both pistons working 
on one crank. The oscillating cylinder type is best adapted 
for what would now be considered comparatively low pres- 
Diagonol sures of steam. (2) Diagonal engines are direct-acting 
engines, engines of the ordinary connecting-rod type, with the 
cylinders fixed on an inclined bed and the guides sloping 
up towards the shaft. 

216. When the screw propeller began to take the place 
of paddle-wheels in ocean-steamers, the increased speed 
which it required was at first supplied by using spur-wlieel 
gearing in conjunction with one of the forms of engines 
then usual in paddle steamers. After a time types of 
engine bettor suited to the screw were introduced, and 
were driven fast enough to be connected directly to the 
screw-shaft. The smallness of the horizontal space on 
eitlier side of the shaft formed an obstacle to the use of 
horizontal engines, but this difficulty was overcome in 
several ways. In Penn^s trunk-e ngine, still used in the 
Tjwh. froe. JniU C.A., November 1885. 


navy, the engine is shortened by attaching the connecting 
rod directly to the piston, and using a hollow piston-rod 
called a trunk, large enough to allow the connecting-rod 
to oscillate inside it. The trunk extends through both 
ends of the cylinder and forms a guide for the piston, 

It has the drawback of requiring very largo stuffing-boxes, 
of wasting cylinder space, and of presenting a large surface 
of metal to alternate heating by steam and cooling by con- 
tact with the atmosphere, llie use of high-pressure steam 
is likely to make the trunk-engine obsolete. 

217. The return-connecting-rod engine is another hori-Retui 
zontal form much used in the navy. It i.s a steeple-engine 
placed horizontally, with two, and in some ca.ses four, 
piston-rods in each cylinder. The piston-rods pass clear 

of the shaft and the crank, and are joined beyond it in a 
guided crosshead, from which a connecting-rod returns. 

Ordinary horizontal direct acting engines with a short Horiz 
stroke and a short connecting-rod are also common in war- 
ships, where the horizontal is frequently preferred to the 
vertical type of engine for the sake of kee[»ing the machinery 
below the water-line. In horizontal marine engines the 
air-pump and condenser are generally placed on the oppo- 
site side of the shaft from the cylinder, which balances the 
weight and allows the air-pump to be driven direct. 

218. Jn merchant ocean-steamers one general tyjic of en- Inver 
gine is universal, and the same type is now to an increasing 
extent adopted in naval practice. This is the inverted verti- 

cal direct-acting engine, generally with two or more cylinders 
placed side by side directly over the shaft. In exceptional 
cases a single cylinder has been used, with a fly-wheel on 
the shaft. Two, three, and four cylinders are common. 


The most iiaual form of existing inaniio mgme is the two- 
cylinder comiKHind arrangement, with cranks at right angles or 
nearly at right angles, of which figs. 135, 136, 137 (pp. 518-20) 
show a cliaraetcristic example (the engines of the s.s. “Tartar,” Exam 
by Messrs John & James Thomson, Glasgow), 

Fig. 135 is an end elevation, tig. 136 a longitudinal section 
through the ctmln* of the engines, ami fig. 137 a thwart-ship section 
through the eomlcnser and air-pumj). The cylinders arc 50 and 94 
inches in diameter, and the stroke is 6 feet. Ihitli cylinders aie 
fitted with lii)' 's, and me steam -Jacketed. Douhle-ported slidc- 
Vfdves aro used on both, and the higli-pressiiie vnlvo has a relief- 
ring. The cTosshead guides aro fitted on the side on whicli the 
erosshead hears w’hen the engines are going ahead, with a 
hollow box behind the guiding surface, and cold w’ater is 
ke]»t circulating in this to pieveiit the guides from heating. 

Tlie crank -shaft is of Vickcr’s 
steel, 17i inches in diameter. The 
condenser is in tlic place it usually 
lias ill engines of tins type, — 
in the lower j»art of llie back tranie, 
witli its tubes running liorizou- 
tally from end to end of the 
engine. Tlicre are 1400 tuhe-s, of 
1 im-h diamctei and H inch pitch. 

The. air-pumps are ot tin* single- 
aoling biuket kind, and me driven 
liy a lever from the ciossheatl 
Cell trilugnl circulating jmuips are n.scd, driven ])y a pair of 
iiidopeiidcnt small vertical engines. Tlie link-motion i.s worke<l by 
steam starting and reversing geai, which appears on the Iclt side of 
the engine in fig. 135. These engines work with a boiler lu’cssuro 
of 90 and indieato 3.'500 lioise-i^ower. Fig. 131 .sho\\.s, on a 
larger scale, the piston packing, wliich consists of a pan ot floating 
I’ings, pressed out by a spiral spring hehimlthein, 

219. Two other arrangcimuith of double compound (as distiii- Tandei 
guished from triple-exiriinsion) niaiino engines of the inverted vertica 
vertical type require notice. One is tin', tandem arrangemeiit, engine! 
largely adopted in the steamers of the “White Star” line. In 
these each crank is operated by an independent pair of conjj»ouml 
cylindcis, tlie high-pre.ssiiie cylinder being on top of tlie low- 
pressure cylinder, with orn* piston-rod common to hotli. ^ Tin 
valves of both are woikc<l by a .single pair of ccceiifrus with u 
link-motion ; the valve-iod of the lovi'-pres.suic cylinder extemlH 
through the top of its valvc-che.st, and is joined cither directly or 
by a short lever with the valve-rod of the high -pressure cylinder. 
Generally two pairs of tandem cylinders aro phice<l side by side, 
one pair abaft tlie other, to work on cranks at right angles. In 
exceptionally largo engines three pairs have been used, working on 
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cranks 120'* apart, ^ an arrangement greatly si^erior to that of two 
cranks in uniformity of clfort on the shaft To facilitate removing 
tlio pistons from the cylinders, the large cylinder has in some cases 
been set above the other. 

Three- 220. The other arrangeniont of double compound marine engine 
cylinder has tlirce cylinders set in line fore and aft. liic middle one is the j 
arrange- hig]i-])rcsBiirc cylinder ; the other two receive steam from it, and ! 
ment. form together the equivalent of one large low-pressure cylinder. ' 
The three work on cranks at 120“ a|)art Besides securing the ■ 
advantage in uniformity of effort which three cranks have over ; 
I wo, this form avoids tlic use, in very powerful engines, of a low- ; 
pressure cylinder of excessive size. On the other liand, the three- ! 
cylinder form takes up more s|)ace, and has a larger number of , 
working i)arts. In the most powerful engines that have yet been 
constructed this throe-cylinder arrangement is followed. The j 
“rmbria” and “Etruria” havcn71-inch high-pressure cylinder 
between two 105-inch low-pressure cylinders, with a .stroke of 6 
feet. These engines, which were built ju.st 
before the introduction of triple expansion, 
are supx^Uod with steam at n pres.suro of 110 
lb by gauge, and indicate 14, 300 horse-power. 

In this and in the ordinary two-cylinder 
form of marine engine, the low-pressure 
valve-chest and the casing of the engine be- 
tween the cylinders fonn an intermediate 
receiver for the steam. 

Triple- 221. During the last two or throe years a 
ezpan- groat advance has taken place in marine 
sion engineering by the general introduction of 
. triplc-exjKinsion engines, and by an increase 
in steam pressure which the system of trijdc 
expansion makes practicable. In 187*1 the 
steamer “ Propoiitw” was fitted witli a set 
of throe-crank triple-expansion engines, de- 
signed by Mr A. ('. KiiK. The exiieriment 
was ]»rcvcntcd from being fully successful 
by the failure of the boiler.s, which were of 
a special type. Another experiment ivith 
triple engines in the yacht “Isa” in 1877 
prejiarod the way for their application to 
regular ocean service. In 1882 the steam- 
ship “Aberdeen,” with triple engines, de- 
signed by Mr Kirk, to ivork with steam of 
125 lb T()Vessurc, supplied from 
double-ended stool boilers of the 
ordinary marine type, demon- 
strated I he advantage and .safety 
of the system. Since then its 
use has become general in new 
steamers, and in many cases the 
older double engines are being 
removed to give jdnee to engines 
of the triple-expansion type, 
with the effect of reducing the 
C()n.suTnption of coal by about 
25 per cent. ® 

222. In the ]uo.st common ar- 
niij^'ement of tnplo-eximnsion 
engines three cylinders are 
ranged in line, iore and aft, 
working on cranks at 120“ apart. 

Piston-valves are generally pre- 
ferred, and these are not un- 
commonly worked by some form 
of radial valve-gcar instead of 
the ordinary link-motion. An 
advantage of lhi.s is that the 
sp!u*e which w'ould be taken up 
by eccentrics upon the shaft is 
saved, and longer main bearings 
arc. in consequence possible, 
without spreading the engines in 
the fore-and-aft direction. An 
objectionable feature of the 
thieo-cybudcr triple engine is 




223. To avoid the length of the three-crank engine, Mr Brock 
and others have made engines of the trijdo-expansion type with 
two cranks, by putting the high and tne intermediate pressure 
cylinders above and tandem with two low-pressure cylinders. Mr 

Brock has also built four-cylinaer gucufruple-expansion Quad< 
engines of a similar form (with two cranks), and csti- ruple- 
mates that they sliow an economy in coal consumption ponsit 
of 5 per cent, as conqiared witli triple-expansion engines engini 
working with the same pressure of steam. 

224. Steam-jackets are retained by some but not by 
all builders ; where they are employed the boiler steam 
is usually reduced in pressure neforc admission to the 
intermediate and low-pre.sHure (cylinder jackets and to 
the receiver-jackets. The feed- water is frequently heated 
to about 200* F. by Weir’s plan of conden.sing in it, by 
common injection, a nuantity of steam taken from the 
second receiver; this lias the advantage of freeing it of 
air, and of preventing local chilling 
in the boiler. In present-day prac- 
tice the boiler pressure, for a triple- 
expansion engine, ranges from 120 
to 170 lb per square inch (by gauge), 
and it does not appear that any 
material iucroaso of thi.s is possible 
witliout a complete de- 
parture from the present 
type of marine boiler, 

On the other hand, with- 
out a material increase of 
pressui*e there is little 
advantage in quadruple 
ex^mnsioii. 

225. Surface condensa- Sarfac 
tioii was introduced in condei 
mai ine engines by S. Hall sors. 
in 1831, but was not 
lirougbt into general use 
until much later. Pre- 
vioiw to 1hi.s it had been 
necessary, in order to 
avoid tjie accumulation 
of too dense brine in the 
boiler, to blow off a por- 



Fig. 135.->End Klevatlon of Mhi ine Liigine. 


its Icngfcli; on the other hand, the high speed and high ]»re.ssure 
which are features of modern j^ractice make long bearings indis- 
]>ensable. 

J See description of tliu cni^lnos of the '* City of Rome,’' with throe 46-inch 
and three Sfi-meh cylinders, with a stroke of 6 feet, woiking up to 11,890 I. U. P., 
Pi'oe. Inst. Mech. Eng , 1880 

2 Tlie rHjiId progress of the system of triple expansion may ho Judged from 
the fact tnentloned hy Mi W. I’nikei of Lloyds In a recent paper (Engineering, 
July SO, 1886), that, out of 199 enghu-s then being built for merchant steamers, 
ri8 sets were of the tiiplc-expansion type. For war-ships also triple engines are 
being built of bize.s up to 13,000 horse-power. For a disensidon of several import- 
ant points in the design of triple-expansion engines, see a paper by B. Wyllio, 
Proc. Inst. IfecA. Eng., Oct. me. ^ ^ 


tion of tho brine at short intervals and replace it by sea water, 
a process wliieh of cour.se involved much waste of heat. By the 
use of surface condensers it became possible to use the same portion 
of water over and over again. The very freedom of the condensed 
water from dissolved mineral substances was for a time an obstacle 
to the adoption of surface condensers, for it was found that the 
boiler, no longer jirotected by a deposit of scale, became rapidly 
corroded through the action of acid.s fonned by the decomposition 
of the lubricating oil. This objection was overcome, by introducing 
a sufficient amount of salt water to allow some scale to fonn, and 
the use of surface condensers soon Ijecame universal on steamers 
plying in sea water. The marine condenser consists of a multitude 
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of tabe% generally of brass, about ] of an inch in diameter, 
trough these cold sea-water is made to circulate, wh^c the steam 
is brought into contact with their outside surfaces. In some cases, 
especiaUy in Admirdty practice, cold water circulates outside the 
tunes and the steam passes inside. 

226. The ordinary marine engine has four pumps:— -the air-pump, 
which is made largo enough to serve in case injection instead of 
snrfaco-condonsation should at any time be resorted to; the feed- 
pump; the circulating-pump, which maintains a current of sea- 
water through the 
tubes of the condenser; 
and the bilge-pump, 
which discharges any 
water accumulated by 
leakage or otherwise 
in the bilge of the 
ship. The pumps arc 
so arranged that in the 
event of a serious leak 
the circulating-pump 
can also draw its sup- 
ply from the bilge. In 
most engines, especi- 
ally those of less re- 
cent constniction, the 
four ])UTnps are jdaced 
behind tlie condenser, 
and are worked by a 
single crosshcod driven 
by 'a lever, the other 
end of which is tion- 
iiectod by a short link 
with one of the erohs- 
lieads of the engine. 

It is now becoming 
common to use a small 
engine, distinct fioin 
the main engine, to 
drive the leed-})ump, 
and to supply circulat- 
ing water by ti centri- 
fugal pumj) also driven 
by a separate engine. 

227. In the improve- 
ment of the marine en- 
gine twopoin ts are notc- 
w’orthy,— reduction in 
the rate of consump- 
tion of coal per liorsc- 
]>ower, and reduction 
111 tho weight of the 
machine (comprising 
tho engine pro])er and 
the boilers) ])cr horse- 
power. The second 
consideration is in some 
cases of even rnon* 
moment than the first, 
especially in war-ships. 

I’romss has been 
made, in both respects, 
by iiierease of .steam IlLlUXL^r 

pressure, and, in tho p 
second respect espc- ' ^ 
cially, by increase of 
jdston speed. Fifty 
years ago the boilciSkOf 
marine engines made 
.steam at a pressure of 
about 5 lb ]»er square 
inch above tliat of the 
atmosphere. I>y 1860 
compound engines were. 


Fig. ]3C.— Longitudinal 


in use with pressures ranging from 25 to 40 Ib. In 1872 statistics 
collected for nineteen ocean steamers showed that the aveiagc con- 
.sumption of coal was then 2 ’ll lb per H.P. per hour, the boiler- 
pressure. 45 to 60 lb, and the mean piston speed about 375 feet j»er 
minute.^ These were for the most part two-cylindcr coiii])oimd 
engines of the vertical inverted type. Nine years later statistics for 
thirty engines of the same type snowed a consumption of 1*83 1!» of 
coal, a mean boiler pressure of 77 4 lb, and a mean jiiston sliced of 467 
feet per minute. “ In recent triple-expansion engines the pressure is 
as high as 165 lb ; a piston speed of 700 or 800 feet per minute is 
not uncommon in imval engines, and in some cases it has risen to 

1 Sii F. J. Hiamwell, Proc, Jnst. MetJt. 

« F. C. Marslioll, Proc, Jmt, ifeeA^^.,1881. 


over 1000 feet per minute.* The economy in coal consumption 
brought about by the change from double-expansion engines work- 
ing at (say) 80 lb to triple engines at 160 lb or more is variously 
estimated at from 18 to 25 per cent. Much of this is due simply 
to tho increased range of tomperaturo through which the w'orkiug 
substance is carried ; but it appears that the actual performance of 
the triple engine is better than tliat of the double eompouiul in a 
ratio ^ater than that by which its ideal efficiency — as an engine 
using a wider range of temperature — exceeds that of tho other ; and 

this is to he ascribed 
to the some causes as 
have been already dis- 
cussed in speaking of 
tho advantage of the 
compound over tho 
.simyde engine. Apart 
from its greater eco- 
nomy of coal, the triyilo 
engine owes some of its 
practical .success to tho 
meelianiral superiority 
of three driving cranks 
over two. 

228. The i elation of Rein 
W'eight of machinery of w 
to power dfvrdoyjed, to p 
and the causes which 
affect tills ratio, havo 
recently been discussed 
by Messrs Marshall and 
Weigh ton, ‘‘from whose 
paper the following 
figures are taken. Re- 
fore the introduction 
of triple expansion and 
forced draught the 
weight of engines in 
the mercantile marine, 
im^l tiding tho boilers 
and the water in them, 
was 480 lb yier I.H.P. 

Ill the navy this was 
reduced, chiefly by the 
use of lighter framing, 
with the object of 
minimizing weight, to 
360 lb. Tri}>le-engine.s 
of the mei chant tyy»e, 
wi thou t forr'ed draiigh t, 
are on 1 y slightly 1 ighter 
than double engines ; 
but in naval practice, 
where forc«‘d draught, 
great ly iiierL>a.sed .syreed, 
and the use of .steel for 
frames and working 
paits have eombiiieu 
to reduce the latio of 
weight to ]»owor, a 
markeil reductiun in 
weight IS nppjrrent. 
Aiveent.set of \ertieal 
triple engines, wliiih 
with natural draught 
indicate 2200 II F., 

.iiid with II <h aught 
foieed by jnessuic in 
the slokehole equal to 
:: inches of watci imli- 
(al'‘ 4000 II. 1‘., weigh 
umlci tlie latter condi- 

Section of Marta. Engine I*'’" ( -I'taK witli tho 

boilers) only 1 55 m per 

I I.H.P. lu another sot, in which the. drauglit is Imcid by a i)res. 
sure of ,*1 inches, and the cylinders aie only 1.54, 24, and 37 inches 
ill diameter, witli a stioke of 10 hilIics, the indicated horse-i»owcr 
is 4200, and the weiglit of engines and l)oilci.s is 136 jxt l.H. T. 

In these tl,e boilers aie of the locomotive typo, and the vmin piston 
speed is 1066 feet yiei nunute. Even these light weiglits arc .sur- 
passed in smaller engines, such as those of toiyiedo boats. In so 
lar as this immense (ie\elopnieiit of power fiom a. small w^eight of 
machinery is duo to high piston syiced, it is seemed without loss 
--indeed with some gain— of thermodynamic efficiency; forced 
draught, however, without a corresponding extension of the heating 



» Marshall and W’clghton, Proc NortJi-£a$t Voa»t JnsL Knginftrt and Hhtp* 
butldgrt, im. 
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surface, loads to a less efficient expenditure of fuel. With a given 
type of un^ne there is a certain ratio of expansion which gives a 
niinimum in the ratio of weight to power ; when this ratio of expan- 
sion is exceeded the engines have to be enlarged to an extent that 



Fio. Isr.^Sectlon through Condonber and Alr-Putnp. 


more than comiterbalanoes the saving in hoiler weight ; when a 
less ratio of expansion Is used the boilers have to be enlarged to an 
(extent that more than counterbalances the reduction of weight in 
the engine proper.^ 


XIIL Locomotive Enoines, 

229. The ordinary locomotive consists of a pair of 
direct«acting horizontal or nearly horizontal engines, fixed 
in a rigid frame under the front end of a boiler of the 
typo described in § 133, and coupled to the same shaft 
by cranks at right angles, each virith a single slide-valve 
worked by a link-motion, or by a form of radial gear. 
The engine is non-condensing, except in special cases, and 
the exhaust steam, delivered at the base of the funnel 
through a blast pipe, serves to produce a draught of air 
through the furnace. In some instances a portion of the 
exhaust steam, amounting to about one-fifth of the whole, 
is diverted to heat the feed-water. In tank engines the 
feed-water is carried in tanks on the engine itself ; in other 
engines it is carried behind in a tender. 

230. On the shaft are a pair of driving-wheels, whose 
frictional adhesion to the rails furnishes the necessary 
tractive force. In some engines a single pair of driving- 
wheels are used ; in many more a greater tractive force is 
secured by having two equal driving-wheels on each side, 
connected by a coupling-rod between pins on the outside 
of the wheels. In goods engines a still greater proportion 
of the whole weight is utilized to give tractive force by 
coupling three and even four wheels on each side. These 
arrangements are distinguished by the terms four- 
coupled,” “six-coupled,” and “ eight-coupled ” applied to 
the engines. In imi(ie<ylinder engines the cylinders are 
placed side by side within the frame of the engine, and 
their connecting-rods work on cranks in the driving shaft. 
In outside-cj/Iuuler engines the cylinders are spread apart 
far enough to lie outside the frame of the engine, and to 
work on crank-pins on the outsides of the driving wheels. 
This dispenses with the cranked axle, which is the weakest 
part of a locomotive engine. Owing to the frequent 

1 Oh the general subject of marine engines, leferenee should be made to Mr 
E. Seaton' M Manual of Marine Engineering ; to Mr Jt. Sennott's TroatUe <m ifw Mar- 
tn^Bleam £ng%ne\ and to Mr W . H, Maw's Reemi Practice i*n Marine Engineering, 


alternation of strain to which it is subject, a locomotive ^ . 
crank axle is peculiarly liable to rupture, and has to be 
removed after a certain amount of use. 

In some locomotives the leading wheels arc coupled to Leadint 
driving wheels behind them, but it is now generally pre- wheels, 
ferred to have under the front of the engine two or four 
smaller wheels which do not form part of the driving 
system. These are carried in a hoyie^ that is, a small truck Bogie, 
upon which the front end of the boiler rests by a swivel- 
pin or plate which allows the bogie to turn, so as to adapt 
itself to curves in the line, and thus obviate the grinding 
of tyres and danger of derailment which would be caused 
by using a long rigid wheel-base. The bogie appears to 
have been of English origin it was brought into general 
use in America, and is now common in English as well as 
in American practice. Instead of a four-wheeled bogie, 
a single pair of leading wheels are also used, carried by a 
Bissel pony truck, which has a swing-bolster pivoted by a Pony 
radius bar about a point some distance behind the axis of truck, 
the wheels. This has the advantage of combining lateral 
with radial movement of the wheels, both being required 
if the wheel base is to be properly accommodated to the 
curve. Another method of getting lateral and radial Haclial 
freedom is the plan used by Mr Webb of carrying thea>tle-ho 
leading axle in a box curved to the arc of a circle, and 
free to slide laterally for a short distance, under the con. 
trol of springs, in curved guides.^ 

231. In inside-cylinder engines the slide-valves are fre- Valves, 
quently placed back to back in a single valve-chest between 

the cylinders. The width of the engine within the frame 
leaves little room for them there, and they are reduced to 
the flattest possible form, in some cases with split ports, 
half above and half below a partition in a central hori- 
zontal plane. In some of Mr »Stroudley’s engines the 
valves are below the cylinders, with faces sloping down 
towards the front, while the cylinders themselves slope 
slightly up. In many engines the valves work on hori^ 
zontal planes above the cylinders ; this position is specially 
suitable when Joy’s or some other form of radial gear 
is used instead of the link-motion. Radial valve-gears 
have the advantage, which is of considerable moment 
in insido-cylindcr engines, that the 
part of the shafts’ len^h which would 
otherwise be needed for eccentrics is 
available to increase the width of 
main bearings and crank-pins, and to 
strengthen the crank-chceks. Wal 
shaert’s gear is very extensively used 
on Continental locomotives, and Joy’s 
has now been applied to a largo num- 
ber of British engines. 

232. In a powerful locomotive of 
the ordinary type the cylinders are 
17 to 19 inches in diameter, with a 
stroke of about 26 inches. The 
steam pressure is 130 to 175 lb. 

The horse-power ranges up to about 
700. A passenger engine for express 
service has driving-wheels from 7 to 
8 feet in diameter, and weighs, with- 
out the tender, about 40 tons. Of 
this nearly 15 tons is borne by each 
driving axle.^ 

Fig. 138 shows a half section 
through the smoke-box and one cyl- 
inder of an inside-cylinder engine (of 
the Midland Railway), and illustrates how in an engine of 

* Min, JProe, Imt, C.E., vol. liii. 3, p. 60. * JProe. JnUt. Meeh. Etig.^ 1888. 

* Tor arcoant of many>detiili8 in i‘ec«nt English practice In locomotiTe build- 
ing, rofei ence should be made to a valuable paper by Mr Stroudley, and a diacus- 
•Ion upon it(M<R. Prac. Intt. C, jSL, Ixxxi.). 
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thb' type the cylinders are situated with regard to the 
frame, which consists of a single pair of steel plates, ex- 
tending from end to end and united by other transverse 
plates, one of which, called the motion-plate, gives support 
to the guide-bars, and another holds the draw-bar. Another 
form of frame is built up of two longitudinal plates on each 
side. In the engine illustrated the valves are above the 
cylinders, and are worked by J oy’s gear. A bogie truck ap- 
pears in section below the engine. S is the steam-pipe, and 
B the blast-pipe, which i.s tapered in the fore-and-aft plane. 

233. The outside-cylinder type is adopted by several 
British makers; in America it is universal. There the 
cylinders are in castings which are 
bolted together to form a saddle on 
which the bottom of the smoke-box 
sits. The slide-valves are on the 
tops of the cylinders, and are worked 
through rocking lovers from an ordi- 
nary link-motion. Other features 
by which American practice is dis- 
tinguished are the use of bars in- 
stead of plates for the frames, of 
cast-iron wheels with chilled rims 
instead of wrought-iron wheels with 
steel rims shrunk or forced on, and 
steel fire-boxes and wrought-iron 
tubes instead of copper fire-boxes 
and brass tubes. Fig. 139, which 
is a half section through one cyl- 
inder of an American locomotive, 
by the Balwin Com])any of Phila- 
delphia, shows the position of the cylinders and valves. 

231. Locomotive engines have been comi>ounded in 



Fig IJW.— American OuUdde- 
Cyluukr Locomotive. 


several ways. In 1876 M. A. Mallet* introduced, on the 
Bayonne and Biarritz Railway, a type of compound loco- 
motive in which one small high-pressure cylinder and one 
largo low-pressure cylinder were used in place of the two 
oc|ual cylinders of a common locomotive. Outside cylinders 
were used in the first instance, but Mallet’s system is also 
applied to inside-cylinder engines. The pipe from the 
high to the low-pressure cylinder takes a winding course 
through the smoke-box ; this gives a sufficient volume of 
interinediatc receiver, and also dries the steam before it 
enters the large cylinder. A reducing valve is provided 
through which steam of a }>ressure lower than that of the 
boiler can be admitted direct to the low-pressure <!ylinder 
to facilitate starting. The reversing gear is arranged to 
act on both cylinders by one movement, and also to permit 
a separate adjustment of tlio cut-off in each. Engines on 
Mallet’s system have been successfully used on other Con- 
tinental railways and in India, in some instiiiires by con- 
version from the non-compound form.-^ His plan has the 
advantage of permitting this (in certain cases), and of re 
quiring scarcely any more working parts than are needed 
in a common locomotive ; but it gives an unsymmetri(‘al 
engine. Ho has also j)ropo8ed an engine witli four 
cylinders, — one high-pressure cylinder tandem with one 
low-pressure cylinder on each side. Another symmetrical 
form lias been used, in which a pair of outside high- 
pressure cylinders are compounded with a pair of inside 
low-pres.suro cylinders. 

235. The most important experiment yet made in the 
compounding of locon\otives is that which Mr F. W. Webb, 
of the London and North-Western Kailw^ay, has been 
conducting on a largo scale since 1881.^ In Mr Webb’s 
system three cylinders are used. Tw^o equal high-pressure 



Fig. 140 —Webb's Compound Locoriiotlre. 


cylinders are fixed outside the frames, and drive the rear 
driving axle by crank-pins at right angles to one another. 
A single low-pressure cylinder of very large size is set 
beneath the smoke- box, and drives a crank in the middle 
of the forward driving axle. The driving axles are not 
coupled, and the pliase-rolation of the low-pressure to the 
high-pressure stroke is liable to alter through unequal 
slip on the j)art of the wheels. This, however, is of no 
material consequence, on account of the large size of the 
intermediate receiver and the uniformity with which 
the two high-pressure cylinders deliver steam to it. The 
receiver is formed, as in M. Mallet’s arrangement, by load- 
ing long connecting pipes through the smoke-box. All 
three slide-valves are worked by Joy’s gear. Those of the 
low-pressure cylinders are placed below the cylinders (an 
arrangement which has the advantage of letting the valve 
fall away from the port-face when the engine is running 
down hill with the steam- valve closed); the valve of the 
large cylinder is above it. The arrangement is completely 
symmetrical ; it has the important mechanical advantage 
of dispensing with coupling rods, while retaining the 


greater tractive power of four drivers ; only one axle i.s 
cranked, and tJiat with a single ciank in the centre, which 
leaves ample room for long bearings. A plan of Mr 
AVobb’s engine, half in section, is given in fig. J 10. The 
results of Mr Webb’s cxqieriinents have been, in his judg- 
ment, so satisfactory that for express passfiiger service lie 
is now building engines only of the cMiin[>oiind type. In 
some recent cxain[)lcs the small cylinders are 14 inches, 
and the large cylinder 30 inches in dianii'ter, with a stroke 
of 24 inches, and the boiler pressure is 175 Ih. Engines 
of the same type are also being introduced in ludia, »South 
America, and tlie continent of Eurojie. 

236. Experiments on the saving of fuel by compound- 
ing locomotives point to an economy of from 10 to 20 per 
cent. It may be expected, for reasons which have been 
discussed above, that a compound engine, even whf;n 
working at the higli speed of a locomotive, will have a 
somewhat higher efficiency th an a non -oona pound engine. 


^ J*roc, hat, Mech 

* VimBorrlci, ZUchr.dei Va . deutseher Ingenieure^ 1880; Sandlford, 

Mech, Eng,, 1K8G. 

* See Eroe. /rnt, Mech Eng, 1883 ; also Enginetring, May 1886. 
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But, apart from this, an important merit of the compound 
system is that, while it absolutely prevents the grade of 
expansion from being reduced below a certain minimum, 
depending on the ratio of cylinder volumes, it also permits 
a comparatively high degree of expansion, which in an 
ordinary locomotive would involve the use of specially 
large cylinders and a separate cutoff valve. Experiments 
on the steain>jacketing of locomotive cylinders have not 
hitherto been attended by success, 
ramway 237. Tramvmy locomotives for the most part resemble 
CO- railway locomotives in the general features of their design, 
otives. rpljQ jJojjyj. ig of the usual locomotive type. A pair of 
cylinders in front, either inside or outside the fmines, are 
connected directly to the hindmost of two coupled driving 
axles. Owing to the smallness of the driving-wheels, the 
axles lie near the road, and the cylinders are set sloping at 
a considerable angle upwards to keep them clear of dirt. 
To prevent the discharge of steam into the atmosphere, 
the exhaust steam is often led into an atmospheric con- 
denser, consisting of a large number of pipes set on the 
top of the engine, and exposed to free contact with the 
air. In some instances the common locomotive type is 
widely departed from : a mixed vortical and horizontal 
boiler is used, and the engine is connected to the driving 
axle by worm-wheel or other gear, or by a rocking lever 
between the connecting-rod and the crank.' 
reless 238. Tn the fireless ” tramway locomotive of M. Uon 
'0* Francq, a reservoir which takes the place of an ordinary 
boiler is charged at the beginning of the journey with 
water heated under pressure by injecting steam from 
stationary boilers at a pressure of 15 atmospheres. The 
thermal capacity of the water is sufficient — without further 
addition of heat — to supply steam to the engine during 
the journey, at a pressure which gradually falls off.^ The 
system lias not come into general use. 

239. Several forms of tramway engine have been devised 
in which the motive power is supplied by compressed air.^ 
In the Mekarski system the compressed air, on its way 
from the reservoir to the cylinders, passes through a vessel 
containing hot water and steam under pressure (charged, 
as in Francq’s system, by injecting steam at a station). 

^ In this way the air is heated, and may then expand in the 
cylinder without having its tempejrature lowered to an 
objectionable degree. 

KJtion 240. Steam roouUocomothm or traction-engines have 
Ines, usually a boiler of the locomotive type, with a cylinder or 
compound pair of cylinders, generally on the top, driving 
a shaft from which motion is taken by a gearing chain or 
spur-wheels to a single driving axle at the fire-box end. 
The engine is steered by means of a leading axle, whose 
direction is controlled by a hand-wheel and chain-gear. 
To facilitate rapid burning the driving-wheels are connected 
to their axle by a differential or compensating gear which 
allows thorn to revolve at different speeds. This is a set 
of four bevel-wheels like White’s dynamometer coupling ; 
the outside beveb wheels are attached to the driving- 
wheels; the intermediate ones, which gear with these, 
turn in bearings in a revolving wheel driven by the 
engine. So long as both driving-wheels are equally 
resisted both are driven at the same speed, but if one is 
retarded (as the inner wheel is in turning a curve) it acts 
to some extent as a fulcrum to the bevel gear, and the 
outer wheel takes a greater share of the motion. An 
important feature in traction engines is the elasticity of 
the driving-wheels. Many devices have been employed, 
partly to give the wheels an extended tread, or arc of 
contact with the ground, and partly to avoid shocks in 
passing over rough ground. Both objects are accomplished 

1 See Min. Proc. Inst, C.E., vol. xxtx., 1884 ; ttlso Pcoe, hut. Meeh, Snff.. 1880. 
s Proe. Jmt. Mee/i, Eng.t 1978. < Proe, JnU. Meek, 1B78^ 1881. 
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with a thick tyre of india-rubber, protected on the ottt^e 
by an armour of small plates. In most modern traction* 
engines the rim is itself rigid, but is connected to the nave 
through a system of springs which allow it to take up an 
eccentric position, and the tyres have skew bars on the 
surface to increase their adhesion to the road. 


XIV. Am AND Gab Enocnes. 


241. Under this head we may include all heat-engines 
in which the working substance is air, or the gaseous pro- 
ducts of the combustion of fuel and air, whether the fuel 
be itself solid, liquid, or gaseous. When air alone forms 
the working substance, it receives heat from an external 
furnace by conduction through the walls of a containing 
vessel, as the working substance in the steam-engine takes 
in heat through the shell of the boiler. An engine sup- 
plied with heat in this way may bo called an externaU 
combustion engine, to distinguish it from a very important 
class of engines in which the combustion which supplies 
heat occurs within a closed chamber containing the work- 
ing substance. The ordinary coal-gas explosive engine is 
the most common type of interiial-cornhmtion engine. 

242. Compared with an engine using saturated steam, 
air and gas engines have the important advantage that the 
temperature and the pressure of the working substance 
are independent of one another. Hence it becomes pos- 
sible to use an upper limit of temperature greatly higher 
than in the ordinary steam-engine, and if the lower Hmit 
is not correspondingly raised an increase of thermodynamic 
efficiency results. It is true that the same advantage 
might be obtained in the case of steam, by excessive super- 
heating; but this would mean substantially the conversion 
of the engine into the typo we are now considering, the 
working substance being then steam gas. 


243. A Himplo, thermodynamically perfect form of oxternal- 
combuHtion air-engine ’would bo one following Carnot's cycle (§ 40), 
in which heat is received while the air is at the highest tempera- 
ture Ti, the iiir meanwhile ex[Kinding isothermal ly. After this the 
supply of heat is stopped, and the air is allowed to expand adia- 
batieally until its temperature fulls to the lower extreme Tj,. 

At this it is compressed isothormally, giving out heat, and finally 
the cycle is completed by adiabatic compression, wliicli restores the 
initial high temperature tj. 

244. In place of adiabatic ext)an8ion ns a means of changing the Stirling's 
tem|K)rature from ti to Tj we may follow Stilling s ))laii (§ 04) of air- 

storing the heat in a re- engine, 
generator, from which it 
will afterwards be taken 
up and so produce the 
elevation of temperature 
from t .2 to T, which in 
the above cycle was per- 
formed by adiabatic com- 
pression. 

Stirling’s air-engine, in which the 
action a]»j»roximate(l to the perfect 
cvcIp described in § 04, is diugrarnatic- 
ally shown in fig. 141. A is a closed 
ve.ssel containing air, externally heated 
by a furnace beneath it. A pipe from 
the top of A leads to the working cyl- 
inder n. At the top of A is a refri- 
gerator C, consisting of pipes through 
which cold water circulates. In A 
there is a displacer jdunger D, which 
is driven by the engine ; when this is 
raised the air in A is heated, whereas 
when D is lowered the air in A is 
brought into contact with the refriger- 
ator and cooled. On its way from the 
bottom to the top of A, or vice versa, 
the air must (>ass tlirough an annular lining oi wire-^uzo £. This 
is the regenerator. At the beginning of the cycle D is up. The 
air is then receiving heat at T], and is expanding isothormally ; this 
is the first stage in § fi4. Then the plunger D descends. The air 
is driven through the regenerator, where it d^oslts heat, and its 
temperature on emerging at the top is flezt, the working- 



Fio. 141.— Sttrllng'sAli^ 
Engine. 



^ makes its down^sttdke (in the actual engine tlie working 

blinder was double-actings another heating vessels precisely like 
As being connected with the cylinder B above the piston) ; this com- 
presses the air isothermallys the heat produced by compression being 
taken up by G. Finally the plunger is raiseds and the working air 
4igaiu passes through the regenerators taking np the heat it left 
tEere, and rising to ti* The theoretical indicator diagram has been 
given in fig. 18. 

245. The actual forms in which Stirling’s engine was used are 
•described in two patents by R. k J. Stirling (1827 and 1840^). An 
important feature in them was that the air was compressed (by 
means of a pump) to a pressure greatly above that of the atmo- 
sphere. Stirling’s cycle is theoretically perfect whatever the density 
4>f the working air, and compression did not in his case increase what 
may be called the theoretical thermodynamic efficiency. It did, 
however, very greatly increase the mechanical oflBdency, and also, 
what is of special importance, it increased the amount of power 
yielded by an engine of given sise. To see this it is sufficient to 
•consider that with coinpi-essod air a greater amount of heat was 
•dealt with in each stroke of tlie engine, and therefore ' a greater 
amount of work was produced. Fracticolly it also increased tlie 
thermodynamic efficiency by reducing the ratio of tlie heat wa.sted 
by external conduction and ladiation to the whole heat. 

A double-acting Htirling engine of 50 used in 1848 at the 
Dundee foundry, appears to have realized an efficiency of 0*8, and, 
notwithstanding very inadequate means of lieating the air, con- 
sumed only 17 lb of coal per I.H.P. per hour.® This engine re- 
mained at work for throe years, but was finally abandoned on 

account of the failure of the heating vessels. In some form.s of 

Stirling’s engine the regenerator was a sc])ai‘ate vessel ; in others 
the plunger 1) was itself constructed to serve ns regenerator by 
filling it with wire-gauze and leaving holes at top and bottom for 
the passage of the air through it. 

Ericsson’s 246. Auothei* mode of using the regenerator was introduced in 
ir- America by Ericsson, in an engine winch also failed, partly because 

ugiue. the heating .surfaces became burnt, and partly because tbeir area w as 
insufficient. In Ericsson’s engine the temperature of the working 
substancu is changed (hy passing through the regenerator) while 
the pressure remains constant. Cohl air is compressed by a pump 
into a receiver, from which it passes through a regenerator into the 
working cylinder. In so passing it absorbs heat from the regene- 
rator and expands. The air in the cylinder is then furtlicr expanded 
by taking in heat from a furnace under the cylimler. The cycle is 
completed by tlie discharge of the air tlirougli the regenerator. The 
indicator diugi’am approximates to a form bounded by two isother- 
mals and two linos of constant pressure.^ 

247. Exteinally-heated air-engines arc now employed only for 
very small ])owers — from a fmctiou of 1 H, P. up to about 3 H.P. 
Powerful engines of this type are impracticable on account of their 
relatively enormous bulk. Those that are now manufactured 
resemble the original Stirling engine very closely in the main 
features of their action, and <*oinprise essentially the .same organs.^ 
nternal- 248. Intcmahcomhustion engines form a far more important rla.ss 
ombus- of motors. The earlie.st example of this cla.ss appears to have been 
ion the hot-air engine of Sir George Ca}loy,® of whi(jh Wcnham’s® and 
ngiues. Buckett’s^ engines are recent lorms. In the.se engines coal or coke 
is burnt under ])re.ssuro in a closed chamber, to wliich the fuel is 
fed through a species of air-lock. Air for combuhtion is supplied 
by a compressing iminp, and tlie engine is governed hy nienns of u 
distributing valve which sujiplics a greater or less proportion of the 
air below the lire as tlie engine inns slow or fust. The jiroducts of 
combustion, whose volume is increased by tbeir vise in tempera- 
ture, pa.s.s into a working cylinder, raising the piston. When a 
certain fi action of the .stroke is over the supply of hot gas is 
sloppetl, and the gases in the cylinder cxjiaiid, doing more work 
and becoming reduced in temperature. During the return stroke 
they arc discharged into the atmo.sphcre, and the ]iu«.’,p takes in a 
fresh supply of air. P’ig. 142 is a dingiam .section of the Duckett 
engine. A is the working piston, the form of which is such ns to 
])rotcct the tight sliding surface (at the top) from contact villi 
the hot guscs ; B i.s the coinj»rea.sing nump, C the valve by which the 
governor regulates tlie rate at whicii fuel is cou.suined, and D the 
air-lock throvlgh which fuel is supnlied. 

249. In cngine.s of tins (diisa tlie degree to which the action is 
therm 0 (l.yriamically efficient depends very largely on the amount 
of cooling the ga.M«s undergo by adiabatic or nearly adiabatic 
ijxpansion under the working piston. Without a large ratio of 
expansion the tlicriiiod.piamic advantage of a high initial tem- 


I Thf, 1S27 paU’iU IS reyncMlucetl In F .leiikin’s l.<-cturi‘ «m (inn and Culoiic 
Enirtnes, hat. Ctv. Eh^., Hunt Lcctuies, 1883-84. Sou also Hin. Prw, Imt C.E, 


1845 and 1854. 

3 See Uankitie's Steam EitginCy p. 367. The coDHiimptlon per tiruke K.P. was 
much Rfeiitur. 

* For A diaatain of Kncason*ii engine see Kankine's Steam Engine^ or Er«c. Imt. 
Mach Eng., 1873. 

4 For duHcrfptlon of Robinson's, Bailey’s, and Rider's hot-air engines see 
V. Jenkiii’N luctui’e, loc. ett. 

0 Eiehohon’r Art Journal, 1807. « I*roe. hat. Mteh. Eng,, 1878. 

' F. Jenkln, loo. dt. Fig. 142 Is taken from this paper. 



essential condition, without which a iicat-engiiie of this type can- 
not he made efficient. It is also, as has already been pointed out, 
essoiitial in all air-engines to the devolopmeut of a fair aniount of 
power bv an engine of moderate bulk. 

250. Intemai-eombustion engines using solid fuel liave hitherto Petm- 
been little u.sed, and that only for small powers. Several small Icum 
engines employ liquid fuel (namely, ]>etroleiim) injected in a state engines, 
of spray, or even vaporized before entering the combustion -chamber. 

In some forms, of which the Bray ton petroleum engine is a type, 
combustion occurs as the fuel is injected ; in otliem tlie nctioii 
approaches closely that of gns-engincs, that is to say, of engines Gas- 
iu which fuel ^generally coal-gas) is suy»plicd in a jHudectly gaseous enginaa. 
state, and is humt in a more or lc.ss explosive manner. These 
last are the only heai-ongines tliat have as yet entered into serious 
coinpctiiioii witli stcum-engiiies. 

251. The earliest gas-engine to be brought into practical use Ijenoir. 
was that of Dciioir (1860). Dining the lir.st part of tlie stroke air 

and gas, in proportions suitable for combustion, were drawn into 
the cylinder. At about half-stroke the inlet valve closed, and 
the mixture was immediately exploded by an electric spark. The 
heated products of combustion then did work on the piston dur- 
ing the icmaiiidor of the forward stroke, and were expelled during 
the back stroke. The engine was double-acting, and the ryliiuler 
was prevented from becoming excessively heated hy a ca.sing through 
which water was kept circulating. The water-jacket has been le- 
taiiied in nearly all later gaS'Cngine.s. 

An indicator diagram from a Lenoir f*nginc is shown in fig. 143.® 

After cxiilosion tho line inlls, jwrtly from cx})aiisioii, ami partly 
from the cooling action of tho cyliudci vails ; 
on the other hand, its level is to some extent 
maintained by the phenomenon of after-biun- 
ing, which will be discussed later, hi thi.s 
engine, chiefly becau.se there was no compies- l ie, i-i.s.— Lenoir Lnpme 
.sion, tlic lieat removed by tlie watcr-jiieket Duipam. 

bore an exceedingly large proportion to the whole heat, and the 
efliciency was coiijjiarativcly low; about 95 cubic feet if gas were 
used per horsc-pow’er per hour. Ilugon’s engine, introduced five Hugon. 
years later, was a noii-couipiessive engine vorv siinil.ir h» Lenoir’s. 

A novel featuie in it was tbe injection of a jet ot cold watei to kecji 
the cylinder from becoming too liot. Thebe eiiguns me now 
oh.solete ; the tv]>e they belonged to, in which the niixtun* is not 
compressed before explosion, is now repriseiited hv one .small 
engine — Bischotrs — ^the ineclnmical siiiqilicily ol winch at i>ncs tor BiscbcffiL 
its comparatively wa.sleful ai tion in certain cases wlicie Init littln 
jiower is required. 

252. In 1866 Otto and Laiigon introduced a curious cn^ Ottowii 
gine,^ which, as to economy of gas, was distinctly suiierior to hangen. 
its predecessors. Like them it did not use comprc.ssion. The 
explo.sion occurred early in the stroke, in a vertical cylinder, 
under a piston which was free to rise without doing work 

on the engine shaft. The idston rose with great velocity, 

80 that the e.v]»ansiori was much more nearly adiabatic 
than ill earlier eiiginivs. Then after the jiiston had reached 
the top of its range the gases cooled, and their pressure 
fell below that of the atmosphere ; the piston consequently 



* Slade, Jour. EraniHn Inst., 1866. 
» Proc Inai. Mech. Eng., 1875. 
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came down, this time in gear with the shaft, and doing is introduced, with the effect of allowing an explosion 1:0 . 
work. The burnt gases were discharged during the last take place in the working cylinder once in every revolution, 
part of the down-stroke. A friction-coupling allowed the As in Otto's, there is a large clearance space behind the 
piston to be automatically thrown out of gear when rising, piston, and the mixture is compressed into this space by the 
and into gear when descending. Tliis “ atmospheric " gas backward movement of the working piston. The peculiar- 
engine used about 40 cubic feet of gas per horse-power ity of the engine lies in the manner in which the charge is 
]>er hour, and came into somewhat extensive use in spite introduced. As the piston advances after an jexplosion it 
of its noisy and spasmodic action. After a few years it uncovers exhaust ports in the sides of the cylinder, close 
was displaced by a greatly improved type, in wliich the to the end of its forward stroke. While it is passing the 
direct action of Lenoir’s engine was restored, but the gases dead-point there the plunger of the charging cylinder 
were compressed before ignition. (which has meanwhile taken in a mixture of gas and air) 

kto's 253. Dr Otto’s “silent” engine, introduced in 1876, delivers this mixture into the cylinder, driving the products 
was the first successful motor of the modern type. It is a of the previous combustion out of the cylinder through 
single-acting engine, generally horizontal in forni, and the the exhaust ports. The charging cylinder is so arranged 
explosive mixture is compressed in the working cylinder that the first part of the charge consists almost wholly of 
itself. This is done by making the cycle of the action air, and this is followed by the explosive mixture of gas 
extend through two revolutions of the engine. During and air. The working piston then returns, closing the 
the first forward stroke gas and air arc drawn in by the exhaust ports and compressing the mixture, which is 
piston. During tlio first back stroke the mixture is com- ignited after compression by means of a slide-valve similar 
pressed into a large clearance space at the end of the to Otto’s. In Otto’s engine the explosive mixture is 
cylinder. The mixture is then ignited, and the second diluted, and the sharpness of the explosion thereby reduced, 
forward stroke (which is the only working stroke in the by the residue of burnt products which fill the clearance 
cycle) is i»erformcd under the ])ressuro of the heated pro- space at the end of the discharge stroke. In Clerk's en- 
ducts of combustion. During the second back-stroke the gine the mixture is diluted by an excess of air. It does 
products are discharged, with the exception of so much as not appear that this difference has any material effect on 
remains in the clearance space, which serves to dilute the the action. 

explosive mixture in the next cycle. The principal ])arts 255. Over 20,000 Otto engines are now in use, of power 
of Otto’s engine (as made by Messrs Crossley) are shown ranging up to about 40 H.P. Besides the engines wliich 
in the diagram section, fig. 144. The cylinder is kept have been named, others are manufactured in which the 

operations are essentially of the same kind, though in 
some cases the mechanical details are widely varied. 

In one of these, Mr Atkinson's ingenious “differen- 
tial” engine, the working chamber consists of the 
space between two pistons working in one cylinder. 

During exhaust the pistons come close together ; they 
recede from each other to take in a fresh charge ; 
they approach for compression ; and finally they re- 
cede again very rapidly and farther than before, after 
ignition of the mixture, thus giving a comparatively 
largo ratio of expansion. At the same time, by mov- 
ing bodily along through the cylinder, the i>istons 
uncover admission and exhaust ports and an ignition- 

explosion. Its volume is usually about two-thirds of the tube, which is kept j^ermanently incandescent, 
stroke, or 40 per cent, of the wliolo volume to which the 250. If the explosion of a gaseous mixture were practi- Theo- 
gases afterwards expand. 0 is the exhaust- valve, which is cally instantaneous, producing at once all the heat due to 
opened during the second back-sti*oke of each cycle. Gas the chemical reaction, and if the expansion and compres- b'<bcatc 
and air are admitted at D, through a slide-valve E, which sion were adiabatic, the theoretical indicator diagram of 
reciprocates once in each complete cycle of two revolutions, an engine of the Otto type would have the form shown in engine. 
This slide-valve is shown to a larger scale in fig. 145, in ^ fig. 146. OA represents the volume of 

the position it occupies while gas i clearance ; AB is the admission, at atmo- 

is entering from g and air from \ spheric pressure \ BC is the compression 

a. To ignite the mixture a gas- \ (which is assumed to be adiabatic) ; CD is 

jet is kept burning at c. In the the rise of pressure caused by 

slide-valve there is an imputing explosion ; DE is adiabatic ex- 
port f/, which is supplied with gas pansion during the working 

from a groove in the cover. As the slide moves towards j stroke ; and EBA is the exhaust, 

the right, the igniting port d carries a flame from c to D. i o The height of the point D above 

Just before reaching D a little of the compressed mixture Fip. 746. C may be calculated when we 

from the cylinder enters the igniting port by a small open- know the temperature at C (an element of considerable 
ing which does not appear in the figure, and by the time uncertainty in practice), the specific heat (at constant vol- 
D is reached the contents of d are so much raised in pres- umo) of the burnt mixture, the amount of heat evolved by 
sure by their own combustion that a tongue of flame shoots explosion, and the change of specific density due to the 
into the cylinder, firing the mixture there. The speed is change of chemical constitution which explosion brings 
regulated by a centrifugal governor, which cuts off the sup- about. With the proportion of coal-gas and air ordinarily 
ply of gas when the speed exceeds a certain limit. In some employed this last consideration may generally be neg- 
small Otto engines of recent construction the inertia of a lected, as the volume of the products would differ by less 
reciprocating piece is used instead of the inertia of revolving than 2 per cent, from the volume of the mixture ^fore 
pieces to effect the same end. explosion if both were reduced to the same pressure and 

254. In Mr Clerk's engine the cycle of operations is temperature, 
essentially the same as in Otto's, but a charging cylinder 257. The rise of pressure observed in the indicator 



Fig. 145. 
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Fxq. 147.-^Otto Engine Diagram. 


diagrams of gafi-engines is found to be in all cases much 
less than the calculated rise of pressure vi'hich would be 
caused by a strictly instantaneous explosion. An actual 
diagram from an Otto engine working in its normal 
manner is given in fig. 147, where the reference letters 
distinguish the parts of a complete cycle, 
as in fig. 146. It shows a rapid rise of 
pressure on explosion, so rapid that the vol* 
ume has not veiy materially altered when 
the maximum of 
pressure is reached ; 
and the specific heat 
at constant volume 
may therefore be 
used without serious 
error in calculating 
the amount of heat which this rise accounts for. When 
this calculation is macle,^ it turns out that only about 60 
or 70 per cent, of the potential heat of combustion in the 
mixture is required to produce the rise of temperature 
corresponding to the point of greatest pressure. Tlie re- 
mainder continues to be slowly evolved during the subse- 
quent expansion of the hot gases. The process of com- 
bustion — a term evidently more ajipropriate than explosion 
— is essentially gradual ; when ignition takes place it be- 
gins rapidly, but it continues to go on at a diminishing 
rate throughout the stroke. That part which takes place 
after the maximum pressure is passed is the phenomenon 
of after-burning to which allusion has been made above. 
After- 258. The existence of “after-burning” is proved not only 
burning. fact that the maximum pressure after ignition is 

much less than it would bo if combustion were then com- 
plete, but also by the form which the curve of subsequent 
exi)an8ion takes. 1 )uring expansion the gases are losing 
much heat by conduction through the cylinder walls. The 
watei\jacket absorbs rather more than lialf of the whole 
heat developed in the engine,^ and the greater part of this 
is of course taken up from the gases during the working 
stroke. Notwithstanding this loss, the curve of expansion 
does not fall much below the adiabatic curve ; in some 
oases it even lies higher than the adiabatic curve. This 
shows that the loss to the side.s of the cylinder is being 
made up by continued development of heat within the 
gas. The process of combustion is especially protracted 
W'lien the explosive mixture is weak in gas ; the point of 

maximum pressure then comes 
late in the stroke ; and it is 
I probable that the firoducts 
‘‘re discharged in the 
weak explosive mixiuie. cxhaufit Contain suiuo incom- 
pletely-burnt fuel. Fig. 148 is the indicator diagram of 
an Otto engine supplied with a mixture containing an ex- 
ceptionally largo proportion of air : it exhibits w'ell the 
very gradual character of the exfilosion in sucu a case. 

259. Much light has been thrown on this subject by 
the experiments of Mr Clerk, who has exploded mixtures 
of gas and air, and also mixtures of hydrogen and air, in 
a closed vessel furnished with an apparatus for recording 
the time-rate of variation of pressure. Jn these experi- 
ments the pressure fell after the explosion only on account 
of the cooling action of the containing walls. The tem- 
perature before ignition being known, it became possible 
to calculate from the diagrams of pressure the highest 
temperature reached during combustion (on the assumj)- 
tk)n that the specific heat of the gases remained unchanged 

1 See two Important papern by Mr Dugald Clerk, " On tbe Theory of the (Jaa- 
Engine,*’ and “ On the Explosion of Ilomogeneoue Gaaeoue Mixture^/' Proc, 
In»t. C.E , 1882 and 1886. Keference shonld also be made, on tlie subject of gas- 
enginoa geneially, to Mr Clerk’s book, The Oae^Enffine, 1886. 

2 Cteik, he. rtf. Also, Bixioks and Steward, Van NoetramPt Eng. Mag., 1888; 
Ayrton and Perry, Phil, Mag,^ July 1884; Slaby, Beport quoted lu F. Jenktn’a 
lie^wre^ Inat. C.E., 1884. 
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at high temperatures), and to compare this with the tern- 
perature which would have been produced had combustion 
been at once complete. Mixtures of gas and air were 
exploded, the proportion of gas varying from fo J, and 
the highest temperature produced was generally a little 
more than half that which would have been reached by 
instantaneous combustion of the mixture. With the best 
proportion of coal-gas to air (I to 6 or 7) the greatest 
pressure and hottest state w'as found one- twentieth of a 
second after ignition, and the temperature was then 1800” 
C., instead of 3800”, wliich would have been the value 
had all the heat been at once evolved. With the w’cakest 
mixtures about half a second w^as taken to reacli a maxi- 
mum of temperature, and its value was 800” instead 
of 1800 C. Tn this case, however, the degree of com- 
pleteness of the combustion is not fairly .show'ii by a com^ 
parison of these temperatures, since much cooling otjcurred 
during the relatively long interval that [neceded the 
instant of greatest pressure. 

260. To explain the phenomenon of after- burning oi 
delayed combustion, it has been supposed that the high 
temperature to which the gases are raised in the linst 
stages of the e.xpiosion prevents union ironi l)eing corn- 
Ijleted, — just as high temijeraturo w^ould dissociate the 
burnt gases were they already in chemical union, — until 
the fall of temperature by exj^aiision ai»d by the cooling 
action of the cylinder walls allows the 2 >rocess of union to 
go on. The maximum tem 2 >erature attained in the gas- 
engine is high enough to cause a percejitiblc amount of 
dissociation of the burnt products ; it may therefore be 
admitted that this explanation of delayed combustion is to 
some extent true. On the other hand, the j>henomenon 
is most noticeable with mixtures w^eak in gas, in which 
the maximum temperature reached is low, and the dis- 
sociation effect is correspondingly small. It ap 2 )Oar 8 , 
therefore, that dissociation is not the main cause of the 
action ; ajiart from it the process of combustion of a 
gaseous mixture is gradual, beginning fast and going on 
at a continuously-diminishing rate as the combustible 
mixture bet unes more and more diluted by the i>ortionh 
already burnt. Jf the mixture is much diluted to begin 
with, the process is conq>aratively slow from the lii-st. 

261. MucJi stress has been laid by some makers of gas 
engines on the desirability of having a stratified mixture 
of gases in tlie cylinder, wdth a part rich in g.'is near the 
ignition port and a greater jiroportion of residual jnoduct 
or air near the piston. It has even been siqiposed that 
stratification of the gases is the cause of their gradual 
combustion. Mr Clerk's experiments arc conclusive 
against this ; the mixtures he used, which gave in some 
cases very gradual explosions, were allowed to stand long 
enough to become sensibly homogeneous. Tn dealing witli 
weak mixtures it is no doubt of advantage to ha\e a small 
quantity of richer lluid (‘lose to the igniting jjort to start 
the ignition of the rest,- -but beyond this stratification 
has i»robably little or no value And it may be (juestionexl 
whether, in the ordinary working of a gas-engine, any 
general stratification can occur, when account is taken of 
the commotion which the air and gas cause as t h(\v rush into 
the cylinder at a sjieed exceeding that of an express train 

262. A compression gus-eriginc of the Otto type burn 
from 20 to 25 cubic feet of coal-gas per hour per indicate! 
horse-j^ower. Oood coal-gas lias a heating jiower (Mpiiva 
lent to about 500,000 foot-jiouuds per cubic foot, and 
hence, with a consumption of 20 cubic feet the efficienev 
which the engine realizes is nearly 0’2. The efiiciency of 
a large steam-engine is about 0*14, and in steam-engines 
that are small enough to be fairly compared with actual 
gas-engines the efficiency is not more than 0*1. The 
superiority of gas-engines over steam-engines, from the 









thermodynamic point of view^ is well shown by comparing 
their consumption of fuel. In the steam-engine we find 
in good engines of large size a consumption of 2 !b or If lb 
of coal per LH.P. i)er hour, and by triple expansion this 
is reduced in large marine engines to about lb. On 
the other hand, in smalhpower engines the consumption 
is at least 2 ^ lb, and is generally 3 & or more. When Mr 
Dowson's cheap gas,^ which is produced by passing a 
mixture of superheated steam and air through red-hot 
anthracite, is used to drive an Otto engine, the consump- 
lion of coal has been found to be only 1*1 lb per LH.P. 
per hour, or less than half the amount used by a steam- 
engine of similar size. What gives this comparison 
additional interest is the fact that the gas producer for a 
40 or 50 H.P. engine need not take up more space than 
the boiler of a steam-engine of the same power. 

263. In^ another sense the gas-engine is much less 
perfect than the steam-engine. The actual efficiency of 
the latter is about half the ideal efficiency which a perfect 
engine would show when working through the same range 
of temperature. In the gas-engine the actual is less than 
one-fourth of the ideal efficiency. Taking the liighest 
temperature as 1900" C. — a value reached in some of 
Mr Clerk's experiments— and the lowest temperature as 
15" 0., the efficiency of a [)erfect engine would be 0*87, 
while that of the actual engine is 0*2. This only means 
that the gas-engine has all the greater margin for future 
improvement. 

284. At present the main causes of waste in gas-engines 
are the action of the sides of the cylinder and the water- 

1 Min. Proc. Jmi. C.E., vol \TLxm. p. Sll. ^ 



jacket, and the high temperature of the exhaust 
The water-jacket absorbs about half the whole heat, only 
to keep the cylinder cool enough to permit of lubrication. 
The waste gases are discharged at a temperature of about 
420" C., and so carry away a large amount of heat which 
might in part be saved by having a greater ratio of expan- 
sion, or by the use of a regenerator. Another source of 
thermodynamic imperfection is the after-burning, which 
gives heat to the working substance at a temperature 
lower than the maximum. 

In an engine constructed by the late Sir William Siemens 
it was attempted to do away with or reduce the two main 
causes of loss — (1) by using a separate combustion-chamber^ 
distinct from the cylinder in which the piston worked, and 
(2) by imssing the exhaust gases through a regenerator, 
which afterwards gave up heat to the incoming air and gas.^ 
The late Prof. Fleeming Jenkin endeavoured to attain the 
same ends hy adapting the Stirling type of engine to inter- 
nal combustion, a mixture of gas and air being exploded 
under a displacer like that of fig. 141. Practical difficulties 
have hitherto prevented regenerative internal-combustion 
engines from coming into use, but it can scarcely be doubted 
that their development is only a question of time. With 
regard to the probable future of heat-engines, it is important 
to notice that the internal-combustion engine using gaseous 
fuel, though already much more efficient than the steam- 
engine, is crude and full of defects which further inven- 
tion ought to remove, while the steam-engine has been 
improved so far that little increase in its efficiency can bo 
expected, and more than a little is impossible, (j. a. e.) 

2 SiemotH, “ UlsousHion on tliu Theory of the Oo»-Eng!ne," Min. Proe. InsU 
C.E., 1882. 
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experiments on explo- 
■ion, 359, 36C. 


Compound engine, 17, 
111-122, 191; advan- 
tages of, 93, 116 

Compression in .steam- 
engines, 79; In air and 
gHS engines, 245, 249 

Condensation, initial, 80- 
93, 

Condenser, 71, 196, 225. 

Corliss gear, 174; engine, 
198 

Cornish lK>ileT, 16, 127; 
engine, 18 ; valve, 163. 

Crank-effort, diagram of, 
183-188. 

Crank shaft, torsional vi- 
bnition of, 190 

Crosby Indicator, 98. 

Cushioning, 79, 202. 

Cut-off, 72; variation of, 
159, 173-175. 

Cycle of operations, 26; 
Carnot’s, 40, oa 

Cylinder walls, influence 
of, 80-93, 

Dash-pot, 171. 

De Cans, 8. 

Della rorta, 8. 

Diagonal engines, 215. 

Dowson gas, 262. 

Drop in compound en- 
gines, 113. 

Dust fuel, 143. 

Duty of engines, 18, 95. 

Eccentric, 144. 

Efficiency of a heat-en- 
gine, 28, 94; perfect, 
46, 69; methods of 
testing, 97, 102; results 
of tests of, 95, 96, 103; 
of boiler and furnace, 
95 ; of mechanism, 
110; of gas-engines, 
262-264. 

Evans, 16. 

Exhaust, 72. 

Exhaust waste, 108. 

Expansion, adiabatic, 86, 
67 ; laoibermal, 89; 
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actual, in steam-en- 
gines, 82; incomplete, 
74 ; woric done in, 30. 

Expansion dlde-valve,157 
-159. 

Expansive use of steam, 
14, 72. 

Feed-pump, 137, 226. 

Feed-water-heater, 138, 
224. 

FJy-whcels, theory of, 
189. 

Forced draiigiit, 126, 141, 
228 

Fusible ping, 128. 

Calloway boiler, 129 ; 
tubes, 127, 

Gas-engine!!, 250 - 264 ; 
Lenoir’s, 251 ; Otto and 
Langen’s, 252; Otto's, 
258 ; Clerk's, 254 ; 
theory of, 256 - 264; 
efficiency of, 262-264. 

Gases, permanent, laws 
of, 28-38. 

Governors, 164-181; dis- 
engagement, 176; dif- 
ferential, 178; marine, 
179, 181, 

Ilackworth valve-gear, 
156. 

Hallauer, 80, 90. 

Heut-englne defined, 1; 
theory of, 23-54 ; per- 
fect, 46. 

Hesutefeullle, 7. 

Hero of Alexandria, 2. 

High-speed engines, 197, 
202-204. 

Him, 22, 80, 92. 

Historical sketch, 2-22. 

Horizontal engine, 195- 
217. 

Homblower, 17. 

Horse-power, 14; meas- 
urement of, 100. 

Hunting, 171. 

Huygens, 7. 

Hydrokineter, 187. 


Indicator, 14, 98, 99. 

Indicator diagram, 25 ; 
examples of, 101 ; com- 
pound, 117-122; in gas- 
engines, 251, 257, 258. 

Injector, 137. 

Internal-combustion en- 
gines, 248-264. 

Internal energy, 34 

Isochronism of governors, 
170. 

Isothermal expansion, 89. 

Joule s equivalent, 23. 

Joule 8 law, 83. 

Joy valve-gear, 156, 

Lap, 145. 

Ixmd, 145. 

Leopold, 15 

Liner, 195. 

Link motion, 152-155. i 

Liquid fuel. 143 I 

I^ocomotive, 229-240; 
early, 20; compound, j 
234-286; tmnway, 
237-239; Areless, 238; 
road, 240. 

Locomotive boiler, 138- 
134. 

M^Nanght, 19, 9H. 

Mallet’s compound loco- 
motive, 284. 

Marine engines, 213-228. 

Mechanical equivalent of 
heat, 23. 

Mechanical stokers, 142. 

Moscrop recorder, 182. 

Newcomen, 9, 10. 

Osciliatlng-cyllnder en- 
gines, *215, 

Otto’s gas-engine, 253. 

Papin, 8. 

Parallel motion, 193-104. 

Petroleum engines, 250. 

Piston packing, 195. 

Piston- valves, ICl. 

Pony truck, 280. 

Potter, 10. 

Fressare gauge, 128. 

Priming, 94^ 


Prolfll expansion gear, 
175. 

Pnlsomcter, 208. 

Pumping engines, 205- 
208. 

Quadruple-expansion en- 
gines, 120, 223. 

Kadlal axle-box, 230. 

Itadlttl valve-gears, 156. 

Jtankine, 22, 75; his 
statement of second 
law of thennodyna- 
mics, 48, 

Receiver, 112. 

Aegenorative gas-en- 

I gines, 264. 

Regenerator, 58. 

Rcgnanlt's law, 31; his 
experiments on steam, 
57 

Release, 72. 

Relief rings, 160. 

Reversibility, 48-45; con- 
ditions of, 50 52. 

Reversing gear, 152-156. 

Richards's Indicator, 98. 

Rotary engines, 210. 

Safety motor (Davey), 
209. 

Safety-valve, 8, 128. 

Savery, 6. 

Separator, 189. 

Side-lever engines, 213. 

Siemens, 178, 264. 

Slide-valve, theory of, 
144-150. 

Specific heat, .31 ; of gases, 
35; ofwatei,59. 

Stationary engines, 191- 

212 . 

Steam, properties of, 55- 
67 ; latent heat of, 60; 
saturated, 55; super- 
heated, 55, 65; den- 
sity of, 58, 76; total 
heat of, 61 s internal 
energy of, 62; adia- 
batit. expansiou of, 67, 
75; heat of formation 


of, 63; wet, 64, 67, 74,. 
104; isothermal ex- 
paiision of, 66. 
Steam-gaii, 65. 
Steam-jacket, 11, 87, 88 
Steam turbine, 212. 
Steeple-engine, 213. 
Stii'Jiiig’s air-engine, 53- 
54, 244-245. 

Sun-and-planet wheels,. 
13. 

Tandem engines, 111. 
Thermodynamics, laws of,. 
23 

Tlinni'von, Sir W., 22, 49. 
Tower’s spheiical engine,. 
211 . 

Traction engines, 240. 
Tramway locomotives,. 

237-239. 

Trevithick, 16. 

Tiick valve, 151, 
Triple-expansion engines, 
119, 221-223. 

Tiunk engine, 216. 

Valves, slide, 144-162;. 
gears, radial, 156; 
expansion, 157 ; piston, 
161 ; lift or disk, 168; 
Corliss, 174; throttle, 
173; safety, 8, 128; 
Trick, 151 ; double- 
ported, 151. 

Vertical engines, 201,218.. 
Wall engines, 201. 

Watt, 11, 12, 13, 14, 15. 
Webb’s compound loco- 
motive, 235. 

Welglit of engines, 226. 
Winding engines, 199. 
Wire-drawing, 77. 

Woolf, 17. 

Woolf engine. 111. 
Worcester, marqula of, 5.. . 
Working eubstanoe, 24. 
Worthington engine, 206- 
207. 

Zeuner’s allde-valve dia*- 
gram, 147. 
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'Slimi HAHMEB. ' See Hammto. 

STEARINE, in commerce, designates a solid mixture 
of fatty acids (chiedy palmitic and stearic) which is being 
produced industrially from animal fats and used largely for 
the making of candles. In chemistry it is a generic term 
for the three “ esters derivable from glycerin, 03115 ( 011 ) 3 , 
by the replacement of one or more of the three (OH )’8 by 
the residue C 13 H 35 O 3 , which, in stearic acid, is combined 
with “ H.’* Of these tri-stearine, 03115 ( 013113502 ) 3 , is the 
most important ; it occurs in animal fats only, largely in 
tallow. It crystallizes from ether in white pearly nodules, 
insoluble in cold but easily soluble in boiling alcohol It 
can be distilled undecomposed in vacuo. On gradual ex- 
posure to higher temperatures it fuses at 55** 0 . ; it then 
resolidifies, and then fuses again (permanently) at 7r*5 
(Heintz). The specific gravitv of the liquid is 0*9245 at 
65‘**5 0. (Duffy). 

STEEL. Sec Iron. 

STEELE, Sib Richard (1672-1729), one of the most 
active and prominent men of letters in the reign of Queen 
Anne, inseparably associated in the history of literature 
with his personal friend Addison. He cannot bo said to 
have lost in reputation by the partnership, because he was 
far inferior to Addison in purely literary gift, and it is 
Addison’s literary genius that has fioated their joint work 
above merely journalistic celebrity ; but the advantage 
was not all on Steele’s side, inasmuch as his more brilliant 
coadjutor has usurped not a little of the merit rightly due 
to him. Steele’s often-quoted generous acknowledgment 
of Addison’s services in The Tatkr has proved true in 
a somewhat different sense from that intended by the 
writer : — “ 1 fared like a distressed prince, who calls in a 
powerful neighbour to his aid ; I was undone by my 
auxiliary ; when I had once called him in I could not 
subsist without dependence on him.” The truth is that 
in this happy alliance the one was the complement of the 
other; and the balance of mutual advantage was much 
more nearly even than Steele claimed or posterity has 
generally allowed. 

The famous literary pair were born in the same year, 
1672, — Steele in Dublin, the senior by less than tw^o 
months. Steele’s father, >vho is said to have been a 
lawyer, died before ho had reached his sixth year, but 
the boy found a protector in his maternal uncle, Henry 
Gascoigne, secretary and confidential agent to two suc- 
cessive dukes of Ormonde. Through his influence he 
was nominated to the Charterhouse in 1684, and there 
first mot with Addison. Five years afterwards he pro- 
ceeded to Oxford, and was a postmaster at Merton when 
Addison was a demy at Magdalen. Their schoolboy 
friendship was continued at the university, and probably 
helped to give a more serious turn to Steele’s mind than 
his natural temperament would have taken under different 
companionship. Addison’s reverend father also took an 
interest in the warm-hearted young Irishman ; but their 
combined influence did not steady him sufficiently to keep 
his impulses within the lines of a regular career ; without 
waiting for a degree he volunteered into the array, and 
served for some time as a cadet ** under the command of 
the unfortunate duke of Ormonde.” This escapade was 
made without his uncle’s consent, and cost him, according 
to his own account, “ the succession to a very good estate 
in the county of Wexford in Ireland.” Still, he did not 
lack advancement in the profession he had chosen. A 
poem on the funeral of Queen Mary (1695), dedicated to 
Lord Cutts, colonel of the Coldstream Guards, brought 
him under the notice of that nobleman, who took the 
gentleman trooper into his household as a secretary, made 
him an officer in his own regiment, and ultimately pro- 
cured for him a captaincy in Lord Lucases fusiliers. 
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His n^e was noted for promotion by king William, but 

the king's death took place before anything had been 
done for Captain Steele. He would seem to have 
remained in the army, though never on active service, for 
several years longer. 

Steele probably owed the king's favour to honest admira- 
tion of the excellent principles of The Christian Hero, 
his first prose treatise, published in 1701. The “reforma- 
tion of manners” was a cherished purpose with King 
William and his consort, which they tried to effect by 
proclamation and Act of Parliament ; and a sensible well- 
written treatise, deploring the irregularity of the military 
c^racter, and seeking to i)rove by examples— the king 
himself among the number- that no principles but 
those of religion are sufficient to make a great man,” was 
sure of attention. Steele complained that the reception 
of The Ghrutmn Hero by his comrades was not so respect- 
ful; they persisted in trying him by his own standard, 
and would not pass “ the least levity in his words and 
actions'’ without protest. The sensitive and hot-beaded 
“hero ’’would seem to have been teased into fighting a 
duel, — his first and last, for he wounded liis antagonist 
dangerously, aud from that time was a staunch op[»onent 
of affairs of honour. His uneasiness under the ridicule 
of his irreverent comrades had another curious result : it 
moved him to write a comedy. “ It was now incumbent 
upon him,” he says, “ to enliven his character, for which 
reason lie writ the comedy called The Funeral, ” Although, 
however, it was Steele’s express purpose to free his 
character from the reproach of solemn dulness, and prove 
that he could write as smartly as another, ho showed 
greater respect for decency than had for some time been 
the fashion on the stage. The purpose, afterwards more 
fully effected in his famous periodicals, of reconciling wit, 
good humour, and good breeding with virtuous conduct 
was already deliberately in Steele’s mind when he wrote 
his first comedy. It was produced and published in 1701, 
was received on the stage with favour, and owing to its 
comparative purity helped, along with The Christian Hero, 
to comrnen.l its author to King William. In his next 
comedy, llie Lying Lover, or (he Ladies' Fnemlship, pro- 
duced two years afterwards, in 1703, Steele’s moral purpose 
was directly avowed ; and the play, according to his own 
statement, was “damned for its piety.” I'he Tender llus' 
hand, produced eighteen months later (in Ajiril 1705), 
though not less pure in tone, w^as more successful ; in this 
play he gave unmistakable evidence of his hap])y genius 
for conceiving and embodying humorous types of character, 
putting on the stage the parents or grandparents of Squire 
Western, Tony Lumpkin, and Lydia Languish. It was 
seventeen years before Steele again tried his fortune on 
the stage with The Consdims Lova's, the best atid most 
successful of his comedies, produced in 1722. 

Meantime the gallant caj)tain liad turned aside to 
another kind of literary work, in whicli, witJi the assistance 
of his friend Addison, lio obtained a more enduring 
reputation. There never w'as a time when literary talent 
w^as so much sought after and rewarded by statesmen. 
Addison had already been waited on in “his humble 
lodgings in the Haymarket,” and advanced to ofiice, W’hen 
his friend the succcvssful dramatist was appointed to the 
oifice of gazetteer. This "was in May 1707. It w'as 
Steele’s first connexion with journalism. The periodical 
was at that time taking the place of the ])amphlet as an 
instrument for wwking on public opinion. The Gazette 
gave little opening for the play of Steele’s lively pen, his 
main duty, as ho says, having been to “ keep the paper 
very innocent and very insipid ” ; but the position made 
him familiar with a new field of enterprise in which his 
inventive mind soon discerned materials for a project of 






Us own. The Tatler made its first appearance on the 
12th of April 1709. It was partly a newspaper, a journal 
of politics and society, published three times a week. 
Steele's position as gazetteer furnished him with special 
advantages for political news, and as a popular habitu^ 
of cofieediouses he was at no loss for social gossip. But 
Steele not only retailed and commented on social news, a 
function in which he had been anticipated by Defoe and 
others; he also introduced into The Tatler as a special 
feature essays on general questions of manners and 
morality. It is not strictly true that Steele was the 
inventor of the ICnglish “essay,” — there were essayists 
before the 18th century, notably Cowley and Temple; 
but ho was the first to use the essay for periodical pur- 
poses, and he and Addison together developed a distinct 
species, to which they gave a permanent character and in 
which they had many imitators. As a humbler motive 
for this fortunate venture Steele had the pinch of im- 
pecuniosity, due rather to excess of expenditure than to 
smallness of income. Tic had £300 a year from liis 
gazetteership, £100 as gentleman usher to Prince George, 
£800 from the Barbados estates of his first wife,^ and 
some fortune by his second wife — Mrs Mary Scurlock, 
the “Dear Pruc” of his charming letters. But Steele 
lived in considerable state after this second marriage, 
and was reduced to the necessity of borrowing before 
he started The Tatler, The assumed name of the editor 
was Isaac BickerstafTc, but Addison discovered the real 
author in the sixth number, and began to contribute in 
the eighteenth. It is only fair to Steele to state that the 
success of The Tatler was established before Addison joined 
him, and that Addison contributed to only forty-two of 
the two hundred and seven ty<one numbers that had 
ai>[)eared when the paper w'as stopped in January 1711. 

Only two months elapsed between the stoppage of The 
Tatler and the appearance of The Spectator^ which was 
the organ of the two friends from March 1, 1711 till 
DcccmW G, 1712. Addison was the chief contributor to 
the new venture, and the history of it belongs more to his 
life. Nevertheless it is to bo remarked as characteristic 
of the two writers that in this as in The Tatler Addison 
generally follows Steele s lead in the choice of subjects. 
The first suggestion of Sir Ilogcr de Coverley was Steele's, 
although it was Addison that filled in the outline of a 
good-natured country gentleman with the numerous little 
whimsicalities that convert Sir Boger into an amiable 
and exquisitely ridiculous provincial oddity. Steele had 
neither the finene.s.s of touch nor the humorous malice that 
gives life and distinction to Addison's picture ; the Sir 
Boger of his original hasty sketch has good sense as well as 
good nature, and the treatment is comparatively common- 
place from a literary i)oint of view, though unfortunately 
not commonplace in its charity. Steele's suggestive 
vivacity gave many another hint for the elaborating skill 
of his friend. 

Tfie Spectator was followed by The Guardian^ the first 
number of which appeared on the 12th of March 1713. 
It had a much shorter career, extending to only a 
hundred and seventy-five numbers, of which Steele wrote 
eighty-two and Addison fifty-three. This was the last of 
his numerous periodicals in which he had the assistance of 
the great Essayist. But he continued for several years to 
project journals, under great variety of titles, some of 
them political, some social in their objects, most of them 
very short-lived. Steele was a warm partisan of the 
principles of the Revolution, ardent and earnest in his 
political as in his other convictions. The Emjliehman 

* The name of this lady — a widow, Mrs Margaret Stretch — and 
some facts abont her have been ascertained by Mr George A. Aitken. 
See Aihenaswm^ May 1, 1886, and Mr Dobson’s Steele, pp. 61, 218. 


was Started in January 1714, immediately after the 
stoppage of The Guardian, to assail the policy of the Tory 
ministry. The Lover, started some six weeks later, was 
more general in its aims ; but it gave place in a month 
or two to The Reader, a direct counterblast to the Tory 
Examiner, The Engliskman was resuscitated for another 
volume in 1715 ; and in the same year he projected in 
rapid succession three unsuccessful ventures, — 2'own Talk, 
The Tea Table, and Chit-Chat, Three years later he 
started his most famous political paper. The Plebeian, 
rendered memorable by the fact that in it he bad to 
contend against his old ally Addison. The subject of 
controversy between the two life-long friends was Sunder- 
land’s Peerage Bill. Steele's last venture in journalism 
was The Tlteatre, 1719-20, the immediate occasion of 
which was the revocation of his patent for Drury Ijane. 
So ready was Steele in this kind of enterprise, w’hich he 
could always conduct single-handed, that apparently 
whenever he felt strongly on any subject he at once started 
a journal to give vent to his feelings. Besides these 
journals he wrote also several pamphlets on passing 
questions,— on the disgrace of Marlborough in 1711, on 
the fortifications of Dunkirk in 1713, on the “crisis” 
in 1714, An Apology for himself and his ^Vri tings 
(important biographically) in the same year, on the South 
Sea mania in 1720. 

The fortunes of Steele as a zealous Whig varied with 
the fortunes of his party. He lost his gazetteership when 
the Tories came into power in 1710. Over the l)unkirk 
question he waxed so hot that he tlircw u]) a pension and 
a com mission ership of stamps, and went into parliament 
as member for Stockbridge to attack the ministry with 
voice and vote as well as with pen, JTut he had not sat 
many weeks when he was expelled from the House for 
the language of his pamphlet on The Crisis, which was 
stigmatized as seditious. The Apology already mentioned 
was liis vindication of himself on this oorasion. With the 
accession of the house of Hanover his fortunes changed. 
Honours and substantial rewards w^ere showered uj>on him. 
He was made a justice of the peace, deputy-lieutenant of 
Middlesex, surveyor of the royal stables, governor of the 
royal company of comedians — the last a lucrative post, aud 
was also knighted (1715). After the suppression of the 
Jacobite rebellion he was aj)pointed one of the commis- 
sioners of forfeited estates, and spent some two j^ears in 
Scotland in that capacity. He obtained a i>atent for a plan 
for bringing salmon alive from Ireland. Differing from 
his friends in power on the question of the Peeroge Bill in 
1718, ho was deprived of some of his offices, but when 
Walpole became chancellor of the exchequer in 1721 
he was reinstated. But with all his emoluments the 
imprudent, impulsive, ostentatious, and generous Steele 
could never get clear of financial difiiculties, and he was 
obliged to retire from London in 1724 and live in the 
country. Ho spent his last years on his wife’s estate of 
Llangunnor in Wales, and, his health broken down by a 
paralytic seizure, died on the Ist of September 1729. 

A selection from Steele’s essays bus been edited by Mr Austin 
Dobson, wbo pvelixos a careful and syinj>atlictic memoir. Mr Dob- 
son has since written a fuller biography in Mr Lang’s scries of 
English Worthies. (W. M.) 

STKELYARD, Merchants of the, were Ilanse mer- 
chants who settled in London in 1 250 at the steelyard on 
the river side, near Cosin Lane, now Iron Bridge Wharf. 
Henry III. in 1259, at the request of his brother Richard, 
earl of Cornwall, conferred on them important privileges, 
which were renewed and confirmed by Edward I. It was 
chiefly through their enterprise that the early trade of 
London was developed, and they continued to flourish till, 
on the complaint of the Merchant Ad venturem in the reign 
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of Edward VI., they were deprived of their privileges. 
Though Hamburg and Lubeck sent ambassadors to inter- 
cede for them, they were not reinstated in their monopolies, 
but they succeeded in maintaining a footing in London 
till expelled by Elizabeth in 1597. Their beautiful guild- 
hall in Thames Street, described by Stow, was made a 
naval store-house It contained two famous pictures, 
painted in distemper by Holbein, representing Poverty 
and Riches, which were presented by the Hanse merchants 
to Henry, prince of Wales, and came into the possession 
of Charles 1., but are supposed to have perished in the 
fire which destroyed Whitehall. 

STEEN, Jan IJavicksz (1G26-1679), subject-painter, 
was born at Leyden in 1G26, the son of a brewer of the 
place. He studied at Utrecht under Nicholas Knuffer, an 
historical painter, and about 1 644 went to Haarlem, where 
he worked under Adrian van Ostade and under Jan van 
Goijon, whose daughter he married in 1649. In the 
previous year he had joined the painters^ guild of the 
city. Ju 16G7 he is said to have been a brewer at Delft, 
and in 1672 he received municipal authority to open a 
tavern. The accounts of his life, however, are very con- 
fused and conflicting. Some biographers have asserted 
that he was a drunkard and of dissolute life, but the 
number of his works — Van Westrheene, in his Jan JS*teeriy 
£tude SU7' l^Art en Holland^ has catalogued nearly five 
hundred — is sufficient in itself to disprove the charge. 
His later pictures bear marks of haste and arc less care- 
fully finished than those of his earlier period. Ho died 
at Leyden in 1 679. 

The works of Jan Steen are distinguished by correct- 
ness of drawing, ailmirable freedom and spirit of touch, 
and clearness and transparency of colouring. But their 
true greatness is due to their intellectual <iualities. In 
the wide range of his subjects, and their dramatic charac- 
ter, he surpasses all the Dutch figure- painters, with the 
single exception of Rembrandt. if is productions range 
from the stately interiors of grave and wealthy citizens to 
tavern scenes of jollity and debauch, lie painted chem- 
ists in their laboratories, doctors at the bedside of their 
patients, card-parties, marriage feasts, and the festivals of 
St Nicholas and Twelfth Night, — even religious subjects, 
though in thesv^. he was least successful. TIis rendering of 
children is especially delightful. Dealing often with the 
coarser side of things, his work is full of humour ; he de- 
picts the comedy of human life in a spirit of very genial 
toleration, but now and again there appear keenly telling 
touches of satire which recall such a pictorial moralist as 
Hogarth. 

Thft National Oullory coutaina one ]»ifturi} by Jaa Stpcii, — Uie 
Music Maxtor ; and other evccllcnt examples of lii.s nrt are pre- 
served in the lioyal, the Ihite, tlie Ashburton, and the Northbiook 
collections, at Apsley House and Biidgewater House, and in the 
galleries of The Hague, Amsterdam, and the Hermitage, St Peters- 
burg. 

8 TEFFANI, AciosTixo (1655-1730), ecclesiastic, diplo- 
matist, and musical composer, was born at Uaslelfranco in 
1655, and at a very early age was admitted as a chorister 
at St Mark’s in Venice. In 1667 the beauty of his voice 
attracted the attention of Count Tatteiibach, by whom he 
was taken to Munich, where his education was completed 
at the expense of Ferdinand Maria, elector of Bavaria, 
who appointed him “Churfiirstlicher Kammer- und Hof- 
musikus,” and granted him a liberal salary. After receiving 
instruction from Johann Kospar Kerl, and possibly Ercole 
Bernabei, he was sent in 1673 to study in Romo, where, 
among other works, he composed six motets, the original 
MSS. of which are now in the Fitzwilliam Museum at 
Cambridge On his return to Munich in 1674 he pub- 
lished his first work, Pmlmodia Vespertina^ a part of which 
was reprinted in Martini’s Saggio di Gontrappunto in 1674. 


In 1675 he was appointed court organist, and in 1680 he 
was ordained priest, with the title of abbato of Lepsing. 
His ecclesiastical 8 tatu.s did not, however, prevent him 
from turning his attention to the stage, for which, at 
different periods of his life, he composed works which un- 
doubtedly exercised a potent influenco upon the dramatic 
music of the period. Of liis first opera, Ma^xo Aurdio^ 
produced at Munich in 1681, the only copy known to 
exist is a MS. score preserved in the royal library at 
Buckingham palace. It was followed by Sohnt^ in 1685, 
Senno Tulllo in 1686, AUmco in 1687, and Niobe hi 1688 ; 
but of these four last-named works no trace can now be 
discovered. Kiobe was the last opera StefTani composed 
at Munich. Notwithstanding the favour shown to him 
by the elector Maximilian Emanuel, he accepted in 1089 
the appointment of kapellmeister at the cniirt of Hanover, 
where he speedily gained the goodwill of Ernest Augustus, 
duke of Brunswick-Liineburg (afterwards raised to the 
dignity of elector of Hanover), the duchess Sophia 
Charlotte (afterwards electress of Brandenburg), the 
philosopher Leibnitz, tlie abbate Ortensio Mauro, and 
many men of letters and intelligence, and where, in 1710, 
he showed great kindness to Handel, who was then just 
entering upon his glorious career. He inaugurated a long 
series of triumphs in Hanover by composing, for the 
ofiening of the now oj)era-house in 1689, an opera called 
Ennxo il Leone, which was produced with extraordinary 
splendour and achieved an immense reimtation. For the 
same theatre he com[)Osed La Lotta JE)xo}e con AchlUeo 
in 1689, La Superbia J Alemvndro in 1690, Orlando 
(lenerono in 1691, Le Eleafi Coucordi in 1692, La LiberUt 
Coutenta in 1 693, I Trlon/i del Fain and f Jktccanali in 
1695, and Jinseide in 1696. The libretto of Eriseide is 
by Palmieri. Those of most if not all the others are by 
Ibe abbate Mauro. The scores are prescr\ed at Buck- 
ingham palace, where, in company with five volumes of 
songs and three of ducts, tliey form part of the collec- 
tion brought to England by the eh^ctor of Hanover in 
1714. But it was not only as a musician that StefTani 
distinguish er! himself in his new lionie. Tlie oJevation of 
Ernest Augustus to the electorate in 1692 led to difficul- 
ties, for the arrangement of whicli it Avas necessary tJiat 
an ambassador should visit the various Cerman courts, 
armed with a considerable amount of diplomatic j»ower. 
The accomplished abbate was sent on tins delicate mission 
in 1696, with the title of envoy extriiordiiuiry ; and he 
fulfilled his difficult task so aa’cII tliat Tojic Innocent XI., 
in rec;ognition of certain j)ri\ilegcs he had secured for the 
Hanoverian (yatholics, consecrated him bislioj) of Spiga 
m parUlms injUldiwti. In 1()98 he was sent as ambus 
sador to Brussels; and after the death of Ernest Augustus 
in the fcame year he entered the service of tlie elector 
palatine, John ‘William, at Dusscldorf, whore he licid the 
offices of privy councillor and protonotary of the lioJy see 
Invested with these high honours, Stetfani could scarcely 
continue to produce dramatic compositions in puhlic witli 
out grievous breach of etiquette. But Ins genius was too 
real to submit to repression ; and in 1709 he ingeniously 
avoided the difficulty by producing tw^o new o\^vmi^—Enea 
at Hanover and l^assUone at Diisscklorf — in the name of 
his secretary and amanuensis (rregorio Biva, whose sig- 
nature is attached to the scores preserved at Buckingham 
palace. Another score-- that of Arminio — in the same 
collection, dated Dusseldorf, 1707, and evidently the work 
of Steffani, bears no composer’s name. 

Stetfani did not accompany the elector George to Eng- 
land ; but in 1721 the Academy of Antient Musick in 
London elected him its honorary president for life ; and 
in return for the compliment he sent the association a 
magnificent St^hat Mater, for six voices and orchestra, 
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and three fine 'madrigals. The MSS* of these are still in 
existence ; and the British Museum possesses a very fine 
Conjitehory for three voices and orchestra, of about the same 
period. All these compositions are very much in advance 
of the age in which they were written ; and in his operas 
Steffani shows an appreciation of the demands of the stage 
very remarkable indeed at a period at which the musical 
drama was gradually approaching the character of a mere 
formal concert, with scenery and dresses. But for the 
MSS. at Buckingham palace, these operas would be utterly 
unknown ; but Steffani will never cease to be remembered 
by his beautiful chamber duets, which, like those of his 
contemporary Carlo Maria Clari (1669-1745), are chiefly 
written in the form of cantatas for two voices, accompanied 
by a figured bass. The British Museum possesses more 
than a hundred of these charming compositions,^ some of 
which wore published at Munich in 1679. Steffani visited 
Italy for the last time in 1729, in which year Handel, who 
always gratefully remembered the kindness he had received 
from him at Hanover, once more met him at the palace of 
Cardinal Ottoboni in Home. This was the last time the 
two composers were destined to meet. Steffani returned 
soon afterwards to Hanover, and died in 1730 while 
engaged in the transaction of some diplomatic business at 
Frankfort. 

STEIBELT, Danikl { r , 1760-1823), pianist and com- 
poser, was born between the years 1755 and 1765 at 
Berlin, w'liere he studied, at the expense of the crown 
prince Frederick William, under Kirnberger. Very little 
is known of his artistic life before 1790, when he settled 
in Paris, and attained great popularity as a mrtuom by 
means of a pianoforte sonata called La Coquette^ which 
he composed, in conjunction with Hermann, for Queen 
Marie Antoinette, and almost equal credit as a dramatic 
composer by an opera entitled AWeo et JnlieUe^ produced 
at the Thefltre Feydeau in 1793, In 1796 Steibelt re- 
moved to London, whore his pianoforte playing attracted 
an amount of attention which in 1798 was raised to an 
absolute furore by the production of his concerto (No. 3, 
in Eb) containing the famous ‘‘Storm Hondo — a vfork 
that ensured his popularity, in spite of the far higher 
claims of dementi, Dussek, and John Baptist Cramer, 
ivhoso attainments as viHuody composers, and thoroughly 
accomplished artists were infinitely superior to his own. 
In the following year Steibelt started on a professional 
tour in Germany ; and, after playing with some success 
in Hamburg, Dresden, Prague, and Berlin, he arrived in 
May 1800 at Vienna, where, with the arrogance which 
formed one of the most prominent characteristics of his 
nature, he challenged Beethoven to a trial of skill, which 
naturally resulted in his irretrievable discomfiture. His 
position in Germany being no longer tenable after this 
pitiful failure, he retired to Paris, and during the next 
eight years lived alternately in that city and in London, 
where his reputation continued undiminished. In 1808 
he was invited by the emperor Alexander to St Peters- 
burg, and there he resided, in the enjoyix^ent of a lucrative 
appointment^ until his death on September 20, 1823. 

Besides his dramatic music, Steibelt left behind him an enormous 
number of compositions for the pianoforte, many of which exhibit 
n certain amount of orij^nality, though they can scarcely be 
regarded sa works of genius. His pla3ang, thoi^h exceedingly 
brilliant, was wanting in the higher <|ualities which so strikingly 
charnctcriKed that of his contemporaries, John Cramer and Muzio 
dementi ; but he was undoubtedly gifted with talents of a very 
high order, and the reputation he eidoyod was fairly earned and 
honourably maintained to the end. 

STEIN, Heineicii Feiedeioh Kabl, Baeon vom und 
ZUM (1757-1831 ), one of the greatest of German statesmen, 
and perhaps the most influential forerunner of Bismarck in 
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the creation of German unity, was hom at N^u Wi 
October 26, 1757. He was a member of the independent 
noblesse or knighthood of the German empire (Keichsritter- 
schaft), and his ancient family seat, Burg Stein, lies on a 
hill rising above the Lahn opposite Nassau. In his auto- 
biography he speaks of his parents as “pious and genuinely 
Gorman,*’ and ascribes to their teaching his own religious 
and patriotic feelings, his sense of the dignity of his family 
and order, and his conviction of the duty of devoting his 
life to the public weal. Though the youngest but one of 
ten children, Stein was selected by his parents as the 
“Stammhaltcr,” or representative and maiotainer of the 
family name and dignity, and his el4er brothers acqui- 
esced in this arrangement. 

From 1773 to 1777 Stein studied political economy,, 
jurisprudence, and history at the university of Gottingen, 
where he made his first acquaintance with English insti- 
tutions, his knowledge and appreciation of which are often 
manifest in his later career. His original intention was 
to qualify for an appointment in the imperial courts, but 
this sphere of work was little to his taste, and in 1780 he 
took the step, somewhat unusual for an imperial knight, 
of entering the service of Prussia. Ho became an official 
in the mining department, and by 1784 had risen to be 
head of the administration of mines and manufactures 
for Westphalia. In 1796 he wes made supreme presi- 
dent of the provincial chambers of Westphalia, an appoint- 
ment which gave him opportunity to evince his great 
administrative talents. In 1785 his administrative career 
was interrupted for a short time by a diplomatic mission 
to the elector of Mainz, and in 1786-87 he made a 
long professional tour in England, chiefly in the mining 
districts. 

In 1804 Stein was created a minister of state, with the 
portfolio of excise, customs, manufactures, and trade. In 
this capacity ho abolished the internal customs duties 
throughout Prussia, and effected several other needed 
reforms ; but he was unable to modify the general disas- 
trous tenour of the Prussian policy, which was now ripen- 
ing for the catastro])he of Jena. Stein’s remonstrances 
with the king and his strictures upon the course of the 
administration w^ro couched in the most open and unspar- 
ing language, and they were specially directed against the 
system of government through privy cabinet counsellors, 
who had practically come to supplant the ministers with- 
out possessing either an official knowledge of affairs or 
a ministerial responsibility. He refused to join in the 
reconstituted ministry after Jena unless this abuse were 
done away with, and Frederick William 111., already 
wounded by the frankness of Stein’s criticism, sent him 
his dismissal in a most ungracious form (January 3, 
1807), When the king, however, found himself left in 
the lurch by his ally Bussia, at the peace of Tilsit (July 
9, 1807), he turned in despair to the strong and candid 
counsellor he liad dismissed half a year before, and invited 
Stein to re-enter his service, practically on his own terms. 
Curiously enough Stein’s appointment as minister pre- 
sident was encouraged by Napoleon, who seems to have 
seen in him merely the clever organizer and financier, who 
would most easily put Prussia in a position to pay the 
enormous war indemnity levied on it Stein took office 
on October 4, 1807, and at once began that weighty series 
of organic reforms with which his name is most indis- 
solubly connected. The emancipation edict appeared on 
October 9, 1807, a few days after the formal receipt of 
his powers, and the municipal ordinance was published 
on November 19, 1808. In the interim he co-operated 
zealously with Scharnhorst in the reconstitution of the 
army, carried out a number of important financial and ad- 
ministrative reforms, and prepared the way for a thorough 
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fbeoirntnibtioti of the whole framework of government, I 
which, however, he himself waa not to have an opportunity ' 
to efEect 

Stein’s momentous ministry did not last much more than 
a year, Napoleon soon awoke to the eminently patriotic 
and energetic character of the man he had incautiously re- 
commended, and an intercepted letter gave him the oppor- 
tunity to demand Stein’s dismissal. Frederick William 
had no option but to comply, as he shrank from tho only 
possible alternative of an open breach with the French 
emperor. Stein was proscribed by Napoleon, his property 
in Westphalia was confiscated, and ho himself had to take 
refuge in Austria from the French troops.^ 

In 1812 the czar Alexander invited Stein to St Peters- 
burg, where he filled the {tost of unofficial adviser to his 
imperial majesty on German or rather on anti-Napoleonic 
affairs ; and it would perhaps be difficult to overestimate 
the influence of the proximity of such a man in keeping 
Alexander’s courage screwed to the sticking-point. When 
the scene of the campaign of 1812 was transferred to 
Germany, Stein was entrusted with the administration of 
the Prussian districts occupied by the llussian troops, and 
he shares with Yorck the merit of arousing East Prussia 
to take arms against the French, and so of calling the 
“ Landwehr ” into existence for the first time. To Stein 
also mainly belongs the credit of effecting that union of 
Bussia and Prussia (treaty of Kalisch, February 27, 
which was perhaps the main factor in the over- 
throw of Napoleon. After the battle of Lcipsic Stein 
became supreme ])resident of a central commission 
appointed to administer the lands occupied by the allied 
armies, in which post he was indefatigable in providing 
tho men and material necessary for a successful prosecu- 
tion of the war. When the military struggle was over 
Stein’s work was practically done. The two tendencies 
of absolutism on the one hand and particularism on tho 
other which determined tho tone of the Vienna congress 
were equally repugnant to him, and ho took little {^rt 
in its deliberations. He also refused the invitations of 
Austria and Prussia to represent them at the Frankfort 
diet, a makeshift in which ho had no confidence or hope. 
Tlie rest of his life he spent in retirement, sharing his 
time between Frankfort and liis property in Westphalia, 
and tho only office he ever again filled was that of marshal 
of tlie provincial estates. In 1819 he founded the society 
for the publication of the Jlonumenta Germanist IJistorioa^ 
which has since done such admirable work. He died on 
June 29, 1831, in his seventy-fourth year, on his estate 
of Cappenberg in Westphalia, leaving a family of three 
daughters. His wife was Countess von Walmoden-Gim- 
born of Hanover, a granddaughter of George II. 

Stein’s distinguishing merit as a statesman is that he was 
practically tho lirst to see the urgent necessity of (lerinaii unity, 
to contemplate its realization as possible, and to inaugurate a policy 
likely to bring it about. That which, now that it has been 
accomplished by Stein’s great successor, seems to us almost a 
matter of course, was a mere chimera to most of our forefathers, 
and it required the faculty of a politiwil seer to attain Stein’s clear 
views of future possibilities. Stein saw, too, that tho only hope 
of salvation lay in the people as such, — that he must enlist the 
sympathies of tlio nation and raise its moral tone. To this end a 
.scries of groat and just reform.s w'as necessary. If a deep national 
sentiment was to be evoked, the people must be freed from feudal 
burdens ; if they were to carry on an etfcctive struggle for 
independence, tliey must first acquire personal liberty. Bis 
emancipation edict, therefore, which has been called the balieas 
corpus act of Prussia, abolisbod serfdom, did away with the dis 
tinctions of caste, and abrogated the feudal restrictions upon the 
free disposition of person and property (coinimre Prussia, vol. xx. 

^ The belief that Stein occupied himself during his retirement in 
propagating his opinions through the Tugeudbund ” seems from recent 
investigations to be erroneous. He lia<i no sympathy with secret 
societies, and all indications go to show that he rather disapproved of 
the league than otherwise. 


pp. 11, 12). This reform, however, Stein found, in a sense, ready 
to his hand *, it was demanded by the spirit of the times, and can 
hardly be looked on as a purely individual acliioveinent. His 
most distinctive work was a great scheme of political refonn, in 
which he contemplated the conversion of tho absolute monarchy 
of Prussia into a free representative state. Jffe wisely began the 
urocess by introducing the principle of free local government in 
liis Stwlto-Ordnung, or nmincipal ordinance. The people had to 
be roused to take an inten^st in governing themselves, and it was 
easier to expand this interest from the local to the national than 
to work down from the national to tho local. Stein did not see 
much more than this beginning of his plans, but tho famous 
“ Political Testament ” he drew un on leaving olfice shows how 
wide-sweeping were the reforms ho contemplated. The right of 
self-government was to be extended to the rural communes, and 
a thorough reform of cveiy branch of tho administration was to be 
effected, while tho coj>ing-stoiic of the new cdilico was to take the 
form of a free representative parliament. Time, houever, has lieen 
on his side, and it is not too much to say with l*rof. Von Treitachke 
that every advance Germany has since made in political life has 
brought it nearer the ideals of Stein. 

The standard work on Stein is tl»e bloRiaphy !>> (». II Pert*. 6 vols., 1849>S5, 
but few Knalish rcHders will feel the need of Kuing beyond Tiof. Si'eley's ad- 
inimble Lif6 anii Time» o/Hteijit London, 1879, which also contains a fulfblblio- 
giaphy. (J. F. M.) 

STEINAM ANGER (Hung. Szomhaihely ; Lat, Saharia\ 
the chief town of the trans-Danubian county of Vas, 
Hungary, is an old place of some interest. Though it has 
only 12,000 inhabitants, it is the seat of a Roman Catholic 
bishop, and has a Dominican convent, a seminary, gymna- 
sium, chamber of advocates, large orphanage, fine theatre, 
and a number of superior Government offices. The in- 
terior of the cathedral is of great beauty, in the Italian 
style. The town is at the junction of four different rail- 
ways, and is rapidly rising in importance. 

STEINER, Jakob (1796-1863), one of the greatest 
geometricians of all ages, was born on the 18th of March 
1796 at the Swiss village of Utzendorf (canton Bern), 
Here he grew up helping his father in his agricultural 
pursuits, learning to write only at the age of fourteen. 
At eighteen he became a pupil of Pestalozzi, and after- 
wards studied at Heidelberg. Thence he went to Berlin, 
earning a livelihood here as in Heidelberg by giving 
private lessons. Here ho became acquainted wdth Orelle, 
who, encou^ged by his ability and by that of Abel, then 
also staying at Berlin, founded his famous (1826). 

After Steiner’s publication (1832) of Lis Syatematuche 
Entusichelungen he got, through Jacobi’s exertions, who 
was then professor at Kdnigsberg, an honorary degree of 
that university ; and through tho influence of Jacobi and 
of tho brothers Alexander and Wilhelm von Humboldt a 
new chair of geometry was founded for him at Berlin 
(1834). This he occupied till his death, which took place 
in Bern on April 1, 1863, after years of bad health. 

Steiner’s mathematical w^ork w'as confined to geometry. 
This he treated synthetically, to the total exclusion of 
analysis, which he hated, and he is said to liave considered 
it a disgrace to synthetical geometry if equal or liighcr 
results were obtained by analytical methods. In his own 
field he surpassed all his contemporaries. ITis investiga- 
tions are distinguished by their great generality, by the 
fertility of his resources, and by a rigour in his proofs 
which rivals that of tho ancients, so that ho has boon 
considered the greatest geometrical genius since the time 
of Apollonius. 

In \mSystchiatisclie JSntwirkchnig der Abhangigkcit gemetrischer 
Oestalk^i von einander he laid the foundation on which synthetic 
geometry in its present form rp.sts. Ho introduces what are now 
called the geometrical forms (the row, flat pencil, iic.), and estab- 
lishes '^tween their elements a oiic-ono correspondence, or, as he 
calls it, makes them piojoctivc. He next gives by aid of these 
projective rows and pencils a new generation of conies and ruled 
quadric surfaces, “whicli leads quicker and more directly than 
former methods into the inner nature of conics and leveals to us tho 
organic connexion of their innumerable j>roporties and mystcrios.” 
Tn tins work also, of wbicli unfortunately only one volume ap- 
peared instead of the projected five, wc sec for the first time the 
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principle of duality introduced from the very beginning as an im- 
mediate outflow of the most fundamental properties of the plane, the 
line, and the point, so that n proof of its correctness is not required. 

In a second little volumo, IHe gemnetrischen Comiru^imim auage- 
fdJirt rtiitteht dar gei'adm Linie uitd cinea festeti Kreim (1833), he 
shows, what had been already suggested by Poncelet, how all prob- 
lems of the second order can be solved by aid of the stra^ht-edge 
alone without the use of compasses, as soon as one circle is given 
on the. drawing paper. 

The rest of Steiner s writings are found in numerous papers mostly 
ublished in Crclle's Journal, the first volume of which contains 
is first four pa})cr8. The most important are those relating 
to alg(d)r(tical curves and surfaces, especially the short (laper 
Allgroituiie JSfge/iscJufften algebraischcr Curven, This contains only 
results, and there is no indication of the method by which they 
were obtained, so that, according to Hesse, “ they arc, like Fermat’s 
theorems, ritidles to the present and future generations.” Eminent 
analysts succeeded in proving some of the theorems, but it was 
reserved to (hemona to prove them all, and that by a uniform 
synthetic method, in. his hook on algebraical curves. Otlier imj>ort- 
ant investigations relate to maxima ami minima. Starting from 
simple elcineutaiy propositions, Steiner advances to the smut ion 
of tirohlems which analytically require the calculus of variation, 
imt which at the time altogether surpassed tlie jiowers of that cal- 
culus. Connected with this is the paper Vorn. Krumwingsschtirr- 
puvHe fihcncT Carom, which contains numerous yiropertics ut pedals 
and roulettes, esyiccially of their areas. 

Steiuei’s payicrs have been collected ami published in two volumes 
by the Hcrlm Academy. PI is lectures on synthetic geometry, coii- 
iainiiig the tlieory of conic.s, have been inildisheil since his death, 
edited l»y (leisor and Schroter. Hiogiaphical notices are contained 
in (Jeiser's pamphlet Zar Enmuirung an J. JS'lnncr (Scliatl'hauseii, 
1874). 

STKNDAL, a inaniifacturiug town and important rail- 
way junction in l^russian Saxony, and tho former capital 
of the Altmark, is picturesquely situated on the Uchte, 33 
miles to the north-east of Magdeburg. Among tho relics of 
its former importance are the cathedral, built in 1420-24 
(though originally founded in 1188) and restored in 1857, 
the Gothic cliurch of St Mary, founded in 1447, a ‘‘Boland 
column” of 1535, and two fortified gateways, dating from 
the 1 3th century. The last form the chief remains of 
the ancient fortifications, tlie site of which is now mostly 
occupied by promenades. A monument to the archajologist 
Winckelmann (1717 G8) commemorates his birth in the 
town. Stendal is tho seat of a large railway workshop, 
and carries on various branches of textile industry, besides 
the manufacture of tobacco, machinery, stoves, gold-leaf, 
^c. The earliest printing-press in tho Altmark was erected 
here, and published an edition of the Saclisemfnrfjel in 1488 
as its first book. Tho population in 1885 was 16,186. 

Stwidal ivas founded m 11 hi by Albert the Bear, on the site of a 
WendLsh settlement, and soon afterwards «c(|uired a municij)al 
charter. Becoming capital of the Altmark and a frequent imyterial 
residence, it rose to a considerable degree of jirosperity, in part 
rweiitly restored to it by its railway connexions. When tho mark 
was divided in 1‘2,^8, Stendal became the scat of the older or 
Stondal branch of tho house of Ascauia, which, lioivever, became 
extinct in 1320. Tho original Wonds were gradually fused with 
the later Saxons, althoiifdi the Plutea Slavoiih'u, inentioned in 
1475, was still distinguished as the Wcudeu Strusse in 1567. Tho 
population still exhibits a marked Slavonic olcinent. 

STENOGRAPHY. See Shoutiianb. 

STJCPHANUS BYZANTTIJS, the author of a geo- 
graphical dictionary entitled of which, apart from 

some fragments^ wo possess only the beggarly epitome of 
one Hermolaus. This work was first edited under the 
title llcpi TToAeoiv (Aldus, Venice, 1502) \ there are modern 
editions by Dindorf (1825), ‘Westermann (1839), and 
Meineke (vol. L, 1850). Even in the imperfect form in 
which we have^it the book is of great value from the 
references to ancient writers which it preserves. Hcr- 
molaus dedicates his epitome to Justinian; whether the 
first or second omperor of that name is meant is disputed, 
but it seems probable that Stephanus flourished in the 
earlier part of the 6th century. 

STEPHEN, St, described in late MSS. of Acts xxii. 20 
and in subsequent ecclesiastical tradition as ir/xi»ro/aa^m, 
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was one of the first seven deacons who were chosen by^ 
the church in Jerusalem at the instance of the apostles. 
He is spoken of as “a man full of faith and tho Holy 
Spirit,” and, though his official function was rather the 
“ serving of tables ” than the ministry of the word, the 
narrative of tlie book of Acts shows him to have been 
principally and pre-eminently a preacher. After a brief 
period of popularity he was accused before the sanhedrin 
as a blasphemer, and, without being allowed to finish his 
speech in his own defence, he was hurried without the city 
walls and stoned to death (c. 37 a.b.). “ Devout men ” — 
an expression apparently used to denote the uncircumcised 
adherents of the synagogue (see Acte x. 2)-“buried Stephen 
and made great lamentation over him. His martyrdom is 
commemorated in the Latin Church on December 26 and 
in the Greek on December 27. Ecclesiastical tradition 
tells that in the year 415 his remains were discovered by 
Lucian, priest of Caphar-Gamala near Jerusalem ; after 
being deposited for some time in Jerusalem, they were 
removed by tho younger Theodosius to (’Jonstantinopie, 
and thence by Pope Pelagius to Rome. Some relics of 
Stephen were also brought from Palestine to the West by 
Orosius. Their discovery is commemorated on August 3. 

The ministry and martyrdom of Stephen marked a great 
crisis in the history of the relations of the Christian church 
to tlie Gentile world. At first, wo are informed, the early 
disciples, numbering three thousand souls, “ had favour 
with all the people” (Acte ii. 47), who protected thorn 
against the rulers, elders, and scribes ; “ for all men glori- 
fied God for that which was done” (Acts iv. 21), and the 
people “magnified” tho apostles (v. 13). It was this 
great pojiularity of the disciples of Jesus in Jerusalem 
that led to the ordination of the deacons. Soon a great 
revulsion of feeling took place. Stephen, “ full of grace 
and jiower,” had wrought “great wonders and signs 
among the people” (vi. 8); then suddenly arose “certain 
of the synagogue,” disputing with Stephen, and were 
“unable to withstand tho wisdom and spirit by which he 
spoke.” VVliat was tho new and offensive element intro- 
duced by Stephen into the apostolic preaching 1 The 
accusations against him, and his speech in his own de< 
fence, alike show that he was the first to realize with any 
clearness tho greatness of the Cliristian revolution, — tho 
incompatibility of the Mosaic institutions with the spiritu- 
ality and freeness of the gospel and with its destiny to 
become a message of salvation for the whole w'oiid. The 
entire drift of his speech is to show the progressive 
character of revelation, and to show that, as God had often 
manifested Himself apart from the forms of the law and 
the synagogue, these could not bo held to be of the essence 
of religion. The seed of much that is most distinctive of 
the Pauline eiiistles was sown by the preacliing of Stephen. 

STEPHEN L, bishop of Rome from about 254 to 257, 
follow'ed Lucius I. He withdrew from church fellowship 
with Cyprian and certain Asiatic bishops on account of 
their views as to the necessity of rebaptizing heretics 
(Euseb., //. E.y vii, 5 ; Cypr., Epp.^ 75). He is also 
mentioned as having insisted on the restoration of the 
bishops of Leon and Astorga, who had been deposed for 
unfaithfulness during persecution but afterwards had 
repented. He is commemorated on August 2. His 
successor was Sixtus II. 

STEPHEN IL, pope from March 752 to April 757, was 
in deacon’s orders when chosen to the vacant see within 
twelve days after the death of Zacharias.^ The main 

^ Zacliaiias died Murcli 15, 752, and a presbyter named Stephen 
was forthwith chosen to succeed him, who, however, died four days 
afterwards and before consecration. Tliis Stephen is occasionally 
called Stephen II., the number of jiopes of the name being thus raised 
to ten. 
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difficulty of his pontificate was in connexion with the 
aggressive attitude of Aistulf, king of the Lombards. 
After unsuccessful embassies to Aistulf himself and appeals 
to the emperor Constantine, he, though in feeble health, 
set out to seek the aid of Pippin, by whom ho was received 
in the neighbourhood of Vitry lo Brule in the beginning 
of 754. He spent the greater part of that year at St 
Denis. The result of his negotiations was the Frankish 
invasion of Aistulf’s territory and the famous “ donation 
of Pippin (see Popedom, vol. xix. p, 495 ; and compare 
Fran(3K, vol. ix. p. 531). The de^tb of Stephen took 
place not long after that of Aistulf. Ho was succeeded 
by Paul T. 

STEPHEN HI., pope from August 1, 768 to January 
24, 772, was a native of Sicily, and, having come to 
Home during the pontificate of Gregory IIT., gradually 
rose to high office in the service of successive popes. On 
the deposition of Constantine IT., Stephen was chosen to 
succeed him. Fragmentary records are preserved of the 
council (Aiiril 769) at which tlje degradation of Con- 
stantine was completed, certain new arrangements for 
papal elections made, and the practice of image-wwship 
confirmed. Tlie politics of Stephen’s reign are obscure, 
but he inclined to the Lombard rather than to tlie Frankish 
alliance. He was succeeded by Adrian T. 

STEPHEN IV., pope from June 816 to January 817, 
succeeded Leo ITT., whose policy he continued. Immedi- 
ately after his consecration he ordered the Homan people 
to swear fi<lelity lo Louis the Pious, to whom he found 
it [)rudent to betake himself i)ersonally in the following 
August. After the coronation of l^ouis at Hheims in 
October he returned to Home, where he died in the 
beginning of the following year. His successor was 
Paschal i. 

STEPHEN V., pope from 885 to 891, succeeded Adrian 
III., end was in turn succeeded by Formosus. In his 
dealings with Constantinople in t])0 matter of Photius, as 
also in liis relations with the young Slavonic church, he 
pursued the policy of Nicholas J. His pontificate was 
otherwise unimportant. 

STEPHEN Vf., pope from May 896 to July-August 
897, succeeded Boniface AH., and was in turn followed by 
Homanus. He is remembered only in connexion W'ith his 
conduct towards the remains of Formosus, his last pre- 
decessor but one (see I\>iiMosiT.s). It excited a tumult, 
whicli ended in his imprisonment and liis death by strang- 
liiiK'. 

STEPHEN VII. (February 929 to March 931) and 
STEPHEN VIll. (duly 939 to October 942) were virtually 
nonentities, wlio held the poiititicato during the so-called 
“ pornocracy ” of Theodora and JMarozia (see Home, vol. 
XX. p. 787- 8). 

STEPHEN IX., pope from August 1057 to March 
1058, succeeded Victor IT. (Gebhard of Eichstiidt). His 
baptismal name wa.s Frederick, and he was a younger 
brother of Godfrey, duke of Upper Lorraine, who, as 
manpiis of Tuscany (by his marriage with Beatrice, widow 
of Boniface, marquis of Tuscany), played a j»rominent part 
in the politics of the period. Fre'^erick, who had been 
raised to tlie cardinalate by Loo I}< , discharged for some 
time the functions of papal legate at Constantinople, and 
was with Leo in his unlucky expedition against the 
Normans. He shared the vicissitudes of his brother’s 
fortunes, and at one time had to take refuge from Henry 
III. in Monte Cassino. Five days after the death of 
Victor II. (who had made him cardinal-priest and abbot 
of Monte Cassino), he was chosen to succeed him. He 
showed great zeal in enforcing the Hildebrandine policy 
as to clerical celibacy, and was planning large schemes for 
the expulsion of the Normans from Italy, and the eleva- 
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tion of his brother to the imperial throne, when he was 
seized by a severe illness, from w^hich he only partially 
and temporarily recovered. Ho died at Florence March 
29, 1058, and was succeeded by Benedict X. 

STEPHEN (1105-1154), king of England, the third 
son of Stephen, count of Blois, ’and Adela, daughter of 
William the Conqueror, w’as l>orn at Blois in 1105. He 
obtained the county of Mortain by the gift of his uncle 
Henry I. and that of Boulogne by marriage with Maud, 
daughter of Count Eustace. As one of the chief barons of 
Normandy ho had s^vorn to aid in securing the succession 
to the crowm of England for his cousin the empress 
Matilda and her infant son, afterwards Henry II. Never- 
theless, on the death of Henry I. in 1 13.5, Stephen at once 
crossed over to England, and was welcomed by the citizens 
of London as king. Aided by his brother Henry, bishop 
of Winchester, and the justiciar. Bishop Boger of Salis- 
bury, he made himself master of the royal treafure, and 
was formally elected and crowned on St Stephen’s day, 
December 26, 1135. In a brief cliarter issued at the time 
of his coronation ho promised to observe tlie laws and 
liberties of the land. A fuller cliarter, the second of our 
great charters of liberties, was issued early in 1136. In 
this document, which was based on that of Henry 1., each 
of the three estates came in for its share of promises, but 
the leading position of the churcli and the importance 
of the aid wliicli it gave tlie king arc shown by the pre- 
dominant attention paid to ecclesiastical privileges. So 
far all seemed going well, but the troubles of the reign 
soon began. A false report of Stephen’s death in the 
summer of 1136 caused revolts to break out in the east 
and west of England. Boger Bigot sisized Norwich, and 
Baldwin of Hedvers oecu[>icd Exeter. Stephen, who 
possessed considerable military skill, speedily put dowm 
these rebellions, but the outbreak sliowed thi‘ lightness of 
the feudal bond and the defectiveness of Stephen’s title. 
In 1137 ho crossed over into Normandy to defend his 
dominions tliero from Geoffrey of Anjou, and was success- 
ful enough to make a satisfactory peace, but he returned 
to find England aflame. A mysterious conspiracy w'as 
hatched in the diocc^^o of Ely, where the tcnlaiids may 
have still concealed some remnants of the ojiposition to 
Steplien’s grandfather. J)avid, kingol Scotland, who hud 
already taken up arms on behalf of his niece Alatilda, but 
had been bought off by the surrender of I ^ai lisle, inarched 
an army into England and advanced as far as A'orkshire. 
Hobert, earl of Gloucester, the strongest of the English 
nobles, raised the standard of rebellion at Bi istol. Against 
these numerous enemies Stephen contrived at first Ife make 
head. The conspiracy at Ely was nip])ed in the bud ; the 
Scotch invasion w^is checked in the battle of the Standard, 
near Northallerton, in i 138, and even against Bobert of 
Gloucester Stephen won some success. But liis own 
weakness and folly proved his ruin. In order to conciliate 
tlie barons vvlio remained true to him, ho allowed them to 
build castles, each of which became a cenlie of petty l)Ut 
intolerable tyranny. Instead of relying on the siijijiort of 
his English subjects, Stc[)h(‘n surrounded liimself w'ith a 
body of foreign mercenaries, who pillaged all alike. Ho 
granted earldoms at random, tliereby s])htting up the 
royal authority and diminishing llio royal revenues. 
Lastly, —and this was the v\orst mistake of all, — he broke 
with the church, and (‘specially with the groat tamily of 
Bishop Hoger, who had this adininistrativo machinery in 
their hands. On the ground that ihay liad no right to 
fortify their castles he arrested the bishops of Lincoln 
and Salisbury, together with Hoger the chancellor, son of 
the latter. Tic thus enforced the surrender of the castles, 
but the church, with the new archbisliop, Theobald, and 
Stephen’s brother, Henry of Winchester, now legate, at its 
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head, declared against him. Henry called a council, laid 
formal charges against the king, and threatened to appeal 
to Rome. In the midst of this crisis Matilda and her 
half-brother, Robert of Gloucester, landed in the south of 
England, and a civil war began. From this time forward, 
for fourteen dismal years, the land knew no peace. It is 
needless to go into details. Neither party was strong 
enough to deal a hnal blow at the other. The nobility 
changed sides as they pleased, fighting generally for their 
own interoHts or f or plunder; bands of freebooters wandered 
up and down the country ; upwards of a thousand castles, 
each of which was a den of robbers, were erected; the 
church found threats and persuasion equally ineffective to 
restore peace and order. “ Men said openly,” we are told 
by the chronicler, “ that Christ and His saints slept.” At 
the battle of Lincoln in 1141 Stephen was taken prisoner. 
After this Matilda was elected queen, but she soon forfeited 
the allegiance of her supporters. The Londoners revolted, 
the empress fled to Oxford, and the earl of Gloucester was 
taken prisoner. He was exchanged for Stephen, and 
matters went on ns before. About 1147 there came a 
change. Matilda left the country, and her son Henry took 
the lead. His predominance was further secured by the 
death of Robert of Gloucester in 1 1 48. Three years later 
Henry became count of Anjou on the death of his father, 
while his marriage with Eleanor of Aquitaine made him 
one of the most ])owerful princes in Europe. This great 
accession of strength enabled him to meet Stephen on 
more than ecjual terms, and Stephen on the death of his 
son Eustace was more inclined to peace. In November 
1153 the treaty of Wallingford brought the long struggle 
to an end. It was agreed that Stephen should reign till 
his death, and that Henry should succeed him. A scheme 
of reform was drawn up, which Stephen endeavoured, 
during the short remainder of his reign, to carry out. He 
died on October 25, 1154. A brave man, a good soldier, 
merciful and generous, but devoid of moral strength and 
political insight, he was utterly inca^^able to discharge a 
task which demanded all the skill and energy of his great 
successor. His nominal reign was a [)eriod of anarchy in 
English history, iiiqjortant only as a full justification for 
the tyrannie.s of Henry I. and Henry II. 

Authorities. — Oril(*ricus Titiilis, ed Le PrtVost; Willinm of 
Maliiioshiiry, ed. Ilamilton (Hulls Serios); Gesta Steptumi, cd. 
Sewell (ISugl. Hist. So<\); Gorvaae of Canterbury, ed. Stubbs 
(Rolls Series); Henry of Huntingdon, cd. Arnold (Rolls Sories); 
Kn{itvsh Chronicle, («1. Thorpe (Rolls Series); 'Freeman, Nonmn 
Conquest, vol. v. ; Lippenbcig, Gesch. Engtmids,vo\. iii, (G. W. F.) I 

STEPHEN, Sir Jamks (1789-18511), historian, was the 
son of James Stephen, master in cliaucery, author of The 
Slavery of the West India Colonies and other works, and 
was born in London 3cl January 1789. He was educated 
at Trinity Hall, Cambridge, graduating R. A. in 1812, after 
which he studied for the bar and wa.s called at Lincoln’s 
Inn. Ho obtained an extensive practice as a chancery 
barrister, being ultimately counsel to the colonial depart- 
ment and counsel to the Board of Trade. In 1834 he be- 
came assistant under-se(5rctary for the colonies, and shortly 
afterwards permanent under secretary. On his retirement 
in 1847 he was made a knight commander of the Bath. 
Ill 1849 he was appointed regius professor of modern 
history in the university of Cambridge, having already 
distinguished himself by his brilliant studies in ecclesi- 
astical biography contributed to the Edinlmryh liem^ev^y 
which were published that year under the title Essays in 
Ecclesiastical Biography ami Other Subjects ; a 4 th edition, 
with a short memoir, appeared in 1860. He was also the 
author of Lectures on the History of Fraiwc, 2 vols., 1851, 
3d ed. 1857, and Desultory and Systematic Beading, a 
lecture, 1853. lie died at Coblentz on the 15tli of 
September 1859. 


STEPHENS, the incorrect Engiiidb form of tl^ name of 
Estienne, the distinguished French family of scholars and 
printers. 

The founder of the race was Hexri Estienne (d. 1520), 
the scion of a noble family of Provence, who came to Paris 
in 1502, and soon afterwards sot up a printing establish- 
ment at the top of the Rue St Jean de Beauvais, on the 
hill of Sainte-Oenovi6ve opposite the law school. He died 
in 1520, and, his three sons being minors, the business was 
carried on by his foreman Simon de Colines, who in 1521 
married his widow. 

Robeet Estienne (1503-1559) was Henri’s second son. 
After his father’s death he acted as assistant to his step- 
father, and in this capacity superintended the printing of a 
Latin edition of the New Testament in 16mo (1 523). Some 
slight alterations which he had introduced into the text 
brought upon him the censures of the faculty of theology. 
It was the first of a long series of disputes between him and 
that body. It appears that he had intimate relations with 
the new Evangelical preachers almost from the beginning of 
the movement, and that soon after this time he definitely 
joined the Reformed Church. In 1526 he entered into pos- 
session of his father’s printing establishment, and adopted as 
his device the celebrated olive-tree (a reminiscence doubtless 
of his grandmother’s family of Montolivot), with the motto 
from the epistle to the Romans (xi. 20), Noli altum sape^^e, 
sometimes with the addition sed time. In 1528 he married 
Perrette, a daughter of the scholar and printer Josse Bade 
(Jodocus Radius), and in the same year he published his 
first Latin Bible, an edition in folio, upon which he had 
been at work for the last four years. In 1532 appeared 
his Thesaurus Lingusc Latinie, a dictionary of l.atin words 
and phrases, upon which for two years ho had toiled 
incessantly, with no other assistance than that of Thierry 
of Beauvais. A second edition, greatly enlarged and 
improved, appeared in 1536, and a third, still further 
imjiroved, in 3 vols. folio, in 1543. Though the Thesaurus 
is now superseded, its merits must not be forgotten. It 
was vastly superior to anything of the kind that had ap- 
peared liefore ; it formed the basis of future labours, and 
even as late as 1734 was considered worthy of being re- 
edited. In 1539 Robert was appointed king’s printer for 
Hebrew and Latin, an ofljco to which, after the death of 
Conrad Noobar in 1 540, he united that of king s printer 
for Greek. In 1541 he was entrusted by Francis I. with 
the task of procuring from Claude Garamond, the engraver 
and type-founder, three sets of Greek type for the royal 
press. The middle size were the first ready, and with 
these Robert printed the editio prineeps of the Ecclesiastirec. 
liistorise of Eusebius and others (1544). The smallest 
size were first used for the 16mo edition of the New Tes- 
tament known as the 0 mirificani (1546), while with the 
largest size was printed the magnificent folio of 1550. 
This edition involved the printer in fresh dis[>utes with the 
faculty of theology, and towards the end of the following 
year ho left his native town for ever, and took refuge at 
Geneva, where he published in 1 552 a caustic and effec- 
tive answer to his persecutors, under the title Ad Cenmras 
Theologoium Pariskrsiunt, quibiis Biblki a. It Sfephano, 
Typography Begin, es, usa calummose notarant, dusdem B. 
S, Btiqionsio, A French translation, which is remarkable 
for the excellence of its style, was published by him in the 
same year (printed in RiSnouard’s Annales de Plmpivimerie 
des Estimne), At Geneva Robert proved himself an ardent 
partisan of Calvin, several of whose works he published. 
He died there September 7, 1559. 

It is by his work in connexion with the Bible, and especially as 
an editor of the New Testament, that he is on the whole best known. 
The text of his New Testament of 1550, either in its original lorm 
or in such slightly modified form as it assumed in tlie Elzevir text 
of 1634, remains to tliis day the traditional text. But, as modern 
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««i^olari haTV i^i^ied dut, thit U <iat> rather to its tyMgraphieal 
beauty than to any critical merit The readings of the mteen MSS. 
whi<^ Robert’s son Henri had collated for the purpose were merely 
introduced into the margin. The text was still almost exactly th.<t 
of Erasmus. It was, however, the first edition ever published with 
a critical apparatus of any sort. Of the whole Bible Robert printed 
eleven editions,— eight in Latin, two in Hebrew, and one in French ; 
while of the New Testament alone he printed twelve, —five in Greek, 
five in Latin, and two in French. In the Greek New Testament 
of 1551 (printed at Geneva) the present division into verses was 
introduced for the first time. The editiones pHncipea which issued 
from Robert's press were eight in number, vis., Emebim^ includ- 
ing the Pmparatio Evangelica and the Demonstrcdio Emngelica 
as well as tlio Historia Eccleinastica already mentioned (1544-46), 
Monchopulm (1645), Dlonyfdm of HaUcamassiLs (February 1547), 
AUxandfvr (January 1648), Dio Caaaiwi (January 1648), 

Justin Martyr (t551), Xiphilinus (1551), Appian (1551), the last 
being completed, after ^Robert’s departure from Paris, by his brother 
Chafes, and a)>poaring under his name. These editions, all in 
folio, except the MoscJcopuliuf, which is in 4to, are unrivalled for 
beauty. Robert also printed numerous editions of Latin classics, 
of which perhaps the folio Virgil of 1532 is the moat noteworthy, 
and a large quantity of Latin grammars and other educational 
wwks (many of them written by his friend Maturin Corflier) in 
the interests of that cause of which he proved himself so stout 
a champion,— the new learning. 

Charles Estiehne (1504 or 1505-1564), the third son 
of Henri, was, like his brother Robert, a man of con- 
siderable learning. After the usual humanistic training 
he studied medicine, and became a doctor of that faculty 
in the university of Paris. In 1 540 he accompanied the 
French ambassador Lazaro Baif to Italy in the capacity 
of tutor to his natural son Antoine, the future poet. In 
1551, when Robert Estienne left Paris for Geneva, Charles, 
who had remained a Catholic, took charge of his printing 
establishment, and in the same year was appointed king^s 
printer. He died in 1564, according to some accounts in 
prison, having been thrown there for debt. 

His principal works are PraxUum PmtiruM^ a collection of tracts 
which ne haa compiled from ancient writers on various branches 
of agriculture, and which coutimicd to ho a favourite hook down to 
the end of the 17th century; Dictionfiriuni Ilistorieuni. ae Podicum 
(1553), the first French ’encyolopa'dia ; Thataurtw Cieeronianus; 
and ParadojiYSf a fiee ver.sion of the Parad.osai of Ortensio Laudi, 
with the omission of a few of the |)aradoxes and of the impious and 
indecent pjissages (Paris, 1553; Poitiei’S, 16.53). He was also the 
author of a tn‘atise on anatomy and of seveiul small educational 
works. 

Henri Estienne (1528-1598), sometimes called “Henri 
IT.,*’ was the eldest son of Robert. In the preface to his 
edition of Aulus Qellius (1585), addressed to his son Paul, 
ho gives an interesting account of his father’s household, in 
whicli, owing to the various nationalities of tliose who were 
employed on the press, Latin was used as a common lan- 
guage, being understood and spoken more or less by every 
member of it, down to the maid-servants. Henri thus picked 
up Latin as a child, but at his special rc(|uest ho was allowed 
to learn Greek as a serious study before I^atin. At the 
age of fifteen he became a piijiil of Pierre I)an6s, at that 
time the first Greek scholar in France. Two years later ho 
Viegan to attend the lectures of Jacejues Toussain, one of 
the royal jirofessors of Greek, and in the same year (1545) 
was employed by his father to collate a MS. of Dionysius 
of Halicarnassus. In 1 547, after attending for a time the 
lectures of Turnebe, Toiissain’s successor, he went to Italy, 
where he spent two years in hunting for and collating 
MSS. and in intercounso with learned men. In 1550 
he was in England, where he w’as favourably received by 
Edward VI. Thence he went to Flanders, where ho learnt 
Spanish. Tn 1551 he joined his father at Geneva, which 
henceforth became his home. In 1554 he gave to the 
world, os the firstfruits of his researches, two first editions, 
viz., a tract of Dionysius of Halicarnassus and Anarreon^ 
both printed by his uncle Charles. In 1 556 Henri was 
again in Italy, where he discovered at Rome ten new 
books (xl-XE.) of Diodorus Siculus. In 1557 he issued 
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from the press which in the previous year he had set up on ' 
his own account at Geneva three first editions, viz., Athem- 
gerrm, Maxirms and some fragments of Greek his- 

torians, including Appian’s *Avh)3oAiki} and 'Iptipua]^ and 
an edition of ^Eschylus, in which for the first time the A^a- 
meninon was printed in entirety and as a separate play. In 
1558 ho was appointed printer to Huldrich Fugger, one of 
the celebrated family of Augsburg bankers, a post which he 
held for ten years. In 1559 he printed a Latin transla- 
tion from his own pen of Sextus Empiricus, and an edition 
of Diodorus Siculus with the new books. Tn 1566 he 
published his best known French work, the Ajxilogie pour 
IlWodole^ or, as he himself called it, L* Introduction au 
Traiie de la Confomvtte de$ Mcrveilles Aurienn^s avtc les 
Mod-emea ou Traiie pt‘e2)arai{f d PApohgie pour Uerodofe, 
Borne passages in the original edition being considered 
objectionable by the Geneva consistory, lie was compelled 
to cancel the pages containing them. The book became 
highly popular. Within sixteen years twelve editions W’ere 
printed. In 1572 Henri published the great work upon 
which he had been labouring for many years, the The- 
saurus Graecee Ungum^ in 5 vols. folio. The public^ation 
in 1578 of his Dialogues du nouveau Franqois ItaHanize 
brought him into a fresh dispute with the consistory. To 
avoid their censure he went to Paris, and resided at the 
French court for the whole of 1579. On his return to 
Geneva in the spring of 1580 he was summoned before 
the consistory, and, proving contumacious, wus imprisoned 
for a week. From this time his life became more and 
more of a nomad one. He is to be found at Ba.sel, 
Heidelberg, Vienna, Pesth, everywhere but at Geneva, 
these journeys being undertaken partly in the hope of 
procuring patrons and purchasers for his books (for the 
large sums w^hicli he had spent on such publications as the 
Thesaurus and the Plato of 1578 had almost ruined him), 
partly from the increasing restlessness of his disposition. 
But the result of these long absences was that his press 
stood nearly at a standstill. A few editions of classical 
authors were brought out, but each successive one showed 
a falling off. Such value as the later ones had was chiefly 
due to the notes furnished by ( 'asaubon, who in 1 586 had 
married Henri’s daughter Florence, IJcnri’s last years \vere 
marked by evcr-incrcasing infirmity of mind and temper. 
In 1597 he left Geneva for the last time. After visiting 
Montpellier, where Casaiibon was now jirofcKsor, ho made for 
Paris, but was seized w^ith sudden illness at Lyons, and died 
there in his seventieth year, at the end of January 1598. 

Few men have over .served the cause of learning more devoteilly. 
For over thirty years the ninoiuit which he |>roduci*d, wln’ther hs 
j>riuter, editor, or original writer, was enormoMs. Tlu* ]>i od net ions 
of his piess, though piinted with tlie same beuntihil type as his 
father’s hooks, are, owing to the poorness of the jiaper and jiiL inferior 
to them iu general heauty. The besl, pcrha])S, from a t y nograpliie.il 
pointof view, are the Pocfir (7ra'ci Prinrtpf^s (folio, 1566), tin- Plutarch 
(13 vols, 8vo, 1.572), and the Plato (3 vols folio, 1573). It v.is lather 
Henri Estienne’s .seholarshij) whirdi g.n’e valiieto his ediljons lie 
^^as not only hi.s own })re.ss-correct»>r hiil his own tditoi Thoiigli 
by the latter half of the 16th ccntnrv nearly all (he impoilaiit 
Greek and Latin authors fh.it we now ])oss(‘ss Inid he< n )*nl)lishe<l, 
his untiling activity still found wjine gleanings. Eighteen first 
editions of Clreek authors and one of n l.afiu author .ne due to his 
jiress. The most iinpoit Jill t have been aliejulv nienlioned. Henri's 
reputsition .as n seliolar and editor has ineieased of lute His 

familiarity with the Greek language has always been iidrnifted to 
have lieen quite e,\ce]itioiial ; Imt he has been accused of want of 
taste and judgment, of caudessin'ss and jashiiess. 8]H*cial ceiiHUie 
has been passed on his Plutatrh, in wdiicli he is said to have intro- 
duced eoTijectines of his own into the text, while prefending to luve 
derived them from MS. autlioiity But a recent editor, Sinteriis, 
has shown that, though like all tlie other editors of his day he did 
not give references to his authorities, every one of his supposc'd 
conjectures cian bo traced to some MS. \Vhatover may he said 
as to his fiiate oi his judgment, it seems that lie was both earoful 
and scrupulous, and that he only resorted to corijoctiiie when 
authority failed him. And, whatever the merit of his conjectures, 
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ho was lit any rate the first to show what conjecture could do 
towards restoring a hojtclessly cornipt passage. The work, how- 
ever, on whieh liis fame as a scholar is most surely based is the 
TJmanmui fitmcan Lingim. After making due allowance Ter til" 
fact that consideral)le materials for the work had lieen already 
collecfod l>y his father, and that he received considerable assistance 
Iroiii the (reniiati srdiolar Hylbiirg, he is still entitled to the very 
highest ])raiso as the jirodueer oi a work which was of the greatest 
service to scholarship and which in those early days or Greek 
learning could have oecii produced by no one but a giant. Tw'o 
imIiIioih of the Thesaurus have been published in this century — ^at 
].oiidoti by Valpy (1815--25) and at Paris by Didot (1831-68). It 
Mas one of Ilcnri EHtieniie*s great merits that, unlike nearly all the 
FriJiicli scliolars who prcccdetl him, he did not neglect his own lan- 
guage. While liude wrote French with difficulty and considered 
it haidly a lit language for a scholar to use, Henri Kstienne was 
loml in its ))raises and gave practical proof of its cujiahilities. 
Of his Frciieli writings three were devoted to this theme (1) 
ConfomaU du. L(nnja{fn Frani^ais aver, Ic Grec (published in 1575, 
hut without date ; od. L. Fcugi'jre, 1850), in w'hich French is shown 
to have, among modern languages, the most utliiiity Avitli Greek, 
the first of all languages ; (2) Jhiar DiaktgacH du nouveau Fmvroi<t 
IlalinMz^ (Geneva, 1578 ; reprinte<l, 2 vols., 1883), directed against 
the fashion prevailing in the court of Catherine dc’ Medici of using 
Italian words and forms; (3) Project du Livrv Jntitul 4 dr la Prr- 
crllrnrr du jAiugaffG Fran^'oia {V&riHf 1579; ed. Feiigero, 1853), which 
treats of the superiority of French to Italinn. An interesting 
feature of this traet is tlje aecount of French proveidis, and, Henry 
111. having expressed some doubts as to the gcmiinciiess of some of 
them, H<jnri ICsticnno pulilislied, in 1594, (4) Les Premises ou hi. 
here dca l^rurcrhos Ejntjramnmtizcz (never leprinted and very rare). 
Finally, theie reiiiains (5) the A}whujic pour Jhnnlotr., the work by 
virtue of wliich I leni i Kstienne belongs to litei ature.. The ostensible 
object of the hook is to sliow that tlio strange stories in Herodotus 
may he paralleled by ecpially strange ones of modern times. 
Viitnally it is a hitt-er satire on the writer’s age, Gsjiecially on the 
Koniiin Church. Put together without any method, its extreme 
<lesiiltonues« makes it difficult to read continuously, but the numer- 
ous stones, eollijcled ]»ar(ly from various literary sources, notably 
from the prcaclieis Meiiot and Maillurd, partly from the writer’s 
own niultifaiious e\])crion(’e, witli which it is packed, make it an 
intjTest.ing commentary on tlic manners and fasliions of the time. 
But satire, to be efloctivc, should he either humorous or righteously 
indignant, and, >vhile such humour as there is in the Apologieva 
decidedly heavy, the writer’s iudigmition is generally forgotten 
111 his evident lelish for scandal. The style is, after all, its chief 
merit, ’riiongh it bears evident traces of liurry, it is, like that of 
all lleiiri Kstien lie’s French writings, clear, easy, and vigorous, 
uiiitingthe directness and scii.suoiisness of the older writers with 
a sii]ipleness and logical ))rcci.sion w'hich at tins time were almost 
new elements in French prose. An c<Utioii of the Apolmjie has 
recently been ]niblislied by Lisunx (ed Uistelhubcr, 2 vols., 1879), 
after one of the only t>vo r‘oj)io.s of the original uncanccllod edition 
that are known to exist. The very i einarkable ]iolitical pamphlet cii- 
\\\\\^\ iJiacours Mcrvcilh'iu' drhi Fir H dr.s Drportruinits de Oalhrn ur 
dr ,VuUcis„ whieh apiieared in 1.574, has been ascribed to Henri 
Estiemie, but tin* evidciu*e both internal and external is coiichisivo 
against bis being the author of it. Of his Latin writings the most 
worthy of notice aio the l)e Laiinilah falao su\prr.ta (1576), the 
Psnido-fk'ccro (1577), and the A^izoluxiidascalu^s (1578), all three 
wu’itteii against tlie Oi<*eroiuan8, and the Francofordienae Emporium 
(1574), a panegyiic on the Frankfort fair (reprinted with a French 
traiislatum by Lisoux, 1875). Ho also wrote a large quantity of 
indifferent Latin vcises, iiicliidiiig a long poem entitled Musa 
Moaitrijr Pnnnpum (Basel, 1590). 

The piiinary outlioiltles for an nocouat of the Katiennoa are their own works. 
In the Ksriulous and e;;otiat.k';il inefiieea which Henri m'hs in the habit of pic- 
flxin|[; to Ins ediMoiiN will lie found nniny seiittereil Inotfiaphleal details. Twenty- 
seven Jetters fiom lioiirl to .Tohn of ('lafTtheim ((hato)(ed. F. PastHiw, 1830) ha\e 
been pnnied, niid tiiere is one of Itoberi's in lleifninjaid's Correspowiauce de,$ 
Ilvtormuteurs Uaia Its Pap^ dr Ltmijur Pran^tme (7 vols published), while a few 
otiier enntcinporury refenmees to lilin Mill lio found in tlie same wotk. The 
seeonduiy ani hoi hies aro.TuiisHen van Alineloveeii, Pe Vitu Htrphanonim (Anist., 
1(!S3) ; Miiittaire, Slrptuumrum //istorf a (Loud., 1709) , A. A. Udnouard, A/mafes 
de V Impnmeru' de» Estti^ne (‘Jd ed.. Phi Is, 1843); tlie Hitlcle on Kstienne by A. F, 
Didot ill tJm A'oi/ff. iJimf (fm.; and an nrtieio by Mmk Puttison in the Quart. Kev. 
for April 1805 Theio is n gncMl MocQimt of Henri’s Thtnaurua in tlie Quart, itev. 
for January 1820, wriiten by Itishop Ulonillcld. (A. A. T.) 

STKPHKNS, Alexander Hamilton (1812-1883), 
American statesman, was born in Georgia, February 11, 
1812. In spite of many difficulties imposed by poverty 
and ill-health, he became a lawyer and politician of great 
reputation and popularity. He was one of the Whig 
leaders of his State until about 1850, and then drifted 
into the Democratic party through the rising discussions 
of slavery, serving in Congress from 1843 until 1859. 
In 1860 he opposed secession warmly ; but when his State 


president of the Confederate States. Whatever there wa» 
of opposition to the despotic tendencies of Jefferson Davis 
gathered around Stephens as a centre ; and the vice-pre- 
sident was never an influential member of the Confederate 
administration. His popularity in Georgia was unbounded^ 
and he was elected representative in Congress in 1877-82, 
and governor, 1882-83, dying in office. In person he 
was small and extremely emaciated, seldom weighing more 
than 90 pounds, and always in delicate health; but his 
powers as an orator were remarkable. 

Cleveland’s A. II Stephena in Public and Private and Johnston 
and Browne’s Life of A, //. Stephens are the main authorities for 
Stephens’s life. His ])olitical opinions are fully given in his work, 
Tim IVar between the States. 

STEPHENS, John Lloyd (1805-1852), traveller, was 
born 28th November 1805, at Shrewsbury, N.J,, United 
States. Having boon admitted to the bar, he practised 
his profession for about eight years in New York city. 
In 1834, the state of his health rendering it advisable that 
he should travel, ho visited Europe, and for two years 
made a tour through many countries of that continent, 
extending his travels to Egypt and Syria. On his return 
to New York he imblishcd (under the name of “George” 
Sio[dien8) in 1837 Incidents of Travel in EgypU AraMa 
Petrve(i anul the Holy Layid. This work was followed 
next year by the publication, also in two volumes, of 
Incidents of Travel in Oreece^ Turleey^ Kmda, and Poland. 
In 1839 Stephens arranged with Frederick Catherwood 
of London, who had accompanied him on some of his 
travels, and illustrated the above mentioned publications, 
that they should make an exploration together in Central 
America, with a view to discovering and examining 
ancient art said to exist in the dense forests of that 
tropical region. Stepliens, meantime, was appointed 
United States minister to Central America. The joint 
travels of Stephens and F. (Catherwood occupied some 
eight months in 1839 and 1840. As the result of these 
researches Stejihens published in 1841 Ineidentsof Travels 
in Central Arnencity and Yucatan. In the 

autumn of 1841 the two travellers made a second explora- 
tion of Yucatan, the fruits of which were gathered up in 
a work published by Stephens in 1843, — Incidents of 
Travel in Yucatan. This work describes the most exten- 
sive travels executed till that date by a stranger in the 
peninsula, and, as the author claims, “ contains account of 
visits to forty -four ruined cities or places in which remaina 
or vestiges of ancient populations were found.” It fixed 
the sites of many prehistoric cities and supplied correct 
delineations of their existing monuments. This publica- 
tion enjoyed a wide popularity, and made such an impres- 
sion on Prescott the historian that he urged Stephens to 
prosecute his researches of American antiquities in Peru. 
Stephens was, however, disinclined to so distant an expedi- 
tion. He became a director of the newly-formed American 
Ocean Steam NavigaLon Company, which established the 
first American line of trans-Atlantic steamships. He visited 
Panama to reconnoitre the ground with a view to the 
construction of a railway across the isthmus, and, first as 
vice-president and then as president of the Panama Rail- 
way Company, spent the greater part of two years in 
superintending the project. His health was, however, 
entirely undermined by his long and incautious exposure 
to the deadly climate of Central America, and he died at 
New York on the 10th October 1852. 

Stephens made no pretensions to the title of a scientific 
traveller. He had, however, a natural curiosity after all 
kinds of human knowledge, shrewd and accurate powers 
of observation, and a more than common measure of per- 
severance, tact, and resource. 
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STEPHENSON, Qeoeok (1781-1848), perfecter of the 
locomotive, was the son of Kobort Stephenson, fireman of 
a colliery engine at Wylam, near Newcastle, where he 
was born 9th June 1781. In boyhood he was employed 
as a cowherd, and occupied his leisure in erecting clay 
engines and similar mechanical amusements. Afterwards 
he drove the ginhorse at a colliery, and in his fourteenth 
year became assistant to his father in firing the engine at 
a shilling a day. He set himself diligently to qualify 
himself for liigher duties, and in his seventeenth year was 
appointed engineman or plugman. As yet he was unable 
to read, but, stimulated by the desire to obtain fuller 
information regarding the wonderful inventions of Boulton 
and Watt, he began in his eighteenth year to attend a 
night school, and soon made remarkably rapid progress. 
In 1801 he obtained the situation of brakesman, and in 
1812 was appointed enginc-wright at Killingworth high 
pit at a salary of £100 a year. Meantime he had been 
employing his leisure in watch and clock cleaning, in 
studying mechanics, and in various experiments with a 
view of solving the difficulties connected with the con- 
struction of a satisfactory locomotive. Having obtained 
permission from Lord Ravensworth, the principal partner 
of the Killingworth colliery to incur the outlay for con- 
structing a “ travelling engine ” for the tram roads between 
the colliery and the shipping port nine miles distant, he 
made a successful trial with the engine, which he named 
“My Lord,” 25th July 1814. Setting himself diligently 
to improve his invention, he thoroughly satisfied himself 
that for the proper success of the locomotive a railway as 
nearly as possible level was an essential condition. In 
1822 ho succeeded in impressing with the importance of 
his invention the projectors of the Stockton and Darlington 
Railway, who had contemplated using horses for their 
waggons, and was appointed engineer of the railway, with 
liberty to carry out his own plans, the result being the 
opening, 27th September 1825, of the first railway over 
which passengers and goods were carried by a locomotive. 
The success of the Stockton and Darlington Railway led to 
the employment of Stephenson in the construction of the 
Liverpool and Manchester Railway, which, notwithstanding 
prognostications of failure by the most eminent engineers 
of the day, lie carried successfully through Chat Moss, 
He also succeeded in persuading the directors to give the 
locomotive a trial, and, as his improved invention, the 
“ Rocket,” during her trial trip made 29 miles an hour, 
his suggestion met with complete approval; with the 
opening of the lino, 15th September 1830, the modern era 
of railways may bo said to have been definitely inaug- 
urated. While his experiments in connexion with loco- 
motives were in progress, the construction of a safety lamp 
for use in mines occupied much of his attention. There 
can be no doubt regarding the justice of his claims to be 
considered the first inventor of the tube safety lamp, not- 
withstanding that the name of Sir Humphry Davy has 
been chiefly associated with the discovery. In recognition 
of the “valuable service he had thus rendered to man- 
kind,” subscriptions w^ero in 1815 collected in behalf of 
Stephenson which amounted to £1000, a sum which he 
found of great convenience in connexion with his locomo- 
tive experiments. Stephenson was closely connected wdth 
the more important of the railway projects which the 
success of the Liverpool and Manchester line called into 
existence, but he strongly disapproved of the railway mania 
Which ensued, and predicted that only ruin could result 
from the prevalent disposition towards railway speculation. 
He was frequently consulted in regard to the construction 
of foreign railways, and in this connexion visited Belgium 
and Spain in 1845. Towards the close of his life ho retired 
from active duties, and at his residence at Tupton House, 
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Chesterfield, interested himself chiefly in farming and 
horticultural pursuits. Ho died 12th August 1848. 

See Story of the Life of George Stcp?ienson, by Samuel Smiles, 
1867, new od. 1873 ; and Smilee’s Lives of British EngincerSf vol. iii. 

STEPHENSON, Robkiit (1803-1859), engineer, son of 
the preceding by his first wife Fanny Henderson, was born 
at Willington Quay, 16th October 1803. Remembering 
his own early difficulties owing to deficient instruction, his 
father bestowed special care on his education, sending him 
in his twelfth year to attend Mr Bruce's school in Percy 
Street, Newcastle, where he remained about iour years. 
In 1819 he was apprenticed to a coal viewer at Killingworth 
to learn the business of the colliery, after which, to perfect 
his training in technical science, ho was sent in 1822 to 
attend the science classes at the university of Edinburgh. 
On his return he assisted his father in the survey of 
various railway lines, but in 1824 he accepted an engage- 
ment to take charge of the engineering operations of tho 
Columbian Mining Association of London. On account 
of the harassing difficulties of the situation he resigned it 
in 1827, and after his return to England undertook the 
management of his father's factory in Newcastle, greatly 
aiding him in the improvement of his locomotives, the 
result being the construction of the “Rocket,” which 
firmly established the practicability of steam locomotion 
on railways. Subsequently his services were in great 
request as a railwaj^ engineer, and after the retirement of 
his father he was regarded as the chief authority on the 
subject. In this connexion his most remarkable achieve- 
ments were his railway viaducts on the tubular system, 
constructed with the aid of the pmctical knowledge of Sir 
William Fairbairn, and justly characterized as “the 
greatest discovery in construction in our day.” Among 
his more notable bridges are the Royal Border bridge at 
Berwick-on-Tweed, tho high-level bridge at Newcastlc-on- 
Tyne, the Britannia tubular bridge over the Menai Straits, 
the Conway tubular bridge, and tho Victoria tubular 
bridge over the St Lawrence, Canada. In 1847 he 
entered the House of Commons as member for Whitby. 
He was frequently consulted in the construction of foreign 
railways, and was decorated for his services by the king 
of Belgium, the king of Sweden, and tho emperor of the 
French. In 1855 he was elected president of the Institute 
of Civil Engineers. Ho died 12th October 1859, and was 
buried in Westminster Abbey. 

See The Story of the l/tfo ff George Strphen'^onf ivehuhng a 
Mcrmir of his Son liohert Stephaibim, by Sainuel Siinles, 1857, new 
ed. 1873; JoatTreson, Life of Itoberl Stephenson. 2 vols., 1864; and 
Sniiles’s Lives of British Engineers^ vol. lii. 

STEREOCHROMY. Sec Silica. 

STEREOSCOPE is an optical instrument for repre- 
senting in apparent relief and solidity all natural objects 
by uniting into one image two representations of tliese 
objects as seen by each eye separately. That the two eyes 
form different images of any objects which are near enough 
to have dissimilar perspective ]»roju(‘tionb has been long 
known, and may bo readily tested by any one. J^Aiclid 
proved it geometrically with reference to a sjdjere (2Gth, 
27th, and 28th theorems of his Treatise mi Ojtfirs ) ; Galen 
showed how tho demonstrfition might bo made.^ Porta 
(r^.v.), in his work on Bcfrarilon, also writes on the subject, 
and Leonardo da Vinci adduced tJnj want of correspond- 
ence between the parts of the background intercepted by 
a near object seen by the tw^o eyes singly “as the reason 
why no painting can show a rilievo equal to that of 
natural objects seen by both eyes within a moderate 
distance.”- In 1613 Aguilonius, a Jesuit, in his work on 
Optics^ attributed the union of the two unlike? pictures into 

^ Be VsuPariimn CorpoTis Lyons, 1550, p 593. 

* TratteUa della Pictura^ ScuUura, ed Arehitcttura, Milan, 1584. 
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a clear image to a common sense ” which gave its aid 
equally to each eye, — this common sense being specially 
exerted when the object is placed much nearer to one eye 
than to the other, so that the sizes as well as the forms of 
the two retinal pictures are sensibly different. The sub- 
ject was merely touched by various other writers after 
Aguilonius until 1775, when Harris^ observes ; “We have 
other helps for distinguishing prominences of small parts 
besides those by whicli wo distinguish distances in general, 
as to their degreed of light and shade, and the prospect we 
have round them. Again, by the parallax, on account of 
the distance betwixt our eyes, we can distinguish, besides 
the front part, the two sides of a near object not thicker 
than the said distance, and this gives a visible rilievo to 
such objects, which helps greatly to raise or detach 
them from the jdano in which tney lie. Thus the nose 
on a face is the more remarkably raised by our seeing 
both sides of it at once.” This w'as undoubtedly a con- 
siderable step towards a sound theory of binocular vision, 
but it cannot be said to have anticipated the invention of 
the stereoscope. This instrument owes its origin entirely 
to the experimental researches of Sir Charles Wheatstone 
on binocular vision, and the following passage from 
Mayo’s Outlines of Human Physio! o(jy, p. 288, published 
in 1833, is the first clear enunciation of the principle on 
which it is constructed : — “ A solid object, being so ])laced 
as to be regarded by both eyes, j)rojects a different per- 
spective figure on each retina ; now if these two perspect- 
ives be actually copied on paper, and presented one to each 
eye, so as to fall on corresponding parts, the original solid 
figure will be apparently reproduced in such a manner that 
no effort of the imagination can make it appear as a 
representation on a plane surface.” Sir Charles Wheat- 
stone’s “ Contributions to the Physiology of Vision, Part 
the First” appeared in the Pkilosophixial Transactions of 
1838, but this paper was the result of investigations 
extending over a period of years, and there is evidence 
that reflecting stereoscopes were constructed for Wheat- 
stone by Newman, a well-known philosophical instrument 
maker, so early ns the winter of 1832, Wheatstone no 
doubt also, as early as 1845, employed photographic 
pictures for his reflecting stereoscope. The subject was 
taken up by Sir David Ilrewster, and was developed more 
particularly in two papers road to the Koyal Society of 
Edinburgh in January 1813 and April 1844. These re- 
searches led Brewster to the invention of the lenticular or 
refracting stereoscope. The discoveries of Daguerre and 
Talbot, and the rapid development of the art of photo- 
graphy, enabled photograjihs to be taken suitable for the 
stereoscope, thus superseding the geometrical drawings 
previously employed, and in 1849 Duboscq, a Parisian 
optician, began the manufacture of lenticular stereoscopes 
and executed a series of binocular daguorrotypes of living 
individuals, statues, bompiets of flowers, and objects of 
natural history. For many years the refracting stereoscope 
of Brewster w^as one of the most popular of scientific in- 
struments, and was to bo found, along with an appropriate 
collection of ])ictures, in every drawing-room, but of late 
years it has somewhat fallen into the background, and the 
manufacture by photographers of stereoscopic views now 
forms but a small portion of their work. "Whilst much 
credit is *due to Brewster for his writings on binocular 
vision, and for the efforts he made to introduce the stereo- 
scope to the public, there is no doubt that Wheatstone was 
not only the real inventor of the instrument but he also laid 
down in his paper published in 1838, and in a second con- 
tribution which appeared in the Philosophical Transactions 
in 1852, the true principles of binocular vision.^ 

^ Opticks, vol. li, pp. 41 and 245. 

* See Brrwsier on the tHereoscopCy 1856 ; Wheatstone’s Scientific 


When we look at an external object with both" eyes it 
is seen generally as a single object, although there must be 
two retinal pictures, one for each eye. This depends on 
the fact that the excitation of certain associated spots on 
the two retinm is referred to the same point in space, or, 
in other words, that the luminous impression which 
originates by the irritation of two associated points appears 
as one point in the visual field. Such associated points or 
areas of the retina are said to be corresponding or identical. 
When an object is seen single by two eyes, the two images 
must fall on corresponding points of the retina. If one 
eye be pushed to the side, the image on the retina of that 
eye is displaced from its appropriate identical point, and a 
double image is the result. Now the term horopter is 
applied to represent an imaginary surface containing “ all 
those points of the outer world from which rays of light 
passing to both eyes fall upon identical points of the 
retina, the eyes being in a certain position.” The horopter 
varies with the different jiositions of the eyes (see Eye, 
vol. viii. p. 826). But it is a familiar experience that we 
not only see a single object with two eyes, but the object, 
say a cube or a book lying on the table, is seen in relief, 
that is, we take cognizance of the third dimension occupied 
by the body in space, although the two retinal pictures 
are on a plane. It is clear that the two images of the 
object which do not coincide with the horopter cannot be 
completely united so as to furnish one single visual impres- 
sion. Further, it can readily be demonstrated that the 
two retinal pictures are dissimilar, and yet the two images 
are fused into one and give the impression of a single 
object occuj>ying three dimensions. To explain these 
phenomena, Wheatstone put forward the theory that the 
mind completely fused the dissimilar pictures into one, 
and that whenever there occurs such complete mental 
fusion of images really dissimilar, and incapable of 
mathematical coincidence, the result is a perception of 
depth of space, or solidity, or relief. The objection to this 
theory as stated by Wheatstone is that complete fusion 
does not take place. It is always possible by close 
analysis of visual perceptions to distinguish between the 
two retinal }>ictures. Further, if the fusion is mental, as 
stated by Wheatstone, it is an exam])Ie of unconscious 
cerebration. Another explanation has been suggested by 
Briicke.^ When we look at objects near at hand the optic 
axes are converged strongly, and tliey become less and 
less converged as we gaze at objects farther and farther 
away. There is thus a series of axial adjustments, the 
necessary muscular movements giving rise to definite 
sensations, by which we estimate the relative distance of 
objects in the field of view. A man with one eye cannot 
judge by this method. We habitually depend upon 
binocular vision for the guidance of all such movements as 
require an exact estimate of the respective proximity of 
two or more objects. “A very good test experiment is to 
suspend a curtain ring in such a manner as to present its 
edge at the distance of four or five feet from the eye, and 
then to try to push sideways through its hoop the curved 
handle of a walking stick held by the lower end ; in this 

Papers, published by the Physical Society of Eoiiclon, 1879 ; and 
an article by the late Dr William Carpenter in Edinburgh Eeview for 
1858. 

* This theory is usually attributed to Briicke, but something very 
similar to it was taught by Brewster. Brewster, however, did not 
attach importance to muscular sensations as an element in the questioTi, 
and was content with pointing out that, in looking at the stereoscopic 
pictun3S of a bust, for example, “ the eyes will instantly, by means of 
their power of convergence, unite the separated points of the eyes, and 
then the still more separated points of the ears, running over each 
part of the bust with the rapidity of lightning, and miiting all the 
corresponding points in succession, precisely as it does in looking at 
the bust itself.” See his article ** Stereoscope,” in Encyc, Eritan., 
8th ed., vol. xx. p. 689. 
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feat, which can be readily accomplished under the guidance 
of binocular vision, large odds may be laid that succeBs 
will not bo attained when one eye is closed, until a suc- 
cession of trials shall have enabled the experimenter to 
measure the distance of the ring by the muscular move- 
ments of his ann.”^ According to Briicke, the two eyes 
are continually in a state of motion, and their position 
of convergence, now greater now less, passes from one | 
side to the other, so that the observer combines succes- 
sively the different parts of the two pictures, thus giving 
rise to sensations of depth of Bjmce and of subjects stand- 
ing out in relief, Brucke’s theory, in short, is that our 
j)erception of depth depends on the fusion of muscular 
sensations, or rather of nervous impressions arising from 
the muscles of the eyeballs. It was, however, pointed 
out by Dove that the sensation of relief, solidity, or per- 
spective is perfect even when natural objects or stereo- 
scopic pictures are soon momentarily by an electric flash 
lasting only « ^ second, during which time it is in- 

conceivable that there can be any change in the degree of 
convergence of the optic axes. This experiment is fatal 
to Briicke's theory, and Wheatstone was right in asserting 
that the sensation of relief is instantaneous. A third 
theory is that of Joseph Lc Conte, advanced in 1871, and 
thus stated by liimself -“All objects or points of objects 
either beyond or nearer than the point of sight arc doubled, 
but differently, — the former homonymously, the latter 
hcteronyriiously. The double images in the former case 
are united by less convergence, in the latter case by 
greater convergence, of the optic axes. Now, the observer 
knows instinctively and without trial, in any case of double 
images, whethoi* they will be united by greater or less 
optic convergence, and therefore never makes a mistake, 
or attempts to unite by making a wrong inovenient of the 
optic axes. In other words, the eye (or the mind) in- 
stinctively distinguishes homonymous from heteronymous 
images, referring the former to objects beyond, and tho 
latter to objects this side of, the point of sight.”^ Thus, 
according to Lo Conte, the mind perceives relief instantly 
but not inmediaieh/, and it does so by means of double 
images. This theory docs not possess the merit of simpli- 
city, and, whilst it may explain the phenomenon of relief 
as experienced l)y those who have boon specially trained 
to the analysis of visual perceptions, it does not satis- 
factorily account for the experience of everyday life. 
We are therefore obliged to fall back on the theory of 
Wheatstone, somewhat modified, namely, that tliere are, 
behind the phenomena referred lo the retina, psychical 
operations, unconsciously performed, which fuse together 
the results of the retinal impressions. Tn the language 
of Tlcrmarin, “corresponding points arc therefore such 
points as furnish images, which, as experience teaches, are 
habitually combined or fused. But, as it appears necessary 
to effect these combinations in order lo obtain correct 
impressions of objects, we get into the habit of fusing also 
the images of tho two not perfectly corresponding points 
which, under ordinary circumstances, we should perceive as 
double. It can easily be demonstrated that simultaneous 
images which fall upon corresponding points are not united, 
although it is true that they do not form second images. 
When the mind must unite images which do not fall upon 
corresponding points, the procesis must be associated with 
the conception that the corresponding points in the object 
occupy the situation for which tho eye would have to be 
arranged, in order that tho image should coincide.”® 

To obt.ain binocular pictures suitable for the stereoscope, tlie 
camera must be placed suocessivcly in two lannts of the circum-. 

* Carpenter, Kdiuhurffh Jievinc^ 

^ Amermaii Journal of Science and Arts, vol. it, 1871. 

3 HeniiaiiTi’s Physiology ^ translated by Ganigee, p, 430, 



fcrenco of a circle of which the object is tho centre, and the points 
at which the camera is bo placed must have tho angular diataiice 
representing the convergence of tho optic axes when tho object is 
to bo viewed in the stereoscope. For example, if tho pictures are 
to bo seen in the stereoscope at a distance of 8 inches before the 
eyes, tho convergence will be 18®, and tho camera must ho. stationed 
at two points on the circle at the same angular distance. This 
distance of tho camera from tho object only atfects the magnitude 
of the picture. Usually two cameras arc employed, fixed at the 
proper angular positions. 'Wheatstone gives the following table 
of the inclination of the optic axe.s at diffcivnt distances, and it 
also shows “ tho angular positions of the camera re<)uircd to obtain 
binocular pictures which shall appeal* at a given distance in the 
stereoscope in their tme relief.” 

*■ «■ 10" 12- !»• l<!*18‘20-Sr24*2e'28*S0- 

Distance in inches VI S a.**-? 8 17 8 l*j 2 11'8 101 8-8 7 S 7 n f, t 5 8 fi-4 6*0 4-« 

“The distance is equal to Jo cotang J 9,— a denoting the distance 
between tho two eyes and 6 the inclination of the optic axes” 
(Wheatstone, Scienlijic Papers, p. 270). 

Supj)ose two stereoscopic pictures thus taken are presented to 
the two 0 )^ 08 ; 
it is possible 
by an effort 
so to converge 
the eyes as to 
throw tho im- 
ages on (jorres- 
poiiding points, 
and when this 
is done the ob- 
jects are .seen 
in relief (fig. 1). 

Such an effort, 
hoivcver, soon 
causes fatigiie, 
and few persons 
can so control { 
their eyes and 
keep tliem iu 
the forced posi- 
tion as to view 
the pictures 
in their natu- 
ral pers|M'ctive 
with any com- 
fort The object of all sterooscox>es is to thioiv the two pictures on 
corresponding points with tho eyes in an oidiiiary position. 

The principle of Wheatstone’s reflecting stereoscope is illastrotcd 
in fig. 2. It consisted of tw'o plane mirrors, about 4 indies 
stjnare, fixed in frames 
and so adjusted that 
their hacks form an 
angle of 90® with each 
other. These mirrors 
are fixed to an upright 
against the middlolino 
of a vertical board cut 
aw*ay so as lo allow the 
eyes to he placed be- a 
fore the mirrors. On 
each side tluuo is a 
jiancl heal ing a groove ^ 
above and below into 
which the correspond- 
ing pictures can l>c** 
slul. Meihaiiical uv- 
langcnients also exist 
for tlie ]>urj)()sc of 
moving the pictures 
to or from the mirrors 
and also for inclining 
tlie pictures at any _ 

angle (lig. 3). There is 2.~DlaKrttni of Whcntstonc'H R(‘fl<*ctinR Sferoo- 
one ]>Obition in wilich 8<opf K, K,n#:l»tan(IJ<ftcy<H, S, .S', B", mlrrois; 
' * ■ ■ L, li, paiulM foi lioldmp j)ictuii*H; a 6, jihtiiie on 

left a I bi, ]>ictu)u on naht bide ; a, A and 
a, ft, p an* fill K•^lK^ndln^f jininti on ridliiH.*, AMI, 
object aK aefu In relief in iniriois; A, sieii bj left 
eye hi jioNition U, and image on rctinuiit ft] Lm en 
Ht L 1C, and letinnl nnagu iit A; 11 Hceii ot A, and 
retinal iniiiKC nt a; a' seen at A, and letinul image 
lit a ; ll M*en nt It L, and rotUiiil iiniige ut p ; b' seen 
lit II, undietinal image at ft,— Landois iiiid Stii ling’s 

^ _ Phynohm/ 

of the pictures”!!! the retina, the iiiclinafioii of the optic axes, and 
the adaptation of fhe eye to distinct vi.sion at diflcicnt distances 
sav preserved ” (Wlieutstone). Although somewhat ciinihrous, tho 
reflecting stereoscope is a most useful instrument, and enables one 


Fn.. 1.— StcieoBei'pli figures A, cone; B, ion-sided 
jiyrAimd. 



the biiioculur image 
will ho immediately 
seen single, of its ]iro- 
per size, and without 
fatigue, “becau.se in 
this position only the 
onlinary relafion.s bc- 
twiicn the magnitude 
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to perform a greater variety of experiments on binocular vision than 
can be carried out easily with the more common form. 




Fio. 3, — Whcnt9tonc*8 Reflecting StcieoHcoiie, 

Wheatstone also invented a form of stcrcoacofM) in which the pic- 
tures were brought on con-espoiuling points of the retina by refrac- 
tion instead of by reflexion. This had a form very like the ordinary 
stereoscope, but, instead of lenses in the apertures to which the eyes 
uro <lirected, it had “a pair of glass ]»risins having their faces inclined 
16® and their refractive angles turned towards each other. ... A 
pair of lilate-glass piisins, their faces making with each other an 
angle of 12®, will bring two ]uctures, the corresj^oiidirig points of 
which are 2i inches a]-)art, to coincide at a distance of 12 inches, and 
a pair with an angle of 15® will occasion coincidence at 8 inches.*’^ 

The form of stereoscope guiiorally used is that invented by Sir 
David Brewster, and is know n as the refracting stereoscope. The 
firrangement is showui 

diagrainmalically in ^ ° 

fig. 4. Let the left eve \ / 

he at A aiul the right \p 

at B ; let a and b be 

tlie corresponding pic- , Vfl 

turcs for each eye, and / ' \ / \ 

Pp prisms of / \\ •: \ 

glass. A. t>rism refracts / . V\^ . \ 

rays of light so that / ■. \\ /.* ; \ 

the object seen through / *. \\ /; / \ 

the prism n])peurs to be / \\ // ‘ \ 

nearer to tlie refracting / I ■; \ // / \ 

edge ; the prism pj / I \ \ \ / •* / \ 

tbereforo refracts the / I \ \ \ / / / \ 

ray aji^ in the direction / / ; \ \/ / j \ 

Pi A, as if it proceeded / r \ \/‘ / : \ 

from c The prism pg I J \ X A / \ 

refracts the roy bp„ so / /' » \ /jir\ f \ 

that to the eye at H it j f \ 

also appears to prowad -fi ^ 

from c. The effect of 

this is that the object 4.— Plagram of the Refracting Stereoscope, 

really appears to be at c. And as the ])oint8 a and h combine to 
form the point c, so d and c unite to form the point /, and g and 
A to form the point 

move up and dowai to | 

sometimes convex or J|L^Q 

concave lenses are iu- 

sorted over the prisms 

to meet the w'auts of JjL 

long-sighted or short- w 

sign ted j lersons. Fig. 6 “ 

shows the upper end of 

A. Strtdi ^without 

knowing that H. (Irubb David Brewstoi’s Stereoscope, 

liad described the essentials of the apjiaratus in 1879) has recently 
invented a new* form of stereoscoj»e based on the well-known effects 


of the persistence of vision. Two stereoscopic pictures ore simiil* 
tanoously projected by two lanterns on a screen so as to overlap, 
and disks having suitable slits ^ 

are rotated in front of the lan- 


terns and also in front of the 
eyes of the observer, in such a 
way that ojily one picture is 
thrown on the screen at a time, c.— Lensca fti Rofraciing 

and also that the view of the Stcrecwcope. 

picture is seen with the right and left eyes alternately. Further, 
the connexion between the disks is so arranged that the time of 
obscuring the view of the observer’s right ejro or left eye coincides 
wifh the time when the light is shut off from the right or left 
lantern, and thus the left eye sees the picture of the left lantern 
atid the right eye that of the right lautem. The two eyes never 
see at the same time, and each eye views its picture after tne other, 
but the impressions come so fast as to be fused in consciousness, 
and the result is, the image stands out “in solid relief” {Proc. 
Hoy, ffoc,, No. 244, vol. xl., April 1, 1886). 

During his researches ini o the physiology of vision, Wheatstone 
WHS led to study what he termed conversions of relief. Sometimes 
when we look at a geometrical figure such as a cube or rhom- 
boid it may bo imagined to re]>reseut one of two dissimilar 
figures. In fig. 7 the rhomboid AX is drawn so 
that the solid angle A should be seen nearest, and 
solid angle X farthest, and face ABC!) foremost, 
wliiie XDG is behind. Look steadily and the posi- \ 
tion will change : X will appear nearest, solid angle \ 

A farthest; face ACDH will recede behind XDC.® 

The eflects are most obvious when seen with oneL — 
eye, and ‘'no illusion of this kind can take place 
when an olyect of three dimensions is seen with • ^ 
both eyes while the optic axes make a sensible angle FIr. 7. 
with eaeli other, because the appearance of two dissimilar figures, 
one to each eye, jirevents the possibility of mistake ” (Wheat- 
stone). The conversion of a cameo into an intaglio and of an in- 
taglio into a cameo is a well-known instance of this illusion. 
Wheatstone observed the conversion of relief exhibited by binocular 
pictures in the st<*reoscope when they are transposed, reflej'ted, or 
mverteil, and this led him to the invention of the Psi'vdosropc^ an 
instrument which conveys to the mind false perceptions of all ex- 
ternal objects. “ 'JVo rectangular prisms of flint glass, the. fnees of 
which are. 1 ‘2 inch square, are placed iu a frame with their hypo- 
tlieiuisos parallel and 2*1 inches from cacli other ; each ))nsm has 
a motion on an axis corresponding with the angle nearest the 
eyes, that they may bo adjusted so that their bases may have any 
inclination towards each other” (Wheatstone's IScienfiJlr Pa^trr.% 
p. 276). In fig 8 there is a diagram of the 
iiiKtriinient. If a sjflicrical surlacc be exa 
mined with this instrument, it will appear 
hollow ; whilst a hollow surface will aj»peur 
convex. It is rcmiarkable, however, that 
the converting ])owci*s of this instrument 
arc greatest where the now forms can bo 1 \ y\ / 

conceived without effort. Thus a cameo 1 y y 

and an intaglio, a jdaster cast in relief and 1 

its mould, or any object similar in its op- J // \ \ . 

posi to reliefs is at once changed by tho y I / 6 \ 

I>scudoscoj>o into the converse foim As w ' a® 

pointed out by 1 >r Carpen ter, by guzi ng we /V \ j/ \ 

cuu reversji the interior of a mask so as to i 

see the countenance stand out in relief; it /''r\ 
is more difficult to throw the features of a A \ f K ^ 

bust into tho shape of a mould; whilst \ // I J ' l\/ 

is imj>o.sHible t«) efiect any conversion ui)on 
the features of tlie living face. “ Tho oii- 

ticri change is identically tho same in ita “"b; 

nature in oyory one of these cases; and tubes containing prisms; 


VI, uiiu a, p, vunu- 

which refuses to ]»resent a converse, this spondlng points; a, 6, c, 
converted shape icing presented hy the Po»Hio,.ofpoint.lnvl.nJ 
mask ; but the mind, vrhich will admit the 

conception of tho converted form when suggested by the inanimate 
mask or bust, is steeled by its previous experience against tho notion 
that actual flesh aud i . 

blood can undergo such , / \ 

a metamorphosis” (Car- V / ^ ^ 

penter, Edinburgh He- LX 

vmv, 1868, p. 460). T^'T 

A little consideration /m, /A ^ f\\ 

will show that tho pic- '•* •* > v’x \J/ ' nA.-^ 

tures of objects jdacod 9i 0 <> o, 

at a great distance from Fio. 9.— Diagram of Von Helmliolta'a 

tho eye are practically Tciostereoscopo. 

if not wholly identical. Here there is scarcely any stereoscopic 


Fio. 8.*— Diagram of Von Helmliolta'a 
Tclostereoscopti. 

Here there is scarcely any stereoscopic 


1 Wheat Htono's Setenti/k Papevt^ p. 207, 


B Necker, Phil. Mag,^ 8d acriea, toL 1. p. 3fi7. 
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effect, and the landscape may appear to he flat, as iu a picture. To 
obtain a Stereoscopic view of a jandscape Von Holmholt;s inveutod 
the TcleMereoscope^ an instramout whinn places as it weie the point 
of view of both eyes wide apart. It consists of two mirrors L and 
R, each of which projects its image upon I and r, to which the eyes 
0 and 0 are directed. The eyes 0 and o are placed as it were atOj 
and Oy^ accordin,^ to the distance between L and K ; consequently 
two dissimilar pictures are obtained ; these are mentally combined, 
with the result that the landscape is seen like a stereoscopic view. 

The principle of the stereoscope was successfully applied by 
Wenliam in 1864 to the construction of the binocular microscope. 
See Microsoopk (vol. xvi. p. 272), and also two patiors in the 
Jour, lloij, Mkr. 1884 (1) “On the Mode of Vision with 

Objectives of Wide Ajxjrture,” by Prof. E. Abbe, p. 20 ; and (2) 
“On the Physiology of lUuocular Vision with the Microscope,” 
by Dr Carpenter, p. 486. Prof, Abbe shows, liowcvor, that 
“oblique vision in the microscope is entirely diflerent from that in 
ordinary vision, inasmuch as lliero is no perspective, so that we 
have 110 longer the dissimilarity which is tho basis of the ordinary 
stereoscopic effect, but an essentially different mode of dissimilarity 
between the tw’o pictures.” In the microscope there is no per- 
spective foroahortening. There is no difforcuco in the outline of 
an object viewed under the microscope by nn axial or by an oblique 
pencil. There is simply a lateral displacement of the image — un 
entirely different phenomenon to that which occurs iu non-micro- 
scopic vision. Thus, whilst tho mode of formation of dissimilar 
pi(!tures in the binocular microscope is different from the production 
of ordinary stereoscopic jilcturos, the brain mechanism by which 
they are so fused as to give rise to sensations of solidity, depth, 
land perspective is the same. (J, G. M.) 

STEKEOTYPE. Soc TYrotniAPHY. 

STERLING, a city of the United States, in Wliite- 
side county, Illinois, on llock River (a tributary of the 
Mississippi), 110 miles w'est of Chicago. Dklai nly on account 
of the abundant water-power produced by tho natural rapids 
of the river and a dam 1100 feet long, it has become the 
seat of the most varied manufacturing industry. An 
artesian well 1000 feet deep, discharging 18,000 gallons 
per hour, contributes to the water-supply of the town. 
The population was 5312 in 1870 and 5087 in 1880. 
Sterling was laid out in 183G and incorpoi-ated in 1857. 

STERLING, J()fTN(1806 -1844), author, was descended 
from 11 family of Scottish origin which had settled in 
Ireland about tho Cromw'cllian period. Ills father, 
Edw^ard Sterling, born at AVaterford 27th February 1773, 
had been called to the Irish bar, but, having fought as a 
militia captain at Vinegar TTill, afterwards volunteered 
with his company into the line. On the breaking up of his 
regiment he went to Scotland, and took to farming at Karnes 
Castle in Bute, Avhere John, the second son, was born 20th 
July 1806. In 1810 tho family removed to Llanblethian, 
Glamorganshire, and during his residence there Edward 
Sterling, under the signature of “A^etus,” contributed a 
number of letters to the Tim(% which were reprinted in 
1812, and a second series in 1814. In the latter year ho 
removed to Paris, but, tho escape of Napoleon from Elba 
in 1815 compelling him to return to England, lie took up 
his permanent residence in London, obtaining a connexion 
with tlie Times new’spai^er, and ultimately being promoted 
editor. Carlyle, who allows him the dubious credit of 
being one of tho best of newspajier editors, represents him 
as manifesting “a thoroughly Irish form of character, fire 
and fervour, vitality of all kinds in genial abundance, but 
in a much more loquacious, ostentatious, much lomier style 
than is freely patronized on this side of the Channel.” 
Ilis fiery, emphatic, and oracular mode of writing conferred 
those characteristics on the Times which were recognized 
in the sobriquet of th. “Thunderer.” The frequent 
changes of the family residence during the early years of 
young Sterling rendered his education somowliat desul- 
tory, but on the settlement in London it became more 
systematic. After studying for one year at tho univer- 
sity of Glasgow, he in 1824 entered Trinity College, Cam- 
bridge, where he had for tutor J ulius Charles Hare. At 
Cambridge he did not distinguish himself exce[)t iu the 


debates of the union, where, “none," it was related, 
“ever came near him except the late Charles Buller.” 
He removed to Trinity Hall with the intention of 
graduating in law, but left the university without tak’ug 
a degree. During the next four years he resided chiejy in 
London, employing himself actively in literature. Along 
with Frederick Maurice ho purdiased the Atheiimum from 
J. Silk Buckingham, but the enterprise was not a pecuniary 
success. Through Maurice he became an “assiduous 
pilgrim” to the shrine of Coleridge at Higbgate. He 
also formed an intimacy with the Spanish revolutionist 
General Torrijos, in whose unfortunate expedition lie took 
an active interest. Shortly after his marriage in 1830, 
symptoms of pulmonary disease induced him to take up 
his residence in the island of St Vincent, where he had 
inherited some property, but after fifteen months he 
returned to England. After spending souu^ time on the 
Continent he found his health so much re -established that in 
June 1834 he accepted a curacy at Hurstmonccaux, where 
his old tutor J ulius Haro was vicar. Acting on the advice 
of his physician ho resigned his clerical duties in the 
following February, but according to Cailylo ill-health was 
only tho external occasion of his resignation, the primary 
cause being a partly unconscious divergence from the 
opinions of tho church. Be this as it may, tho threaten- 
ing progress of the insidious disease under which he 
laboured soon rendered “public life in any professional 
form” quite impossible. There remained to him the 
“resource of the pen,” but, having to “live all tlic rest of 
his days as in continual flight for his very existence,” his 
literary achievements were necessarily fragmentary, and 
cannot be regarded as a criterion of his capabilities. He 
published in 1833 Arthur Ooningsht/^ a novel, whicli at- 
tracted little attention, and his Voems (1839), the 
a Poem (1841), and Elrafford^ a tragedy, were not more 
successful. He had, how'cver, established a connexion 
with BlackwixxTs Magazine^ to wliich he contributed a 
variety of papers and several tales, which gave }>romise 
that under more favourable conditions ho might have 
“achieved greatness.” He died at Ventnor 18th September 
1844. His father survived him till 1847. 

Stt^rliug’s papers were entrusted to llie joint care of Uionias 
Carlyle and Aicndeaeon Hare, and it was agreed that tin* selcotioii 
of Ins writings for publication and tho preparation of a iiienioir 
should be undertaken by the latter. Essays tnul Tnlrs^ by .loliri 
Sterling, collected and edited, with a ineinoir of Ins life, by tiuhus 
Charles Hare, appeared therefore in IS'jS m two vidmncs. So 
dissatisfied was Carlyle w'ltli the nieinoir, chiefly beeau'^e it unduly 
magnified the ecclesiastical side of Sterling’s life, tlwt he resolved 
to give Ills owm “testimony ’’about liisliiend, and “ rcconl clearly” 
what Ills “knowledge of him was.” His vivid jjortiajtuic of 
Sterling in tho Life which ajjpeared in 1851 lias ])erj>etuated the 
memoiy of Sterling after his wnitiugs have ccaHcd to be of interest 
on their own account. 


STERNBERG, a manufacturing town in Moravia, Aus- 
tria, is situated i) miles to tlie north of Olmutz ana 47 
miles to tho north-cast of Briinn. It is the chief scat of 
the Moravian cotton industry, and it also carries on thf 
manufacture of linen, stockings, Injueurs, sugar, and ]>ricb 
Tts six suburbs and the surrounding districts arc also cn 
gaged iu the textile industry. IVuit, especially cherries, 
and tobacco arc growm in the neighbourhood. Tho popu- 
lation in 1880 was 1 4,2 1 3. Sternberg is said to have grown 
up under the shelter of a castle founded by V aroslaff of 
Sternberg on the site of his victory over the Mongols in 
1241. 

STERNE, Laurence (1713-1768). one of the greatest 
of English humorists, w'as the son ox an English officer, 
and great-grandson of an archbishop of York. Nearly all 
our information about the first forty-six years of his life 
before ho became famous as the author of Tristram 
SfMndy is derived from a short memoir jotted down by 
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himself for the use of his daughter. It gives nothing but 
the barest facts, excepting three anecdotes about his in- 
fancy, his school-days, and his marriage. The date of his 
birth coincides with the close of the Marlborough wars. 
Ho was born at Clonmel, Ireland, on November 24, 1713, 
a few days after the arrival of his father’s regiment from 
Dunkirk. The regiment was then disbanded, but very 
soon after re-established, and for ten years the boy and 
his mother moved from place to place after the regiment, 
from England to Ireland, and from one part of Ireland to 
another. The familiarity thus acquired with military 
life and character stood Sterne in good stead when ho 
drew the portraits of Uncle Toby and Corporal Trim, and 
the influence of the excitements, shifts, and hardships of 
this life of vagabond gentility may also be traced in his 
own character. To its hardening effect we may fairly 
refer some part of his later .reckless deflance of clerical 
proprieties and comical persistence in self-conscious eccen- 
tricity. After ten years of wandering, he was fixed for 
eight or nine years at a school near Halifax in Yorkshire. 
His father died when he was in his eighteenth year, and 
he was indebted for his university education to one of the 
members of his fatlier’s family. His great-grandfather the 
archbishop had been master of Jesus College, Cambridge, 
and to Jesus College he was sent in 1732. Ho was ad- 
mitted to a sizarship in July 1733, and took his B.A. 
degree in 1730. One of his uncles was a prominent church 
dignitary in Yorkshire. Young Sterne took orders, and 
through his influence obtained in 1738 the living of 
Sutton, some 8 miles north of York. On his marriage 
three years afterwards he was presented to the neighbour- 
ing living of Stiliington, and did duty at both nlaccs. 
He was also a prebendary of York. 

Sutton was Sterne’s residence for twenty uneventful 
years — years at least concerning which his biography is 
s^ent. The only ascertained fact of consequence is that 
he kept up an intimacy which had begun at Cambridge 
with John TIall Stevenson, a witty and accomplished 
epicurean, owner of Skelton Castle in the Cleveland dis- 
trict of Yorkshire. Skelton Castle is nearly 40 miles 
from Sutton, but Sterne, in spite of his double duties, 
seems to have been a frequent visitor there, and to have 
found ill his not too strait-laced friend a highly congenial 
com])anion. Stevenson’s various occasional sallies in 
verse and prose — his Fahles for Groivn Gentlenim^ his 
Craz!/ Talea^ and his numerous skits at the political 
opponents of Wilkes, among whose “macaronies” he 
numbered himself, — were collected after his death, and it is 
impossible to read them without being struck with their 
close family resemblance in spirit and turn of thought to 
Sterne’s work, inferior as they are in literary genius. 
Without Stevenson Sterne would probably have been a 
more decorous parish priest, but he ivould probably never 
have written Tristram Shandy or left any other memorial 
of his singular genius. The two friends began to publish 
late in life and in the same year. The first two volumes 
of Tristram S/aindy were issued on the Ist of January 
1760, and at once made a sensation. York was scandal- 
ized at its clergyman’s indecency and indignant at his 
caricature of a local physician ; London was charmed 
with his audacity, wit, and graphic unconventional power. 
He went to London early in the year to enjoy his triumph, 
and found himself at once a personage in society, — was 
called upon and invited out by lion-hunters, was taken to 
Windsor by Lord E9ckingham, and had the honour of 
supping with the duke of York. 

For the last eight years of his life after this sadden 
leap out of obscurity we have a faithful record of Sterne’s 
feelings and movements in letters to various persons, 
published after his death by his daughter. At the 


end of the famous Sermou on Conscience in vol. ii. of 
Tristram ho had intimated that, if this sample of Yorick’s 
pulpit eloquence was liked, “ there are now in the posses- 
sion of the Shandy family as many as will make a hand- 
some volume at the world’s service — and much good may 
they do it.” Accordingly, when a second edition of the 
first instalment of Tristram was called for in three months, 
two volumes of Sermons by Yorick were announced. 
Although they had little or none of the eccentricity of the 
history, they proved almost as popular. Sterne’s clerical 
character was far from being universally injured by his 
indecorous freaks os a humorist: Lord Faulconberg 
presented the author of Tristram Shandy wdth the living 
of Coxwold. To this new residence he went in high 
spirits with his success, “ fully determined to wuite as hard 
as could be,” seeing no reason why he should not give the 
public two volumes of Shandyism every year and why 
this should not go on for forty years. By the beginning 
of August he had another volume written, and was “ so 
delighted with Uncle Toby’s imaginary character that he 
was become an enthusiast.” The author’s delight in this 
wonderful creation was not misleading ; it has been fully 
shared by every generation of readers since. For two 
years in succession Sterne kept his bargain with himself 
to produce two volumes a year. Vols. iii. and iv. 
appeared in December 1760; vols. v. and vi. in January 
1762. But his sanguine hopes of continuing at this rate 
were frustrated by ilhhealth. He was ordered to the 
south of France ; it was two years and a half before he 
returned ; and he came back with very little accession of 
strength. His reception by literary circles in France was 
very flattering, lie was overjoyed with it. “ ’Tis comme 
d Londres** ho wrote to Garrick from Paris ; “ I have just 
now a fortnight’s dinners and suppers upon my hands.” 
And again, “ Bo it known 1 Shandy it away fifty times 
more than I was ever wont — talk more nonsense than ever 
you heard me talk in your days, and to all sorts of 
people.” Through all his pleasant experiences of French 
society, and through the fits of dangerous illness by which 
they were diversified, he continued to build up his history 
of the Shandy family, but the work did not progress as 
rapidly as it had done. Not till January 1765 was he 
ready with the fourth instalment of two volumes ; and one 
of them, vol. vii., leaving the Shandy family for a time, 
gave a lively sketch of the writer’s own travels to the south 
of France in search of health. This was a digi-ession of a 
new kind, if anything can be called a digression in a work 
the plan of which is to fly off at a tangent wdienever and 
w^herever the writer’s whim tempts him. In the first 
volume, anticipating an obvious complaint, ho had protested 
against digressions that loft the main work to stand ^till, 
and had boasted — not without justice in a Shandcan sense 
— that he had reconciled digressive motion with progres- 
sive. But in vol. vii. the work is allowed to stand still 
while the writer is being transported from Shandy Hall to 
Languedo . The only progress we make is in the illustra- 
tion of the buoyant and joyous temper of Tristram himself, 
who, after all, is a member of the Shandy family, and was 
due a volume for the elucidation of his character. Vol. viii. 
begins the long-promised story of Uncle Toby’s amours 
with the widow Wadman. After seeing to the publication 
of this instalment of Tiistram and of another set of 
sermons, — more pronounced!} CLandean in their eccentri- 
city, — he quitted England again in the summer of 1765, 
and travelled in Italy as far as Naples. The ninth and 
last and shortest volume of Tristram^ concluding the 
episode of Toby Shandy’s amours, appeared in 1767. 
This despatched, Sterne turned to a new project, whicii 
had probably been suggested by the ease and freedom with 
which he had moved through the travelling volume in 
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Tristrtm, The Seniimental Jowmey thrmgh France and 
Italy was intended to be a long work : the plan admitted 
of any length that the author chose, but, after seeing the 
first two volumes through the press in the early months of 
1768, Sterne’s strength failed him, and he died in his 
London lodgings on the 18th of March, three weeks after 
the publication. The loneliness of his end has often been 
commented on ; it was probably due to its unexpectedness. 
He had pulled through so many sharp attacks of his ‘‘vile 
influenza ” and other lung disorders that ho began to be 
seriously alarmed only three days before his death. 

Sterne’s character defies analysis in brief Space. It is 
too subtle and individual to be conveyed in general terms. 
For comments upon him from points of view more or 
less diverse the reader may bo referred to Thackeray’s 
HunwristSy Prof. Masson’s Novelists^ and Mr H. I). Traill’s 
sketch in the “English Men of Letters” series. The 
fullest biography is Mr Percy Fitzgorald’a But the reader 
who cares to have an opinion about Sterne should hesitate 
till he has read and re-read in various moods considerable 
portions of Sterne’s own writing. This writing is so 
singularly frank and unconventional that its drift is not at 
once apparent to the literary student. The indefensible 
indecency and overstrained sentimentality are on the 
surface ; but after a time every repellent defect is forgotten 
in the enjoyment of the exquisite literary art. In the 
delineation of character by graphically significant speech 
and action, introduced at unexpected turns, left with 
happy audacity to point their own meaning, and pointing 
it with a force that the dullest cannot but understand, 
he takes rank with the very greatest masters. In Toby 
Shandy he has drawn a character universally lovable and 
admirable; but Walter Shandy is almost greater as an 
artistic triumph, considering the difficulty of the achieve- 
ment, Dr Ferriur, in his lllmtrafiom of Sterne (published 
in 1812), pointed out several unacknowledged plagiarisms 
from Rabelais, Burton, and others ; but it is only fair to 
the critic to say that he was fully aware that they were 
only plagiarisms of material, and do not detract in the 
slightest from Sterne’s reputation as one of the greatest of 
literary artists. (w. m.) 

STESIOHORUS of Ilimera, a very famous lyric poet, 
lived between 630 and 550 b.c. His name was originally 
Tisias, if we may trust Saidas, but it was changed to 
Stesichorus on account of his eminence in choral poetry. 
He was famed in antiquity for the richness and splendour 
of his imagination and his style, although Quintilian 
censures his redundancy and lTei*mogenes remarks on the 
excessive sweetness that results from his abundant use of 
epithets. We are told that he warned his fellow -citizens 
against Phalaris, whom they had chosen as their general, 
by relating to them the well-known fable of the horse 
and the stag. The story that he was struck blind for 
slandering Helen in a poem, and afterwards recovered his 
sight when lie had sung a recantation, is told first by 
Plato, and afterwards, with many additions, by Pausanias 
and others. We possess some fragments of the former 
poem, censuring the daughters of Tyndareus, who “wed 
two, nay three husbands, and leave their lords ” (Fr. 26), 
and throe lines from the palinode, “ This is no true tale, 
nor yet wentest thou in the strong benched ships, or came.st 
to the tower of Troy ” (Fr. 32). It seems probable that 
Stesichorus did really write his recantation in consequence 
of a dream which he had soon after composing his poem 
on Helen ; and his is not the only case in literature where 
an apparently miraculous cure is said to have followed 
some such act of atonement. We possess about thirty 
fragments of his poems, not counting single words, pre- 
served in Athenseus and elsewhere. None of them is 
longer than six lines. They are written in the Doric 
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dialect, with epic licences and occasional ASolisms; the 
metro is dactylico-trochaic. Brief as they are, they show 
us what Longinus meant by calling Stesichorus “ most 
like Homer ” ; they are full of epic grandeur, and have a 
stately sublimity that reminds us of Pindar. Stesichorus 
indeed made a new departure by using lyric poetry to 
celebrate gods and heroes rather than human foolings and 
passions ; this is what Quintilian means by saying that 
he “ sustained the burden of epic poetry w'ith the lyre.” 
Sevei*al of his poems sung of the adventures of Heracles ; 
one dealt with the siege of Thebes, another with the sack 
of Troy. The last — to which the Tahula lliaca (see Otto 
Jahn’s Grieckierhe Bilderckroniken, ed. A. Michaelis) is a 
sort of commenta^ — possesses an interest for us as the 
first poem in which occurred that forn\ of the story of 
iEneas’s flight to which Virgil afterwards gave currency in 
his JEneid, Stesichorus also completed the choral ode by 
adding to the strophe and antistrophe the epode ; and not 
to know “ Stesichorus’s three” passed into a proverbial 
expression for unpardonable ignorance. 

Bergk, 'Poeia& Lyrid Ormci, vol. iii. pj>. 205-234, Lcjii).sie, 1882. 

STETHOSCOPE. See Auscultation. 

STETTIN, the chief town of Pomerania, and the leading 
seaport in Prussia, is situated on the Odor, 17 miles to the 
south of the Stettiner Haff and 30 miles from the Baltic 
Sea. The main part of the town occupies a hilly site on 
the left bank of the river, 
and in connected by four 
bridges (includingamass- 
ive railway swing-bridge) 
wdth the suburbs of La- 
stadie (“lading place,” 
from liutiidium^ “ bur- 
den,”) and Silborwiese, 
on an island formed by 
the Parnitz and Dunzig, 
which here diverge from 
the Oder to Dammsche- 
See. U ntil 1874 Stettin 
was closely girdled by 
very extensive and strong 
fortifications, which pre- 
vented the expansion of 
the town proper, but the 
steady growth of its commerce and manufactures en- 
couraged the foundation of numerous industrial suburbs 
beyond the line of defence. Some of these arc themselves 
“towns,” as Orabow, with 13,672 inhabitants in 1880, 
and Bredow with 1 1,255 inhabitants ; but all combine with 
Stettin to form one industrial and commercial centre. 
Since the removal of the fortifications their site has begun 
to be built upon. Apart from its commerce, Stettin is a 
comparatively uninteresting city. The church of Sts Peter 
and Paul, originally founded in 1124 and restored in 1816- 
17, was the earliest Christian church in I’omcrania. St 
James’s church, dating from the 13tli and the two follow- 
ing centmies, is remarkable, like several other Pomeranian 
churches, for its size. The old palace, now occupied by 
Oovornment offices, is a large unattractive edifice, scarcely 
justifying the boast of an old writer that it did not yield 
in magnificence even to the palaces of Italy. Among the 
more modern structures are the theatre and the new 
towm-house, superseding an earlier one of 1245, Statues 
of Frederick the Great and of Frederick William III. 
adorn one of the five open squares of the old town. As a 
prosperous commercial town Stettin has numerou.s educa- 
tional, benevolent, and scientific institutions. 

The manufactures are very important; many of the 
largest factories are in the neighbouring villages, beyond 
Stettin proper. The shipbuilding yards (among which 






ever puzzling might he the diffioulties into vdiich it led 
them. Stevens, on the contrary, insisted that armed 
resistance to the constitution had the effect of suspending 
the constitution within the area of the resistance ; that the 
success of the resistance would show whether the suspen- 
sion was to be temporary or permanent ; and that, in the 
meantime, those who resisted the constitution were entitled 
to no rights under it, — in fact, to no rights except those 
reserved under the laws of war. This was too radical even 
for the war party ; but, at the end of the war, Stevenses 
pronounced ability gave him the leadership of the house 
committee on reconstruction. Even in this position, he 
never obtained a formal endorsement of his theory j but 
the practical management of rSconstruction shows its 
strong influence in many features otherwise inexplicable. 
He lived to take a leading part in the unsuccessful 
impeachment of President Johnson, and to see the admis- 
sion of the first instalment of reconstructed States, and 
died at Washington, August 11, 1868. 

Stevens’s life has l)ceii written fVom a friendly and from a hostile 
point of view,— tlic former in the volume entitled ThaMem StcveiiSt 
Goimnoiitr^ the latter in Harris’s Political Conflict in America, 

STEVENSON, Robkrt (1772-1850), civil engineer, was 
the only son of Alan Stevenson, partner in a West Indian 
house in Glasgow, and was born in that city 8 th June 1772. 
Having lost his father in infancy, ho removed with his 
mother to Edinburgh, in his youth he assisted his step- 
father, Thomas Smith, in his lighthouse schemes, and at 
the early age of nineteen was sent to superintend the 
erection of a lighthouse on the island of Little Cumbrae. 
During successive winters he attended classes at Anderson’s 
College, Glasgow, and at Edinburgh university. He suc- 
ceeded his stepfather, whose daughter he married in 1799, 
as engineer to the Board of Northern Lighthouses, and at 
the same time began general practice as a civil engineer. 
During his period of office from 1797 to 1843, he designed 
and executed no fewer than eighteen lighthouses, the most 
important being that on the Bell Rock, begun in 1807 and 
completed in 1810, in which he improved considerably on 
the designs of Smeaton for the Eddy stone lighthouse (see 
Lighthousk, vol. xiv. p. 616). For its illumination ho 
introdu(?ed an improved apparatus ; ho was also the author 
of various other valuable inventions in connexion with 
lighting, including the intermittent and flashing lights, 
and the mast lantern for ships. In his general practice as 
a civil engineer ho was employed in the construction of 
many county roads, in various important imi)roveinents in 
connexion with the approaches to Edinburgh, including 
that by the Calton Hill, in the erection of slips at ferries, 
in the construction of liarbours, docks, and breakwaters, 
in the improvement of river and canal navigation, and in 
the construction of several imi)ortant bridges. It was he 
that brought into notice tho superiority of malleable iron 
rods for railways over the old cast iron, and he was tho 
inventor of the movable jib and balance cranes. It was 
chiefly tlirougb his interposition that an Admiralty survey 
was established, from which the Admiralty sailing direc- 
tions for the coasts of Great Britain and Ireland have been 
prepared. Stevenson was elected a fellow of tho Royal 
Society of Edinburgh in 1815, and afterwards became a 
member of the Geological and Astronomical Societies of 
London and the Wernerian and Antiquarian Societies of 
Scotland. He published an account of the Bell Rock 
lighthouse in 1824, and, besides contributing important 
articles on engineering subjects to Brewster’s Edinburgh 
Bncyclopmdia and the Encyclojtsedia Britannica^ was tho 
author of various papers read before the societies he was 
connected with. He died at Edinburgh 12th July 1850. 

A Life of Tbibert Stevemm^ hy his son David Stevenson, 
appeared in 1878. David Stevenson (1815-86), who along with 


his brother Alan succeeded to his father’s business, was the author 
of a Hketeh of (he Civil Einpneerin^ of Norik America (1838, re- 
published in ‘‘"Wealo’a Series,” 1859), Marino Surveying (1842), 
Canal and River Engineering (1858; 2d ed. enlarged, 1872; 3d 
ed. 1886), and of various papers reatl before learned societies. 

STEVINUS, Simon (1548-1620). This great mathe- 
matician was born in 1548 at Bruges (where the Place 
Simon Stevin contains his statue by Eugen Bimonis) and 
died in 1620 at The Hague or in Leyden. Of tho circum- 
stances of his life very little is recorded ; the exact day of 
his birth and the day and place of Ids death are alike 
uncertain. It is known that ho left a widow with two 
children.; and one or two hints scattered throughout his 
works inform us that ho began life as a merchant’s dork 
in Antwerp, that he travelled in Poland, Denmark, and 
other parts of northern Europe, and that ho was intimate 
with Prince Maurice of Orange, who asked Ids advice on 
many occasions, and made him a public officer,* —at first 
director of the so-called “ waterstaet,” and afterwards 
quartermaster-general. The question whether Steviuus, 
liko most of the rest of the prince’s followers, belonged to 
tho Protestant creed hardly admits of a categorical answer. 
A Catholic, it may be said, would never in those times 
have risen to so high a jjosition. A Catholic would i>er. 
haps not have been so ready as Stevinus to deny the value 
of all authority, whether of an Aristotle, of an Euclid, or of 
a Vitruvius. A Catholic could not well have boasted, as 
Stevinus in a political pamphlet did, tliat bo had always 
been in harmony with tho executive power. But against 
these considerations it might bo urged that a Protestant 
had no occasion to boast of a harmony most natural to 
him, vrhile his further remark, in the same pamphlet, to 
tho effect that a state church is indispen .sable, and that 
those who cannot belong to it on conscientious grounds 
ought to leave tho country rather than show any opposition 
to its rites, seems rather to indicate the crypto-Catholic, 
who wishes for reasons of his own to remain in the 
Netherlands. The same conclusion is supported by the 
ascertained fact that Stevinus, a year before his death, 
bequeathed a pious legacy to tho church of Westkorko in 
Flanders, out of tho revenues of which masses wore to be 
said. But, however it may bo ans\vered, the question is 
fortunately of little importance to ns, as Stevinus was 
neither a political personage nor did he engage in religious 
controversy. He was mainly, as alrea<ly said, a great 
mathematician, and it is chiefly in this (jiiality that wo 
must try to get acquainted with him. His claims to fame 
are most varied. Some of them appealed strongly to the 
men of his time, but many were sucdi as could not well be 
understood by most of his contemporaries, and have found 
due acknowledgment only in later times. 

His contemporaries were most struck by liis invention 
of a carriage with sails, a little model of which was pre- 
served at Scheveningen till 1802. The carriage itself had 
been lost long before ; but we know that about the year 
1600 Stevinus, with Prince Maurice of ()rang( 3 and twenty- 
six others, made use of it on the sea-shore between Srheven- 
ingen and Petten, that it was propelled solely hy tho force 
of the wind, and that it acquired a speed wliidi exceeded 
that of horses. Another idea of Stevinus, for which even 
Grotius gave him great credit, was his notion of a bygone 
age of wisdom. Mankind oneo knew everything knowable, 
but gradually forgot most of it, till a time came when 
little by little the forgotten knowledge was reacquired; 
the goal to be aimed at is the bringing about of a second 
age of wisdom, in w'hich mankind shall have recovered all 
its early knowledge. The fellow-countrymen of Stevinus 
were proud that he wrote in their own dialect, which he 
thought fitted for a universal language, as no other 
abounded liko Dutch in monosyllabic radical words. ^ 

History has been much less entliusiastic than his con- 
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temporaries in admiring these claims to fame, but it has 
discovered in Stevinus^s works various inventions which 
did not at once receive the notice they deserved. He was 
the first to show how to fashion re^ar and semiregular 
{3olyhedra by delineating their frames in a plane. Btev- 
iiius also distinguished stable from unstable equilibriuuL 
He })roved the law of the equilibrium on an inclined 
plane. He demonstrated before Yarignon the resolution of 
forces, which, simple consequence of the law of their com- 
position though it is, had not been previously remarked. 
He discovered the hydrostatic paradox that the downward 
pressure of a liquid is independent of the shajK) of the 
vessel, and depends only on its height and base. He also 
gave the measure of the pressure on any given portion of 
the side of a vessel. He had the idea of explaining the 
tides by the attraction of the moon. 

It remains to enumerate those claims of Stevinus to 
immortality which were recognized from the first and 
which succeeding ages have not lessened, — his writings on 
military science, on book-keeping, and on decimal fractions. 

That the man who was (]uarterinaster-gcncral to 
Maurice of Orange should have been possessed of more 
than ordinary merit, and have left behind him military 
papers of lasting value, is hardly more than might have 
been expected. This expectation, in the case of Stevinus 
at least, is fully borne out in the opinion of competent 
judges. Prince Maurice is known as the man who con- 
quered the greatest number of fortresses in the shortest 
time, and fortification was the principal aim of his adviser. 
Btevinua seems to be the first who made it an axiom that 
strongholds are only to be defended by artillery, the 
defence before his time having relied mostly on small fire- 
arms. He wrote upon temporary fortifications, but the 
excellence of his system was^only slowly discerned. He 
was the inventor of defence by a system of sluices, w'hich 
])roved of the highest importance for the Netherlands. 
His plea for the teaching of the science of fortification in 
universities, and the existence of such lectures in Leyden, 
have led to the imi)resaion that he himself filled this chair ; 
but the belief is quite erroneous, as Btevinus, though 
living at Leyden, never had direct relations with its uni- 
versity. 

Hook-keeping by double entry may have been known to 
Btevinus as clerk at Antwerp eitlier practically or through 
the medium of the works of Italian authors like Paccioli 
and Cardan. He, however, was the first to recommend 
the use of impersonal accounts in the national household. 
He practised it for Maurice, and recommended it in a small 
pamphlet to Sully the French statesman ; and, if public 
book-keeping has grown more and more lucid by the intro- 
duction of impersonal accounts, it is certainly to Stevinus 
that the credit of the improvement is due. 

His greatest success, however, was a small pamphlet, 
first published in Dutch in 1586, and not exceeding 
seven pages in the French translation (which alone we 
have seen). This translation is entitled La emeign- 

ant facilement txphlier par L^ombrea Entiers mns rompnz, 
tons (\)mpt(i8 se rmcmiram aux Affaim des llommes. 
Decimal fractions had been employed for the extraction 
of square roots some five centuries before his time, but 
nobody before Stevinus established their daily use ; and 
so well aware was he of the importance of his innovation 
that he declared the universal introduction of decimal 
coinage, measures, and weights to be only a question of 
time. Tlis notation is rather unwieldy. The point 
separating the integers from the decimal fractions seems 
to be the invention of Bartholommus Pitiscus, in whose 
trigonometrical tables (1612) we have found it, and it 
was accepted by Napier in his logarithmic palmers (1614 
and 1619). Stevinus printed little circles round the ex- 
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ponents of the different powers of one-tenth. For instance, 
237^ was printed 237 0 5 Q 7 0 8 ©; and the 
fact that Stevinus meant those encircled numerals to de- 
note more exponents is evident from his employing the 
very same sign for powers of algebraic quantities, €.^., 
9 Q ~ 14 Q -J- 6 (j) - 5 to denote - 14a?® -H 6af - 5. 
He does not even avoid fractional exponents (^^Eacine 
cubique do (J) serait f en circle ”), and is ignorant only 
of negative exponents. Powers and exponents have also 
been carried back to a period several centuries earlier than 
Stevinus, and it is not here intended to give him any undue 
credit for having maintained them ; but we believe it ought 
to be recognized more than it generally is, that for our 
author there was a connexion between algebraic powers 
and decimal fractions, and that even here Stevinus the pro- 
found theorist is not lost to view behind Stevinus the man 
of brilliant piuctical talents. (m. oa.) 

STEWAKT, or Stuaet. For the royal house of this 
name, see Stuaet. 

STEWAET, Duoaud (1753-1828), one of the most 
influential of the Scottish philosophers, was born at 
Edinburgh on the 2 2d of November 1753. His father, 
Matthew Stewart (1715-85), was professor of mathematics 
in the university of Edinburgh from 1747 till 1772, and 
was an eminent investigator in his own department, 
applying the geometrical methods of Simson, who had been 
his teacher in Glasgow. Dugald Stewart’s early years 
were passed partly in Edinburgh and partly at Catrine in 
Ayrshire, where his father had a small property, to which 
the family removed every summer on the close of the 
academical session. Burns was an occasional visitor at 
Catrine, which is only a few miles from Mossgiol ; and the 
philosopher and the poet had various meetings as well 
as some slight correspondence in later years. Dugald 
Btewart was educated at the high school and university of 
his native town. At school he laid the foundation of the 
classical knowledge and literary taste >vhich are con- 
spicuous in his works, and wliich lent a charm to his 
prelections. At the university his chief subjects were the 
mathematical sciences — in which he attained great pro- 
ficiency — and philosophy. Adam Ferguson, the historian 
of the Eoman republic, was then professor of moral philo- 
sophy in Edinburgh, and his bracing ideal of ethical and 
political virtue commended itself highly to Btewart. In 
1771, having thoughts of entering the English Church, 
Stewart proceeded to Glasgow with a view to the Snell 
exhibitions tenable by Glasgow students at Oxford. Here 
he listened to the lectures of Eeid, whose Inquiry^ pub- 
lished seven years before, had laid the effective founda- 
tion of what is called distinctively the Scottish philosophy. 
Eeid became Stewart’s acknowledged master and also his 
friend, while Stewart’s academic eloquence and powers of 
elegant exposition gained for their common doctrines a 
much wider acceptance than they could have secured in 
the clumsier and less attractive presentation of Eeid him- 
self. In Glasgow Stewart boarded in the same house 
with Archibald Alison, afterwards author of the Ei^ay on 
Taste^ and a close friendship sprang up between them, 
which remained unbroken through life. After no more 
than a single session in Glasgow, Dugald Stewart was 
summoned by his father, whose health was beginning to 
fail, to conduct the mathematical classes in the university 
of Edinburgh. Though only nineteen years of age he 
discharged his duties with marked ability and success; 
and after acting three years as his father’s substitute he 
was elected professor of mathematics in conjunction with 
him in 1775. Three years later Adam Ferguson was 
appointed secretary to the commissioners sent out 
to the American colonies, and at his urgent request 
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Stewart lectured as his substitute. Thus during the 
session 1778-79, in addition to his mathematical work, he 
delivered an original course of lectures on morals. To 
this season,'* says his son, “he always referred as the 
most laborious of his life ; and such was the exhaustion 
of the body from the intense and continued stretch of the 
mind that on his departure for London at the close of 
the academical session it was necessary to lift him into 
the carriage.'^ In 1783 Stewart married Helen Banna- 
tyne, who died in 1787, leaving an only son. Colonel 
Matthew Stewart, from whose short memoir of his father 
the above is a quotation. 

In 1785, on the resignation of Ferguson, he was trans- 
ferred to the chair of moral philosophy, which he filled for 
a quarter of a century and made a notable centre of intel- 
lectual and moral influence. Young men of rank and of 
parts were attracted by his reputation from England, and 
even from the Continent and America. A very large 
number of men who afterwards rose to eminence in litem- 
ture or in the service of the state were thus among his 
students. Sir Walter Scott, Jeffrey, Cock burn, Francis 
Horner, Sydney Smith, Lord Brougham, Dr Thomas 
Brown, James Mill, Sir Janies Mackintosh, and Sir Archi- 
bald Alison may be montioned among others. There is 
a unanimous testimony to the attractive eloquence" of 
Stewart's lectures and the moral elevation of his teaching. 
“Dugald Stewart," says Lord Cockburn, “was one of 
the greatest of didactic orators. Had he lived in ancient 
times, his memory would have descended to us as that of 
one of the finest of the old eloquent sages. No intelligent 
pupil of his ever ceased to respect philosophy, or was ever 
false to his principles, without feeling the crime aggra- 
vated by the recollection of the morality that Stewart 
had taught him." Dr John Thomson, afterwards medical 
professor in Edinburgh, was accustomed to say that the 
two things by which he had been most impressed in the 
course of his life were the acting of Mrs Siddons and 
the oratory of Dugald Btew^art. Lord Cockburn, in his 
Memoriah^ has left an interesting portraiture of Stewart's 
appearance and manner : — “ Stewart was about the middle 
size, weakly-limbed, and with an a])pearance of feebleness 
which gave an air of delicacy to his gait and structure. 
His forehead was large and bald, his eyebrows bushy, his 
eyes grey and intelligent, and capable of conveying any 
emotion from indignation to pity, from serene sense to 
hearty humour, in which they were powerfully aided by 
liis lips, which, though rather largo perhaps, were flexible 
and expressive. The voice was singularly pleasing ; and, 
as he managed it, a slight burr only made its tones softer. 
His ear, both for music and for speech, was exquisite; 
and he was the finest reader I have over heard. His 
gesture was simple and elegant, tliough not free from a 
tinge of professional formality ; and his whole manner 
was that of an academical gentleman, .... culm and 
expository, but rising into greatness or softening into 
tenderness wlienever his subject required it." The course 
on moral philosophy embraced, besides ethics proper, 
lectures on political philosophy or the theory of govern- 
ment, and from 1800 onwards a separate course of lectures 
was delivered on political economy. These last were 
extremely important in spreading a knowledge of the 
fundamental principles of the science at a time when they 
were still almost unknown to the general public. Stewart's 
enlightened political teaching was sufficient, in the times 
of reaction succeeding the French Revolution, to draw 
upon him the undeserved suspicion of disaffection to the 
constitution. 

In 1790 Stewart married a second time. Miss Cran- 
stonn, who became his wife, was a lady of birth and accom- 
plishments, and he was in the habit of submitting to her 
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criticism whatever he wrote. A son and a daughter were 
the issue of this marriage. The death of the former in 
1809 was a severe blow to the failing health of his father, 
and was the immediate cause of his retirement from the 
active duties of his chair. Before that, however, Stewart 
had not been idle as an author. In 1 792 he published the 
first volume of the Elements of the J*lulos{>))hy of the Unman 
Mind ; the second volume appeared in 18U, and the third 
not till 1827. In 1 793 he printed a toxt-l>ook, Ont(ine& 
of Moral Philosophy ^ which wont through many editions ; 
and in the same year he read before the Royal Society ol* 
Edinburgh his account of the Life and Writings of Adam 
Smith. Similar memoirs of Robertson the historian and o 
Reid were afterwards read before the same body and appeal* 
in his published works, in 1 805 Stewart took an activo 
part in what was known as the Leslie case, that is to say, 
the public controversy arising out of the appointment of 
Mr (afterwards Sir Joliu) Leslie to the chair of mathe- 
matics in the university of Edinburgh. Leslie was 
attacked by the presbytery of Edinburgh, ostensibly on 
account of his views on the nature of causal connexion, 
which were said to apiiroxiinate to Hume’s. In two 
pamphlets Stewart defended Leslie's doctrine as philo- 
sopliically tenable and theologically innocuous. In 180G 
he received in lieu of a pension the nominal office of the 
writership of the EdMuryh Oazeffe^ with a salary of 
X300. When the shock of liis son’s death incaiiacitated 
him from lecturing during the session of 1809-10, Jiis 
place was taken, at his own request, by Dr Thonuus Brown, 
who in 1810 was ajipointed conjoint professor. On the 
death of Brown in 1820, Ste^\art, who had taken no 
further active part in lecturing, retired altogether from 
the professorship, which was conferred upon John Wilson, 
better known as “Christopher North." From 1809 onwards 
Stewart lived mainly at Kinneil House, liinlithgowshiro, 
which was placed at his disjuisal by the duke of Hamilton. 
From this retirement he continued to send forth a succes- 
sion of works. In 1810 appeared Philosophical Essays^ in 
1814 the second volume of the Elements^ in 1815 the first 
part and in 1821 the second part of tho “Dissertation" 
written for the Encyrlopsedia Britamiica “ Su]>plement," 
entitled “A General View of the Progress of Metaphysi- 
cal, Ethical, and Political Philosophy since the Revival of 
Letters." In 1 822 he was struck with jiaralysis, but re- 
covered a fair degree of health, .sufficient to enable him 
to resume his studies. In 1827 ho published the third 
volume of the Elements, and in 1828, a few weeks before 
his death, The Philosophy of the Actioe and Aloral Powers. 
He died in Edinburgh after a short illness on tho ] Itli of 
June 1828. A monument to his memory was erected on 
tho Calton Hill by his friends and admirers. 

An edition of liis Collected Works, in rieven volunn;s (1854-58), 
was edited by Sir William Hamilton, on whose deatli in 18.56 it 
was curried to completion and funiislied with a iiiennui of Stcivart 
by Prof. Veitch. Stewart was an elegant writer rather than a 
profound or original thinker, iind ho eanuot he saiiJ to have addcMi 
mueli to the ]>liilosophy of Peid (see Kjctn), though he eoiitributed 
very largely to its dissemination, ills psyrhologirai o])SLTvations, 
however, are acute and vaiiod, and his geiienil poweis of mind 
contributed largely to elevate tho study of philortopliy in the UnitM 
Kingdom. His reputation rests more upon the trad it >oii of his 
inspiring and elevating eloquence than U]k)u any detinitc achieva- 
ments within the province of philosophy j)iopcr. (A. SE.) 

STEYR, Steier, or Steyek, an industrial town ia 
Upper Austria, is situated on an island at the junction 
of the Steyr and Enns, 20 miles to the soutli of Linz and 
92 miles to the west-south- west of Vienna. The main 
town is connected by two bridges with the suburbs of 
Steyrdorf and Ennsdorf. The Gothic parish church wa.s 
built in 1443 ; the town-house is modern. The interest- 
ing old castle of the princes of Lamberg, dating from the 
10th century, rises on an eminence near the town. Steyr 



is one of the chief seats of the iron and steel industry in 
Upper Austria (Austria, voL iii. p. 120), and very large 
quantities of cutlery, scythes, sickles, and edge-tools are 
annually produced in the town and neighbourhood. The 
Werndl small-arms factory, now carried on by a joint- 
stock company, and employing 4500 hands, is the largest 
in Austria. The population in 1880 was 17,199. Steyr 
was the ca[)ital of an early countship or grafschaft, at first 
belonging to Styria, but annexed to Austria in 1192. 

8TICKLKBAOK is the name applied to a group of small 
fishes ( G'asfrosteus) whicli inhabit the fresh and brackish 
waters as well as the coasts of the temperate zone of the 
northern hemisphere. Although some of the species live 
chiefly either in fresh or in salt water, they readily accom- 
modate themselves to a change, and, as far as the European 
kinds are concerned, all may bo met with in the brackish 
water of certain liUoral districts. The majority have a 
compressed well-proportioned body, which in the marine 
species is of a more elongate form, loading to the allied 
group of Flute-Mouths (Mstulamdep), which are, in fact, 
gigantic marine sticklebacks. Their mouth is of moderate 
width, oblique, and armed with small but firmly set teeth. 
But their most distinctive characteristic consists in the 
armature of their head and body. The head is nearly 
entirely protected by hard bone ; even the cheeks, which 
in the majority of fishe,s arc covered with a naked or 
scaly skin, are in this genus cuirassed by the dilated 
infraorbital bones. There are no scales developed on any 
part of the body, but a series of hard and large scutes 
protects a greater or lessor portion of the sides. The first 
dorsal fin and the ventrals are transformed into |X)inted | 
formidable spines, and joined to firm bony plates of the 
endoskcleton. With regard to the degree in which this 
armature is developed, not only do the species differ from 
each other, but almost every species shows an extraordi- 
nary amount of variation, so that some older naturalists 
have distinguished a multitude of species, w^hilst tlio 
majority of the present day are inclined to reduce their 
number considerably. About ten kinds may be taken to 
bo specifically distinct. 

So far as is known at present, all sticklebacks construct 
a nest for the reception of the spawn, which is jealously 
guarded by the male until the young are hatched, which 
event takes place in from ton to eighteen days after 
ovijjosition. He also protects them for the first few days 
of their existence, and provides them with food, until they 
gradually stray from their home. The construction of the 
nest varies in the different species. 

Sticklebacks are short-lived animals ; they are said to 
reach an age of only three or four years ; yet their short 
life, at least that of the males, is full of excitement. 
During the first year of their existence, before the breed- 
ing-season begins, they live in small companies in still 
pools or gently flowing brooks. But with the return of 
the warmer season eacli male selects a territory, which 
he fiercely defends against all comers, especially against 
intruders of his own species and sex, and to vhich he 
invites all females, until the nest is filled with ova. At 
this period he also assumes a bridal dress, painted with 
blue and rod tints. The eggs are of comparatively largo 
.-.ize, one female depositing only from 50 to 100 ; but, as 
the females deposit their spawn in nests of different males, 
the number of ova contained in one nest docs not exceed 
one hundred. 

Of tliij species known not one has so wide a geographical range, 
and has so well been studied, as the common Britisli Three- 
Bpined Stickleback {Gnstrosteus amlcatus). It is found ovorvwbero 
in northern and central £uroi)e, northern Asia, and North America. 
The development oi its scutea and spince varies exceedingly, and 
specimens may be round without any lateral scutes and with short 
*piiios, others with only a few scutes and moderately sized spines, 


and again others which possess a complete row of. scutes from tho ' 
head to the caudal hn, and in which the fin-spines are twice as* 
long and strong as in other varieties. On the whole, the smooth 
varieties are more numerous in southern than in northern local- 
ities. This species swaims in some years in prodigious num* 



Oaatroateus aculeatua^ var. novehorttGensis^ Three-Spined Stickleback. 


bers; in Pennant’s time amazing shoals appeared in the fena 
of Lincolnshire every seven or eight years. Tlieir uumbei's may 
perhaps bo conceived from the fact that a man employed in 
collecting them gained, for a considerable time, four snillings a 
day by selling them at the rate of a halfpenny a bushel. No 
instance of a similar increase of tliis fish has been observed in our 
time, and this possibly may bo due to the diminished number of 
suitable breeding-places in consccpience of the general introduc- 
tion of artificial drainage. 'I'his species usually constructs its nest 
on the bottom, excavating a hollow in which a bed of grass, rootlets, 
or fibres is prepared ; walls are then raised, and the whole is roofed 
over with the like material. The nest is an inch and more in 
diameter, with a small aperture for nn entrance. 

The Tcn-Sidnod Stickleback (Oastroatem pmngitius) is so eall(Ml 
from the number of spines usually coniTiosiug its first dorsal fin, 
which, however, may bo sometimes redutiud to eight or nine or 
increased to cloven. It is smaller than tlio threc-spined species, 
rarely exceeding 2 inches in lengtli. Its geographical range 
nearly coincides with that of the other species, but it is more 
locally distributed, and its range in northern Asia is not known. 
With regard to its habits, it differs from the common species only 
in tho selection of the site for its nest, whicli is generally placed 
among weeds above the bottom of the water. Breeding males. 
a?*e readily rei^ognized at a distance by the intensely black colour 
of the lower parts of their body. 

Both these species are for their size extramely voracious, causing 
no small amount of injury if allowed in bveciling-ponds in which 
valuable fish are preserved. During tho whole time they are not 
engaged in their breeding operations they are in pursuit of food, 
A small stickleback kept in au aquarium devoured, in five hours’ 
time, seventy-four nowiy-hatehed dace, which were about a quarter 
of an inch long. Two days after it swallowed sixty-two, and 
would probably have eaten as many every day, could they have- 
been procured. 

The Sod Stickleback {Gofitrost^rus spwachia) is a much larger and 
more slender HiHicies than tliose mentioned ; it attains to a length 
of 7 inche.9, and is armed with fifteen short sj)iiic8 on the back. It 
is extremely common round tho Briti.sh coasts, but never con- 
gregates in large shoals. At suitable localities of the coast which 
are sheltered from the waves and overgrown with sea-weed, espe- 
cially in rock-pools, one or two males establish themselves with 
their harems, and may bo ohserved without diJTiculty, being quite 
as fearless as their freshwater cousins. Harbours and shallowa 
covered with Zostcra are likewise favourite haunts of this species, 
although tho water may be brackish. The nest is always firmly 
attached to sea-weed, and sometimes suspended from au over- 
hanging frond. This siiecies inhabits only tlio nortbem coasts of 
Europe. 

STIGMATIZATION, literally the infliction of stigmata^ 
t.e., marks tattooed or branded on the person, the term 
used with specific reference to the infliction oif wounda 
like those of Christ, 

An ancient and widespread method of showing tribal 
connexion, or relation to tribal deities, is by marks set 
upon the person ; thus Herodotus, in describing a temple 
of Hercules in Egypt (ii. 113), says that it is not lawful to- 
capture runaway slaves who take refuge therein if they 
receive certain marks on their bodies, devoting them to 
the deity. Some such idea is perhaps alluded to by Paul 
(Gal. vi. 17) in the words, “from henceforth let no man 
trouble me, for I bear branded on my body the stigmata, 
of Jesus and some few authors have even understood the 
passage as referring to stigmatization in the modem sense 
(Molanus, De Historia SS. Imaginum fit Picturarum^ ed, 
Faquot, iii. 43, p. 365). Branding, as indicative of servi- 


tode, is mentioned in many of the classics (Pliny, H. ilT., 
xviiL 3 ; Varro, Dt Be Bustica, i. 18 ; Suetonius, CtiUgvla^ 
ixviL <fcc.), and was forbidden by Constantine. 

In the period of persecution Christian martyrs wore 
sometimes branded with the name of Christ on their fore- 
heads (Pontius, “ De Vit. S. Cypriani,” Bihlioth. Veterum 
Patrum^ iiL p. 472, § vii.). This was sometimes self- 
inflicted as a disfigurement by nuns for their protection, 
as in the case of St Ebba, abbess of Coldingham (see 
Baronius, Annalea^ xv. p. 215, anno 870, also Tert., De 
VeL Vvrg,\ Some Christians likewise marked themselves 
on their hands or arms with the cross or the name of 
Christ (Procopius, In Esaiam, ed. Curterius, p. 496), and 
other voluntary mutilations for Christ’s sake are men- 
tioned (Matt, xix. 12 ; Fortunatus, Life of St Bhadegund^ 
ed. Migne, col. 508 ; Palladius, Lattsiac llhtory^ cxii. ; 
Jerome’s Ldter io St Emtoehium^ &c.). 

In the life of St Francis of Assisi we have the first 
example of the alleged miraculous infliction of stigmata 
(see vol. ix. p. 692). While meditating on the sufferings 
of our Lord, in his cell on Mount Alverno, we are told by 
his biographers, Thomas of Celano and Bonaventara, that 
the Lord appeared to him as a seraph and produced upon 
his body the five wounds of Christ ; of these we are told 
that the side wound bled occasionally, though Bonaven- 
tura calls it a scar, and the wounds in the feet had the 
appearance and colour of nails thrust through. After his 
death St Clare endeavoured but in vain to extract one of 
these. Pope Alexander IV. and other witnesses declared 
that they had seen these marks both before and after his 
death (Jiaynaldus, ad annum 1255, p. 27). The divinely- 
attested sanctity of their founder gave to the newly- 
established order of Franciscans a powerful impulse, so 
that they soon equalled and threatened to overshadow in 
influence the i>reviously-founded order of St Dominic. 

The reputation of the latter order was, however, equally 
raised in the next century by the occurrence of the same 
wonder in the case of a sister of the third rule of St 
Dominic, C’at.herinc Benincasa, — better known as St 
Catherine of Siena. From her biographer’s account we 
gather that she was subject to hystero-epileptic attacks, in 
one of which, when she was twenty-three years old, she re- 
ceived the first stigma (see vol. v. p. 230). In spite of her 
great reputation, and the number of attesting witnesses, 
this occurrence was not universally believed in. I’ope 
Sixtus IV. published a bull in 1475 ordering, on pain of 
anathema, the erasure of stigmata from pictures of St 
Catherine, and prohibiting all expressions of belief in the 
occurrence. Pope Innocent VIIL similarly legislated “iie 
de caetero S. Catherina cum stigmatibus depingatur; 
neve do ejus stigmatibus fiat verbum, aut sermo, vel prae- 
dicatio ad tollendam omnem scandali occasioneiu” (see 
references in llaynaud, De Stigmatisme^ cap. xi., 1665). In 
the years which followed, cases of stigmatization occurred 
thick and fast, — now a Franciscan, now a Dominican, very 
rarely a religieuse of another order, showing the marks. 
Altogether about ninety instances are on record, of which 
eighteen were males and seventy-two females. Most of 
them occurred among residents in religious houses, and 
took place after the austerities of Lent, usually on Good 
Friday, when the mind was intently fixed on our Lord s 
Passion ; and, from their occurrence being for the most 
part among members of the two orders to which St Francis 
and St Catherine belonged, the possibility of the recep- 
tion of the marks was constantly before their eyes and 
thoughts. The order of infliction in the majority of cases 
was that of the crucifixion, the first token being a bloody 
sweat, followed by the coronation with thorns; after- 
wards the hand and foot wounds appear, that of the side i 
being the last. The grade of the infliction varied in ! 


individual cases, and they may be grouped in the follow- 
ing series : — 

I. As rogards full stigmatization, with tho visible jiroductioii of 
the five w'ounds, and genemlly with the mark of the crown as well, 

oldest case, after St Francis, is tljat of Ida of Louvain (1300), 
in whom tho marks appeared as coloured circles ; in Gertrude von 
Oosten of Delft (1344) they were coloured scars, and di8a})peart'd 
in answer to i>rayer as they also did on Dominica de l^arariis; in 
Sister Piemna, a Franciscan, they were blackish grey. Tliey were 
true wounds in Margaret Kbncriu of NuremlxTg (d. 1351), but 
they also disappeared in answer to her prayer (see her Zi/r, Augs- 
burg, 1717), OH was the case with llrigittn, a Dominican tertiary 
(1390), and also with Lidwiiia. An intcimission is desciibed in the 
marks on Johanna della Croce of Madrid (1524), in wltoni the wound 
in the side was large, and the others weie r<»«o-colouied circular 
patches. The marks appeared on each Fiiday and vanished on 
Sunday. These omitted an odour of violets ; but in Sister Apol- 
lonia of Volatcrra they were fetid while she livotl. Angela della 
Pace (1634) was fully stigmatized at nine years of age, being oven 
marked with the sponge and hyssop on tho mouth; wlnlc Joaiiiia 
d© Jesu-Maria at Burgos (1613), a widow, who bad entcied the 
convent of Poor Clares, w-as marked in her sixtieth j ear. 'I'o her 
ill vision two crowns were offered, — one of llowcrs end one of 
thorns; sho cho.se the latter and immediately was seized ^^ith such 
pain that her confessor heard her skull cracking This ease was 
investigated by the officers of the Inquisition. The stigmatization 
of Veronica Giuliani (1696) was also tho subject of inquiry, and in 
tills case the nun drew on a paper a reiiresoutation of the images 
which she. said were engraved on her heart. On a }io.st-mortGm 
examination being made in 1727 by Prof, Gcntili and l)i Bonliga, 
tho image of the cross, tho scourge, Ac., were said to have been 
impressed on tho right side of the organ (Ft/ff drlfa Vt'roniea 
Giuliam\ by Salvatoii, Rome, 1803). Tho case of Christina Stuiu- 
bclou, a Dominican at Cologne, is noteworthy, as on her skull there 
\vas found a raised ridge, or crown which was at first green, with 
red dots. This relic is still preserved. In I^ucia cli Kami (1546) 
the marks were vaiiablc, as they also were on Sister Alaria di S. 
Domlnico. On the body of St Margaret of Hungary the stigmata 
were found fr(‘.sh and clear when her body was exhumed some time 
after her death for transportation to 1‘resbuig. ()ther stigmatized 
persons were Kli/abcth von Spsilbcck, a Cistercian ; Sister Colota, 
a Poor (fiare; Matilda von Staiiz; Margaret Bruch of Eudnngen 
(1503); MaHa Kazzi of Chios (1582); Cathurina •lauucnsis; Eliza- 
beth lleith of Allgau ; Stievazu Hamm in Westphalia; Sister Mary 
of tlie Incarnation at l*onU>isc ; Archaiigcia Taruera in Sicdly (1608) ; 
Catharina Eicei in Florence (1590) ; and Joanna Maria della Croce, 
a Poor Clare at Roverodo (d. 1673), upon wdiom the markings of tho 
thorn crown and spear wound w^ere es]>ecially deeji. 

II. In some cases, altliough the paims of stigmatization wire felt, 
there W'cro no marks apparent. This occuired to Ibden Bnimseii 
(1285); Helena of Hungary (1270); Osaiina of Mantua (1476); 
Columba Rocasani ; Magdalena do Pazns ; Anna of Vargas ; 1 licro- 
nyma (Jarvaglio; Maria of Lisbon, a Dominican; Joanna di A'ei- 
celli; Stephania Soncinas, a Fianciscan; Sister ('luistiim, a Car- 
thusian ; and Joanna Rodi iguez, a Poor Clare. In f lie case of Ursula 
Aguir de Valcnza, a tertiary of St Dominie (1608), and Uathaiiue 
Ciahna (d. 1619) the pain was ehieiiy that of the ciown of lliorns, 
as it was also in Amelia Bicehicri of Vereolli, an Augnstinian. 

III. In a tliird series bomc of tlie marks were visible on the 
body, wdiile others were absent or only subjectively indicated by 
severe pains. The crow'ii of thorns only was marked on tin* head 
of Vincentia Ferroiia at Valencia (d. 1515) and Pluli]>]»a de Santo 
Tomaso of Montemor (1670), while according to Tojellus the 
Augnstinian Ritta von CJassla (d. 1430) hud .a single tliou* wound 
on the forehead. The crown wasmaikcd on Catharina ol Racomzio 
(b. 1486), who also sutfoied a severe bloody sweat. Jn the ease of 
Stcpliano Qiiinzani, in Soneiiio (14 .'j 7), tliero wms a profuse Moody 
sweat and the wounds woio iiiteimittiiig, ajjpeariiig on Friday 
and Saturday, vanishing on Si.iiday. Blanche Ga/iiian, daughter 
of (kniiit Arias do Sagavedia (1.564), W'as rnaikeil only <»n tJio right 
foot, as also was Catlierine, a Cistendan iiuii. The lieart wound 
W'as visible in Christina Alirabilis (1232). Gabrielda de Piezolo 
(d. 1473) died from the blee<ling of such a w’onnd, 'imi similar 
wounds wcie described in Maria <hj Aeosriii in Toledo; Eustochia, 
a tertiary of St Francis; (’Ima <le. Buguy, a Dominican (1514); 
Cecilia Nobili, a Poor Clare of Nuccria (il. 1655). In the last 
instance the heart wound was found after death -a three-eorncred 
puncture. A similar wound was seen in the heart of Maitina de 
Anlla (d. 1644). Maria Villana, a Poor Clare, daugliter of the 
margrave of La Pella, was marked with the crow’ii and tlie s})eai 
thrust, and after death the imiircsscs of the spear, sponge, and 
reed w'ere fouii 1 OH her licart (d. 1670). Tlie wound was usually 
on tlie loft side, ns in Sister Alasroiia of Grenoble, a tertiary of St 
Francis (1627) ; it w'as on tlio right in Margareta Coluinua, also a 
Clare, In Maria do Saimieiito it was said to have been inllicted 
by a seraph in a vision. 
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IV. In a fourth set of eases the imprints were said to have been 
fouml on the lieart, even though there was no surface marking. 
ITius the Dominican Paula do St Thomas was said to have had the 
stigmata oii lier heart. The heart of (Jlare^ of Montfaucon (1308) 
was said to have been as largo as a child’s head and impressed 
with the cross, the scourge, and tlio nails. Similar appearances 
wore fouml in Margaret of Citta di Capello and Johanna of Yepes 
(1691). 

The instances of masculine stigmatization are few. 
Benedict di llhegio, a Capuchin at Bologna, had the 
marks of the crown ( J G02) ; Carolus Sazia, an ignorant 
lay brother, had the wound in his side. 13odo, a Brai- 
monstratensian lay brother, was fully stigmatized, as also 
was Philip de Aqueria. The marks after death were found 
on the heart of Angelos del Pas, a minorite of Perpignan, 
as also on Matheo Carery in Mantua, Melchior of Arazel 
in Valentia, Cherubin de Aviliana (an Augustinian), and 
Agolini of Milan. Walter of Strasburg, a preacliing friar 
(1264), had the heart-pain but no mark, and the same was 
the case with a Franciscan, Robert de Malatestis (1430), and 
James Stephanus. On Nichola.s of Ravenna the wounds 
were seen after death, while John Cray, a Scotsman, a 
Franciscan martyr, liad one wound on his foot. 

Within tlie last hundred years several cases have 
occurred. Anna Katharina lilminerich, a peasant girl born 
at Munster in 1774, afterwards an Aiigmstinian nun at 
A^gnetenbcrg, was even more famous for her visions and 
revelations than f or the stigmata. Biographies, with records 
of Iicr visions, have been published by Brentano at 
Munich in 1852 and the Abb6 Cazal^s at Paris (1870). 
Colombo Schanolt of Bamberg (1787) was fully stigma- 
tized, as also was Rose Serra, a Capuchin of Ozieri in 
Sardinia (1801), and Madeleine Lorger (1806). Two well- 
known cases occurred in Tyrol, — one “ L’Ecstatica ” Maria 
von Mi)rl of Caldaro, a girl of noble family, stigmatized 
in 1839, the other “ L’Addolorata ” Maria Dominica 
Lazzari, a miller’s daughter at Capriana, stigmatized in 
1835 (see Bore, Siu/rnatmes dn Tyrol ^ Paris, 1846). 
A case of the second class is that of Elizabeth Eppingcr 
of Niederbninn in Bavaria (1814), rejmrted on by Kuhn. 
An interesting example of stigmatic trance also occurred 
in tlie case of a Protestant young woman in Saxony in 
1820, who appeared as if dead on Good Fiiday and Satur- 
day and revived on Easter Sunday. 

The last ease recorded is tliat of TiOuise Lateau, a 
peasant girl at Bois do Haine, Tlainault, upon whom the 
stigmata appeared April 24, 1868. This case was investi- 
gated by Professor Lefebvre of Louvain, who for fifteen 
years w^as jdiysician to two lunatic asylums. In her there 
was a periodic bleeding of the stigmata every Friday, and 
a frequent recurrence of the hystero-cataleptio condition. 
Her biography has been written by Lefebvi c and published 
at Louvain (1870). 

On surveying these ninety cases, we may discount a 
certain number, including all those of the second class, as 
examples of subjective sensations suggested by the con- 
templation of the pains of crucifixion. A second set, of 
which tlie famous case of Jetzer (Wirz, ITrlvetMie KirrJien- 
yesrhirktry 1810, iii. p. 389) is a type, mu.st bo also set aside 
as obvious and intentional frauds prodiK'cd on victims by 
designing persons. A third series, and how large a group 
we •have not sufficient evidence to decide, we must regard 
as due to the irresponsible self-infliction of ' injuries by 
persons in the hystero-epileptic condition, those perverted 
states of nervous action w'hich Charcot has done so much 
to elucidate. To any experienced in this form of disease, 
many of the phenomena described in the records of those 
examples are easily recognizable as characteristic of the 
hystero-epileptic state. 

There are, however, some instances not easily explained, 
where the self-infliction hypothesis is not quite satisfactory. 
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Parallel cases of physical effects due to mental suggestion 
are well authenticated. Beaunis vouches for rubefaction 
and vesication as produced by suggestion in the hypnotic 
state, and Bourru and Burot describe a case, still under 
observation, of bloody sweat, and red letters marked on 
the arm by simple tracing with the finger. See Congres 
Scieniifique de Grenohley Progres Medtralcy 29 Aug. 1885, 
and Berjon’s Za Grande Hyst^ecJiezV I fommey Paris, 1886. 
We know so little of the trophic action of the higher nerve 
centras that w^e cannot say how far tissue nutrition can be 
controlled in spots. That the nerve centres have a direct 
influence on local nutrition is in some cases capable of 
ex])erimental demonstration, and, in another sphere, the 
many authenticated instances of connexion between 
maternal impression and congenital deformity seem to 
indicate that this trophic influence lias wider limits and a 
more specific capacity of localization than at first sight 
seems possible. There is no known pathological condition 
in which blood transudation can take place through an 
unbroken skin. 
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)*aris, 1886; YAxmimuaeTy Ler Magvetiamns tm Verhaltviss zur JUli- 
gtony Stuttgart, 1863, §92; ThoUick’s Vei'miachte Sdinj ten y Ham- 
burg, 1889, p. 97 ; Sebmieder, in Ewng Kv'chenzeitimgy Berlin, 
1876, pp. 180, 345 ; Cornptea Itemlua de la SodiU de lUidogiCy 12tli 
July 1885. (A. MA.) 

STILICHO, Flavius, Roman general and statesman, 
was of Vandal origin, and was born about 359 a.d. At an 
early age he entered the imperial army, w'here his father 
before him had served under Valens; and he speedily 
attained high promotion. He had alread)»^ bec'ome 
magister equitum wdien in 384 he %vas sent by Theo- 
dosius as his ambassador to Persia ; his mission w'as 
very successful, and soon after his return he was made 
comes domcsticus and commander-in-chief, receiving also 
in marriage Serena, the emperor’s niece and adoptive 
daughter. Theodosius, when dying, made Stilicho and 
Serena the guardians of Honorius and his other children. 
Uonorius, in 398, w^as married to Stilicho’s daughter 
Maria, and in 408 to her sister Therraantia. Tt was by 
Stilicho that Alaric in 396 w^as compelled to quit the 
Peloponnesus (see Alaric), and that in 398 the revolt 
of the Mauretanian prince Gildo w\as repressed. Stilicho 
again encountered Alaric at Pollcntia in 402, and at 
Verona in 403, compelling his retreat into Illyria, and was 
rewarded with a triumph on his return to Rome. In 
405 bo almost annihilated the army of Radagaisus, the 
leader of the Ostrogoths, at Ficsolc. The arrangements 
into which ho subsequently entered with Alaric (see 
Alaric) were made use of by his enemies to alienate the 
emperor from him, and when at last revolt was the only 
course that might possibly have saved him his continued 
loyalty proved fatal. Abandoned by his troops he fled to 
Ravenna, and, having been induced by false promises to 
quit the church in which he had taken sanctuary, he waa 
beheaded on August 23, 408. Stilicho is the hero of much 
of the poetry of Claudian {q,v,), 

STILL. John (c. 1543-1607), bishop of Bath and Wells, 
and now best known as the probable author (“Mr S., 
Master of Arts ”) of Gammer GurimHe NeedUy the earliest 
comedy but one in the English language (sec Drama, vol. 
vii. p. 428), was a native of Grantham, Lincolnshire, and 
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was born about 1543. He became a student of Christ’s 
College, Cambridge, where he duly graduated and took 
orders. He was appointed in 1570 Lady Margaret’s pro- 
fessor of divinity in his university, subsequently hold livings 
in Suffolk and Yorkshire, and was master successively of 
8t John’s College (1574) and of Trinity College (1577). 
Still was raised to the bishopric of Bath and Wells in 1592, 
and, after enjoying considerable fame as a preacher and 
disputant, he died on February 26, 1607, leaving a largo 
fortune from lead mines discovered in the Mendip Hills. 

STILLING, Heinrich. Soo Jung. 

STILLINGFLEET, Edward (1635-1699), a con- 
spicuous figure in the church of the Restoration, was 
descended from the Stillingflects of Stillingfleet, in the 
neighbourhood of York, and was born at Cranbourno in 
Dorset on the 17 th April 1635. There and at Ring wood 
he received his preliminary education, and at the ago of 
thirteen was entered at St John’s College, Cambridge, as 
Isaac Barrow five years before and at the same age had 
been entered at Peterhouse. He took his bachelor’s degree 
in 1652, and in the following year was elected to a 
fellowship. After residing as tutor first in the family of 
Sir Roger Burgoin in Warwicksliire and then with the 
Hon. Francis Pierrepont in Nottingham, he was in 1657 
presented by the former to the living of Sutton in Bed- 
fordshire. Here ho brought to completion and })ublished 
(1659) his Irminan, in which he sought to give expression 
to the prevailing weariness of faction and to find some 
ecclesiastical conqiromiso in which all could conscientiously 
unite. Schemes of comprehension were then the most 
familiar topics of conversation. There seemed every 
probability that a moderate Episcopacy might attract all 
parties ; and it was to be expected that a learned and able 
scholar fresh from the atmosphere of Cambridge Platonism 
should desire to hcli* present entanglements towards a 
liberal solution. Much may still be learned from his 
cogent and earnest exposition of the great principle that it 
is unwarrantable for the chundi to make other conditions 
of her communion than our Saviour did of discipJeship. 
Til 1 662 ho reprinted the Jrmicuin with an appendix, in 
which he sought to prove that “the church is a distinct 
society from the state, and has divers rights and privileges 
of its own, . . . resulting from its constitution as a Christian 
society, and that these rights of the church cannot bo 
alienated to the state after their being united in a 
Christian country.’’ In the same year the country gave 
its answer to his and all similar proposals in the Act of 
Uniformity, which, by requiring that all clergymen should 
be opiscopally ordained and should use the revised liturgy, 
lost to the church of England such men as Richard Baxter, 
John Howe, and Philip Henry. Stillingfleet’s actions 
wore as liberal as his opinions. He sheltered in his rectory 
at Sutton one ejected minister and took for another a large 
house to bo used as a school. But, as time wore on, his 
liberalism degenerated and gave occa.sion to Howe’s 
remark that the rector of »Sutton was a very different 
person from the dean of St Paul’s. But, though in 1680 
ho published liis Unreasnntihleyiess of Sejmratimi, his 
willingness to serve on the ecclesiastical commission of 
1689, and the interpretation he then projiosed of the 
damnatory clauses of the Athanasiau creed, are proof that 
to the end he leaned towards toleration. Another work 
which Stillingfleet published in 1662 won for him the 
confidence and admiration of his church. This was his 
Origirm Sacros, o?' a Katmml Account of the Chrvftian 
Fnith as to the Tmth atul Divine Authority of the 
Scriptures and the Afatters therein contained. Rendered 
obsolete though it be by the general advance of the 
discussion, this apologetic made a deep impression at 
the time, and rapid preferment followed its publication. 
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Henchman, bishop of London, employed him to write a 
vindication of Laud’s answer to Fisher the Jesuit. In 
1665 the earl of Southampton presented him to St 
Andrew’s, Ilolborn ; two years later he became prebend- 
ary of St Paul’s, in 1668 chaiJain to Charles 11. , in 
1670 canon residentiary and in 1677 dean of St Paul’s. 
Finally, but under different auspices, he was consecrated 
bishop of Worcester 13th October 1689. During those 
years ho was ceaselessly engaged in controversy with 
Nonconformists, Romanists, Deists, and Souinians. His 
unrivalled and various learning, his dialectical exportness, 
and his massive judgment rendered him a formidable 
antagonist; but the respect entertained for him by his 
opponents W’as chiefly aroused by his recognized love of 
truth and superiority to personal cousideratiens. He had 
the courage, along with the saintly and noble* minded Ken 
and the other six bishops, to incur the anger of James II. 
by resisting his proposed Declaration of Indulgence (1688). 
Strangely enough, bo crossed swords both with Dryden 
and Locke, — with Dryden in connexion with the pa])crs 
favourable to the authority of the (Church of Rome which 
were found in the strong box of Charles 11. and were 
supposed to have been written by him, and with Locke 
because the theologian considered that the philosopher’s 
definition of substance was prejudicial to the doctrine of 
the Trinity. In most of his writings there is a small 
residuum of permanent value. The range of his learning 
is most clearly seen in his Dtshopd llighi to Vote in 
Parliament in Cases Capital. His Origiues Britannic^^ or 
Aniuptities of the British Church (1685), is a surprising 
mixture of critical and uncritical research ; and his 
Discourse concerning the True Jiensun of the Sufferings of 
Chrisi (1669), written in answer to Crellius, contains a 
most forcible statement of the doctrine of Christ’s substi- 
tution. So handsome in person as to have earned the 
sobriquet of “the beauty of holiness,” Stillingfleet was 
twice married,— first to Andrea, daughter of William 
Dobbyns of Wormington, by whom he had two daughters, 
who dit^d in infancy, and one son ; afterwards to Eliz- 
abeth, daiighior of Sir Nicliolas JVxllcy, by whom he had 
seven children. He died in his house at Westminster, 
28th March 1699, and was buried in his own cathedral, 
where a handsome monument briefly records his virtues. 
His library was bought by Marsh, archl^ishop of Armaglj, 
to form the foundation of a public library in Dublin. 

A collected edition of Ins >\orks, with life piefi\(*(l, was puhlished 
in London (1710); and a iriost useful edition of The Ihctnucs arul 
rrnctices of the Church of Home Truly liip resented was i)ublished in 
1845 by l)r Cuiiniiif^linru. 

STILLWATER, a city of the United States, at the 
head of Washington county, Minnesota, on the west bank 
of the St Croix river, 18 miles north-east of St Paul. 
It is a great centre of the lumber trade, contains a State 
prison, a high school, and a public library, and inc’reased 
its pojmlation from 4124 to 9055 between 1870 and 
1880. 

STILT, or Long-t,fajgbi) Pi.over, a biid so called for 
reasons obvious to any one who has seen it, since, though 
no bigger than a Snipe, the longtli of its legs (their bare 
part measuring 8 inches), in proportion to the size of its 
body, exceeds that of any other bird’s. The first name (a 
translation of the French Schasse, given in 1760 by lirisson) 
seems to have been bestowed by Rennie only in 1831 ; but, 
recommended by its definiteness and brevity, it lias wholly 
supplanted the second and older one. The bird is the 
Clumidrius himantojms i of TJnngpus , the I limantojyus 

* The jKJssiblo rontusion by I'liiiy’.s transenherH <>l tliiN word with 
has been already nieiitjoned (OYSTEiiCATrFiER, xviii. 
p. Ill, note 2). Hhnantvjms, witli ifs c-quiyalcnl Lortpts, ‘‘by an 
awkward metaiihor,’^ as leinarked bj (Jilbert White, “implies that the 
legs are as slender and pliant as if cut out of a thong of leather. 



STILT 


652 

eandidua or melanopterus of modem writers, and belongs 
to the group TAmicolx^ Laving been usually placed in the 
Family ScoloiKtcidf£^ though it might be quite as reason- 
ably referred to the Charadriidget^ and, with its allies to 
be immediately mentioned, would seem to be not very 
distant from hmmatopus, notwithstanding the wonderful 
development of its logs and the slenderness of its bill 

Tho very form of tlio Stilt naturally gave Buflbn occasion 

{UisU Nat, UiseauXf viii. ])p. 11 4-1 16) to lament tho shortcomings 
of Nature in juoUuciiig an animal with such “ enormous defects,*’ — 
its long legs in jiarticular, lie 8iipi»osed, scarcely allowing it to reach 
the ground with its bill. Hut ho failed to notice the flexibility of 
its pr ^portiormtely long neck, and admitted that lie was ilMnibrmcd 
as to Its habits. No doubt, if he had enjoyed oven so slight an 
opportunity ns ofcurred to a chance observer 1859, p. 397), ho 
would have allowed that its structure and ways were in cnmxdete 
eoiiforniity, for the bird ohinins its food by wading in shallow water 
and seizing the insects that fly over or float upon its surface or the 
small crustaceans that swim beneath, for whicli jnirpose its sbmder 
extremities are, as might be expected, admirably ad apU;d. "Widely 
spread over Asia, North Africa, and Soiitliern Europe, the Stilt has 
many times visited Britain — though always iis a straggler, for it is 
not known to breed to the northward of the Danube valley, — ^and 
its occurrence in Scotland (near Dumfries) was noticed by Sibbald 
BO long ago as 1684. It cliiefly resorts to pools or lakes with a 
margin of mud, on W'hich it constructs a .slight nest, banked round 
or just raised above tlie level .so as to keep its eggs dry (Jhis^ 1869, 
p. 360) ; but sometimes they are laid in a tuft of grass. They are 
four in mimbei, and, except in si/c, closely resemble those of the 
OYSTEitOATCHF.n (vol. xvili. p. Ill) The bird has the head, neck, 
and lower ^lai ts wJiito, the back and win^ glossy black, the iridos 
red, and the bare part of tho legs jiink. In America the genus has 
two rejn-cMontutiveM, one^ (fig. 1) closely resembling that just 
described, but rather smaller and with a black crown and nape. 



Fiq. 1. — Black-Necked American Stilt. (After Gosse.] 


This is JST. nigricolHs or meyiennuji, and oecur.s from New England 
to the middle of South America, beyond which it is reydaced by 
If. hrasiliemiSy which has the crown w’hitc. The Stilt inhabiting 
India is now recognized to be IT. enmUdus, but Austialia possesses 
a distinct syiocics, J{, novm-hoJIrnuhaHy wdudi also occuis in New 
Zealand, though that country lias in addition a species yieculiar to 
it, If. nnvfe-zela7ulifp, differing from all the rest by assuming in the 
breeding-season an altogetlier black ydumage. Australia, however, 
proHonta another form, which is the tyyic of tlio genus CfadorhynckuSy 
and diflers from Ifimantopm both in its style of plumage (tho male 
having a broad bay pectoral belt), in its shorter tarsi, ami in having 
the toes (though, as in the Stilt’s feet, three in number on each foot) 
wehhcd. 

Allied in many ways to the Stilts, but differing in many 
undeniably generic characters, are the birds known as 
Avosets,2 forming the genus Becurmroatra of Linnaeus. 

^ Thi.s species was imule known to Ray by Sloane, who met with it 
in Jamaica, wlioro in liis day it was called “Longlcgs.” 

- This word is from the Hologiieso Avosettay whicli is considered to 
bo ilerived from tho Latin avis— the termination exyiressing a diminu- 
tive of a ^acelul or delicate kind, as dmnetta from donna (Prof. 
Salvadori in cpiH,). 


Their bill, which is perhaps the most slender to be seen 
in tho whole Class, curves upward towards the end, and 
has given the oldest known species two names which 
it formerly bore in England, — Cobbler’s-awl,** from its 
likeness to the tool so called, and **Scooper,*’ because it 
resembled the scoop with which mariners threw water on 
their sails. The legs, though long, arc not extraordinarily 
so, and the feet, which are webbed, bear a small hind toe. 

This species (fig. 2), the JR. avocetta of ornithology, was of old time 
ydentiful in England, though doubtless always restricted to certain 



localities. Charleton in 1668 says that wlien a boy ho had shot 
not a few on the Severn, and Blot mentions it so as to lead one to 
snpyiose that in his time (1686) it bred in Staffonlshiro, while 
Wilhighby (1676) knew of it as being in winter on the eastern 
coast, and IVniiaut in 1769 found it in great numbers opposite to 
Fossdyke Wash in Ijiiicolnsbire, and described tlic bii'ds as hovering 
over the sportsman’s head like Lnyiwings. In this district they w’ero 
called ** Yolpers ** from their cry but wliethcr that name w'as 
elsewhere ap{>Iipd is uncertain. At the end of ibc last century they 
frciyucnted Romney Marsh in Kent, and in the fust ipuirtcr ot tho 
present century they bred in various suitable spots in Suffolk and 
Norfolk,-- the last place known to have been inhabited by them 
being Saltbouso, where the people made puddings of their eggs, 
while the binls were killed for the sake of their feathers, wdiich were 
used in making artificial flics for fishing The extirpation of this 
settlement took place between 1822 and 1825 [cf. Stevenson, TUrds 
of Norfolky ii. pp. 240, 241).* The Avoset’s mode of nesting is 
much like tliat of the Stilt, and the eggs are hardly to be dis- 
tinguished from those of the latter hut by their largci size, the 
bird being about as big ns a Lapwino (vol. xiv. p. 808), white, with 
the exception of its crowm, the back of the neck, the inner scapulars, 
some of the wdiig-covcrts and the priniarie.s, which are black, wliile 
the legs are of a fine ligjht blue. It seems to get i is food by working 
its bill from side to side in shallow pools, and eatcliing the small 
crustaceans or larvae of insects that may be swiinming therein, but 
not, as has been stated, by sweeping the surface of tho mud or saml 
—^apiocess that w’onhl speedily destroy the delicate hill by friction. 
Tw'o sjiecics of Avoset, 11. americaiui and II, andumy are found in 
tho New World ; the former, which ran/^es so far to the northward 
as the Saskatchewan, is distinguished by its light cinnamon-coloured 
head, nock, and breast, and the latter, confined so far as known to 
the mountain lakes of Chili, lias no white in tho npi)er parts excejit 
the head and neck. Australia produces a fourth species, 11. nova- 
IwlUMvdim or mfmcolliSy with a chestnut head and neck ; but tho 
European li. mocclta extemls over nearly the whole of middle and 
southom Asia as wtII as Africa. 

A recent proposal {Ihisy 1886, pp. 224-239) to unite 
the Avosets and Stilts in a single genus seems to have 
little to recommend it but its novelty, and will hardly meet 
with acceptance by systematists. (a. n.) 

* Cf. “Yarwholp” (GoPWiT, vol. x. p, 720) and “Yaap” or 
“Whaiip** (Curlew, vol. vi. p. 711). “Barker” and “CUnker” 
seem to have been names used in Norfolk. 

* Tlie same kind of lamentable destruction has of late been carried 
on in Holland and Denmark, to tho extirpation probably of the species 
in each country. 
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N« by Ferth^re, N.£. by Clackmannan and the Firth of 
Fort^ S.E. by Linlithgoarshire, S« by Lanarkshire and a 
detached portion of Dumbartonshire, and B.W. and W. 
by Dumbartonshire* In the north-east there are two isol- 
ated portions, — one forming the parish of Alva, bounded 
partly by Clackmannan and partly by Perthshire, and the 
other forming part of the parish of Logie and bounded by 
Perthshire. The outlines of the main portion are ex- 
tremely irregular, the boundary on the north following 
for the most j^art the windings of the Forth, while on 
the west it passes through the middle of Loch Lomond, 
and on the south coincides to a considerable extent with 
various streams. The extreme length of the county from 
north-west to south-east is about 45 miles, and the great- 
est breadth from north to south about 18 miles. The 
land area is 286,338 acres, and the total area 298,579 
acres, or about 466 square miles. Apart from the district 
round Loch Lomond, the principal charm of the scenery 
of Stirlingshire is in tlie views of the valley of the Forth 
with the winding river, and for background the distant 
peaks of the Grampians, or the nearer ranges of the Ochils, 
which encroach on the north-eastern corner and detached 
sections of the county. The valley of the Forth runs along 
nearly the whole of the northern border, widening towards 
the east. The centre of the county from north-east to 
south-west is occupied by the broad irregular ranges of the 
Lennox Hills, which are known under four different names, 
according to the parishes in wliich they are principally 
situated, — the Gargunnock Hills (attaining a height of 
1591 feet), the Fintry Hills (1676), the Kilsyth Hills 
(1393), and the Campsio Fells (1894). Nearly the whole 
of the county to the north-east of Loch Lomond is occu- 
pied by a spur of the Grampians, reaching in Ben Lomond 
a height of 3192 feet. Besides Loch Lomond, situated 
partly in Dumbartonshire, and Loch Katrine, which 
bounds the county at its north-western corner, tlie prin- 
cipal lakes are Loch Arklet to the south of Loch Katrine, 
Loch Coulter, in the south of 8t Ninians parish, Lodi 
Ellrig in Falkirk pari.sb, and Black Loch partly in Lanark- 
shire. The river F6rth, from its junction with the Kelty 
near Gartiiiore, forms the northern boundary of the county, 
except where it hounds on the north the part of Kippen 
parish which is in Perthsliire and separates a portion of 
Locropt parish from that of 8t Ninians and a portion of 
Logie from that of 8t Ninians and Stirling. It receives 
from the north the Teith, wliich touches the county at 
Lecropt parish, and tlie Allan, which separates the parishes 
of Lecropt and Logie, and from the south the Boquhan 
burn, the Touch burn, and the Bannock burn. The Carron 
water flows eastwards from the J^’intry Hills to the Firth 
of Forth at Grangeinoutli. On the south there are a 
number of streams which form at various places the 
boundary of the county, — the Endrick water flowing west- 
wards from the Fintry Hills to Loch Lomond, the Kelvin 
from near Kilsyth flowing south-westwards to the Clyde, 
and the Avon from Lanarkshire flowing north-eastwards 
to the Firth of Forth. The Forth and Clyde Canal crosses 
the south-eastern corner of the county from Castlecary to 
Grangemouth. 

The whole of the district to the north of Loch Lomond 
is occupied by the crystalline schists of the Highlands, 
which, by the existence of a groat fault, are connected on 
the east with the Old lied Sandstone, which occupies the 
broad valley between the base of the Highland hills and 
the chain of the Ochils. These latter heights, portions of 
which are included in detached areas of the county, con- 
sist of volcanic rocks associated with the Old Ked Sand- 
stone (see vol. X. p. 343). The Lennox Hills in the centre 
of the county are formed by volcanic rocks of Carbonifer" 


ous age resting on strata of red and white sandstone (see , * 
vol. X. p. 346). The lower grounds are deeply buried 
under glacial drifts, and conspicuously marked by broad 
terraces that represent former sea-margins. On one of 
these, at a height of 50 feet above the present sea-level, 
lies the Carse of Falkirk. Another stands at an elevation 
of about 100 feet. There are saline mineral springs at 
Bridge of Allan. 

The coalfleld runs obliquely along the south-east of the 
county, the principal seams being in Denny, Kilsyth, 
Larbert, Falkirk, and Slamannan parishes. Ironstone, fire- 
clay, and oil-shale ore also found. Limestone is extensively 
wrought in the Campsie district, and there are a nuuibet 
of sandstone quarries in various parts of the county. The 
total output of coal in 1884 was 1,182,891 tons, of iron- 
stone 75,351 tons, of fireclay 15,872, and of oil-shale 4535. 

Agriculture . — Acconlirigtotholandowiiprs return of 1872-^73 tlio 
land wnsheld by 4257 proprietors, possessing 28>i,751 acres, atuu an 
nual valuation of £521,407, an average value all over of £1 , 16 s. 

Of the proprietors 3409 possessed loss than one acre. The follow- 
ing possessed over 5000 acres each:— Duke of Montrose, 68,878 , 
William Forbes, 13,041; Rear-admiral Sir William Kdmonstonc, 
9778 ; Hon. Mrs. Margaret Lennox, 7606 ; Alox. (Iraliam Speirs, 
7172 ; W. C. G. Bontine, 6931 ; Lieutoiiant-Ool. John Murray, 6813 ; 
Sir Alex. C. R. Gibsou-Maitlaiid, 6023 ; Henry Fletcher Campbell, 
5679; and James Johnstone, 5340. The two arable soils of Stirling 
shire arc distinguished locally as carse and dryiicld, the rcmaiiidei 
of the coiiuty being occupied by mountain pasture land, ino(»r, aiid 
moss. The Carse of Stirling extends along the banks of the Forth 
from Buddy vie to the eastern extremity of the county, — a length 
of about 28 miles, -with a breadth varying from 1 to 4 miles, the 
total area being about 80,000 acres. The carse soil consists of the 
finest clays, without stones, but intersiMirsed with stmta of marine 
shells. It has been partly reclaimed from su})erincui«bent peal 
moss, of wliich there are still considerable areas adjoining it. It 
requires a great deal ot labour, but, by means of draining, subsoil 
ploughing, and th(3 use of lime, has been rendered one of the most 
tertife soils in Scotland, being specially well adapted for wheat and 
beans. The dryfield occupies the slopes of the hills abov<} the carse 
and the valleys in the interior of tlio county, which constitute the 
more fertile portions, the crops for which it is best suited being 
potatoes and turnips. A great part of the drylield has been le- 
claiined from moor within the present century. The Leimo.\ Hills, 
occupying about a fourth of the total area of the county, form one of 
the most valuable tracts of pasture land in Scotland. The follow- 
iug table gives a classification of the holdings iii 187.^> and ISS.^ ; — 
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According to the agricultinal returns for 1886, out of a total of 
295,265 acres 115,477, or nearly 39 per cent., were arable hind, the 
area under corn ciops amounting to 29,306 acres, umler green cio{»h 
to 8752, rotation graa.ses 30,664, pennui-eiit pasture 45,232, hax 1.5 
and fallow 1508. Oats, the principal corn crop, occujded 19,662 
acres, wlieat 2065 acres (a decrease of about one half within twenty 
years), barley 4297 acres, rye 30, beans 3221 , and jicase 31 . Of green 
crops the princi|»al are ))otatoes (3.500 a('rcs) and turnips (4623 
acres). Considerably inoi*e than half of tlie arable area la 
jded by rotation grasses and iierinaiient pasture, and thcii acreage 
IS constantly increasing, whicli is sufficiently ae«‘onnted for by tin* 
steady increase in the numbers of sliecp ami cattle. The niimhcT 
of horses iu 1886 was 4616, of which 3176 wcie used solely for 
purposes of agriculture, and 1440 were unbroken Inn.ses and iinires 
kept solely for purj) 0 .ses of breeding. The Clydesdale Ijn-td are in 
general use on the largi^r farms. Cattle in 1 886 nurnhered 29,422, of 
W'hich 10,745 were cows and heifers iu milk oi in < elf, and 8684 were 
other cattle two vears old and above. Ihitter-inaking is largely prac- 
tised on the drylield farms, the Ayrshiie being the principal breed 
of cows, but cattle-f ceding is also an important industry, for whicli 
Irish cattle and cross brceils are freiiucntly Imught, a eonsiderahh 
number of shorthorns being also reared. Sheep, chiefly blackfaced, 
for which there is exteii.sivo piLstiirage. on the Lennox Hills and tin* 
slopes of the Gram]»ian8, numbered 109,897 in 1886, niid pigs 377t5. 

Though, as is evident from the remains of trees in the mosses, an 
extensive district of the comity was at one time occupied by forest, 
it is now < omparatively devoid of timber, the artia under woods in 
1881 being only 12,483 acres. There is a natural tendency to the 
growth of birch on the lower slopes of the mountains in the parishes 
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of Buchanan and Diymen, and oahi grow extensively on the borders 
of Loch liomond. Larch and Scotch firs principally occupy the 
modem plantations in the other parts of the county. In 1886 there 
were only 81 acres under orchards, 27 under market gardens, and 
68 tinder nursery grounds. 

Manufa-ctures, — Tlie Carron ironworks, founded in 1760, for a long 
time led the van in British iron manufacture, and are still among 
the most extensive in the kingdom. The Falkirk ironworks, founded 
in 1819, are the next to them in importance in the county, hut there 
are many others in the same district. The woollen manufacture is 
next to iron in importance. It includes cariiets, tartans, shawls, 
and tweeds, the principal seats of the industry being Alva, Bannock- 
burn, Carnbusbarron, and Stirling. Calico printing is carried on in 
the western fiart of the county, especially at Camjisie and Milngavic. 
There are chemical works at Stirling, Falkirk, Denny, and Canipsic. 
Throughout the county there are a considerable number of breweries 
and distilleries. At Grangemouth, the pnncipal 
port in the county, shipbuilding is earned on. 

AdminUtratitm mid — Stirling is 

included with Dumbarton and Clackmannan in 
the same shorillilom, but lias two sheriff-substi- 
tutes, who Bit at Stirling and Falkirk respect- 
ively, and there are prisons in both towns. Tlic 
high court of justiciary holds circuit courts at 
Stirling. There are 21 entire civil jiarishes 
within the county and parts of 6 others. Stir- 
ling (poi)ulatioii 12,194) is a royal and iiolicc 
burgh, Falkirk (13,170) a police burgh and burgh 
of regality, Kilsyth (5406) a police burgh and 
burgh of liarony, and Alva (4961), Bridge of Allan 
(3005), I)cnijy and Duiiipace (4080), Grange- 
mouth (4424), and Mihigavie (2636) police 
burglis. In addition to these tho following 
places had each upwards of 2000 inhabitants: 
munockburii (2549), licnnoxtown (3249), and 
StonhouHernuir (2617). From 89,761 in 17fc the 
population of the county had by 1801 increased 
to 60,825, by 1831 to 72,621, by 1861 to 91,926, 
by 1871 to 98,176, and by 1881 to 112.443, of 
whom 66,147 wore males and 56,296 were 
females. The number of peraous to the squaro 
mile is 251, and in point of density Stirling 
ranks ninth among ttio counties of Scotland. 

One member is icturned to mrliament by tho 
county, and Stirling and Fafkirk arc membci's 
of separate districts of burghs, whbdi are re- 
bpoctively named from them, each returning one 
member, 

—In 81 A.T>. the UomanH under Agri- 
cola penetrated as far north as the firths of Clyde (Clota) and Forth 
(Bodotria). To secure their conque-sts they erected bi’tween these a 
line of forts or prmidia^ generally two miles a])art. In 139 Lollius 
Urbicus erected along the line of the forts the rampart of Antoninus’s 
wall, afterwards known as Graham’s dyke. The wall, after crossing 
tho iiarish of East Kilpatrick, passed outside the present county of 
Stirling, till it reached Castlecary, whence it passeii by Cameloii and 
Falkirk to Curriden in Linlithgowshire Castlecary, where many 
Roman remains have been finind, ivas perhaps the princiiml Roman 
station on the line of the wall, and there another im(iortaut one 
at Catnelon. A Roman road, the Camolon causeway, passed east- 
wards from Castlecary to the south of the ram])art, and after two miles 
crossed it and held on to Cumelon, w'hcuce it went northward by 
Bannockburn, St Ninians, and Stirling to the Forth, where there 
was an important station near tho present bridge of Drip. Thence 
it iiassed north by Keir to Dunblane. To the nortli-east of the 
Carron ironworks there was at one time a finely-preserved circular 
Roman building, called Arthur’s Oon (oven) or Julius’s Uof, 
which w’as demolished iu 1743, but of which a drawing is pre- 
served in Camden’s Britannia, In the ^larish of Dunipaco are two 
beautiful mounds called “the Hills of Dunipace,” whicli some have 
supposed to have been erected as monuments of peace between the 
Romans and Caledouians, but which are more probably of natural 
origin. The remains of what was smiposed to bave been an early 
British stronghold were discovered at Torwood in 1864. A group of 
cairns at Craiginaddie, near Milnigvie, is supposed to mark the scene 
of a battle between the Piets and Danes. Among the remains of old 
feudal cattles may be mentioned Graham’s castle, among the Fintry 
Hills, whicli belonged to Sir John de Graham, who was killed in the 
battle of Falkirk in 1298 ; Herbertshire, on the nortli bank of the 
Carron near Deuiiy, originally a royal hunting sent, and still one 
of the finest embattled residences in the county (now a boarding 
school); the aucient keep of Castlecary, partly destroyed by the 
Highlniiders iu 1715 ; Torwood, suiTounded by the remains of the 
Caledonian forest, in one of tho oaks of which Wallace took refuge ; 
and the round tower of Carnock, called Bruce’s castle, of unknown 
history. Sir William Wallace lived occasionallv with his uncle, 
the parson of Dauipace, and the county is specially associated with 


his exploits and those of Robert Brace, being the scene of some 
of the principal battles in the struggle for Scottish independence 
(Stirling bridge, September 10, 1297; Falkirk, July 22, 1298; Ban- 
nockburn, June 24, 1314). At Sauohieburn, 11th June 1488, James 
III. was defeated by his insurgent nobles, and during his flight, 
having stopped at a cottaj^e in the villa^ of Milton, was there 
stabbed to death. Kilsyth saw the defeat of the Covenanters by 
Montrose, 16th August 1646, a result which fora time laid Scotland 
at Montrose’s feet ; and a hundred years afterwards— 17th January 
1746 — the Highlanders under Prince Charles Edward routed the 
llauoverians at Falkirk. 

Sec Sir Robert 1710; and Nlmmo’s 

torp qf JStMinffihire,, 1777 (MooGiegor Stirling's edition is the best) (T. F. H.) 

STIRLING, a royal and parliamentary burgh and the 
county town of Stirlingshire, is finely situated on the slopes 



Plan of Stirling. 

of an isolated eminence overlooking tho valley of the Forth 
and abruptly precipitous towards tho north-west, at the 
junction of several railway lines, 30 miles west-north-west 
of Edinburgh and 30 north-north-east of Glasgow. Ori- 
ginally the town was protected on all tho accessible sides 
of the rock by a wall, of which there are still some remains 
at the southern end of the Back Walk. There were two 
principal entries to tho town,— the South Port, originally 
100 yards more to the west of the present line of Port 
Street, and the bridge over the Forth to tho north. The 
earliest bridge was at Kildean, a mile to the west ; the 
existing old bridge, now disused, probably dates from about 
the end of the 13th century ; the new bridge was erected in 
1829, from the designs of Stevenson, at a cost of £17,000. 
The streets of the old town are for the most part steep, 
narrow, and irregular, and contain a large number of 
quaint and antique dwellings. The town has now much 
outgrown its ancient limits, and the surrounding suburbs 
on the low grounds contain numerous villas, ^e castle 
crowning the eminence, and commanding a splendid pano- 
ramic view of the wide valley between the Lennox Hills 
and the Highland mountains and Ochils, with the links 
of the Forth and the widening estuary to the east, is of 
unknown antiquity, but from the time that Alexander I. 
died within its walls in 1124 till James YI. ascended the 
throne of England it was intimately associated with the 
fortunes of the Scottish monarchs, and after the accession 
of the Stuarts it became a favourite royal residence. The 
building was extended by James III., who erected the 
parliament hall, now used as a barrack-room. The palace, 
begun by James Y. and finished in the reien of Mary, is 
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ot tiie soatb-west of tibe fortress, and forms a quadrangle, 
tbe front and pillars of which are adorned by quaintly 
sculptured figures. The royal chapel founded by Alex- 
ander L, rebuilt in the 15th century, and again by James 
YI., was subsequently converted into an armoury and is 
now used as a store. To the west of it is the Douglas 
room, the scene of the treacherous murder of William, 
eighth earl of Douglas, by James II. in 1452. Below the 
castle on the north-east is the road of Ballangeich, which 
supplied a fictitious title to James Y. when wandering in 
disguise. Beyond it is the Gowan or Gowlan Hill, at the 
west corner of which is Mote Hill or Heading Hill, where 
Murdoch, duke of Albany, and several of his relatives were 
beheaded in 1425. On the north-east side of the esplanade 
a statue of King Kobert Bruce was erected in 1877. Below 
tbe castle rock to the south-west were the king’s gardens, 
now laid out in grass, with an octagonal mound, called the 
King’s Knot, in the centre. Farther south is the King’s 
Park, now used for recreation, and as a drill ground. In 
the cemetery to the south of the castle esplanade there 
are a number of interesting monuments. Near the main 
entrance to the esplanade is the building called Argyll’s 
Lodging, erected by the poet, Sir William Alexander, who 
was creat(5d earl of Stirling by Charles 1. It passed into 
the possession of the Argyils in 1640, and was the head- 
quarters of John, duke of Argyll, during the rebellion of 
1715. South-west of it is Mar’s Work, the ruins of the 
palace built as a residence by the earl of Mar about 1570, 
from the ruins of Cambuskenneth Abbey. Next to the 
castle the most interesting public building is the Greyfriars 
church, some portions of which date from tlie 13th century, 
although the monastery with which it was connected was 
not founded till 1 494. The greater part of it is in the Later 
Pointed style. The church was the scene of the coronation 
of James VJ., 29th .luly 1507, when John Knox preached 
the coronation sermon. The site of the Dominican monas- 
tery founded by Alexander II. in 1223 is now occupied by 
the National Bank. In tbe immediate neighbourhood of 
Stirling, on the other side of the Forth, in Clackmannan 
county, w the beautiful ruin of Cambuskenneth Abbey, 
chiefly Early English or First Pointed, founded by David 
1. in 1147 for canons regular, associated with the meeting 
of i)arliaments and other interesting events in Scottish 
history, and the bm-ial -place of James ITT. and his queen, 
Margaret of Denmark. 

The piiticipal secular buildings are tlic old town-housr, erected 
in 1701 ; the new town buildings ; the jail, ererted in 1848 at a 
<;o8t of £12,000 ; tbe county buddings (1876, £16,000); the Smith 
institute, founded by the bequest of £22,000 and a valuable collec- 
tion of paintings by Thomas Stewart Smith, and embracing a ]ni*tuie 
gallery, a iniiseiim, and a reading room; the public halls (1883, 
£12,000); and the high school (1865, £5000 ; now being extended 
at a cost of £8000). Among the bonefautiona arc ("o wane's hospi- 
tal, founded by the beijuest of .Tohu Cowane, dean of guild in 1633, 
for twelve decayed memViers of tlie guildry, but tlie distribution of 
tbe charity has since been altered, and the building erected in 1639 
now forms the guild ball ; SpittaPs hospital, founded by Kobert 
Spittal, Uilor James IV., about 1530 for decayed tradesmen; 
Allan’s hospital, founded in 1725 for the inaiiitenauco of ehildi*en 
of ])Oor townsmen; and Cuniiingham’s mortilh'ation, founded in 
1808 with an endowment of £4000 for the clothing and schooling of 
sous of mechanics. the operation of the Endowed Schools and 
Hospitals Act the charities are now largely devoted to education. 

As early as the 15th century Stirling had a trade with the Nether- 
lands in worsted cloth, shalloons, stockings, and tlire^id, hut tlie 
manufactures afterwards declined. The cotton manufacture carried 
on in the beginning of the iiresont century has now entirely ceased. 
During the last century tlie manufacture of hirtans ami carpets was 
carried on, but this also hiiiguished about the end of the century, 
and was not revived till about 1820. The woollen niaiiiifacture is 
now the staple, industry, the principal goods being carpets, tartans, 
tweeds, and shawls, ^here are also breweries, coachbmldiiig works, 
and agricultural im piemen t works. The population of the royal 
burgh in 1871 was 10,873, and in 1881 12,194. The population of 
the parliamentary burgh, which includes the village of St Ninian.s, 
in 1871 was 14,279, and in 1881 it was 16,001. 
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The town is of unknown antiquity, and undoubtedly owed its 
origin to the fortress on the rock, which became one of the most 
important strongholds in Scotland and the centre of the struggle 
between Scotland and England. As early as 1119 the town was a 
royal burgh, and under Alexander 1. it became one of the four 
towns which constituted the C<uirt of the Four Burgiis, supersedeti 
under James III. by the Convention of Royal Burgb.s. Its earliest 
charter was that of Alexander 11. in 1226, who first made the 
castle a royal residence. Its last governing charter was obtained 
from Charles I. in 1641. On account of a combination of thi’ee 
members of the council to retain ihomselveH in oftice it was deprived 
of its corporate privileges in 1773, and tlicy were not restored till 
1781. The castle was held by William the Lion bcfoie 1174, was 
oiwnpiod by Edward I. with his army in 1296, and was burned 
with the town in 1298 by tbe Scots on their retreat from the 
battle of Falkirk. Between this time and 1341 it was fiequoiitly 
besieged and taken by the English, the longest period lUiring which 
it remained in their hands being from its capt.uie by Edwaid 1. in 
1304 till Ins son’s defeat 10 years afteiwards at the* battle of Ban- 
nockburn. It was tbe birthplace of .lames II. in 3430, and, it being 
the jointure house of Ins iiiotlier, he was removed to it m 1438 
from Edinburgh to thwart the ambitious puiposes of Sir William 
Crichton. It was in one of its rooms tluit James, a.s slated above, 
slew the earl of Douglas, after which the town was bin nod by 
the carl’s brothers. James V. took refuge in it after his escape 
from Falkland in 1528. During the reign of Mary and the period 
of the Reformation, Stirling occupied a jiosition of almost as great 
XU’ouiinence as during the wars of Scottish indepeiidciic(>. ileie 
the infant queen was crowned by tbe cardinal’s party in 1543, 
here her son, afterw'ards James VI., was baptized according to 
the Homan Catholic ritual, 17th December 1666; ami here he was 
crowned by the loaders of the congregation on July 29th of tl»c 
following year. In 1671 rival parliaments were held by the ciueen’s 
jairty in Edinburgh tuid the king's lords at Stirling, shoi*tly aftei 
which an attempt was made by the queen’s adherents to surprise 
Stirling castle, which was almost successful, the regent (Lennox) 
being slain in the fray. On the 26th April 1578 the cvistle w'us 
surprised by Alorton, after which a reconciliation took )dace between 
the two parties. In 1684 the i^astlo was ot'cupied by tbe earls of 
Aligns and Mar, the Protestant leaders, but on the approach ol the 
king with a laige force they lied to England. Returning with a 
formidable army collected in tbe south in tlie following year, they 
coiiqiolled James after the flight of Avraii to open the gates to 
them, salety to his person having been guaraiiteeil. The town W'os 
the si'oiie of the baptism of Prince Henry with great pomp in August 
1.694, for which purpose the tdiapel loyal w’as rebuilt on a laigci 
scale “ to entertain the great niimoer ot strangers expected.” 1'he 
meetings of tlie privy council and court of session were held in 1637 
at Stirling on account of tbe distmboil condition of Edinburgh, and 
a parliament was held at it in 1645, on account of Edinburgh having 
been visited by the plague, but the outbreak of the disoider in 
Stirling caused an adjournment to Perth. During the Civil Wai 
Stirling was held by the Covonanlers, and tho committees of eliun h 
and statu adjourned to it aftei the victory ol Cromwell at Dunh.ii 
3vl September 3650. In August of tlie following year the easth* 
was taken by Geneial Monk, in 1716 it was field by Argyll ti» 
prevent the passage of the Forth by the .lacobites ; and during the 
rebellion of 1746 it was unHUCcessfully besieged by the Highlanders 

Sec //tsittrif of the Chapel AWo/ of Stirling, (iiiiineian ChiS, 1SS2 ; Local 
amt Queries ivlatintj to JStttHtnff, 188a; Charters of Htiilmg^ 1884 ; Button, 
Hutory of Hcotlaml. (T F. II.) 

CTIKLING, J£arl of. Sec Alexander, Sir William, 
vol. i. p. 493. 

STIRLING, James (1692-1770), riiatbematician, third 
son of Archibald Stirling of Garden, and grandson 
of Sir Archibald Stirling of Kcir (Lord Garden, a lord 
of session), was born at Garden, Stirlingshire, in 1692 
Part of his early education was probably obtained at 
Glasgow, but at eighteen year.8 of age he went to Oxford, 
where, chiefly through the influence of the earl of Mar 
he was nominated (1711) one of Bishop Warner’s exhibi 
tioners at Balliol. During hi.s residence at Oxb.Td he made 
for himself considerable reputation as a student of mat he 
matics. In 1715, however, ho was expelled on account of 
I his correspondence with inember.s of the Koir and Oarderi 
families, who were noted Jacobites, and liad been accessory 
to the “Gathering of the Brig of Turk” in 1708. P’roin 
Oxford he made his way to A*enice, where he occupied 
himself as a professor of mathematics. In 1717 appeared 
his Linex Tcrtii Ordinis Neudonianuc^ hive .... (Hvo, 
Oxford), which contained one or two notable additions 
to the theory. While in Venice, also, he communicated. 




through Sir Isaac Newton, to the Royal Society a paper 
entitled “ Methodiis DH^erentialis Newtoniana illostrata 
{PhU, Tram,^ 1718, p. 1050; Abridg., vi. p. 428). Fear- 
ing assassination on account of having discovered a trade 
secret of the glass-makers of Venice, he returned with 
Newton^s help to London about the year 1726. In 
London he remained for ten years, being most part of the 
time connected with an academy in Tower Street, and 
devoting his leisure to mathematics and correspondence 
with eminent mathematicians. In 1730 his most im- 
jiortant work was published, the Metkodus DiffermtialUi 
give TractatiM de Summttime et IrUerpolatione Strierum 
fnfinitarum (4to, London), which, it must be noted, is 
something more than an expansion of the paper of 1718. 
In 1735 ho communicated to the Royal Society a paper 
“ On the Figure of the Earth, and on the Variation of the 
Force of (Gravity at its Surface” {PhiL Tram., Abridg., 
viii. pp. 26-30). In the same year his worldly fortunes 
changed permanently for the better, through his appoint- 
ment to be manager for the Scots Mining Company at 
Leadhills, an appointment which gave scope both to his 
scientific talents and to his great, though hitherto latent, 
administrative ability, and which was eminently fortunate 
for his employers. We are thus prepared to find that his 
next j>aper to the Royal Society was concerned, not with 
pure, but with applied science — “ Description of a Machine 
to blow Fire by the Fall of Water” {Phil Trans., 1745, 
p. 315 ; Abridg., ix. pp 109, 1 10). His name is also con- 
nected with another practical undertaking since grown to 
vast dimensions. The accounts of the city of Glasgow 
show that the very first instalment of ten millions sterling 
spent in making Glasgow a seaport, viz., a sum of £28, 
4s. 4d., was for a silver tea-kettle to be presented to 
“James Stirling, mathematician, for his service, pains, and 
trouble in surveying the river towards deepening it by 
locks.” This was in 1752. Stirling died in Edinburgh 
on 5th December 1770. 

8oo W. Fraser, Tiui StMlngs of Keir, and iheir Family Papers, 
Kdiiiburgh, 1858; “Modern History of Leadhills,” in Qcnileman's 
Magazine, Juno 1853; Brewster, Memoirs of Sir Newton, 
ii. pp. 800, 807, 41 1, 616 ; J. Nicol, Vital StatisUi'^ of Glasgow, 
1881-5, p. 70 ; (Jlasgoto Herald, 5th Aligns! 188C 

Another edition of the Liiw/r Teriii Ordinis was published in 
Paris in 1797; another edition of the Methodus J^iJeretiUalis in 
London in 1764 ; and a translation of the latter into English by 
Halliday in London in 1749. A considerable collection of literary 
remains, consisting of papers, letters, and two manuscript volumes 
of a treatise on weights and measures, are still preserved at Garden 
by Stirling's great-grandson and namesake. 

STOAT. See Ermine. 

STOBiEUS, Joannes, a native of Stobi in Macedonia, — 
whence the surname Stobaeus or Stobensis, — is known to 
us as the compiler of a very valuable series of extracts 
from Greek autliors. Of his life nothing is known, but 
lie probably belongs to the latter half of the 6th century. 
From his silence in regard to Christian authors, it is in- 
ferred \dth some probability that lie was not a Christian ; 
that he was a man of wide culture and general reading is 
clear from the anthology which bears his name. 

The extracts were intended by Stobasus for his son 
Septimius, and were preceded by a letter briefly explaining 
the purpose of the work and giving a summary of the 
contents. From this summary (which is preserved in 
Photius’s Bihlwtimca) we learn that Stobieus divided his 
work into four books ; the first contained sixty chapters, 
the second forty-six, the third forty-two, and the fourth 
fifty-eight. In most of our MSS. the work is divided into 
three books, of which the first and second are generally 
called *£KAoyai ^vo-ucal koI rjOucat, and the third *Av^o- 
XdycoK {Ftoj^egiuni or Sti'mmes). As each of the four 
books is sometimes called *kvBdKoyvov, it is probable 
that this name originally belonged to the entire work; 


the fuH title, as we know from EMus, wte 
&iro(l>(kyfjuiT 0 iv rerrapa. Between the 

account w’hich Photius gives of Stobaeus’s work and the 
form in which we have it there are several marked discre- 
pancies. The second book in particular is little more than 
a fragment. From this and other indications Wachsmuth 
has made it probable that our Stobasos is only an epitome 
of the original work, made about the end of the 11th 
century at Byzantium, “ab homine Platonis Aristotelisque 
amantissimo.” 

The didactic aim of Stoba^us’s work is apparent 
throughout. The first book teaches physics — ^in the wide 
sense which the Greeks assigned to this term — by means 
of extracts. It is often untrustworthy : Stobaeus betrays 
a tendency to confound the dogmas of the early Ionic 
philosophers, and ho occasionally mixes up Platonism with 
Pythagoreanism. For part of this book and much of 
book ii. he depended on the works of Aetius, a Peripatetic 
philosopher, and Didymus. The third and fourth book^ 
like the larger part of the second, treat of ethics; the 
third, of virtues and vices, in pairs ; the fourth, of more 
general ethical and political subjects, frequently citing 
extracts to illustrate the pros and cons of a question in 
two successive chapters. In all, Stobseus quotes more 
than five hundred writers, generally beginning with the 
poets, and then proceeding to the histonans, orators, 
philosophers, and physicians. It is to him that we owe 
many of our most important fragments of the dramatists, 
particularly of Euripides. 

The first complete edition of Stobaeus was imbUshed at Geneva 
in 1609 ; the last is Mcinoke’s (Lcij)8ic, 1866-1864). The best 
critical edition of books i. and li. is by Wachsmiith (Berlin, 1884) ; 
a companion edition of books iii. aiul iv. (the FionUgium) is pro- 
mised by Otto llenso. 

STOCK EXCHANGE, a market for the purchase or 
sale of all descriptions of public securities. Previous to 
1773 the London stockbrokers conducted their business 
in and about the Royal Exchange, but in that year, 
having formed themselves into an association under the 
designation of the Stock Exchange, they, after temporarily 
locating their headquarters in Sweeting Ally, Tbreadneedle 
Street, removed to Capel Court, Bartholomew Lane. The 
growth of business necessitating improved accommodation, 
a capital of £20,000 in four hundred shares of £50 each 
was raised in 1801 for the purpose of erecting a new 
building in Capel Court, which was finished and occupied 
in the following year, the members at that date number- 
ing about five hundred. With the occupation of the new 
building new rules came into force ; all future members 
were admitted by ballot, while both members and their 
authorized clerks wore required to pay a subscription of 
ten guineas each. As only the wealthier members of the 
association had provided the capital for the new building, 
tho Stock Exchange henceforth consisted of two distinct 
bodies — proprietors and subscribers. In 1854, the meml>er- 
ship having increased to about one thousand persons, an 
extension of the premises in Capel Court was effected at a 
cost of £16,000. A further and very extensive increase 
in the accommodation was made in 1885, the number of 
members and authorized clerks having risen at that date to 
above two thousand five hundred. The extended build- 
ings now occupy the whole of a triangle to the east of the 
Bank of England, having as its base Bartholomew Lane, 
its north side Throgmorton Street, and its' south side por- 
tions of Tbreadneedle Street and Old Broad Street The 
completed buildings comprise two large halls, where the 
various markets are held, settlement rooms, reading room, 
committee rooms, managers’ rooms, and various other 
offices. It is intended ultimately to remove the partition 
between the two halls, when a vast business apartment, 



liaVing an area 6i about 16,000 a^uare feet, will be avail* 
able for the use of members. The immensely valuable 
property of the Stock ExcJ^ge is now owned by about 
1050 proprietors, additions both to the proprietary and to 
the capital invested in the buildings having been from 
time to time effected during the i)ast fifty years. The 
interests of the proprietors are attended to by nine of 
their number, who are termed managers, and by a secretaiy 
and staff of clerks. The income of the association now 
amounts to about £130,000 per annum, and is derived 
from the annual subscriptions of members and their clerks, 
from entrance fees paid by new members, and from rents 
and investments. All members of the Stock Exchange 
are not proprietors, neither are all proprietors necessarily 
members. Admission as a member is open to any person 
not engaged in another business. He must, however, be 
recommended by three members, who each guarantee to 
the committee of the house payment of £750 in the event 
of the new member being declared a defaulter within two 
years of his election. A personal guarantee of this de- 
scription is impemtive, the object being to exclude all 
persons of doubtful character. Elections are by ballot, 
and for one year only, all members being theoretically 
liable to exclusion at the expiry of that period. 

The stock exchange opens every morning at 1 1 o’clock 
and closes at 4, except on Saturday, on which day the 
doors are shut at 2 o’clock. All members of the house are 
either jobbers or brokers, the former term being applied 
to those who are dealers in stocks. It is contrary to the 
etiquette of Ihe London Stock Exchange for brokers to 
deal with brokers, and all transactions are accordingly 
effected between brokers (representing their clients) and 
jobbers. Brokers’ charges vary from one-sixteenth to as 
much as one-half per cent., and the jobbers’ ‘‘turn” or profit 
from one-eighth to two or three per cent,, according to the 
character of the stock dealt in. The turn of the jobber 
amounts in the aggregate to an enormous tax upon the 
British public, and the question of tlie utility of this inter- 
mediary has been much discussed at various times. On 
buyers and sellers the tax oi^erates in this way : — A wishes 
to buy and B wishes to sell £1000 of Caledonian liailway 
stock, but, brokers being forbidden to deal with brokers, 
recourse is had to the jobber C, who makes a price to the 
brokers of say 98 to 98 J, that is to say, he offers to buy at 
98 or to sell at 98J. ; the buyer A accordingly pays 98J 
plus his broker’s commission, and the seller B receives 98 
minus his broker’s commission, the jobber C pocketing the 
difference or “turn” of I per cent. The argument in 
favour of the jobber is that he supplies at all times and in 
all circumstances a ready market, and it must be allowed 
that in ordinary times he is a very convenient functionary. 
But, as a matter of fact, in excited times the system often 
breaks down, as the jobbers frequently shut their books 
and refuse to deal at the very moment when their help is 
most needed. What are known as the “ markets ” in the 
stock exchange are simply groups of jobbers distributed 
here and there on the floor of the house. Habit or con- 
venience seems to have determined the particular spots 
occupied, which are known as the consol market, the Eng- 
lish railway market, the foreign stock market, and so on. 

In active times the business transacted daily on the 
London stock exchange amounts to an enormous total. 
Yet no written contracts or notes pass between jobbers 
and brokers, verbal communications being alone in usa 
Notwithstanding this apparent looseness of practice whore 
millions of property are bought and sold almost hourly, 
there is hardly a single instance of attempted repudiation 
on record. All transactions are entered into for the 
fortnightly settlements, the. precise dates for which are 
always fixed a few weeks in advance by the committee of 


the house. Each fortnightly settlement includes three 
days : the first is the continuation or contango day, when 
all transactions of a merely speculative description are 
continued for another fortnight, the second the ticket day, 
when names are passed for actual purchases or sales, and 
the third the pay day, when all amounts or balances are 
paid or received. As the great bulk of business is purely 
speculative, the contango or continuation day is by far the 
busiest of the entire fortnight. The floor of the house is 
then crowded with an eager throng of from 2000 to 3000 
brokers, jobbers, and clerks, and during the greater part of 
the day little is done beyond arranging the account. Con- 
tinuation rates or contangos vary with the value of money 
and the state of the account. When money is dear, or 
speculative buying active, rates are high, but when specula- 
tive selling has preponderated, and the account has become 
what is called a “bear” account, rates are light. An 
enormous amount of capital is engaged in stock exchange 
speculation in London. Banks, financial companies, and 
private firms and individuals lend freely on stock exchange 
securities, and thus encourage, if they do not initiate, roost 
of the great si)eculative movements. Besides the great 
central institution in London, stock exchanges exist in 
nearly all the large cities of the United Kingdom. Tlie 
principal are those of Glasgow, Liverpool, and Manchester, 
which provide excellent markets for local stocks and shares. 

On the Continont the two chief centres for the transaction of 
btock exchanec husiricss ai*e Paris and Berlin. In Paris llie 
I business can be traced back for about five hundred years, but it 
I was not until 1726 that tlie Bourse was legally recognized, sixt^* 
agaiia de chattijo for tlie transaction of business being appointed in 
that year by the king. The Bourse now consists of two distinct 
bodies, known as the parquH and the cmilmr. The parqmi is 
composed of the sixty ofticial brokers or dc change appointed 
by the Government, who alone aie admitted to the inner business 
ring of tlie Bourse The cmiimc are the outside dealers or brokers, 
but, unlike the same class in bondon, these comprise firins of solid 
standing, bankers, and arbitrage houses. Although a partial settle- 
ment occurs once a fortnight, the great hulk of the business on the 
Paris Bourse js settled for once a month, ilie aiTangemcnts con- 
nected therewith occupying no less than six days. Another pecu- 
liarity ill the mode of conducting business in l^iris is that scllcis 
can he compelled to deliver stock at any time during the currency 
of the account. At Berlin the Bourse is not under (Jovornment 
control, and although a certain miniber of licences arc issued any 
one may act a.s a broker. The Bourse can he used by the public on 
payment of uii annual subscription, and all debts incurred there 
are as obligatory in law as ordinary commercial debts. The settle- 
ment occupies three days, and occurs at the end of each month. 

Although .stock exchange business in the United States Ims now 
attained enormous proportions, it is of com])arativcly rci-ent origin. 
The first organization of brokers in New Yoik dates from about 
1820. The mode of conducting business in Wall Street differs in 
some res^jocts from both the Knglish and the Continental procedure. 
Tmiisactions entered into on one day aie settled on the following, 
and the full amounts involved, and not tlio mere difreieTicc.s, arc 
paid and received. The jobber, who is of .so much importance 
under the English system, is unknown in New York, as in nil ca.ses 
brokers deal clirect with brokers. While stock exchange biisii'css 
in Lomlon is of immense variety, and coniprises all descriptions of 
home and foreign Oovoriinicnt bonds, railway utorks, and miscella- 
neous shares, in New York it is confined Hlinost entirely to Aincrican 
railway bonds and shares. In these securities, Inmcvcr, the volume 
of business in active times is cuormons, tlie vnst railway system of 
the United States providing an ample clioicc for the investor and 
a wide field for speculative miuiiimlation. (W. 1\ H.) 

STOCKHOLM, the capital of Sweden, is situated at the 
point where Lake Malar mixes its waters with those of the 
Baltic, and at the mcoting-filace of two [irovincea, Upland 
and Biiderraanland. The old cities of Sweden are regularly 
found in places where in early times the inhabitants of 
neighbouring districts came together for purposes of ex- 
change or sometimes of worship, or where a river brought 
the interior of the country into closer connexion with the 
coast. By the passages that wind among the numerous 
isles off Stockholm sliips at an early date came to the 
mouth of the lake, only to continue their voyage into its 
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remoter parts. The two provinces mentioned were densely 
peopled, and the cultivated regions extended to the month 
of the lake, as is shown by 
groups of tumuli still to be 
seen in the immediate neigh- 
bourhood of the present city. 

Still Stockholm does not 
rank among the oldest cities 
of Sweden ; the exceedingly eligible site had long been 
Tieglected owing to its exposure to the incursions of 
pirates.^ 

Stockholm was first founded by Birger Jarl, it is said, 
in the middle of the 13 th century, at a time when pirate 


fleets were less common than they had been, and the 
Government was anxious to establish commercial relations 
with the towns which were now beginning to flourish on 
the /southern coast of the Baltic. The city was originally 
founded as a fortress on an island at the mouth of Lake 
Malar ; this island, which is not large, consists of a hill of 
gravel resting upon rocky ground, having its highest side 
towards the north, and sloping in the other directions. 
The castle was erected on the north'eastern corner, and the 
city was surrounded with walls having fortified towers on 
the north and south. It came to be called Stockholm 
(“ the isle of the log,” Lat. Holmia, Germ. Holm ) ; the true 
explanation of the name is not known. Soon the space 
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which had been enclosed was found to be insufficient, and 
liouscs were built outside the walls, which thus lost their 
defensive character. The castle, two towers belonging to 
the older works, and some newer walls nearer the water 
became the sole fortifications. The citizens began also to 
build on the neighbouring shores, though there, in the 
event of a siege, all liouses had to be destroyed, so as not 
to give shelter to the enemy. A tendency to increased 

^ Before the rise of Stockholm Bjorko, Sigtnna, and Upsala were 
planes of great importanc»\ Bjorko (“ the isle of hiirlies ”), hy foreign 
authors called Biri*a, was a kind of caiiitul where the king lived occa- 
sionally at least ; history speaks of its relations with Doi-estad in the 
Netherlands, and the extensive refuse heaps of the old city, as weU as 
the numerous sepiilchriil luoiiuuients, show that the population must 
have been large. lint, though sHuated at a central point on the Malar 
littke, it was destroyed, ajiparently before the beginning of the 11th 
century, we do not exactly know when nor by whom ; and, once de- 
stroyed, it never recovered. Sigtuna, lying on the shore of a fai -reaching 
northern ann of Lake Malar, also a royal residence and the seat of the 
first mint in Sweden, where English workmen were employed by King 
Olaf at the beginning of the 11th century, was, thougli much more 
4h«sltered than Bjorko, destroyed in the course of the 12ih century. 


development has steadily showed itself throughout the 
Middle Ages and in modern times. On an islet in the 
stream, between the original Stockholm and the northern 
shore, was founded, in the 14th century, a hospital of the 
Holy Ghost, and a new tower was erected to defend the 
approach to the city. On another islet closely adjoining 
the original Stockholm on the west, a Franciscan monas- 
tery was founded towards the end of the 13th century. 

The present city has an area of 12-6 square miles (-44 
being water) ; its extreme length from north to south is 
about 3*8 miles and its circumference 14J. The different 
parts of the actual city are the following. (1) Staden is 
the old “ city”; its ancient origin is apparent in the narrow 
and winding streets. The individual houses are not very 
old, owing to the ravages of frequent fires ; still, some are 
to be seen with very narrow frontage and gables turned 
towards the street, as in North Germany. The old market, 
still called Stortorget (“the great market”), is now one of 
the smallest in Stockholm. The royal palace, dating from 
the Middle Ages, but enlarged and partly rebuilt at a later 
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^mod, mn destroyed by fire in 1697, the body of Charles 
XI. being with difficulty rescued from the flames. A new 
palace, after plans by Nicodemus Tessin, was not com- 
pleted (owing to wars and the general distress) until 1754 ; 
it is a quadrangular structure on the summit of the hill, 
with two wings towards the east and four towards the 
west (two straight and two in a semicircle). The style of 
the building is noble and refined, the royal apartments rich 
in treasures of art. In the immediate vicinity of the palace 
is the church of St Nicholas, the oldest in Stockholm, but 
in many parts changed from what it was ; the chancel was^ 
demolished in the 16th century to give more room for 
the imlace. Staden is the commercial centre of the city, 
containing the exchange, the bank of Sweden, and the 
custom-house, as well as the offices of many merchants. On 
the eastern side a very large quay, call^ the Skeppsbro 
('^ the bridge of ships ’’), extends from the statue of Gus- 
tavus III. opposite the palace to where the traffic between 
Lake Malar and the Baltic is carried on through a sluice 
or lock. The Skeppsbro is the landing-place for steamers 
to the northern provinces of Sweden and foreign ports. 
On the other side of the palace is the Kanslihus, con- 
taining the offices of most of the ministries ; and a little 
farther on is a market, named from the palace on its 
nortliern side, the Biddarhus, belonging to the Swedish 
nobility. The principal hall of the Kiddarhus has its walls 
adorned with the armorial bearings of the noble families 
of Sweden. The representatives of these faimlies meet 
here every third year for consultation as to their common 
interests. In front of the building stands the statue of 
Gustavus 1. The town-hall stands in the same square. 
(2) Riddarholitmi contains the old Franciscan church, 
which, however, is not now used for divine service. Since 
the time of Gustavus Adolphus it has been the burial-place 
of the royal family ; it also contains many trophies from 
the European wars of Sweden. On one side of the church 
stand the houses of parliament ; on the other is the statue 
of Birger Jarl, the founder of Stockholm. A large part of 
the island is occupied by Government offices, including the 
record office. Along the shore most of the steamers for 
different parts of Lake Miilar and fartlier on through 
the canal of Sddertelge, for the Baltic, have their landing- 
places, (3) HelgeanthJwlmen (“the isle of the Holy 
Ghost ”) is at present occupied by the royal stables. The 
Norrbro (“ north bridge connecting the old town with 
the northern shore, passes the eastern extremity of tlie 
island. (4) (“ the northern suburb ”) begins 

at the Norrbro with the market of Gustavus Adolphus, 
where his statue stands between the theatre royal and 
the crown princess palace. Norrmalmen is one of the best- 
built parts of the city, with broad straight streets; it 
contains four parish churches and also the English church, 
the Homan Catholic church, and the Jewish synagogue. 
In the south-eastern corner is a largo open space, Kungs- 
tnidgMon (“the royal garden'^), with the statues of Charles 
XIL and Charles XITI. and a fountain, one of the prin- 
cipal playgrounds for children. Near it is another park, 
with the statue of Berzelius. Norrmalmen has several 
public buildings, such as the post-office, the principal rail- 
way station, the academy of art, the academy of sciences, 
the high technical school, and the school of metallurgy, the 
technical school, the observatory, Ac. On the northern side 
of Norrmalmen lies the principal cemetery, (5) Blasie- 
holmmy united with Norrmalmen since the filling up of the 
canal which formerly separated them, contains the national 
museum, the academy of music, &c. (6) Skeppsholmen 

(“the isle of ships ”) and (7) Castellholmen both belong to 
the admiralty. (8) Kungsholnten (“ the isle of the king 
to the west of Norrmalmen, contains a parish church, the 
mint) the high school of medicine, several hospitals, and 


many factories. (9) Ladngardslandet takes its name from 
the farm yard (ladugard) of the royal castle, which formerly 
occupied a great part of its area. It became a part of the 
city in the middle of the 17th century, but until recently 
played a very subordinate part, owing to want of water. 
Since the introduction of the new water-supply this part 
of Stockholm has grown wonderfully, and is now the finest 
part of the city, with more than 4*0,000 inhabitants. It 
has a fine park, Ilumlegarden (“ hop garden ”), with the 
royal library and the statue of Linnams. Most of the 
barracks of Stockholm, as well as the high military school, 
are situated in this quarter of the town. (10) Djurgdirdm 
(“ deer garden '’) is a royal ])ark, with villas, restaurants, 
shipbuilding yards, &c. (11) Sddemiabnen (“the southern 
suburb **) is separated from Staden by the sluice already 
mentioned. On an open space at the side of the channel 
stands the statue of Charles XIV. (Bernadotte). The larger 
part of this suburb, with its two parish churche.s, chapels, 
hospitals, Ac., stands at a considerable elevation, and com- 
munication has been facilitated by the construction of two 
elevators. On the outskirts are factories, foundries, Ac. 

A glance at the niftp at once shows how important have h«*en its 
water-facilities in forming the character of Stockholm. From all 
sides the water iwrmcates the different parts of the city, separating 
them, yet at the same time heljdng to unite them. Stretching 
far away to east ami to west between shores ami islands sometimes 
<>pcn and cultivated, sometimes rocky and covered with trees, tlie 
water entices the inhabitants to make excursions ami to rositle. 
for a part of the year in the country; in the summer the city is 
largely deserted. I'he site is universally recognized ns extremely 
picturesque. The great wnter-surface has also a beneficent inlluence 
upon the climab*. In 1884 the mean temperature was 42“ ’47 Fnhr., 
the highest temperature of the year being 72“ *4 Fahr. (2ud and 
5th July), the lowest Fahr. (30th November). The year’s 

rainfall amounted to 18 '3 inches, the number of rainy dnys being 
129. Tbc best time for visiting Stockholm is the latter half of 
June, when the evening and morning lights, reflected from the 
water and seen through the young and luxuriant verdure, produce 
singularly beautiful and varied effects. 

In Sweden the cities formerly nlayed a com])arsi1ively subordinate 
part. During the Swedish Middle Ages t he pi om inen t classes wepi 
the nobility, the clergy, and the peasnutiy. The aiiti-aristocnitie 
revolution of the 14th and the Ifith centuries had in Sweden its 
principal supporters among the jwasiints. But the imjiortaiice ot 
the cities has giadually increased, and recent times havi* witncs.sed 
an accelerated development, which is best exemplified by the 
history of Stockholm. The nunil><?r of inlmbitaiits was, in 1800, 
7.'»,517; in 182.5, 79,473; in 18.50, 93,070; in 1860, 112,391; in 
1870, 136,010; in 1880, 168,775; in 1884, 20.5,123; and in 
December 1885, 215,688. In 1884 11,916 were qualified Id take 
part ill the election of inciiibers of the low'cr house of ])arliaiuont 
Along with tlio rapid increase of population went a coiTespondingly 
increased industrial activity and a consiilciable dcvclopim’iit in the 
means of communication. The niiinher of mechnnic.s in 1884 W’us 
11,064 (8716 of the wage-earning class), the corresponding numbers 
for 1880 being 9664 and 7483. The number of taclories in 1884 
was 275, employing 9810 wrorkpcople (including 2638 women), uiid 
producing to the value of 32,355,565 Swedi.sh crow us ( ,797, .531 ) 
The mercliants in 1884 numbered 3828, with 0554 assistants.^ In 
the same year 37,561 vessels entered (21,460 steariieisj, while 37,699 
(21,565 steamers) cleared. Of these 1688 mtered fiom niidlJSO 
cleared for foreign ports. In former times Stockholm had the cum 
niand of all the toreign coinmeice for the country rouml Lake 
Malar, and for the whole of northern Sweden, hut inore recently 
the northern cities have made themselves to a certain extent inde- 
pendent of the capital. 

For coinniunicatioii between tlie different ]»aits of Stockholm 
omiiibusts and small row’ing boats have now given ]dnce to .small 
steaineis; in 1884 sixty-tlirec of these weie in use in the city and 
its imniediiile vicinity. In 1880 tiamways were constructed for 
Staden, Norrmalmen, Kuiig.sholnien, and Ladiigflrdslaiidet 

The city forms a sejrarato adrnim.strative di.strict under a gov- 
ernor {ofversUUhfiUnrr). In ecclesia.stical matters it belongs to 
the archbishopric of Upsala, ami the nrchbisho]» has the right to 
preside in its con.sistoiy, of which the presideiii geneially is the 
pastor primarius, the rei-tor of St Nieholns. The members of thi-s 
consistory are the rectors of the other seven territorial parishes and 
the rectors of the Finn ish ami German congrept ions. There is also 
a court ct)nsi.stoi V, ]>resided over by the chief court preiieher. 

It was not until modern times that Stockholm lu<ame the 
c-pital of Sweden. The mediroval kings vi.sitod year by year 
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different parts of the kingaom, where they Ihred for a shorter or 
loncer time. When, from the development of state affa^, the 
need of a capital came to be felt, no city could compete with the 
claims of Stockholm. It is the usual residence of the king ; in the 
summer he lives generally in one of the palaces in the neighbour- 
hood ; some part of every ^ear he passes in his Norwegian capital. 
The supreme court of justice has its seat in Stockholm, as well as 
the Svea JlofriUt^ the next highest tribunal for central and northern 
Sweden. It is also the seat of all the other central governmental 
boards. 

Stockholm is also the seat of seven academies. (1) The Swedish 
Academy, with eighteen members, founded in 1786, deals with 
the language and literature ol Sweden. It is engaged upon a 
Swedish dictionary, and celebrates eveiy year the memory of some 
renowned Swede. (2) The academy of sciences, founded in 1789, 
with 100 ordinary members, distributed into nine classes, and 
75 foreign members, has charge of the royal musfium of natural 
history, the physical, astronomical, and meteorolomcal institutes, 
and the botanical garden. (3) The academy of belles lettres, 
history, and antiquities, founded in 1753, reformed in 1786, now 
occupies itself only with history and antiquities ; it has 14 honorary 
members, 20 ordinary members, 16 foreign members and corre- 
spondents. The secretary of this academy is, at the same time, 
as royal antiquary of Sweden and garde dee mcdailles, director of 
the archffiologioal, hlstoiical, and numisniatical state collections, 
and inspector of the antiquities of the kingdom. (4) The academy 
of agriculture, founded in 1811, with 24 honorary niembcrs, 136 
ordinary and 75 foreign members, occupies itself with agriculture 
and fisheries. It has an experimental institution for agricultural 
chemistry, physiology of plants, gardening, and practical agricul- 
ture. (6) The academy of iine arts, founded in 1786, has charge 
of the official school of art. (6) The acadcmjy of music, founded in 
1771, has the care of the state conservatory of music. (7) Tho 
academy of military scioncc.s was founded in 1796. Each of these 
academics is a distinct body ; most of them publish their trans- 
actions, and each has its own library. 

There are sovoral ]»rivate societies of a scientific character, such 
as the 8o<‘icty for publication of historical documents, tho historical 
Hocicty, the society of anthropology and geography, the society of 
national anti(|uities, the geological society, the society of natural 
sciences, the entoinologic^ society, Sec. 

Stockholm has no state university, but there is a high school 
of medicine {Oarolimka InMiiute), which has several professors 
of mathematics and natural science. Tho city has also a nigh tech- 
nical school, a technical school, a high military school, and a 
military school (in tho palace of Carlberg, outside of the city), a 
veterinary school, a schom of pharmacy, seven more or le.s8 complete 
secondary schools, and two seminaries for female teachers, besides 
private schools. The number of pupils in the secondary schools 
in 1884 was 2294 and in tho primary schools 14,351. 

The following are the }irinci|»al public collections. (1) Tlio royal 
historical museum (in the natioiml museum) contains a remarkably 
rich series of the prehistoric antiquities of the country. Founded in 
the 17th century, it has made gi-oatest progress since 1837. (2) The 
royal numisniatical collection (in the national museum) contains 
aliout 90,000 coins and medals. Tlie series of Anglo-Saxon coins 
found in Sweden is very important, (3) The nuinismatical collec- 
tion of the Hank of Sweden (in the bank offices) contains very good 
series of Swedish coins and medals. (4) The royal collection of 
armour and royal dresses (in tho royal palace) is very rich in flpeci- 
mou'i of tho 17th and 18th centuries. (6) Tho royal museum of fine 
and industrial arts (in the national museum) contains sculptures, 
jiicturcs, engravings, drawings, &c. The collection of Swedi.sh art 
IS, of course, very rich. Of foreign schools that of tho Netherlands 
is best represented. The collection illustrating the development 
of industrial arts consists jirincipally of gifts of Charles X V. and 
Count A. Bjelko. (6) Tho royal museum of natural history (in 
the ]ialaco of the academy of sciences), with very rich zoological, 
botanical, paloeontological, and mineral series, is exceedingly ricb 
in objects from the arctic regions. Other collections deserving 
mention are (7) the museum of the geological survey of Sweden ; (8) 
the museum of the school of medicine ; (9) the northern museum, 
a private institution, a very rich collection representing the life of 
all .social classes of the north ; (10) the royal library, very rich in 
books and manuscripts ; and (11) tho royal archives. 

See Elera, StocMoim, 4 vols., 1600-1801 ; Ferlln, Btoeklwlm Stadt BerhtteUtr 
angikende Slockhotm* Kommunaf/brvaitning. (H. III.). 

STOCKINGS. See Hosiery. 

STOCKPORT^ a market-town and municipal and 
parliamentary borough of England, in Cheshire and partly 
in Lancashire, is situated on an elevation above the 
Mersey at the junction of the Tame and Goyt, and of a 
number of railway lines, 46 miles east-north-east of Chester, 
37 east of Liverpool, and 6 south-soath-east of Manchester. 
Owing to the lie of the ground the streets are very irre- 


I gidftr and uneven, and oceasionaUy^l pr^p^ 
the south they rise above the river in tiers. The Mersey 
is crossed by a number of bridges, including one of eleven 
I arches opened in 1826 at a cost of £40,000. None of the 
ecclesiastical buildings are of special interest, the principal 
being the church of St Mary, erected in 181 7, at a cost of 
£30,000, on the site of one of the 15th century, of which 
the chancel and vestry remain. T^e free grammar school 
was founded and endowed in 1487 by Sir Edward Shaa 
or Shaw, knight. The present building was erected in 
1831 by tbe Goldsmiths’ Company, who further endowed 
it with £290 a year, and handed it over to the corpora- 
tion. The Stockport Sunday school, erected in 1805, has 
accommodation for 4000 scholars. There is a free public 
library, established in 1875. The principal public build< 
tngs are the court-house, tho market-house, the union 
workhouse, the mechanics’ institute, the infirmary, the 
institution for the blind and deaf and dumb, and the fine 
new public batha In St Peter’s Square there is a statue, 
unveiled 27th November 1886, of Richard Cobden, who 
was elected member for the borough in 1841 and 1847. 
Vernon Park, finely situated about a mile from the town, 
contains a free museum, built in 1858 at the expense of 
I the members for the borough, and since enlarged by tbe 
I corporation. The staple industries arc the spinning and 
I weaving of cotton and felt-hat making. There are also 
breweries, foundries, machino-works, and fiour-raills. The 
limits of the municipal and parliamentary boroughs are 
co-extensive. The area is 2200 acres, with a population 
in 1871 of 53,014 and in 1881 of 59,553. 

Though not referred to in any of the Roman itineraries, and 
possessing neither Roman nor Saxon remains, Stockport is supposed 
to have been a Roman cjimp or outpost, which occupied tbe mil on 
which the Normans aftcrwtirds buut a baronial castle. It is not 
mentioned in Domesday. The castle was held in 1173 by Geoffrey 
I de Costentyn against Henry II., but •whether in his own right or 
not is uncertain. In tlie beginning of the 13th century it was 
I posBossed by the first Baron Ranulf de Dapit'er, progenitor of the 
I Jlespensers, from whom it ])asscd to Robeit de Stockoport, who in 
[ tbe reign of Heniy III. made the town a free borough, and in 1260 
received for it from the earl of (Jhe.sler the grant of a market. The 
town was visited by tho plague in 1606-6. It was of some import- 
ance during the Civil War, and was taken by the Royalists under 
Prince Rupert in May 1644. During the insurrection of 1745 
Prince Charles Edward rested at the town on the 28th November. 
The town was enfranchised in 1832, w'itli tho right, which it still 
retains, of returning two members, and was incorporated under the 
Corporations Act in 1835. 

STOCKS, as a form of punishment, are now quite 
obsolete. They were originally established in England 
after the passing of tho Statute of Labourers, 23 Edw. 
III. c. 1. That Act enjoined that stocks (cejjpee) should 
be made in every town between the passing of the Act 
and Pentecost of that year (1350). By numerous other 
statutes, until comparatively modern times, the punish- 
ment of Uie stocks was inflicted for offences of a less 
heinous kind, c.< 7 ., breaches of the Sunday Observance 
Acts of Charles I. and Charles II. In the United States 
the stocks were formerly used as a means of punishing 
slaves. 

STOCKTON, a city of the United States, county seat 
of San Joaquin county, California, at the head of the 
Stockton navigable channel which joins the San Joaquin 
river, and 48 miles south-south-east of Sacramento, by 
tho western division of the Central Pacific Railroad, It is 
tbe business centre of the San Joaquin valley, a great 
wheat market, and the seat of the State lunatic asylum 
(founded in 1853). Artesian wells 80 to 1000 feet deep 
provide the city with a perennial supply of water. Two 
public libraries, several public schools, and a convent may 
be mentioned among its important institutions; and it 
manufactures leather, agricultural implements,^ paper, flour, 
&c. The population was 10,066 in 1870 and 10,282 in 





l^d. Stockton laid .out in 1849, and waa incor- 
porated as a city in 1850. 

STOCKTON-ON-TEES, a market-town and municipal 
and parliamentary borough and seaport of Durham, on 
the borders of the North Biding of Yorkshire, into which 
the parliamentaty borough extends, is situated on the Tees, 
which is crossed by an iron bridge (completed in 1887 at 
a cost over £80,000, to supersede the stone bridge of 1769) 
leading to South Stockton, and on the Stockton and Dar- 
lington and the Sunderland and West Hartlepool brandies 
of the North-Eastern Bailway, 20 miles south-south-east of 
Durham, and 4 miles west-south-west of Middlesborough. 
The principal street is about a mile in length. Of the 
ancient castle commanding the Tees, which was destroyed 
in 1652, the last remains were removed in 1865. Among 
the principal public buildings are the town-hall, with a 
clock'tower and spire, the borough hall (erected in 1852 at a 
cost of £32,000), the freemasons* hall, the temperance hall, 
the theatre, the exchange hall, the literary institute, the 
hospital, the dispensary, the free library, and the blue-coat 
school. Stockton is a seaport of considerable importance. 
The management of the Tees, vested in 1808 in the Tees 
Navigation Company, was in 1852 vested in the Tees 
Conservancy Commissioners, incorporated by Act of Parlia- 
ment, under whose auspices the river has been greatly 
improved. The trade of the port is chiefly with Holland 
and the ports of the Baltic, and there is a considerable 
coasting trade with the Tyne jiorts and with Hull and 
London. Its chief exports are iron manufactures, coal, 
coke, and agricultural produce, the average annual value 
for the five years 1880-84 being about £72,000. The 
principal imports are timber, iron, grain, and provisions, 
the average annual value for the five years 1880-84 being 
about £240,000. In 1885 the number of vessels that 
entered the port was 649, of 149,628 tons, the number 
that cleared 700, of 175,647 tons. The rapid increase of 
the town within the last quarter of a century is largely 
owing to the develoiiraent of the iron and steel trade 
in the district. There are extensive steel works, blast- 
furnaces, iron and brass foundries, and rolling-mills, and 
iron-shipbuilding is also an important industry. There 
are also sailcloth works, potteries, breweries, and brick 
and tile works. The population of the municijial borough 
(area 1189 acres) in 1871 was 27,738, and in 1881 it was 
41,015. The population of the parliamentary borough 
(area 7157 acres) in the same years was 37,612 and 
55,457. The parliamentary borough includes the suburb 
of South Stockton on the opposite side of the river, forming 
a separate urban sanitary district (area 1052 acres), with 
a population in 1871 of 6794 and in 1881 of 10,665. It 
has a temperance hall, a mechanics* institute, and a national 
school, and its manufactures are similar to those of Stockton. 

The place is of great antiquity, and is sn]>posed to have been 
occupied by the Homans. Before the Contjuest the manor belonged 
to the see of Durham. It was probably first incorporated by Bishop 
Hugh do Pudsey, who in the reign of lUchard T. occupied the castle. 
The castle, which was for a long time th»residciice of the bishops, 
stood on the north bank of the Tees. The town was destroyed by 
the Scots in 1322, but the castle scorns to have escaj^ed. During 
the Civil War it was garrisoned for the king, but was afterwards 
delivered up to the Parliamentary party, and in 1645 was lield by 
the Scots. The town suftei-ed severely from inunilations of the 
Tecs in 1V71, 1783, and 1822. Thougl! Stockton was placed under 
the Municipal Act of 1835 it remained divided into two parts, the 
one called the “ borough,” where the land was freehold, governed 
by the corporation, and the other called the “ town,” where the 
land was copyhold or leasehold, held under the vicar and vestry- 
men, and outside the corpomto jurisdiction. To remedy this state 
of matters an “Extension and Improvement Act** was passed in 
1852. The town was enfranchised in 1 867, and l eturns one member. 

STOICS, a school of philosophers founded at the close 
of the 4th century b.c. by Zeno of Citium, and so called 
from the Stoa or painted corridor (erroa irousiK-q) on the 


north side of the market-place at Athens, whidb, after its 
restoration by Cimon, the celebrated painter Polygnotus 
hod adorned with frescos representing scenes from the 
Trojan War. But, though it arose on Hellenic soil, from 
lectures delivered in a public place at Athens, the school 
is scarcely to be considered a producl; of purely Greek 
intellect, but rather as the firstfruits of that interaction 
between West and East which followed the conquests of 
Alexander. Hardly a single Stoic of eminence was a 
citizen of any city in the heart of Greece, unless we make 
Aristo of Chios, Cleanthes of Assus, and Pansetius of 
Khodes exceptions. Such lands os (Cyprus, Cilicia, and 
Syria, such cities as Citium, Soli, Heraclea in Pontiis, 
Sidon, Carthage, Seleucia on the Tigris, Apamea by the 
Orontes, furnished the school with its scholars and presi- 
dents; Tarsus, Rhodes, and Alexandria became famous 
as its university towns. As the first founder was of l^hm- 
nician descent, so he drew most of bis adherents from the 
countries which were the seat of Hellenistic (as distinct 
from Hellenic) civilization ; nor did Stoicism achieve its 
crowning triumph until it was brought to Homo, where 
the grave earnestness of the national character could 
appreciate its doctrine, and where for two centuries or 
more it was the creed, if not the philosophy, of all the 
best of the Romans. Properly therefore it stand.s in 
marked antithesis to that fairest growth of old Tfella.s, the 
Academy, which saw the Stoa rise and fall, — the one the 
typical school of Greece and Greek intellect, the otlier of 
the Hellenized East, and, under the early Roman empire, 
of the whole civilized world. The transcendent genius 
of its author, the vitality and romantic fortunes of his 
doctrine, claim our warmest sympathies for Platonism. 
But it should not be forgotten that for more than four 
centuries the tide ran all the other way. It was Btoicism, 
not Platonism, that filled men’s imaginations, and exerted 
the wider and more active influence upon the ancient world 
at sonic of the busiest and most important times in all 
history. And this was chiefly because before all things it 
was a jiractical philosophy, a rallying point for strong and 
noble sidrits contending against odds. Nevertheless, in 
some departments of theory, too, and notably in ethics and 
jurisprudence, Stoicism has dominated the thought of after 
ages to a degree not easy to exaggerate. 

The history of the Stoic school may conveniently be 
divided in the usual threefold manner ; the old Btoa, the 
middle or transition period (Diogenes of Seleucia, Boetlius 
of Sidon, Pansetius, Posidonius), and the later Btoicism of 
Roman times. By the old Stoa is meant the period 
(r. 304-205 B.c.) down to the death of ("hrysippus, the 
second founder ; then was laid the foundation of tlieory, to 
which hardly anything of importance was afterwards added. 
Confined almost to Athens, the school made its way slowly 
among many rivals. Aristo of Chios and HerilJns of 
Carthage, Zeno*8 heterodox pupils, Persoius, las favourite 
disciple and liouseraate, the poet Aratus, and S|)lia*rus, the 
adviser of the Si>artan king (^looinencs, are noteworthy 
minor names ; but the chief interest centres about Zeno, 
Cleanthes, Chrysippus, who in succession built up the 
wondrous system. What originality it had- at first sight 
it would seem not much — belongs to those thiiikers ; but 
the loss of all their works except the hymn of Cleanthes, 
and the inconsistencies in such scrai)s of information as 
can be gleaned from unintelligent witnesses, for the most 
part of many centuries later, have rendered it a jioculiarly 
difficult task to dLstinguish with certainty the wmk of each 
of the three. Tlic common standpoint, the relation to 
contemporary or c*arlier systems, with all that goc.s to make 
up the character and spirit of Stoicism, can, fortunately, 
be more certainly established, and may with reason bo 
attributed to the founder. Zeno*8 re.sidence at Athens 
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Zeno, fell at a time when the great movement which Socrates 
originated had spent itself in the second generation of 
his spiritual descendants. Neither Theophrastus at the 
Lyceum, nor Xenocrates and Polemo at the Academy, nor 
Stilpo, who was drawing crowds to hear him at Megara, 
could he said to* have inherited mucli of the great 
reformer’s intellectual vigour, to say nothing of his moral 
earnestness. Zeno visited all the schools in turn, but 
seems to have attached himself definitely to the Cynics ; 
as a Cynic he composed at least one of his more important 
works, “the much admired Hepuhltc^" which we know to 
have been later on a stumbling-block to the school. In 
the Cynic school he found the practical spirit which he 
divined to be the great need of that stirring troublous ago. 
For a while his motto must have been “ back to Socrates,” 
or at least “back to Antisthenes.” The Stoics always 
counted themselves amongst the Socratic scIum^Is, and 
canonized Antisthenes and Diogenes ; while reverence for 
Socrates was the tie which united to them such an accom- 
plished writer upon lighter ethical topics as the versatile 
Pcrsceus, who, at the capital of Antigonus Gonatas, with 
hardly anything of the professional philosopher about him, 
reminds us of Xenoi)hon, or even Frodicus. Zeno com- 
menced, then, as a Cynic ; and in the develoi»ed system vro 
can point to a kernel of Cynic doctrine to which various 
philosophemes of other thinkers (more especially Hera- 
clitus and Aristotle, but also Diogenes of Apollonia, the 
Pytliagoreans, and the medical school of Hippocrates in a 
Josser degree) were added. Thus, quite apart from the 
general similarity of their ethical doctrine, the Cynics were 
materialists; tliey wore also nominalists, and combated 
the Platonic ideas ; in their theory of kriowdedgo they made 
use of “reason” {\6yosi), which was also one of their leading 
ethical conceptions. Tn all these particulars Zeno followed 
them, and the last is the more important, because, 
Chrysippus having adopted a new criterion of truth,— a 
clear and distinct perception of sense, — it is only from 
casual uoticc-8 wo learn that the elder Stoics had approxi- 
mated to Cynicism in making right reason the standard. 
At the same time, it is certain that the main outlines of 
the characteristic physical doctrine, which is after all the 
foundation of their ethics and logic, were the work of 
Zeno. The Logos, which had been an ethical or psycho- 
logical principle to the Cynics, received at his hands an 
extension throughout the natural world, in which Hera- 
clitean influence is unmistakable. Heading the Ephesian 
doctrine w^ith the eyes of a Cynic, and the (^ynic ethics 
in the light of Heraclitcanism, he came to formulate his 
distinctive theory of the universe far in advance of either. 
Tn taking this immense stride and identifying the Cynic 
“reason,” which is a law for man, with the “reason” 
which is the law of the universe, Zeno has been compared 
with Plato, who similarly extended the Socratic “general 
notion ” from the region of morals, — of justice, temperance, 
virtue, — to embrace all objects of all thought, the verity 
of all things that are. If the recognition of physics and 
logic as two studies co-ordinate with ethics is suJficient to 
differentiate the mature Zeno from the Cynic author of 
the Kepuhlk^ no less than from his own heterodox disciple 
Aristo, the elaboration on all sides of Stoic natural philo- 
:9iBanthes. sophy belongs to Cleanthes, wdio certainly was not the 
merely docile and receptive intelligence he is sometimes 
represented as being. He carried on and completed the 
assimilation of TIeraclitean doctrine; but his owm con- 
tributions were more distinctive and original than those of 
any other Stoic. Zeno’s seeming dualism of God (or force) 
and formless matter he was able to transform into the lofty 
pantheism w’hicli l)reathes in every line of the famous 
hymn to Zeus. Heraclitus had indeed declared all to be 
in ffux, but we ask in vain what is the cause for the 
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unceasing process of his ever-living fire. It was left for 
Cleanthes to discover this motive cause in a conception 
familiar to Zeno, as to the Cynics before him, but restricted 
to the region of ethics, — the conception of tension or effort 
The soul of the sage, thought the Cynics, should be strained 
and braced for judgment and action ; his first need is 
firmness (tvrwta) and Socratic strength. But the mind 
is a corporeal thing. Then followed the fiash of genius : 
this varying tension of the one substance everywhere 
presentjj a purely physical fact, accounts for the diverse 
destinies of all innumerable particular things ; it is the 
veritable cause of the flux and process of the universe. 
Herein lies the key to the entire system of the Stoics, as 
Cleanthes’s epoch-making discovery continually received 
fresh applications to physics, ethics, and epistemology. 
Other of his innovations, the outcome of his crude 
materialism, found less favour with his successor, who 
declined to follow him in identifying the primary substance 
with Are, or in tracing ail vitality to its ultimate source 
in the sun, the “ ruling power ” of the world, — a curious 
anticipation of scientific truth. Yet under this poetical 
Heraclitean mystic the school was far from flourishing. 
The eminent teachers of the time are said to have been 
Aristo, Zeno’s heterodox pupil, and Arcesilas, who in 
Plato’s name brought Mcgarian subtleties and Pyrrhonian 
agnosticism to bear upon the intruding doctrine ; and 
after a vigorous upgrowth it seemed not unlikely to die 
out. From all danger of such a fate it was rescued by 
its third great teacher, Chrysi})pus ; “ hut for Chrysippus 
there had been no I'orch.” Zeno had caught the practical 
spirit of his ago, — the desire for a popular philosophy to 
meet individual needs. But there was another tendency 
in post-Aristotelian thought, — to lean upon authority and 
substitute learning for independent research, — which grew 
stronger just in proportion as the fresh interest in the 
problems of the universe and the zeal for discovery 
declined, — a shadow, we may call it, of the coming 
Scholasticism thrown a thousand years in advance. The 
representative of this tendency, Chrysippus addressed Cht 
himself to the congenial task of assimilating, developing, P'l* 
systematizing the doctrines bequeathed to him, and, above 
all, securing them in their stereotyped and final form, not 
simply from the assaults of the past, but, as after a long 
and successful career of controversy and polemical author- 
ship he fondly hoped, from all possible attack in the future. 

To his personal characteristics can be traced the hair- 
splitting and formal pedantry which ever afterwards marked 
the activity of the school, the dry repellent technical pro- 
cedure of tlie Dialecticians par excellence^ as they were 
called. He created their formal logic and contributed 
much that was of value to their psychology and epistem- 
ology; but in the main his work was to new-label and 
new-arrange in every department, and to lavish most 
care and attention on the least important parts, — the 
logical terminology and the refutation of fallacies, or, as 
his opponents declared, the excogitation of fallacies which 
even he could not reffite. In his Repvhlic Zeno had gone 
so far as to declare the routine education of the day (e.^., 
mathematics, grammar, <kc.) to bo of no use. Such Cynic 
crudity Chrysippus rightly judged to be out of keeping 
with the requirements of a groat dogmatic school, and he 
laboured on all sides after thoroughness, erudition, and 
scientific completeness. In short, Chrysippus made the 
Stoic system what it was, and as he left it we proceed to 
describe it. 

And first wo will inquire, What is philosophy? NoCoi 
idle gratification of curiosity, as Aristotle fabled of his 
life intellectual (which would be but a disguise for refined 
pleasure), no theory divorced from practice, no pursuit of 
science for its own sake, but knowl^ge so far forth as it 
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can be realized in virtuous action, the learning of virtue 
by exerciso and effort and training. So absolutely is the 
rare and priceless wisdom ” for which we strive identical 
with virtue itself that the three main divisions of philo- 
sophy current at the time and accepted by Zeno, — logic, 
pliysics, and ethics, — are defined as the most generic or 
comprehensive virtues. How otherwise could they claim 
our attention? Accordingly Aristo, holding to Cynicism 
when Zeno himself had got beyond it, rejected two of 
these parts of philosophy as useless and out of reach, — 
a divergence which excluded him from the school, but 
strictly consistent with his view that ethics alone is 
scientific knowledge. Of the three divisions logic is the 
least important ; ethics is the outcome of the whole, and 
historically the all-important vital element; but the 
foundations of the whole system are best discerned in 
the science of nature, which deals pre-eminently wdth the 
macrocosm and the microcosm, the universe and man, 
including natural theology and an anthropology or psycho- 
logy, the latter forming the direct introduction to ethics, 
hysics. The 8toic system is in brief — {a) materialism, {b) dynamic 
materialism, lastly {c) monism or pantheism, {a) The first 
of these characters is described by anticipation in Plato’s 
Sophist (24G C s<p), ^here, arguing with those “who drag 
everything down to the corporeal” (o-oi/ita), the Eleatic 
stranger would fain [)rove to them the existence of some- 
thing incorporeal, as follows. “ They admit the existence of 
^ an animate body. Is soul then something existent (ovaia) ? 
Yes. And the qualities of soul, as justice and wisdom — 

• are they visible and tangible? No. Do they then exist? 
They are in a dilemma.” Now, however effective against 
Plato’s contemporary Cynics or Atomists, the reasoning 
is thrown away upon the Stoics, who take boldly the 
one horn of this dilemma. That qualities of bodio.s (and 
therefore of the corporeal soul) exist they do nut deny ; 
but they assert most uncompromisingly that they are 
one and all (wisdom, justice, tkc.) corporeal. And they 
strengthen their position by taking J’lato’s own definition 
(247 D), namely, “being is that wliicli has the power to 
Laterlal- act or bo acted upon,” and turning it against him. For 
this is only true of Body ; action, excei)t by contact, is 
inconceivable ; and they reduce every form of camsaiion 
to the cfiicient cause, which inqilics the communication of 
motion from one body to another. Again and again, 
therefore, only Body exists. The most real realities to 
Plato and Aristotle had been thought and the objects of 
thought, VOWS' and voyrd, whether abstracted from sensibles 
or inherent in “ matter,” as the incognizable basis of all 
concrete existence. Jhit this was too great an effort to 
last long. Such spiritualistic theories were nowhere really 
maintained after Aristotle and outside the circle of his 
immediate followers. The reaction came and left nothing 
of it all ; for live centuries the dominant tone of the older 
and the newer schools alike was frankly materialistic. 

“ If,” says Aristotle, “ there is no other substance but the 
organic substances of nature, physics will be the highest 
of the sciences,” a conclusion which passed for axiomatic 
until the rise of Neo])Iatoniam. The analogues therefore 
of metaphysical problems must be sought in [ihysics ; 
particularly that problem of the causes of things for which 
the Platonic idea and the Peripatetic “constitutive form” 
tosion. had been in turn received solutions, (b) But the doctrine 
that all existence is confined within the limits of the 
sensible universe, — that there is no being save cor|K>real 
being or body, — does not suffice to characterize the Stoic 
system ; it is no less a doctrine of the Epicureans. It is 
the idea of tension as the essential attribute of body, in 
contradistinction to passive inert matter, which is dis- 
tinctively Stoic. The Epicureans leave unexplained the 
primary constitution and first movements of their atoms | 
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or elemental solids; chance or declination may account 
for them. Now, to the iStoics nothing passes unexplained ; 
there is a reason (Aoyov) for everything in nature. Every- 
thing which exists is at onco capable of acting and being 
acted upon. In everything that exists, therefore, even 
the smallest particle, there are these two principles. By 
virtue of the passive principle the thing is susceptible of 
motion and modification ; it is matter which determines 
substance (ovcria). The active principle makes the matter 
a given determinate thing, characterizing and qualifying 
it, whence it is termed quality (TrotoTi;?). For all that is 
or happens tliere is an immediate cause or antecedent ; 
and as “cause” means “cause of motion,” and only body 
can act upon body, it follows that this antecedent cause is 
itself as truly corporeal as the matter upon which it acts. 

Thus we are led to regard the active pnncipU- “ force ” as 
everywhere co-extensive witli “matter,” as pervading and 
permeating it, and together with it occupying and filling 
space. This is that famous doctrine of universal ])ennea- 
tion (icpa(rt 9 oAov), by W'hich the axiom that Iw'o liodios 
cannot occufiy tlie same space is jiractically denied. Thus 
that harmony of separate doctrines which contributes to 
the impressive simplicity of the Stoic physics is only 
attained at the cost of offending healthy common sense^ 
for Body itself is robbed of a characteristic attribute. A 
thing is no longer, as Plato once thought, hot or hard or 
bright by partaking in abstract heat or hardrics.s or bright 
ness, but by containing within its owm substance the mate- 
rial of these qualities, conceived as air-currents in various, 
degrees of tension. We hear, too, of corjuireal days 
and years, corporeal virtues, and actions (like w^aJking) 
w'hich are bodies (frco/iara). Obviously, again, the Stole 
quality corresponds to Aristotle’s essential form ; in both 
.systems the active principle, ** the cause of all that mat- 
ter becomes,” is that which accounts for the existence 
of a given concrete thing (Xciyo? owrla^}. Only liere, 
instead of assuming something immaterial (and therefore 
un verifiable), wo fall back upon a current of air or gas 
(irvevfia); the essential reason of the thing is itself 
material, standing to it in the relation of a gaseous to a 
solid body. Here, too, the reason of things-- -tliat which 
accounts for them- -is no longer some external end to whicli 
they are tending ; it is .something acting within them, “ a 
spirit deeply interfused,” germinating and developing as 
from a seed in the heart of each separate tiling that exists 
(Aoyov cnreppiTiKov). By its prompting the tiling grows, 
develops, and decays, while this “germinal reason,” the 
element of quality in the thing, remains constant through 
all its changes, (c) What then, w^e ask, is the relation Mattel 
between the active and the passive principles? Is there, and 
or is there not, an es.sential distinction between substance 
or matter and pervading force or cause or (jiiality? Here 
the Stoa shows signs of a devclofurient of doctrine. Zeno 
began, perhaps, by adojiting tlie formulas of the Peri 
patetics, though no doubt with a conscious differenre, 
postulating that form was always attached to imjtt(u*, no 
less tlian matter, as known to us, is everywhere shaped or 
informed. Whether he ever overcame the dualism which 
tlio sources, such as they are, unanimously ascribe to him 
Is not clearly ascertained. It seems probable that he did 
not. But we can answer authoritatively that to Cleanthes 
and C^hrysippuK, if not to Zeno, tlicrc was no real difference 
between matter and its cause, wliich is always a corporeal 
current, and therefore matter, although the finest and 
subtlest matter. In fact they have reached the final rc nit 
of unveiled hylozoism, from whicli the di.stinction of the 
active and passive principles is discerned to be a merely 
formal concession to Aristotle, a legacy from his dualistic 
doctrine. His technical term Form they never use, 

but always Ileason or God. This was not the finst time 
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that approaches had been made to such a doctrine, and 
Diogenes of Apollonia in particular was led to oppose 
Anaxagoras, who distinguished Nous or Thought from 
every other agent within the cosmos which is its work, by 
postulating as his first principle something which should 
be at once physical substratum and thinking being. But 
until dualism liad been thought out, as in the Peripatetic 
school, it was impossible that monism (or at any rate 
materialistic monism) should be definitely and consciously 
maintained. One thing is certain: the Stoics provided 
no loophole of escape by entrenching upon the " purely 
material ” nature of matter ; they laid down with rigid 
accuracy its two chief properties, — extension in three 
dimensions, and resistance, both being traced back to 
force. There were, it is true, certain inconsistent concep- 
tions, creations of thought to which nothing real and 
external corresponded, namely, time, space, void, and the 
idea ex])ressed in language (Xcicrov). But this inconsist- 
ency was covered by another : though each of those might 
be said to be something, they could not be said to exist. 

The distinction of force ami matter is then something tmnsitory 
and relative. Its history will serve as a sketch of the cosmogony 
of the Stoics, for they too, like earlier i)liilosophers, liave their 
“fairy tale of science.** Before there was heaven or earth, there 
was primitive substance or I’neiiina, the everlasting presupposition 
of particular thin^. Tliis is Die totality of all existence ; out of 
it the wliole visible universe proecods, liereafter to be again i*e8olved 
into it. Not the less is it the creative force, or deity, which 
develops and shapes this universal order or cosmos. To the 
cmestion, What is God * Stoicism rejoins, What is God not ? In 
this original state of rnennia God and the world are absolutely 
ideiitieal. But even then tension, the essential attribute of matter, 
is at work. Though the forijo working everywhere is one, there 
are diversities of its operation, corresponding to various degree.^ of 
ten.siou. In this primitive Pneuma there must reside the utmost 
tension au«l heat ; for it is a fact of observation that most bodies 
expand when heated, whence wo infer that thert^ is a pressure in 
heat, an expansive and dispersive tendency. The Pneuina cannot 
long withstand this intense pressure. 'Motion backwards and 
ibrwards once set up goes to cool the glowing mass of fiery vapour 
and to weaken the tension. Hereupon follows the fii-st dilfereiitia- 
tion of primitive substance, — the separation of force frotri nuittor, 
the emanation of the world from Goil. The gennirial world-making 
powers ((TirtpgaTiicol A^yoi), which, in virtue of its tension, 
slumbered in Piiouma, now proceed upon their creative task. The 
nriraitive substance, bo it remembered, is not Heiarlitus’s tire 
( though Clean thes also called it flume of fire, 4>h6^) any more than 
it is the air or “ breath ” of Anaximenes or Diogenes of Apollonia. 
Chrysippus determined it, following Zeno, to be fiery bi-eath or 
ether, a spiritualixod sublimed intermediate element. The cycle 
of its transformations and successive condensations constitutes the 
life of the universe, the mode of existence proper to finite and 
particular being. For the universe and all its parts are only 
ditferent embodiments and stages in that metamorphosis of primi- 
tive being which Heraclitus had emailed a progress up and down 
Hvta kAtw). Out of it i.s separated, first, elemental fire, the 
fire which wo know, wliicli burns and destroys ; and this, again, 
condenses into air or aerial vapour ; a further step in the downward 
path derives water and earth from the solidification of air. At 
every stage the degree of tension reouisite for existence is slackened, 
and the i-esiilting element approaches more and more to “ inert ’* 
matter. But, just as one clement docs not wholly ]aLss over into 
another (c.r/., only a part of air is transmuted into water or earth), 
so tlie Pnouma itself does not wholly pa.ss over into the elements. 
The residue that remains iii origimil purity witii its tension yet 
undiminished is the ether in the highest sphere of the visible 
heavens, encircling the world of which it is lord and head. From 
the elements the one substance is transformed into the multitude 
of individual things in the orderly universe, which again is itself 
a living thing or being, and the Pnouma pervading it, and con- 
ditiouiiig^life and growth everywhere, is its soul. But this pro- 
cess of differentiation is not eternal ; it continues only until the 
times of the i*estoration of all things. For the world wliich has 
grown up will in turn decay. The tension which has been relaxed 
will agfiin be tightened ; there will be a gradual resolution of 
things into elements, and of elements into the primary substance, 
to be consummated in a general conflagration when once more the 
world will bo absorbed in God. Then in due order a new cycle of 
development begins, reproducing the last in every minutest detail, 
and so on for ever. 

Tlie doctrine of Pneuma, vital breath or “spirit,** arose in the 
medical schools. The simplest reflexion among savages and half- 
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civilised men connects vitality with th6 air hahaled in respim 
tion ; the disciples of Hippocrates, without much modifying thU 
primitive belief, explained the maintenance of vital warmth to be 
the function of the breath within the ormnism. In the time of 
Alexander the Great Praxagoras discovered the distinction between 
the arteries and the veins. Now in the corpse the former are 
empty; hence in the light of these preconceptions they were 
doclared to be vessels for conveying Pnouma to the different parts 
of the body. A generation afterwards Krasistratus made this the 
basis of a now theory of diseases and their treatment. Vital spirit, 
inhaled from the outside air, rushes through the arteries till it 
reaches the various centres, especially the brain and the heart, and 
there causes thought and organic movement. But long before this 
the peculiar character of air had been recognized as Romethiug 
intermediate to tbo corporeal and the incorporeal: when Diogenes 
of Apollonia revived the old Ionian hylozoism in opposition to the 
dualism of Anaxagoras, he made this, the typical example oi 
matter in the gaseous state, his one element. In Stoicism, for the 
moment, the two conceptions are nnited, soon, however, to diverge, 

— ^the medical conception to receive its final development under 
Galon, wldle the philosopbical conception, passing over to Philo 
and others, was shajied and modified at Alexandria under the 
influence of Judaism, whence it jJayed a great part in the develop- 
ments of Jewish and Christian theology. 

The influence upon Stoicism of Heraclitus hos been diflcrontly Conte 
conceived. Siebeck would reduce it within very small dimeusioiis, to Heri 
but this is not borne out by the concise history found at Hcrcula- olitus. 
neum {Index Here . , ed. Comparetti, col. 4 ttq , ). They substituted 
primitive Pneuma for his primitive lire, but so far as they are hylo- 
zoist B at all they stand upon the same ground with him. Moreover, 
the commentaries of Clean thes, Aristo, and Sphasrus on HeracHtean 
writings (Diog. L., vii. 174, ix. 6, 15) point to common study of 
those writings under Zeno. Others again (c./jr., Laasalle) represent 
the Stoics as merely diluting and distorting Heracliteaiiism. But 
this is altogether wrong, and the proofs otfered, when rightly sifted, 
are often scon to rest upon the distortion of ITeraclitcian doctrine 
in the reports of later writers, to assimilate it to the bettor known 
but essentially distinct innovations of the Stoics. In Heraclitus 
the coihstant flux is a metaphysical notion replaced by the inter- 
change of material elements which ('Jhrysipjms stated as a simple 
}iroposition of physics. Heraclitus ofiers no analogy to the doctniie 
of four (not three) elements as different grades of tension; to the 
conception offlreaudairus the “form,” in Aristotelian tenninology, 
of particulars ; nor to the function of organizing fire wliitjU works 
by methodic plan to produce and preserve the world (irDp 
69 f 0a9((ou M y4yt(riv K6(rfiou). Nor, again, is there any analogy 
to the peculiar Stoic doctrine of universal intermingling {iepa<ns 9i 
bKov). The two active elements interpenetrate the two lower or 
more relaxed, winding through all parts of matter and so pervading 
the greater masses that there is no nieclianicnl mixture, nor yet a 
chemical combination, siiiecs both “force** and “matter** retain 
their relative characters as before. Even the distinction between 
“force** and “matter** — so alien to the spirit of Heraclitus- -is seen 
to be a necessary coiiserjiicncc. Once assume tliat every character 
and projjerty of a particular thing is determined solely by the 
tension in it of a current of Pneuma, and (since that which causes 
currents in the thing cannot be absolutely the same with the thing 
itself) Pneuma, though present in all things, uiiist be as.scrted to 
vary indefinitely in quantity and intensity. So condensed and 
coarsened is the indwelling air-cuiTtsnt of inorganic bodies that no 
trace of elasticity or life remains ; it cannot even afford them tlie 
]K>wer of motion ; all it can do is to hold them toget}icr((ri/<^€icriici^ 
iuyaptifX and, in techniaal language, Pneuma is present in stone 
or metal as a retaining prinidplo (e|(s—hold), explaining the attri- 
butes of continuity and numerical identity (o-uyexv teal ^pujutya) 
which even those natural substances possess. In plants again and 
all the vegetable kingdom it is manifest as something far purer 
and possessing greater tension, called a “nature,** or principle of 
growth Further, a distinction was drawm betw’een irra- 

tional animals, or the bnite creation, uml the rational, gods 
and men, leaving room for a divergence, or rather development, 
of Stoic opinion. The older authorities conceded a vital principle, 
but denied a soul, to the brutes: animals, they say, are f^abut 
not fyrj/vxa- Eater on much evidence goes to sJiow that (by a 
divergence from the orthodox standard iierhaps due to Platonic 
influence) it was a Stoic tenet to concede a soul, though not a 
rational soul, throughout the animal kingdom. To this higher 
manifestation of Pneuma can be traced back the ‘ ‘ esprits animnux ’* 
of Descartes and I^eibnitz, which continue to play so great a part 
even in Locke. The universal presence of Pneuma was confirmed 
by observation. A certain warmth, akin to the vital heat of organic 
being, seems to be found in inorganic nature : vapours from the 
earth, hot springs, sparks from the flint, were claimed as the last 
remnant of Pneuma not yet utterly slackened and cold. They 
appealed also to the velocity and dilatation of aeriform bodies, to 
whirlwinds and inflated balloons. The Logos is quick and power- 
ful, and sharper than any two-edged sword, piercing even to the 
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^itriding Asiinder of tbe joints and marrow. Mention itself Cleanthes 
defined as a fiery flash wvp6i). Take the fundamental pro- 

mrties of body — extension and resistance. The former results from 
distance; but distances, or dimensions, are straight lines, i.e., lines 
of |;reatest tension (efr &Kpotf rcrajs^yn). Tension produces dila- 
tation, or increase in distance. Resistance, anain, is explained by 
cohesion, which implies binding force. Again, tlm primarv substance 
has rectilinear motion in two directions, backwards and forwards, 
at once a condensation, which produces cohesion and substance, and 
a dilatation, the cause of extension and qualities. How near this 
comes to tbe scientific truth of attraction and repulsion need hardly 
be noted. From the astronomers the Stoics borrowed their picture 
of the universe, — & plenum in the form of a series of layers or con- 
centric rings, first the elements, then the planetary and stellar 
spheres, massed round tbe earth as centre,— a picture which 
dominated the imagination of men from the days of Eudoxus down 
to those of IDante or even Copcniicus. As to the physical consti- 
tution of bodies, they were content to reproduce the Peripatetic 
doctrine with slight modifications in detail, of hardly any import- 
ance when com))urod with the change of spirit in the doctrine 
taught. But they rarely prosecuted researches in physics or 
asti’onomy, and the newly created sciences of biology and compara- 
tive anatomy received no adequate recognition from them, 
ycho- If, however, in the science of nature the Stoics can 
sy. lay claim to no striking originality, the caso is different 
when we come to the science of man. In the rational 
creatures — man and the gods — Pneuma is nianife.sted in 
a high degree of purity and intensity as an emanation 
from the world-soul, itself an emanation from the ijrimary 
substance of purest etlicr, — a spark of the celestial fire, 
or, more accurately, fiery breath, which is a mean between 
fire and air, characterized by vital warmth more than by 
dryness, llio physical basis of Stoic psychology deserves 
the closest attention. On the one hand, soul is corporeal, 
else it would have no real existence, would be incapable of 
extension in three dimensions (and therefore of equable 
diffusion all over the body), incapable of holding the body 
together, as the Stoics contended that it does, herein pre- 
senting a shar[) contrast to the Epicurean tenet that it is 
the body wliicli coniines and shelters the light vagrant 
atoms of soul On the other hand, this corporeal thing is 
veritably and identically reason, mind, and ruling principle 
(Xoyo?, vov^j ^y€/xoviKov) j in virtue of its divine origin 
Cleanthes can say to Zeus, We too are thy offspring,'^ and 
a Seneca can calmly insist that, if man and God are not 
on perfect et|uality, the superiority rests rather on our 
side. What God is for the world that the soul is for man. 
The Cosmos must be conccivod as a single whole, its 
variety being referred to varying stages of condensation in 
Pneuma. So, too, the human soul must possess absolute 
simplicity, its varying functions being conditioned by the 
degrees or species of its tension. It follows that of 
“ parts ’’ of the soul, as previous thinkers imagined, there 
can be no question ; all that can consistently be main- 
tained is that from the centre of the body — the heart — seven 
distinct air-currents are discharged to various organs, 
which are so many modes of the one souls activity.^ The 
ethical consequences of this position will be seen at a later 
icory stage. With this psychology is intimately connected the 
know- Stoic theory of knowledge. From the unity of soul it follows 
that all psychical processes, — sensation, assent, impulse, — 
proceed from reason, the ruling part ; that is to say, there 
is no strife or division : the one rational soul alone has 
sensations, assents to judgments, is impelled towards 
objects of desire just as much os it thinks or reasons. 
Not that all these powers at ouce reach full maturity. 
The soul at first is void of -content ; in the embryo it has 
not developed beyond the nutritive principle of a plant 
at birth the “ ruling part is a blank tablet, 


^ These derivativu powers iuclude the five 8eu.ses, speech, aud the 
reproductive faculty, and they hear to the soul the relation of 
qualities to a substance. The ingenious essay of Mr R. D. An'her 
Hind on the Platonic psychology {Jour, of Phil, vol. x. p. 120) 
aims at establishing a parallel unification on the spiritualirtic side ; 
oomp. Pep., X. 612 A. 


kltboogh i^ady prepared to receive writing. This excludes ; ^ 
all possibility of innate ideas or any faculty akin to 
intuitive reason. The source of all our knowledge is 
experience and discursive thought, which manipulates the 
materials of sense. Our ideas are copied from stored-up 
sensations. No other theory was possible upon the found- 
ation of the Stoic physics. 

Note the parallel between the iiia<!rocosm and the inicrocosiu* * 
The soul of tlie world fills and penetrates it : in like manner, the 
human soul i)ervadcs and broathes through all the body, informing 
and guiding it, stamping the man with his essential character of 
rational, riiere is in both alike a ruling part, though this is 
situate in the huniiin heart at tJic cciili*c,— not in the brain, as the 
analogy of the celestial ether noiild suggest. Finally, the same 
cause, a relaxation of tension, aceonnte lor sleep, decay, and death 
of man and for the dissolution of the world ; alter death the dis- 
embodied soul can only maintain its separate existence, even for a 
limited time, by mounting to that legion of the universe which is 
akin to its nature. It was a moot iioint whether all souls so sui- 
vive, as Cleanthes thought, or the souls of the wise and good alone, 
which was the opinion of C’hrysippus ; in any case, sooner or later 
individual souls are merged in the soul of the universe, from which 
they proceeded. The relation of tlie soul of the universe to Cod 
is quite clear: it is an inherent property, a mode of 11 is activity, 
an efiluonce or emanation from the fiery ether which surrouiKls llic 
ttuiverso, penetrating and permeating it. A Stoic might consist- 
ently maintain that World-Soul, Providence, Destiny, andlJcrrninal 
Reason are not mere synonyms, for they express (Jitferent aspects 
of God, dififerent relations of God to things. We lind ourselves on 
the verge of n system of abstractions, or “attributes turned into 
entities,” as barren as any excogitnted in mediawal tiim^s. In a 
certain hcnso, Scholasticism began with Dhrysippns. To postulate 
difieient substances as underlying the dilFcrcnt forces of nature 
would have been to siuTcndcr the fundamental thought of the 
system. What really u — the Pneuma — neither increases nor^ 
diminishes ; but its modes of w^orking, its difibreut currents, can 
bo couveuicutly distinguished and onumeiated as evideuco of so 
many distinct attril)utes. 

One inevitable eonsequeneo of materialism is that subject and Percep- 
object can no longer be regarded as one in the act of perception, as tion. 
Plato and Aristotle tended to assume, however imperfectly tho 
assumption ivas carried out. The presumption of some merely 
exteniul connexion, as between any other two corporeal things, is 
alone admissible, and some form of the. rei)rosentutivo hypothesis 
is most easily called in to account for perception. Tlie Stoics . 
explained it as a tranbiuisbiou of the perceived quality of the object, 
by means of the sense organ, into the percipient's mind, the quality 
tiausmitted appearin^j us a distiu l>aiiec or impression upon the 
coi'ijoreal suilaue of tliat “thinking thing,” the soul. Sight is 
taken fis tho ty[»iciil sense. A conical pencil of rays diverges I'rum 
the pu[»il of the eye, so that its huso eover.s the object, seen. Lii 
sensation a ]>veHentation is conveyed, by uu air-eurrent, fjom tlie 
sciiso organ, hero the eye, to tho mind, i.c., the sours “ruling 
part ” in the breast ; tho jircsentntion, besides attesting its own 
existence, gives further information of its object, — visible <‘olour 
or size, or whatuvci be the quality in tho thing seen. That Zeno 
and CleanthoH crudely compaied tins prosontation to tin* iinjnos- 
sion which a seal lw,urs iq>oii wax, w'lth protuberances and inden- 
tations, while Chrysijjpus more piudontly determined it voguely 
as ail occult modiheatiou or “mode" of mind, is an jnlercstiiig 
but not intrinsically im}>ort ant detail. But the mind is no mere 

S assive recipicut of impressions from without, in tin view of tho 
loies. Their analysis of sensation supposes it to react, by a 
variation in tension, ugainst the current fiom the sense-organ ; 
and this is the mind’s assent or dissent, wdiich is insepural)h* from 
the sense jiresentation. The contents of experience are not all 
alike true or valid : ballueiiiMtioii is possible ; lieie the Stoics join 
issue with Epicurus. It is necessary, thciolorc, that assent hIiouM 
not be given iiulihciimiuatcly ; w’c must detcnnine a criterion of 
truth, a special formal test whereby reason may rceogni/e tin* 
merely plausible and liold la.st the true. Iii an eailiVrage such 
an inquiry would liave .scorned .snporlluous. To Plato and Aristotle 
the nature and opeiation of thought and reain )0 con.stitute n 
sufficient criterion. Since tlicir day not only had the opposilion 
hetw’een sense and rca.son broken down, but the reasoned scepticism 
of Pyrrho and Arcesilaiis had made the impossibility of attaining 
truth the jirimary condition of wcllheing. Yet the standard whicii 
ultimately found aceejdance in the Stoic school W'us not put foi- 
ward, ill that form, by its founder. Zeno, w‘e liavc reason to 
believe, adopted the Oyiiic J^ogos for liis j^uidaiiee, to truth as well 
as to morality. As a ilisciple of the rynics he iiimst liave started 
with a tiieory of know-ledge somewdiat likw that devohiped in tho 
third iMirt of Plato’.s ThrmteUiif (201 C -tliat simple ideas aro 
given oy sense, wheieas “opinion,” which is ii coinplox of simple 
ideas, only becomes knowledge when jomed w-ith Logos. We may 
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Airther suppose that the more obvious of Plato's objections bad led 
to the correction of “ reason" into “figlit reason.” However that 
may be, it is certain from Aristotle (me. Eth.^ vi. 13, 1144b, 17) 
that virtue was defined as a *Miabit” in accordance with right 
reason, and (Diog. Laer., vii. f>4) from tliat the earlier Stoics made 
right reason tlie standard of trath. The law which regulates 
our action is thus the ultimate criterion of what wo know, — ^practical 
knowludge being understood to be of paramount importance. But 
this criterion was o[)en to tho persistent attacks of Epicureans and 
Academics, who made clear (1) that reason is dependent upon, if 
not derived from, sense, and (2) that the utterances of reason lack 
consistency. Clirysippns, therefore, conceded something to his 
opponents when lie substituted for Uie Logos the new standards of 
sensation {a!(a0ifi<ris) and general conception (irp4Atji[^<s“aiitici|»ft- 
tion, t.c., the generic type formed in the mind unconsciously and 
spontaneously). At the same time ho was more clearly defiiiing 
aud safeguarding his predecesHors* position. For reason is con- 
, sistent in the general conceptions wherein all men agree, because 
in all alike they are of s^iontaneous growth. Nor was the term 
riterion sensation sufliciently definite. The same Chrysippus iixed upon a 
‘truth, certain characteristic of true presentations, which he denoted by 
the much disputed term “apprehensive” {icaraKriirriK^ ipavTatrla). 
Provided the sense organ and the mind be healtliy, provided an 
external object be really aeon or heard, the presentation, in viituo 
of its clearness and distinctness, has the ])owcr to extort the a.sbent 
which it always lies in our iwwcr to give or to withhold. 

Formerly tbis technical phrase was exjilainetl to mean “the 
])erceptioii which irresistibly compels tlie subject to a.ssent to it 
as true.’* But this, though apiiarently supported by Sextus 
Empiricus {Adv, vii. 257), is <juite erroneous ; for the 

presentation is called KaraXriirrov, as well as KaraXriirriK^ 
pavrafflot so that beyond all doubt it is something w'hich the 
percipient subject giasps, and not that which grasps or “lays hold 
of” the percipient. Nor, again, is it wholly satisfactory to explain 
KSuaKri^riHrl as virtually passive, “apjircheTisible,” like its opposite 
iLKardXTiirTos ; for we tind di^nXrivrtK^ rwv vvoKfifiivwif used as 
ui) alt(‘rnHtiv« phrase {ib.^ vii. 248). It would seem that the 
per«‘cptioii nit(*mle(l to constitute the standard of truth is one 
whicli, by prmluciiig a mental counterpart of a really existent 
external thing, enables the pcrciruent, in tho very a(it of sense, to 
“lay hold o(” or apprehend an olijcct in virtue of the presentation 
or sense impression of it excited in his own mind. The reality of 
the external object is a necessary condition, to exclude hallucina- 
tions of the senses ; the exact correspondence between the external 
object and the iiiternal precept is also necessary, but naturally 
hard to secure, for how can we compare the two * Tho external 
objerji is known only in perception. However, the younger Stoics 
endoavouted to meet the as.saults of their j>eri>istcnt critic Carneades 
by suggosting various modes of testing a single presentation, to see 
whether it wore consistent wdth oUjpr.s, especially such as occurred 
in groU)»s, Ac. ; indeed, some went so far as to add to the definition 
“coming from a real object and exactly corresponding with it” 
the clause “)»rovided it encounter no obstacle.” 
igrees Tho same criterion was available for knowledge derived more 
know- directly from the intellect. Like all materialists, the Stoics can 
Ige. only distinguish tho sensible from the intelligible os thinking 
when the external object is present {aMdvfaSai) and thinking 
w’heii it i.s absent {iwotTv). The pioduct of the latter kind 
includes memory (tliougli this is, upon n strict analysis, sonictliiiig 
intermediate) and conceptions or general notions, under which w^erc 
eoiifuseilly classed the prmlucts of tho imaginative iaciilty. Tho 
work of the mind is seen lirst in “assent”; if to a true presenta- 
tion the result is “simple apprehension” (KardXv^ts: this stands 
in close relation to tho KarakijimK^ ^ai^Tao’ta, of which it is tho 
necessary comjJcment) ; if to a false or niinpjtrehciisive presentation, 
the result is “ opinion ” always deprecated as akin to eiror 

and ignorance, uliworthy of a wise man. These processes are 
conceivable only as “ modes ” of mind, changes in the soul’s 
substance, and the same i.s true of the higher conceptions, the 
products of goneralizution. But tho Stoics were not slow to exalt 
the part of I’casoii, whicdi seizes upon the gimeric qualities, the 
essential nature of things. "Where sense and reason conflict, it 
is the latter that must decide. One Isolated “apprelicn.sioii,” 
however lirm its grasp, does not constitute kuowlcuge or science 
{iwtffriifjLyi) ; it must bo of the linnest, such as reason cannot 
shako, <ind, further, it must be worked into a system of such 
appro liensi oils, which can only be by tho mind’s exercising tho 
“habit” {^is) of attainiiijCj truth by continuous teusioii. Here 
the work of rooson is assimilated to the force which binds together 
the parts of an inorganic body and resists their separation. There 
is nothing more in the order of tho universe than extended mobile 
Ixidies and forces in tension in these bodies. So, too, in the order 
of knowledge there is nothing but sense and the force of reason 
maintaining its tension and connecting sensations and ideas in 
their proper senuencc. Zeno compared sensation to the out- 
stretched hand, tiat and open ; bending the fingers was assent ; 
the clenched hst was “simple apprehension.” the mental grasp of 
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an object ; knowled^ wim the cletiched fist tightly held' in tha 
other hand. The illustration is valuable for the light it throws 
on the essential unity of diverse intellectual operations, os well as 
for enforcing once more the Stoic doctrine that different gi'ados of 
knowledge are different grades of tension. Good and evil, virtues 
and vices, remarks Plutarch, are all capable of being “perceived”; 
sense, this common basis of all mentad activity, is a sort of touch 
by which the ethereal Pnouma which is the soul’s substance 
recognizes and measures tension. 

with this exposition we have already invaded the province of LogicL 
logic. To this the Stoics assigned a miscellany of studies — 
rhetoric, dialectic, including grammar, in addition to formal logic, 

— to all of wliich their industry made contributions. Some of 
their innovAtious in grammatic^ terminology have lasted until 
now : w'e still speak of oblique cases, genitive, dative, accusative, 
of verbs active {6p0d\ passive {dirria), neuter {ovBmpa), by tho 
names they gave. Their corrections and fancied improvements of 
the Aristotelian logic are mostly useless and pedantic. Judgment 
mivfia) they defined as a coiiipleto idea capable of irxiiression in 
language airrortXts), and to distiiiguLsh it from other 

enunciations, as a wish or a command, they added “which is 
either true or false.” From simple judgments they proceeded to 
com)H>uiid judgments, amd declared the hypothetical syllogism to 
be the normal type of reason, of which the categorical syllogism 
is an abbreviation. Perhaps it is woith wliilo to quote their 
treatment of the categories. Aristotle ma«le ten, all co-ordinate, 
to .serve as “heads of predication ” under which to collect distinct 
s«*rap8 of information respecting a subject, probably a man. For 
this the Stoics substituted four mmmui geiura^ all subordinate, so 
that each in turn is more precisely dctenniiiod by the next. They 
are Something, or Being, determined us (1) substance or subject 
matter, (2) essential quality, i.c., substance qualified, (3) mode or 
chance attribute, t.c., qualified substance in a certain condition (irwf 
lastly, (4) relation or relative mode (in full broK^ifiePOP 
iroihv irpds rl irus whudi the school prosecutP<l 

logical inquiries had oiio )wactit‘al result, — they could use to 
poifcctioii the unrivalled weapon of analysis. Its chief employ- 
ment was to lay things bare and sever them from their sui round- 
ings, in order that they might be contemplated in their simplicity, 
with rigid exatiness, as objects of thought, apart from tlie illusion 
and exaggeration that attends them wTien presented to sense and 
imagination. The very perfection and piecision of this method 
constantly tempted the later Stoics to abuse it for the systematic 
depreciation of the objects analysed. 

The practical philosophy of the Stoics stands in the Kthic: 
closest connexion with their physics and psychology. 
Holding that man is a being who acts as well as thinks, 
and that this is the all-important side of his life, they 
find the link between the two in the mind’s assent ; for^ 
when impelled towards certain objects by a prompting 
or “impulse” (op/ii; = movement of the soul seeking to 
{lossess itself of certain external things), whether of nature 
or reason, a man must needs judge the objects to be 
desirable ; the subsequent movement, as it were, translates 
this judgment into action. Against the sceptical position 
it was necessary to maintain — (1) that motion, and there- 
fore moral action, cannot follow upon the mere present- 
ment of an idea, unless the idea so suggested receive 
assent, and (2) that assent alone does not suffice without 
the motive faculty which is found in all animals.^ Of 
our various impulses, some in the mature man are (a) 
rational ; some, as in the child, are (fi) non-rational, 
because anterior to reason ; while (y) the impulse of the 
man may be contrary to reason, under the influence of the 
affections or passions, (a) Now reason, as a spring of Ratioi 
action, has for its aim harmony or self-consistency, a life “"P^l 
proceeding upon a single plan (to o/ioAoyov/xcVa)? CWt rovro 
8* darrt eva Xdyoy xat (ijy) : in this there is a 

certain symmetry or beauty, the attraction which excites 
rational impulse towards it Clearly this definition of the 
end of action comes from the Cynics, who pithily expressed 
it by saying that in order to live man needs either reasoti 
or a halter (Sciv \6yov rj fiffoxov). But during Zeno’s early 
studies another conception had been current, that of agree- 
ment with nature. Apparently it had been started by the 
Old Academy, where probably the technical phrase “ first 

^ jrdirtts St rks dpp.its auyKaraO^o'tis cTvat, rds Bh irpaariK^^ xal 
rh Kipr/rtKOp irrpi4x*<^> — Stobieus, Eel, ElX,, ii. 164. 
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objects according to nature/’ rh trpc5ra Kark had its 
origin. Now the slightest acquaintance with Stoic physics 
shows that reason and nature are at one ; we may there- 
fore well believe that Zeno himself had explained his 
harmonious or self-consistent life to mean a life in harmony 
with nature (I)iog. Laer., vii. 87, quoting Zeno, “On the 
Nature of Man ”). At all events that was the orthodox 
formula adopted and interpreted by Cleanthes and Chry- 
sippus, — the former, as we might liave expected from his 
Heraclitean tendencies, representing it to mean “ harmony 
with the universal nature,’’ the latter emphasizing that 
not only is it the nature of the universe, but the particular 
nature of man, that is meant. Cleanthes’s interpretation is 
at once novel and" fruitful : reason being the true self or 
nature of man, and being essentially the same in him with 
the reason in the All, its procedure in him should corre- 
spond to and reproduce its procedure in the All. It is 
reasonable, therefore, for the individual to submit to and 
oo-operato with the indwelling reason, or law of the 
universe, and in obedience to this universal law (kolvo^ 
yo/tos) imitate the uniform methodic march of the divine 
creative fire. Here we note the conception of morality as 
obedience to an objective law, though, as reason attains 
to consciousness of itself only in man, it is a law of which 
he himself, (jtui rational, is lawgiver. But Chrysippus, in 
his reading of the formula, had no intention of relaxing 
the close dependence of ethics upon physics. A new light 
is thrown upon the study of external nature by tlie 
essential unity of reason in the macrocosm and in the 
microcosm : what we learn of its operations there is pro- 
fitable for instruction here, and life should be directed in 
accordance with the experience we liave acquired of the 
course of nature (tfjv Kar ifiTretpLav twv <l>vfr€i crviL^awov- 
Chrysippus ap. 8tob., EcL^ ii. 134). Whether man 
will comply with the commands of the universal law or 
not, whether therefore the ethical end is realized in him, 
must depend upon himself. The whole tendon (^y of the 
physical theory is towards a system of rigid determinism, 
nay, almost of fatalism; but, so soon as we reach the 
ethical region, the problem of indeterminism is forced ujjon 
us in all its perplexity. 

Lct. iji) Having determined the end of rational action, we 
must now give a glance at the earlier, instinctive activity 
of beings i)roperly without reason (^.c., of children and the 
brute creation) ; this too has its importance, since before 
reason is developed the agent follows the “ uncorrupted 
impulses ” of nature. Here we come upon a controversy 
which still has an interest for the p.sychologist, for 
Epicurus had declared pleasure to be the end of all 
instinctive activity, while the Stoics combated his position 
and sought to prove that not pleasure but self-preservation 
is really sought. According to them, the child or the 
animal would speedily be crashed out of existence if it 
did not move at all or if its movements were not governed 
by some plan ; a vague consciousness of itselt and a love 
for its own constitution must be postulated to account for 
the impulse which, together with sensation, distinguishes 
animal life from the life of the plant.^ That all motion is 
excited by pleasure in prospect, or the liope of cessation 
from pain, is (they argue) contrary to fact. Efforts to 
move are made perseveringly even where they occasion 
pain. The whole life of unreasoning infancy and of the 
brutes can be sat isfactorily explained on the assumption 

* irpwToy olKtiov tJvai iravrl abrov crvtrrao’iy koI 

rabrTis trvP€i9ri<riy. The crvcrraa’is of an organic being is an outcome 
of internal forces, a mutual relation of varying elements, — in man, a 
relation of the ruling part of the soul, t.e,, the rational soul, to the 
rest. By olKflwtris is meant that nature inspires this self-love, “ fur 
it is improbable that nature should estrange the living thing from 
itself, or that she should leave the creature she lia<l made without 
either estrangement from, or affection fur, its own constitution.” j 
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of sense and impwe acting mechanically, ' somewhat ^ 

^ter the fashion indicated rather than worked out in detail 
in the Peripatetic application of the practical syllogism to 
the motion of animals. In their theory of pleasure itself Pleasmu, 
the Stoics approximate very decidedly to Aristotle, It 
is, as he said, a concomitant (cVtycVi^/xa), but not of all 
activities ; on the contrary, the highest are without it, 
and it is invariably of no significance where it is found. 
Moreover, while Aristotle had asserted that it adds a 
certain zest or finish to natural activity, the Stoics declared 
that it never appears at all except as a mark of the 
decline or relaxation of vital energy, the bloom which is 
indeed a mark of ripeness but also the certain precursor 
of decay. 

(y) To return to impulse,— there remains the case of Hie nlleo* 
action against reason under the intlueuce of the ]>as.siona. 
Although nature may guide inau towards the right objects, 
slie does not control the impetus or velocity of the souls 
movement. If this be in excess, ilie rational soul is 
hurried into an inflamed disorderly condition, Uie source 
of which Ls an erroneous judgment or false opinion, though 
its effects arc seen in the evident elation or depression, 
and the stings of excitement, which are the symptoms of 
mental disorder. Anxious to uphold individual respon- 
sibility, the Stoics pronounced the false opinion to bo 
voluntary ; that once granted, the subsequent reaction of 
the mind (t.e., the emotioual effects on which Zeno 
especially dwelt), the compulsion and extravagance which 
are characteristic of the passions, may be said to follow 
inevitably, so that under the sway of blind impulses the 
man is still acting voluntarily. This sets in a .striking 
light the close dependence of ethics upon p.sychology. 

The Peripatetics had made the intellectual soul with 
virtues of its own something altogether distinct from the 
lower nature, the seat of the emotions and of the moral 
virtues which consist in tlieir regulation. The Stoic 
doctrine of the essential unity of soul is a vehement 
protest against all this : the soul’s unity is shown in a 
unity of activity, whether it be in a healthy or a disordered 
state. As all virtues are essentially one, though they 
differ accordi.jg to the different relations to which the 
knowledge of good and evil is a[>plied, so, too, emotion is 
not something antagonistic to reason, but perverted reason. 

Tliere is no sucli struggle of vicious inclinations against 
virtue, a contest waged by two sej>arale powers, as 
Aristotle had imagined in his account of moral weakness ; 
the proper simile is a mutiny or revolt in one and the same 
city, Mausoul now in allegiance to the rightful authority 
and now in open rebellion. The lower animals and 
children are incapable of emotion ; it is only found 
where reason is fully developed. The analysis and classi- 
fication of these affections start with the false opinion or 
judgment or imagination, which may relate to the present 
or the future, to fancied good or fancied ill. Hence tlicre 
are four types of the affections : all are grouped around 
pleasure, an impulse towards ]»resent fancied good ; desire, 
an impulse towards future fancied good ; grief, an impulse 
to shun fancied evil in the jiresent ; fear, an impulse to 
shun fancied evil in the future. On the analogy of bodily 
disease, these disorders of the mind are further divided 
into (1) chronic ailments (i/orrry/iura), such as avarice, 
where the belief that money is a good is pert^istent and 
deep-seated, leading to a habit of feeling and acting, oi 
ambition, a similar erroneous judgment in respect of 
public honours, and (2) infirmities (dppeoerriy/aaTa), sud- 
den attacks of error to w^hich the jiatient momentarily 
succumbs. This remarkable development of Stoic prin- 
ciples leads to the demand for the entire suppression of 
the affections (dTrd^cta), in contradistinction to that 
regulotion and governance of them for which Plato and 
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the did Academy contended {fierfMytrdktwt). Piirtiber, it 
explains the incessant war which the later Stoics waged 
with imagination. 

The end of action has then been explained to be a con- 
sistent life, a rational life, and, lastly, a life according to 
nature. Now the Cynics had already traced back con- 
sistency to a certain Herculean strength or force of will, 
which again is an effect of the bracing or tension of the 
soul’s substance, so that this ever-recurring attribute is as 
available to explain will as intelligence. Heroin we discover, 
as it were, an internal source of the external harmony and 
regularity of a consistent life. Our will should be directed 
to this source rather than to its manifestations, — to 
“right’’ (^.e., inflexible and straight^ “reason,” which has 
attained a character of intense rigidity, an intensive 
energy raised to an impassable degree. For this infallible 
firmness of the reason the technical term is ^tadco-is, a 
“ disposition ” which, like straightness or crookedness in a 
line, admits of no degrees of less or more ; thence comes 
harmony, regularity, and consistency in all our acta, which 
alone is truly beautiful (koXov = fair or noble ; for which 
the Homans characteristically said honourable). 

Not even Christianity laid more stress upon inwardness, 
or taught more explicitly that motive counts for every- 
thing and external performance for very little. Once let 
the reason become “right” and it imparts this same 
character to all that it affects. First the soul is made 
strong, healthy, beautiful j when, therefore, it thus fulfils 
all the conditions of its being, it is absolutely jierfect. 
Now the perfection of anything is called its virtue ; the 
virtue of man, then, is the perfection of his soul, of the 
ruling part or rational soul. But “ out of the heart are 
the issues of life make the soul perfect and you make 
the life perfect. From such a “ disposition ” must proceed 
a life which flows on smoothly and uniformly, like a gentle 
river (tupota piov). No longer is there anything to hope 
or fear ; this harmonious accord between impulses and acts 
is itself man’s wellbeing or welfare (cvSat/iiovia). Clean thes 
scouts the notion of adding to such perfection that 
occasional result of a decaying activity entitled pleasure ; 
Chrysippus remonstrates indignantly with Plato for 
appealing to the “ moral bugbears ” of future rewards or 
punishments. There is no “ wages of virtue,” not even 
the continuance of her activity ; for lapse of time can add 
nothing to perfect wellbeing ; it is comiflete, whole, and 
indivisible now. 


Virtue, then, ii« right reason, is at once knowledge and strength 
of will ; for a right conii)rehension of Stoic psychology shows that 
these two are identical. The unity of all virtue is sufllcieutly 
apparent, Init the Stoics also acknowledged a phirality of specific 
virtues grouped round the four cardinal viitues of Pluto. Wisdom 
((pp6vrj<rt$) w'as, according to Zeno and Cleanthos, the common 
element ; according to Aristo, it should rather he termed know- 
ledge (imtrr'fiiuiri); and tins view was adopted in the school to avoid 
tlio awkwardness of using the same term {(pp 6 v 7 i<rt 5 ) both fur a 
special virtue and for the generic atlrilmte of them all. Wisdom 
or knowledge in distributing to others is justice, in endeavour it is 
temperance, in endurance it is courage or fortitude ; hut in every 
virtuous act all four of the virtues are implicit. Virtue is thus the 
unconditional good ; it is at once the absolute end and the means 
to the end. 

Goodness must be interpreted, as Socrates used to interpret it, 
that which furnishes some advantage or true utility ; its opposite, 
evil, as that which produces harm or disadvantage. Obviously 
only tirtuc, and that which comes from virtue, confora any real 
advantage; only vice can really do harm. Goodness is a wider 
genus than virtue ; all virtue is good, but not all goods arc virtues. 
There are goods of soul, such as habits and happy aptitudes w»hich 
may bo acquired in varying degrees {ue., they are not 

9iaB4ffus ) ; others are only single actions (Mpytiai). A friend 
again may be a means to good (ToirtriKby rvAout). All these floods 
arc utilities und tlierefore deserve to be sought 

(alptrd), Biniilarly evils may be classified as— (1) vices, settled 
diajwsitions contrary to right reason, proceeding from that iterance 
which infallibly attends on a slackening of the soul’s fibre; (2) 


evil habits w ioeHipaldonB $ (9) 'isolstad' 

actions. All these evils alike are to be shunned au 

alike are harmful (J3\dp/iara) ; the moral responsibility rests with 
the individual, in so far as he is ignmunt or has his soul relaxed. 


Good and evil, however, is not an exhaustive olassifica- Thit 
tion. There is a large class of things which are neither Indi 
the one nor the other; which do not conduce to our®“^ 
attainment of the end, nor hinder us therefrom ; which are 
neither to be pursued nor shunned, but are simply in- 
different (dSidt^opa), To all these objects the attitude of 
the Cynics was complete indifference, wherein they were 
followed by Aristo ; that of the sceptics professedly utter 
insensibility. Now the most original feature of the Stoi' 
ethics is the classification of things indifferent and their 
arrangement in a certain scale in accordance with the 
value, positive or negative (d^i'cL, dwafta), to be assigned 
to them either intrinsically or in certain circumstances 
(xara Trepurratny), Some objects are so unimportant that 
in regard to them Aristo’s attitude of complete indiffer- 
ence is justified. Placing them at the zero point, wo may 
advance in both directions, assigning to all the objects of 
instinctive natural impulses a positive value, in virtue of 
which they are to be picked out (Xvprrd) in preference to 
other indifl’erent things not of this description. Thus 
bodily health, though not a good, is entitled to a certain 
value ; disease, though not an evil, has a certain negative 
value. The former class is according to nature, the latter 
contrary to nature ; the former are instinctively sought by 
children as tending to maintain their “constitution” or 
nature ; the latter their “ uncorrupted impulses ” (dSia- 
arpo<l>oL dtfioppLaC) lead them to shun as tending to mar, 
cripple, or destroy life. Similarly, actions may be classi- 
fied : all virtuous actions are right actions (icoTop^oS/xava) ; 
all vicious actions are wrong actions or “ sins ” (tt/xapryj- 
ftara). The attainment of any one of the objects in the 
class of things indifferent, looked at in itself, is neither 
right nor wrong. But, if the oV>ject picked out be that 
object out of all at the moment present to us which has 
the highest value, then the action of selecting it admits 
of being defended on probable grounds, and as sucli is Fitn 
entitled to be called (quite apart from the agent’s disposi- or e 
tion, whether virtuous or vicious), rnaterialiter, an act ^ 
“ meet and fit ” to do (tca^Koy), Such an act need not be 
preceded by any reasoning at all ; in the case of the brutes 
and of children it is always instinctive, yet in all cases 
it is capable of being justified on grounds of probability 
(o rrpaxOkv evXoyov wrroXoyLav), Similarly W’ith the 
selection of an object which has less value in preference to 
one of higher value : such a blunder is not, taken in itself, 
a WTong action, but it violates fitne.ss (Trapa to koO^kov), 
Amongst fitting actions, some are always fitting, others 
only at times, under given circumstances ; some indifferent 
objects wo select for their own sakes, others merely as 
means. The range of such human functions is wide 
enough to include the acquisition of information, the 
exercise of temiierance and courage, even altruistic con- 
duct. And yet some actions in man are on a level with 
the nutritive functions of the plant (Uiog. Laer., vii. 86). 
Again, our human functions compose our whole conscious 
life; even life, then, considered in itself, has in it no 
moral good ; we may, if need be, under certain circum- 
stances, voluntarily withdraw from it. 


The Stoics maintain that the variety of thiiiga indifferent is 
essential to virtue, because it is the field upon which reason is 
exercised. Virtue is a body, therefore it is corporeal ; therefore 
its active principle needs a passive material to act upon. Things 
indifferent are capable of being put to a good or a bad use, though 
some lend themselves to use more easily than others. Nor does 
virtue merely avail itself, now and then, of things indifferent,— it 
can do nothing else than avail itself of them. Though they are 
not goods, and though their attainment does not confer wellbeing, 
yet all virtue is the selection or choice of them. For how is r. 
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virtuous life manifested t In a series of external acts, each one of 
which is the choice of some natural end, some object according to 
nature, as possessing at the moment the highest value. The same 
external act may be done by an irrational agent, and in his case 
the act is not virtuous. For there is as great a £^f lixed between 
fitting and virtuous actions as between things indifferent liaving 
positive value and the good. No increase of value can raise a tiling 
indifferent to the class of goodj no degree of fitness in the external 
act done can render it virtuous. As right actions consist in 
following reason in tlie selection of things according to nature, it 
follows that such right actions (as distinct from the fitting actions 
of which all living things are callable) are the exclusive privilege 
of rational beings: So, too, with wrong actions : only rational 
beings can perform them ; although children or the brutes may 
run counter to fitness, and )»ursue objects contrary to nature, they 
cannot be said to sin or do wn-ong. All actions, then, of rational 
beings must bo either virtuous or vicious ; there is no mean 
between the two. Hut what of fitting actions 1 Are not they also 
<lone by rational agents? Is not the distinction between right 
conduct and mere external fitness continually dravru when the 
Stoics are referring to the activity of rational human beings? 
Uni^uestionably so ; but in examining a given act it is necessary 
to view it on the formal as well as on the material side, — as pro- 
ceeding from a virtuous or vicious disposition, and again as tend- 
ing, when taken in itself and apart from this disposition, to pro- 
mote or destroy the agent's nature or Constitution, i,e., as some- 
thing “meet and fit” to do, or as contrary to fitness (or, in rare 
cases, as liaving no tendency in cither direction). Lastly, the 
analysis of conduct is incomplete unless the external object which 
the agent aims at attaining by the act is also taken into account : 

may bo natural, and muy tlicrefoi‘o excite desire ; or it may be 
contrary to nature, and excite aversion ; or it may bo absolutely 
iniliffcront. Now the Stoic classifications of (a) external objects 
and (/>) actions (as they liave come down to ns from not very dis- 
criminating sources) arc liainpcrcd by ibe inclusion ol right actions 
and wrong actions, which «re niatle species of the wider genera. 
Under objects acc'ording to nature come (a) fitting actions, (^) right 
actions, ( 7 ) virtues ; i c., conduct which is ])crfect contains all that 
in tlie imperfect imitates perfection: a right action has ipso facto 
all the fitness of a fitting action, and all the accord \vith nature of a 
thing according to nature. 80 with the opposite class: the vicious 
man, by the very fact of not having the tension of soul which is 
virtue, commits a sin in liis every action ; all that ho docs, there- 
fore, is on this ground contrary to fitness and contrary to nature. 
Any defect in external conduct proves it to be a sin ; the mere ab- 
sence of d(*fcct (lo(*s not cstjiblish its claim to be right conduct. Tt 
is as easy to prove a given person is imwi&e (and theicforo a sinner) 
as it is liard to prove hiru a sage. Virtue is one, vice is manifold. 

No act in itself is either noble or base; even tlio grossest violation 
■of fitness, if it could bo done with the right intention, would count 
as virtue, and the most fitting deeds without that intention arc 
naught (see Oiig., C. Cch., iv. 4fi; Sext. Eiiip., Adv. xi. 

190; Pyrrh. Hyp., iii. 24.'5, is therefore wrong). It docs not 
appear, then, that there is any divergence in principle between the 
doctrine of tlic end of actu>n and the doctrine of fitness or relative 
duty ; nor should the latter bo regarded (ns is done by Cicero and 
some modern expositors) as an afterthought, intended to soften 
the tt»o rigorous demands of the Stoic ideal. For from the first it 
■WHS an integral mrt of the system : Zeno wrote a treatise irtpX rov 
HaOifKovTos ; indeed he adonUnl it as a technical term. That this 
doctrine was a stumbling-block to the small band of his early 
disciples seems not unlikely; for Aristo ami llorillus, who left 
him, as is believed, on in dependent grounds, modified it in their 
own etliical theories afterw'ards put forth. According to Hirzcl 
{Uafcrsuch. , ii. p. 64), however, the views of these two heterodox 
i5toi»’s more closely a])proximiited than at first sight appears : 
llcrillus, as well as Aristo, maintained that all ai-tions intermed- 
iate to vice and virtue arc absolutely indiHereiit (Diog. Laer., vii. 
155) ; ami Aristo, like Horillus, defined virtue as knowledge, and 
held that the wise man will never form opinions, i.e., ivill not act 
njM)U Anything short of knowledge. 

In their view of man’ss social relations the Stoics are 
^p'catly in advance of preceding schools. Wo saw that 
virtue is a law which governs tho universe ; that which 
Henson and (lod ordain must be accepted as binding upon 
the particle of reason which is in each one of us. Human 
law comes into existence when men recognize this obli- 
gation ; justice is therefore natural, and not something 
merely conventional. Tho ojiposite tendencies, to allow 
to the individual responsibility and freedom, and to 
demand of him obedience to law, are both features of the 
system ; but in virtue even of the freedom which belongs 
to him qua rational, he must recognize the society of 
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rational beings of which ho is a member, and subordinate 
his own ends to tho ends and needs of this society. Those 
who own one law are citizons of one state, the city of 
Zeus, in which men and gods have their dwelling. In 
that city all is ordained by reason working intelligently, 
and the members exist for the sake of one another ; there 
is an intimate connexion {uv/xirdOcia) between them which 
piakes all tho wise and virtuous friends, even if personally 
unknown, and leads them to contribute to one another's 
good. Their intercourse should find expression in justice, 
in friendship, in family and political life. But jiractically 
the Stoic philosopher always had some good excuse for 
withdrawing from tho narrow political life of the city in 
which he found himself. The circumstances of the time, 
such as tho decay of Greek city-life, the foundntion of 
large territorial states under absolute Grci'k rulers which 
followed upon Alexander's conquests, and alterwiirds the 
rise of the world-empire of Romo, aided to de^ clop llio 
leading idea of Zeno’s Republic, There ho had anticipated 
a state without family life, without law courts or coins, 
without schools or temples, in which all difierences of 
nationality would be merged in the common brollierhood 
of man. This cosmopolitan citizenship I'cniainod all 
through a distinctive Stoic dogma ; when first announced 
it must have had a powerful influence upon the minds 
of men, diverting them from the distractions of almost 
parochial politics to a boundless vista. There uas, then, 
no longer any difference between Greek and barbarian, 
between male and female, bond and free. All are 
members of one body as partaking in reason, all are 
equally men. Not that this led to any movement for the 
abolition of slavery. For the Stoics attached but slight 
importance to external circumstances, since only the wise 
man is really free, and all tho unwise arc slaves Yet, 
while they accepted slavery as a permanent institution, 
philosophers as wide ajiart as Chrysippus and Seneca 
sought to mitigate its evils in practice, and urged upon 
masters humanity in the treatment of their slaves. 

The religious problem had peculiar interest for the Religion 
school which discerned God everywhere as tho ruler and 
upholder, and at the same time Iho law, of the world that 
He had evolved from Himself. The pliysical groundwork 
lends a religious sanction to all mv>ral dulie.s, and 
Cleanthes’s noble hymn is evidence how' far a .s3>lcni of 
natural religion could go in providing satisfaction for tho 
cravings of the religious temper : — 

“Most glorious of immorUls, O Zons of many names, almighty 
and everlasting, sovereign of iiatuie, ilirectiiig all in afcorii- 
nnee xvitli law, thee it is litting tliat all mortals ahonM mhliess. . . 

Thee all this universe, as it rolls cirel in g round Die laith, obeys 
wheresoever thou dost guide, and gladly owns thy s\\a>. Siieh a 
minister thou holdest in thy inviueihh' liand.s — tlie two-edged, 
fiery, ever-living thunderbolt, under whose stnAe all nature 
.shudders. No work upon earth is wrought apart Innn thee loid, 
nor through tho divine etheieal sjdiere, nor upon the «.i . 1 ; .save 
only whatsoever deeds wicked nn*n do in ilieii own fiMtlidiness. 

Nay, thou know’est how-to niuke even the longh audio 

bring order out of disorder ; and tilings not fMMndl\ aie ineiidly in 
thy sight. For so hast thou fitted all things togethei, t lie good 
with the evil, that there might be tme eteinal lav. ov«'r all. . . 

Deliver men from fell igrioranee. H.inish it, lafliei rpun then soul, 
and grant them to olitain wisdom, wheieon n lying Dion nilest all 
things w’ith justiee.” 

To the orthodox theology of Grecco and Home the sys- 
tem stood in a twofold relation, as criticism and rational- 
ism. That the jiopular rtdigion contained gross errors 
hardly needed to be pointed out. Tlie forin.s of w^or.ship 
were knowm to be tri\ial or mischievous, the* myths ur.. 
worthy or immoral. Rut Zeno declared images, slirines, 
temples, sacrifices, prayers, and worship to be oi ih) avail 
A really acceptable prayer, ho taught, can only lime re- 
ference to a virtuous and devout mind ; C»od is la*st wor- 
shipped in the shrine of the heart/by the desire to know 
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and obey Him. At the same time the Stoics felt at 
liberty to defend and uphold the truth in polytheism. 
Not only is the primitive substance (?od, the one su- 
preme being, but divinity must be ascribed to His mani- 
festations, -to the heavenly bodies, which are conceived, 
like Plato\s created gods, as the highest of rational beings, 
to the forces of nature, even to deified men ; and thus 
the world was peopled with divine agencies. Moreover, 
the myths were rationalized and allegorized, which was 
not in either case an original procedure. The search for 
a deci»cr hidden meaning beside the literal one had been 
begun by Democritus, Empodoc}cs, the Sophists, and the 
Cynics. It remained for Zeno to carry this to a much 
greater extent, and to seek out or invent “ natural prin- 
ciples ” (Aoyot <l>v<rLKoi) and moral ideas in all the legends 
and in the poetry of Homer and Hesiod. In this sense 
he was the i)attorn if not the “ father ” of all such as 
allegorize and reconcile. Etymology w’as pressed into the 
service, and the wildest conjec.turcs as to the meaning of 
names did duty as a basis for mythological explanations. 
The two favourite Stoic heroes were Hercules and Ulysses, 
and nearly every scene in their adventures was made to 
liivina- disclose some moral significance. Lastly, the practice of 
tion divination and the consultation of oracles afforded a 
means of communication between Cod and man, — a con- 
cession to popular beliefs which may be explained when 
we reflect that to the faithful divination was something as 
essential as confession and spiritual direction to a devout 
(Catholic now, or the study and interpretation of Scripture 
texts to a Prottvstant. Chrysippus did his best to recon- 
cile the superstition with his own rational doctrine of strict 
causation. Omens and portents, he explained, are the 
natural symptoms of certain occurrences. There must be 
countless indications of the course of Providence, for the 
most part unobserved, the meaning of only a few having 
become known to men. His opponents argued, “if all 
events arc foreordained, divination is superfluous”; he 
reiilicd that both divination and our behaviour under the 
warnings which it affords are included in the chain of 
causation. I'^en here, however, the bent of the system 
is a}»parcnt. They were at pains to insist upon purity of 
heart and life as an indispensable condition for success in 
projihcsying and to enlist piety in the service of morality. 
Middle When Chrysij»pus died (Ol. 143-208-;304 n.c.) the 
Stoa. structure of Stoic doctrine was complete. With the 
Middle Stoa we enter upon a period at first of compara- 
tive inaction, aftcrwanls of internal reform. Chrysippus’s 
immediate successors were Zeno of Tarsus, Diogenes of 
Selcucia (often called the Babylonian), and Antipater 
of Tarsus, men of no originality, though not without 
ability ; the two last-named, however, had all their ener- 
gies taxed to sustain the conflict wdth Carneades (7.V.). 
This w’as the most formidable assault the school ever 
encountered : that it survived was due more to the fore- 
sight and elaborate precautions of Chrysippus than to any 
efforts of that “ pen-doughty ” pamphleteer, Antipater 
(/cttXa/-to/?da*f), who shrank from opposing himself in per- 
.son to the eloquence of Carneades, The subsequent liis- 
tury testified to the importance of this controversy. The 
special objects of attack were the Stoic theory of know- 
ledge, their theology, and their ethics. The physical basis 
of the system remained unchanged but neglected ; all 
creative force or even original research in the departments 
of physics and metaphysics vanished. Yet problems of 
interest bearing upon psychology and natural theology con- 
tinued to be discussed. Thus the cycles of the world’s 
existence, and the universal conflagration which terminates 
each of them, excited some doubt. Diogenes of Soleucia 
is said to have wavered in his belief at last ; Boethus, one 
of his pupils, flatly denied it. He regarded the Deity as 
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the guide and upholder of the world, watching over it from 
the outside, not as the immanent soul within it, for 
according to him the world was as soulless as a plant. 
We have here a compromise between Zeno’s and Aristotle’s 
doctrines. But in the end the universal conflagration was 
handed down without question as an article of belief. It 
is clear that the activity of these teachers was chiefly 
directed to ethics : they elaborated fresh definitions of the 
chief good, designed either to make yet clearer the sense 
of the formulas of Chrysippus or else to meet the more 
urgent objections of the New Academy. Carneades had 
emphasized one striking apparent inconsistency : it had 
been laid down that to choose what is natural is man’s 
highest good, and yet the things chosen, the “ first objects 
according to nature,” had no place amongst goods. 
Antipater may have met this by distinguishing “the 
attainment ” of primary natural ends from tlie activity 
directed to their attainment (Plut., De Comm, Kot^ 27, 14, 
p. 1072 F) ; but, earlier still, Diogenes had put forward his 
gloss, viz., “ The end is to calculate rightly in the selection 
and rejection of things according to nature.” Archedemus, 
a contemporary of Diogenes, put this in plainer terms 
still : “ The end is to live in the performance of all fitting 
actions ” (Travra to. Ka^ryxovra tVircAovi/ras Now it is 

highly improbable that the earlier Stoics would have 
sanctioned such interpretations of their dogmas. The 
mere performance of relative or imperfect duties, they 
would have said, is something neither good nor evil ; the 
essential constituent of human good is ignored. And 
similar criticism is actually passed by Posidonius : “ This 
is not the end, but only its necessary concomitant ; such a 
mode of expression may be useful for the refutation of 
objections put forward by the Sopliists ” (Carneades and 
the New Academy 1), “but it contains notliing of morality 
or wellbeing” (Galen, F/ac. IJipp, et Phtt.y ]>. 470 K). 
There is every ground, then, for concluding that we have 
here one concession extorted by the assaults of (Carneades. 
For a similar compromise tljero is express testimony ; 
“good repute” (cvSofta) had been regarded as a thing 
wholly indifferent in the school down to and including 
Diogenes. Antipater was forced to assign to it “ positive 
value,” and to give it a place amongst “ things preferred ” 
(Cic., De Fin., iii. 57). These modifications were retained 
by Antipater’s successors. Hence come tlio increased im- 
portance and fuller treatment whicli from this time for- 
ward fall to the lot of the “ external duties ” (xa^T/xorra). 
The rigour and consistency of the older system became sen- 
sibly modified. 

To this result another important factor contributed. Th 
In all that the older Stoics taught there breathes that 
enthusiasm for righteousness in which has been traced the 
earnestness of the Semitic spirit; but nothing presents 
more forcibly the pitch of their moral idealism than the 
doctrine of the Wise Man. All mankind fall into two 
classes, — the wise or virtuous, the unwise or wdeked, — 
the distinction being absolute. He who possesses virtue 
possesses it wliolo and entire ; he who lacks it lacks it 
altogether. To be but a hand’s-breadth below the surface 
of the sea ensures drowning as infallibly as to be five 
hundred fathoms deep. Now the wise man is drawn as 
perfect. All he does is right, all his opinions are true ; he 
alone is free, rich, beautiful, skilled to govern, capable of 
giving or receiving a benefit. And his happiness, since 
length of time cannot increase it, falls in nothing short of 
that of Zeus. In contrast with all this, we have a picture 
of universal depravity. Now, who could claim to have 
attained to the sage’s wisdom? Doubtless, at the first 
founding of the school Zeno himself find Zeno’s pupils 
were inspired with this hope ; they emulated the Cynics 
Antistheiies and Diogenes, who never shrank out ol 
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modesty from the name and its responsibilities. But the 
development of tlie system led them gradually and reluct- 
antly to renounce this hope, as they came to realize the 
arduous conditions involved. Zeno indeed could hardly 
have been denied the title conferred upon Epicurus. 
Cleanthes, the “ second Hercules,” held it possible for man 
to attain to virtue. From anecdotes recorded of the tricks 
played upon Aristo and SphsBrus (Diog. Laer., vii. 1 62, 
117) it may be inferred that the former deemed himself 
infallible in his opinions, t.e., set up for a sage ; Persmus 
himself, who had exposed the pretensions of Aristo, is 
twitted with having failed to conform with the perfect 
generalship which was one trait of the wise man, when he 
allowed the citadel of Corinth to bo taken by Aratus 
(Athen., iv. 102 D). The trait of infallibility especially 
proved hard to establish when successive heads of the 
school seriously differed in their doctrine. The prospect 
became daily more distant, and at length faded away. 
Chrysippus declined to call himself or any of his contem- 
porariCvH a sage. One or two such manifestations there 
may have been — Socrates .and Diogenes ? — but the wise 
man was rarer, ho thought, than the phmnix. If his suc- 
cessors allowed one or two more exceptions, to Diogenes 
of Seleucia at any rate the sago was an unrealized ideal, 
as we learn from Plutarch (Dc Comm. 33, 1076 B), 
w'ho does not fail to seize upon this extreme view. Posi- 
donius left even Socrates, Diogenes, and Antisthenes in 
odifi- the state of progress towards virtue. Although there was 
iiouh j|i enj reaction from this extreme, 3 ^et it is impos- 
jjirac- mistake the bearing of all this upon a practical 

systtim of morals. So long as dialectic subtleties and 
exciting polemics afforded food for the intellect, the gulf 
between theory and i>ractice might be ignored. But once 
let this system bo presented to men in earnest about right 
living, and eager to profit by what they are taught, and 
an etiucal reform is inevitable. Conduct for us will be 
scparaicjd from conduct for the sage. We shall be told 
not always to imitate him. There will be a new law, dwell- 
ing specially u})ori the external duties ” required of all 
men, wise or unwise ; and even the sufficiency of virtue for 
our happiness may l>e questioned. The introducer and 
expositor of such a twofold morality was a remarkable 
man. Born at Bhodes c. 185 B.c., a citizen of the most 
flourishing of Greek states and almost the only one which 
yet retained vigour and freedom, Pametius lived for years 
in the house of Scipio Africanus the younger at Borne, 
accompanied him on embassies and campaigns, and was 
perliapH the first Greek wlio in a private capacity had any 
insight into tlio working of the Boman state or the 
character of its citizens. Later in life, as lieiid of the 
Stoic seliool at Athens, ho achieved a reputation second 
only to that of Chrj'sippus, He is the earliest Stoic 
author from whom we have, even indirectly, any consider- 
able piece of work, as books i. and ii. of the De Officiu 
are a rerhanfft, in Cicero's fashion, of Panadius “ Cpon 
External l)uty ” (ttc/h toG kolOtikovto^. 
oicisni Tile introduction of Stoicism at Borne was the most 
Rome, momentous of the many changes that it saw. Alter the 
first sharp collision with tlie jealousy of the national 
authorities it found a ready acceptance, and made rapid 
progress amongst the noblest families. It has been well 
said that the old heroes of the republic were unconscious 
Stoics, fitted by their narrowness, their stern sitnplicity, 
and devotion to duty for the almost Semitic earnestness 
of the new doctrine. In Greece its insensibility to art 
and the cultivation of life was a fatal defect ; not so wdth 
the shrewd men of the world, desirous of qualifpng as 
advocates or jurists. It supplied them with an incentive 
to scientific research in archmology and grammar; it 
penetrated jurisprudence until the belief in the ultimate 
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identity of the jus gentium with the law of nature 
modified the prmtor's edicts for centuries. Even to the 
prosaic religion of old Borne, with its narrow original 
conception and multitude of burdensome rites, it became 
in some sort a support. Sccevola, following Pansetius, 
explained that the prudence of statesmen had established 
this public institution in the service of order midway 
between the errors of popular superstition and the barren 
truths of enlightened philosophy. Soon the influence of 
the pupils reacted upon the doctrines taught. Of specula- 
tive interest the ordinary Boman had as little as may be ; 
for abstract discussion and controversy he cared nothing. 
Indifferent to the scientific basis or logical development of 
doctrines, he selected from various writers and from dif- 
-ferent schools what he found most serviceable. All had 
to be simplified and disengaged from technical subtleties. 

To attract his Boman pupils Panaetius would naturally 
choose simple topics susceptible of rhetorical treatment or 
of application to individual details. He was the represen- 
tative, not merely of Stoicism, but of Greece, and Greek 
literature, and would feel pride in introducing its greatest 
I masterpieces: amongst all that ho studied, he valued most 
the writings of Plato. Ho admired the classic style^ the 
exquisite purity of language, the flights of imagination, 
but he admired above all the philosophy. Ho marks a 
reaction of the genuine Hellenic spirit against the narrow 
austerity of the first Stoics. Zeno and Chrysippus had in- 
troduced a rc 2 )ellent technical terminology ; their writings 
lacked every grace of style. With Panaetius the Stoa 
became eloquent : ho did his best to improve upon the 
uncouth words in vogue, even at some slight cost of accu- 
racy, e.g,^ to discard n-porjy/iivov for ev^pr^errovy or else de- 
signate it “ so-called good,” or e\en simply “ good,” if the 
context allowed. 

The part Paiactius took in ])lnlological aiul histoncal stiulii*s is 
cliaractenstic of the nmii. We know inudi of the results ot these 
studies ; of his philosophy tts^Iinieally we know very little. He 
wrote only upon ethics, where historu'al knowledge would he of 
use. Crates of Malliis, one of his tenelicrs, aimed at fulfilling the 
high functions of a “critic” according to his own definition, — that 
the critic must acquaint himself with all rational knowledge. 
Painetius was competent to j>ass judgment upon the eiitical 
“divination” of an Aristarchus (who was perhaps himself also a 
Stoic), and look an interest in the restoration of Old Attic foiiiis to 
the text of Plato. Just then there liad been a movement tow'aids 
n wider and more liberal education, hy which even contemporary 
Epicureans were affected. Diogenes tlio lialndonian lonl written 
a treatise on Iniiguago and one entitled 77/e Lnivs. Along w'ltli 
grammar, wdik'h liad been a ]tronHnen1 hraiieli of study iimler 
Chrysippus, philosophy, liistory, geogiaphy, clironology, and kin- 
dred .subjects came to 1^* reeogni/ed ;is rjeids of activity no less than 
]>hilology j)ro))er. It has been lec-ently established that Polybius 
llie historian w'as a Stoic, and it is clear that he was gieafly influ- 
enced by the form of tin* system whicli he learned to know, in the 
society' of Scipio and his friends, fiom Puiatiiis.’ Moris it im- 
probable that works of the latter .served Cicero a'* the oiigmals of his 
J)e llcpiihl'kii and Dc Ltigifyus.“ Thus the gulf hetwveu StoicKsni 
and the later Cynics, who were persistently h(»Kfilcto cultuic, could 
not fail to bo widened. 

A wave of eclecticism passed overall the Greek .schools in the Eclectic 
ceiilurv J1.C. J*Iatoiiism and sceptieism had left undoubted traces ism. 
upon the doctrine of such a refoimer as P/inastuis. He had doubts 
about a general conflagration ; possibh^ (lie tliouglit) Aiistofle was 
right in aflirming the eternity of the iireseiit ouicr of the world. 

He doubted the entire system of tlivination. On tlieso jioints his 
disciple.s Posidonius and Hecato .seem to havx* reverted to orfhodoxy. 

But in ethics his innovations were more suggestive and fertile. He 
separated wisdom as a theoretic virtue fiom the other thn-e which 
he called practical. Hccato slightly modified tliis : .slu»wing that 
precepts {Btwpi\para) arc needed for justice and teinpcranee also, 
he made them seieutilic virtues, reserving for his second class the 
uuscicntiflc virtue {&d*up7jTos dperij) ol courage, together with 

Hir 7 .cl, UntersHch.y ii. p. H41 sg Polybius’s rejection of divina- 
tion 1 .S decisive. Se<*, e.ff., his explanation upon i .itural causes of 
Scipio the elder’s cnpture'ot New (.’arthage, “ hy tip. aid of Neptuiiej^ 

X. 11 (r/. X. 2). P Voigt holds that in vi. 6, 1, riffiy kripott titv 
4>i\o(r6(f»a>v is an allusion I'.iiia'lius. 

2 This, at least, is miiintfiu ed hy S/hmckel. 
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health, strength, and such like “excellencies.” Furtlier, Panatius 
had maintained that pleasure is not altogether a thing indifferent : 
there is a natural as well as an unnatural pleasure. £ut, if so, it 
would follow that, since pleasure ds an emotion, a|)athy or eradica- 
tion of all emotions cannot be unconditionally required. The gloss 
he put upon the detlmtiou of the end was “ a life in accordance 
witli the promptings given us by nature *’ ; the terms arc all used 
by older Stoics, but the individual nature seems to be 

Po$i. emphasized. From Posidonius, the last representative of a com* 
deniuH. ]»rehensive study of nature and a subtle erndition, it is not surpris- 
ing that wc get the following definition: the end is to live in con- 
templation of the reality and order of the universe, promoting it 
to tne best of our power, and never led astray by the irrational part 
of the soul. The neterodox phrase with which this definition ends 
points to innovations in psychology which were undoubtedly real 
and important, suggested by the difficulty of maintaining the 
essential unity of the soul. PanGctins had referred two faculties 
(those of speech and of /rexiroduction) to animal impulse and to 
the vegetative “nature” respectively. Yet the older 

Stoics held that this was changed to a true soul 

birth. Posidonius, unable to explain the emotions as “judgments ” 
or tlie effects of judgments, postulated, like Plato, an irrational 
principle (including a concupiscent and a spirited element) to 
account for tliciii, although he subordinated all these as faculties 
to the one substance of the soul lodged in the heart. This was 
a serious departure from the juinciples of the system, facilitating 
a return of later Stoicism to the dualism of God and the world, 
reason and the irrational pai*t in man, which Chrysippus had striven 
to surmount.^ 

Yet in the general approximation and fusion of opposing views 
which had set in, the Stoics fared far better tlian rival schools. 
Their system bocainc best known and most widely used by indi- 
vidual eclectics. All the assaults of the sceptical Academy had 
failed, and within fifty years of the death of Carneades hw degener- 
ate successors, unable to hold their ground on the question of the 
criterion, had capitulated to the oiiciny. Antiochua of Ascaloii, the 
professed restorer of the Old Academy, taught a medley of Stoic 
and Peri])atclic dogmas, which be boldly assorted Zeno had first 
horroweu from his school. 'The wide difiusion of Stoic pliniseology 
and Stoic modes of thought may ho seen on oil hands,— in the 
language of the New Testament writers, in the compendious 
“histones of philosophy” industriously circulated by a host of 
writers about this time {c/, 11. Diels, Voxographi Ormd), 

fhe later The writings of the later Stoics have come down to us, 
Stoics, if not entire, in great part, «o that Seneca, Cornutus, 
Persius, Lucan, Epictetus, Marcus Aurelius are known at 
first hand. They do not profess to give a scientific exposi- 
tion of doctrine, and may therefore be dismissed somewhat 
briefly (see JilprcTJSTUs and Aitukltus). We learn much 
more about the Stoic system from the scanty fragments of 
the first founders, ^ or even from tlio epitomes of Diogenes 
Laertius and Stobaaus, than from these writers. They tes- 
tify to the restriction of philosophy to tlie practical side, and 
to the increasing tendency, ever since Panaotius, towards a 
. relaxation of the rigorous ethical doctrine and its approxi- 
mation to the form of religious conviction. This finds 
most marked expression in the doctrines of submission to 
Providence and universal philanthropy. Only in this way 
could tliey hold their ground, however insecurely, in face 
of the religious reaction of the first century. In passing to 
Rome, Stoicism quitted the school for actual life. The fall 
of the republic was a gain, for it released so much intellec- 
tual activity from civic duties. The life and death of Cato 
fired the imagination of a degenerate age in which he stood 
out both as a Koman and a Stoic. To a long line of illus- 
trious successors, men like Paetus Thrasea and Helvidius 
Priscus, Cato bequeathed his resolute opposition to the 
dominant power of the times ; unsympathetic, impractic- 
able,* but fearless in demeanour, they were a standing re- 
proach to the corruption and tyranny of their age. But 

^ Works of Posidonius and Hecato have served as the basis of 
extant Lalfn treatises. Cicero, De Divinaiione^ perliaps De Naiura 
Deonm^ i., ii., comes in part from Posidonius ; Cicero, l>e Finibus, 
iii,, and Seneca, JJe Benejiciis, i.~iv., from Hecato, who is also the 
eoiirco of Stobeeus, £cL Eth.^ li. 110. Cf, H. H. Fowler, Panmtii et 
HecaUmis FragmeMaf Bonn, 1885. 

* cy, C. Wachsmuth, Comnientation.es II, de Eenone Ciiiensi et 
Cleanthe Assio, Gottingen, 1874. Baguet’s Chrusippus, Louvain, 
1822. IS unfortunately ve^’y incomplete. 


when at first, under Augustus, the empire restored order, 
philosophy became bolder and addressed every class in 
society, public lectures and spiritual direction being the 
two forms in which it mainly showed activity. Books of 
direction were written by Sextius in Greek (as afterwards 
by Seneca in Latin), almost the only Roman who had the 
ambition to found a sect, though in ethics he mainly 
followed Stoicism. His contemporary Papirius Fabianus 
was the popular lecturer of that day, producing a powerful 
effect by his denunciations of the manners of the time. 
Under Tiberius, Sotion and Attains were attended by 
crowds of hearers. In Seneca’s time there was a professor, 
badly attended it is true, even in a provincial town like 
Naples. At the same time the antiquarian study of Stoic 
writings went on apace, especially those of the earliest 
teachers, — Zeno and Aristo and Cleanthes. 

Seneca is the most prominent leader in the direction Sen< 
which Roman Stoicism now took. His penetrating 
intellect had mastered the subtleties of the system of 
Chrysippus, but they seldom appear in his works, at least 
without apology. Incidentally we meet there with the 
doctrines of Pneuma and of tension, of the corporeal nature 
of the virtues and the affections, and much more to the 
same effect. But his attention is claimed for physics 
chiefiy as a means of elevating the mind, and as making 
known the wisdom of Providence and the moral govern- 
ment of the world. To reconcile the ways of God to man 
had been the ambition of Chrysippus, as wo know from 
Plutarch’s criticisms. He argued plausibly that natural 
evil was a thing indifferent, — that even moral evil was 
required in the divine economy as a foil to set off good. 
The really difficult problem why the prosperity of the 
wicked and the calamity of the just were permitted under 
the divine government ho met in various ways : some- 
times he alleged the forgetfulness of higher powers ; some- 
times he fell back upon the necessity of these contrasts 
and grotesque passages in the comedy of human life. 
Seneca gives the true Stoic answer in his treatise On Pro- 
vUence ; the wise man cannot really meet with misfortune ; 
all outward calamity is a divine instrument of training, 
designed to exercise his powers and teach the world the 
indifference of external conditions. In the soul Seneca 
recognizes an effluence of the divine spirit, a god in the 
human frame ; in virtue of this he maintains the essential 
dignity and internal freedom of man in e\ery humar 
being. Yiit, in striking contrast to this orthodox tenet 
is his vivid conception of the weakness and misery of 
men, the hopelessness of the struggle with evil, W'hether 
in society or in the individual. Thus he describes the 
body (which, after Epicurus, he calls the flesh) as a more 
husk or fetter or prison of the soul ; with its departure 
begins the bouFs true life. Sometimes, too, he whites as if 
he accepted an irrational as well as a rational part of the 
soul. In ethics, if there is no novelty of doctrine, there is 
a surprising change in the mode of its application. The 
ideal sago has receded ; philosophy comes as a physician, 
not to the whole but to the sick. We learn that there are 
various classes of patients in “ progress ” (ttpokott?;), ?>., on 
their way to virtue, making painful efforts towards it. 
The first stage is the eradication of vicious habits ; evil 
tendencies are to bo corrected, and a guard kept on the 
corrupt propensities of the reason. Suppose this achieved, 
we have yet to struggle with single attacks of the 
passions ; irascibility may be curedy but we may succumb 
to a fit of rage. To achieve this second stage the impulses 
must bo trained in such a way that the fitness of things 
indifferent may be the guide of conduct. Even then it 
remains to give the will that property of rigid infallibility 
without which wo are always liable to err, and this must 
be effected by the training of the judgment. Other 
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peculiarities of the later Stoic ethics are due to the con- 
dition of the times. In a time of moral corruption and 
oppressive rule, as the early empire repeatedly became to 
the privileged classes of Roman society, a general feeling 
of insecurity led the student of philosophy to seek in it a 
refuge against the vicissitudes of fortune which be daily 
beheld. The less any one man could do to interfere in the 
government, or even to safeguard his own life and prop- 
erty, the more heavily the common fate pressed upon all, 
levelling the ordinary distinctions of class and character. 
Driven inwards upon themselves, they employed their 
energy in severe self-examination, or they cultivated resig- 
nation to the will of the universe, and towards their fellow- 
men forbearance and forgiveness and humility, the virtues 
of the philanthropic disposition. With Seneca this resig- 
nation took the form of a constant meditation upon death. 
Timid by nature, aware of his impending doom, and at 
times justly dissatisfied with himself, he tries all means of 
reconciling himself to the idea of suicide. The act liad 
always been accounted allowable in the school, if circum- 
stances should call for it : indeed, the first three teaclicis 
had found such circumstances in the infirmity of old age. 
But their attitude towards the “ way out of 

incurable discomforts is quite unlike the anxious senti- 
mentalism with which Seneca dwells upon death. 

From Seneca we turn, not without satisfaction, to men 
of sterner mould, such as Musonius Rufus, who certainly 
deserves a place beside his more illustrious disciple, 
Epictetus. As a teacher he commanded universal respect, 
and wherever we catch a glim]>se of his activity in these 
perilous times — whether banished by Nero, or excepted 
from banishment by Vespasian, as the judicial prosecutor 
of that foul traitor Jilgnatius Celer, or as thrusting himself 
between the ranks of Vespasianists and Vitellianists, to 
preach conciliation on the eve of a battle — he ai)pcars to 
advantage. His j)hilosophy, however, is yet more con- 
centrated upon practice than Seneca’s, and in ethics he is 
almost at the position of Aristo. Virtue is the sole end, 
but virtue may be gained without many doctrines, mainly 
by habit and training. Epictetus testifies to the powerful 
hold he acquired upon his pupils, each of whom felt as if 
Musonius spoke to his heart. Amongst a mass of Ins 
practical precepts, we come across an original thought, the 
famous distinction between “ things in our power,” t.c., 
our ideas and imaginations, and “things beyond our 
power,” v'.c., the course of events and external advantages. 
The i)ractical lesson drawn from it is, that we must school 
ourselves to accept willingly the inevitable. 

In the life and teaching of J^pictetus this thought bore 
abundant fruit. The beautiful character winch rose 
superior to weakness, poverty, and slave’s estate is also 
presented to us in the Discourses of his disciple Arrian 
as a model of religious resignation, of forbearance and love 
towards our brethren, that is, towards all men, <ince Qod 
is our common fathci*. With him even the “physical 
basis ” of ethics takes the form of a religious dogma, — the 
providence of Hod and the perfection of the world. Xfo 
learn that he regards the SaCfiwv or “ guardian angel ” as 
the divine part in each man ; sometimes it is more nearly 
conscience, at other times reason. His ethics, too, lias a 
religious character. He begins with human weakness an<l 
man’s ncetl of Hod : whoso would become good must first 
be convinced that he is evil. Submission is enforced by 
an argument which almost amounts to a retractation of 
the difference between things natural and things contrary 
to nature, as understood by Zeno. Would you bo cut off 
from the universe? he asks. Go to, grow healthy and 
rich. But if not, if you are a part of it, then become 
resigned to your lot. Towards this goal of approximation 
to Cynicism the later Stoics had all along been tending. 
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Withdrawal from the active duty of the world must lead 
to passive endurance, and, ere long, complete indifference. 
Musonius had recommended marriage and condemned 
unsparingly the exposure of infants. Epictetus, however, 
would have the sage hold aloof from domestic cares, 
another Cynic trait. So, too, in his great maxim “ bear 
and forbear” the last is a command to refrain from tlie 
external advantages which nature offers. 

Epictetus is marked out amongst Stoics by his renuncia- Aura 
tion of the world. Ho is followed by a Stoic emperor, M. 
Aurelius Antoninus, who, though m the world, was not 
of it. The Meditations give no systematic exposition of 
belief, but there are many indications of the religious spirit 
we have already observed, together with an almost Vlatonic 
psychology. Following EiHctetus, he speaks of man as 
a corpse bearing about a soul ; at another time he has 
a threefold division— (1) body, (2) soul, the seat of impulse 
{irvsviiarlov)^ and (3) vows or intelligence, the proper eijo. 

In all he writes there is a vein of .sadness ; the flux of all 
things, the vanity of life, are thoughts which perpetually 
recur, along with resignation to the will of Hod and for- 
bearance towards others, and the religious longing to be rid 
of the burden and to depart to Hod. These peculiarities 
in M. Antoninus may perhaps be explained in harmony 
with the older Btoic teaching; but, when taken in con- 
nexion with the rise of Neoplatonism and the revival of 
superstition, they are certainly significant. None of the 
ancient systems foil so rapidly as the Stoa. It had just 
touched the highest point of practical morality, and in a 
generation after M. Antoninus there is hardly a professor 
to be named. Its most valuable Ic.ssons to the world were 
preserved in Christianity ; but ';he grand simplicity of its 
monism slumbered for fifteen centuries before it was re- 
vived by Spinom. 

Liinratuee. — Tlic best modern authority is Zeller, 7Vn7. d, Orirch , 
iii. pt. i. (Sd cd., 1880), — Kng. transl. Stoics, by Rciehel (1879), innl 
EchcHcs, by S. F. Alleyue (1883), Of tlio 214 numbers to wbich 
the bibliography of Stoicism extends in IJcbcriveg-Heinze, Orund- 
ris8 dec Gesek. dcr Phil, (7th ed., 188C), niav be cited F. Ravaisson, 
Essai sxtr Ic Stoicisnm, Paris, 18.56 ; M. Ileinzo, Die Lrhrc lom 
Logos, Oluenburg, 1872; II. Siebeck, IhUcrsxu'hungm zur Phil. d. 
Griechm, Halle, 1873, and (hsch d. Pmjrhologie, i. 2, Gotba, 1884; 

R. “Dio Entwickluug dcr stoisch. Phil.,” in Vntcrsuch- 

ungen zu Ciceros Schc if ten, ii. pp. 1-666, Loipsic, 1882; Ogorcau, 
Esmi sue le Systhne dcs S/oicn ns, Paris, 1886 ; L. Stein, Die Psy- 
clwfogie der Stoa, Beilin, 1886. (R. 1) H.) 

STOKE-UPON-TIIENT, a market-to\\ n and municipal 
and parliamentary borough of Htatfordshire, is situated on 
the Trent, on the Trent and Mersey Canal, whore it unites 
with the Cauldou (’anal, and on the London and North- 
Western and North Staffordshire railway lines, 2 miles 
east of Newcastle-under-Lyme, and 15 north of Stafford. 

It is connected with Burslcrn and other places I y steam 
tramway. The principal public buildings are the town 
hall (1835), with assembly rooms, the now market -hall 
(1883), the Minton memorial building (lcS58), containing 
rooms for art and science classes, tlie fiee library and 
museum (1878), and the North Staffonlshiro infirmary 
founded in 1815 and removed to its pro.seiit site in 1868. 

A cemetery 21 acres in extent was laid out in 1883. 
There are statues of Josiah Wedge wood (1863) and of 
(yolin Minton Camf>bcll (1886). 3'he head oflues of the 
North Staffordshire Bailw^ay (Company are in the town. 
Stoke has no antiijuarian interest, and owes its importance 
to the porcelain and earthen w^are manufactures. It may 
bo regarded as the centre of the “Potteries” district. 
Stoke was created a ]>arliamentary borough in 1832, with 
two members, but by the A<*t of 1885 a large part of 
W'ent to form the new borough of Hanley. The populaj . 
of the municipal borough (formed in 1874:, with 
of 1660 acres) w'as 19,261 in 1881; the ^st being 
been increased to 1720 acres. The populat^^ j 
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parliamentary botough (area 9081 acres) in 1871 was 
130,985, and in 1881 it was 152,394; the population of 
the borough as adjusted in 1885, which returns only one 
member, is estimated at 05,000. 

STOLBERG, or Stollberg, an industrial and mining 
town in Rhenish I’russia, is situated on the Vicht, 7 miles 
east of Aix-la-Chapelle, It is the centre of a very active 
and varied industry, exporting its produce to all parts of 
the world. The leading branch is metal-working, which is 
here carried on in important zinc, brass, and iron foundries, 
smelting- works of various kinds, puddling and rolling works, 
and manufactories of needles, pins, and other metal goods. 
The ore is mostly found in the mines around the town, 
but some is imported from a considerable distance, in or 
near the town there are also large chemical works, glass- 
works, a mirror-factory, and various minor establishments. 
Extensive coal-mines in the neighbourhood provide the 
enormous supply of fuel demanded by the various indus- 
tries. The population in 1885 was 11,841. 

Thft industrial prospurity of the town was founded in the middle 
of the 17th century by French religious refugees, who introduced 
the art of brass-founding. An ancient castle in the town is popu- 
larly believed to have been a hunting-lodge of Charlemagne. 

STOLBERG, Count Christian (1748-1821), German 
poet, was born at Hamburg on the 15th October 1748. 
His father. Count Christian Gunther, was a jirivy councillor 
in Denmark. Stolberg studied at Gottingen, where Le^ 
formed one of a “ Dichterbund,” which afterwards became 
famous. It included, besides Stolberg and his brother, 
Boic, Biirger, Miller, Voss, Hblty, and Leisewitz. In 1777 
he became an olHcial in the civil service at Tremsbuttel in 
Holstein, and married Louise, the countess of Revontlow, 
wliose beauty ho had often celebrated in his verses. He 
resigned his office in 1800, and afterwards lived upon his 
estate in Schleswig. He died January 18, 1821. 

Stolberg was iiot a poet of high originality, but in some of his 
poems ho gave vigorous expression to siiieero and ardent feeling, 
lie exoolled, too, in the utteiance of gentle and delicate sentiment. 
Much of his work appeared in association witli that of his brother, 
whoso genius was bolder and more impressive than his own. They 
]iubUshcd together a volume of ])oems in 1779, and Schanspiele 
mit Choren in 1787, their object in the latter work being to revive 
a love for the Greek drama. The dramas contributed to this 
volume by Christian Stolberg are Uahazar and CHaties, In 1816 
the brothers issued a volume of Vaterlandiiscfie Gedichte. Christian 
Stolberg was the solo author of Gvdichtc aiis dem Grieckdschen 
(1782) and of a translation of the works of Sophocles (1787). All 
his poetical works are included iu the Wtrkc der BTdder Stolberg 
(20 vols., 1820-26). 

STOLBERG, Count Frederick Leopold (1750-1819), 
the brother of the preceding, was born on the 7th November 
1750, at Bramstedt in Holstein. Like his brother he 
studied at Gottingen, and was a member of the ** Dichter- 
bund.^^ Tn 1776 he went to Copenhagen as ambassador 
of the prince-bishop of Liibeck, and in 1789 he was sent 
to Berlin as the ambassador of the king of Denmark. 
His first ivife, whom he had married in 1782, having died, 
he married the Countess Sophia von Redern in 1790, and 
in the following year ho was appointed president of the 
government of the prince-bishop at Eutin. In 1800 he 
resigned his office, and at Munster joined the Church of 
Rome, taking with him all the members of his family 
except his eldest daughter Agnes, who had married Count 
Ferdinand von Stolberg-Wcrnigerode. Stolberg^s friends 
and admirers were astonished by his conversion to the 
Homan Church, and he vras hotly attacked by Voss, whose 
intervention gave rise to a bitter controversy. After his 
'^•hange of faith Stolberg issued an elaborate Geschichte der 
Jem Ckrutiy in which he hardly even attempted 
to Write with impartial judgment. He died near Osna- 
briick on the 5th December 1819. 

In association with his brother he published Chdkhie ; Schau- 
spicle mit OKoren ; and Vaterla7ulitteh4i Gedichte. He also wrote 
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Imiben (1784), a sorics of satires on the vices and prejudices of his 
time ; and ho translated the Iliads some of Plato’s dialogues, four 
tragedies of ^schylus, and Ossian’s poems. Among his prose 
writings may be mentioned Die Itutelf a romance (1788); Eine 
lieise in Deutschland^ derSchmiz, Italicn, undSlcilicn (1794); and 
his Leben Alfreds des Grossen (1815). He was a master of many 
forms of poetical expression, and in his best |)criod he produced a 
strong impression on his contemporaries by his jiassion for nature 
and ireedom. 

BiographicA of Stolberg have been written by Nlcolovios, Mcnge, Wicdel, 
ITennes. and JanAsen. 

STOLP, or Stolpe, an ancient trading-town in the bleak 
coast-plain of eastern Pomerania, Prussia, is situated on the 
Stolpe, 10 miles from the Baltic Sea and 64 miles to the 
west of Dantzic. The large church of St Mary, with a 
lofty tower, dating from the 1 4th century, the Renaissance 
castle of the 1 6th century, now used as a prison, and one 
of the ancient town-gates restored in 1872 are memorials 
of the time when Stolp was a jirosperous member of the 
Hanseatic League. The manufacture of amber articles, 
tobacco and cigars, cigar-boxes, &c., w'ith some iron- 
founding, linen- weaving, and salmon-fishing in the Stolpe, 
are the chief industrial occupations of the inhabitants, who 
also carry on trade in grain, cattle, spirits, fish, and geese. 
Stolpmiinde, a fishing-vil|||» and summer resort, at the 
mouth of the river, is the port of Stolp. The population 
of Stolp in 1885 was 22,431 (in 1816 5260), about 600 
being Roman Catholics and about 1000 Jews. 

Stolp, mentioned in tlio 11th century, received town-rights in 
1273. From the 14ih to the 16th century it was a member of the 
Hanseatic League. Until 1637, when it passed to Brandenburg, the 
town was geiiorally in the possession of tlie dukes of Pomerania. 

STOMACH. See Digestive Organs. 

STOMACH, Diseases op the. Only the more com- 
mon and serious varieties of gastric disease can }>c here 
referred to. The majority of them exhibit, as their most 
marked and sometimes their only feature, tlie symptoms 
of Dyspepsia (q»v.). Hence the diagnosis of the forms 
of stomach disease is frequently a matter of much difficulty. 
Nevertheless a careful consideration of the history and the 
manifested phehomcna of a given case may often lead to a 
correct identification of its nature. The iiresent notice 
refers in general terms to the most prominent symptoms 
which usually characterize the chief gastric disorders. 

Tlie stomach is liable to inllammatory alfcclioiis, of whiidi the 
condition of catarrh, or irritation of its mucous iiK^inbrauo, is the 
most frequent and most readily recognized. This may exist in an 
acute or u chronic form, and dejiends upon some oomlition, either 
local or general, which jiroduccs u congested state of the circula- 
tion in the walls of the .stomach. 

dcute Gast/'tc Catarrh may arise from vaiions r-a ns<*s, of whiidi 
the must important are — (1) constitutional conditiuiis, Kindi as the 
gouty or rheumatic, or an inherited tendency to irritability of the 
digestive organs; (2) errors in diet, particularly cxcesNivc quantity, 
indigestible (|uality, ini|>erfect ma.sticalion, extremes of temperature 
of the food, toxic agents, especially alcohol, in excess, or food in a 
state of deeoinpositton ; (3) atmospheric influeuccs, as appears evi- 
dent from its tendency to occur in very w'aini or very cold weather 
or in the case of sudden temperature alternations. 

The chief change the stomach undergoes affects its mueons 
membrane, which is in a state of congestion, either throughout or 
111 parts. It is more than probable that this condition produces 
an uliemtiuii in the secreting function of the organ, and that its 
peptic juices become less potent, the effect of which wullbeto retard 
the process of digestion and favour the occurrence of decomposi- 
tion and fermentation in its contents, thus aggravating tlie original 
evil The symptoms are those well known as characterizing an 
acute ** bilious attack,*' consisting in loss of appetite, sickness or 
nausea, and headache, frontal or occipital, often accompanied with 
giddiness. The tongue is furred, the breath feetid, and there is 
pain or discomfort in tluj region of the stomacli, with sour eructa- 
tions, and frequently vomiting, first of food and then of bilious 
matter. An attack of this kind tends to subside in a few days, 
especially if the exciting cause be removed. Sometimes, however, 
the symjitoms recur with such frequency as to lead to the more 
serious chronic form of the disease. 

The treatment bears reference, in the first place, to any known 
source of irritation, which, if it exist, may be cx]»elled by an emetic 
or purgative. This, however, is seldom necessary, since vomiting 
is usually present For tlie relief of sickness and pain the sucking 
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of ice and counter-irritation over the region of the stomach are of 
servico. Further, remedies vrhich exorcise a soothing eiieet U)k>u 
an irritable mucous membrane, such as bismuth or weak alkaline 
tluiils, and along with these the use of a light milk diet, are usually 
snilicicnt to remove the symptoms. 

ChrmiU Gastric Catarrh may result from the acute or may arise 
independently. It is not iinfrequontly connected with antecedent 
disease in other organs, such as the lungs, heart, liver, or kidney.M, 
and it is s})ecially common in persons addicted to alcoholic excess. 
In this form the, texture of tho stomach is more seriously aflectcd 
than in the acute. It is permanently in a state of congestion, and 
its mucous membrane and muscular coat undergo thickening and 
other changes, which, besides markedly aflecting the function of 
digestion, may lead to stricture of the pyloric orifice of the stomach 
and its results, to l»e subsequently reftu-red to. The symptoms arc 
those of dyspepsia in an aggravate*! form (.see Dyspepsia), of which 
discomfort and {laiti after food, witli distension and frequently vomit- 
ing, are the chief ; and the treatment must be condueltd in reference 
to the causes giving rise to it. The careful regulation of the diet 
(see Dietetics), both as to tlie amount, the quality, and the inter- 
vals between meals, demands special attention. Of medicinal 
agents, bismuth, arsenic, iiux vomica, and the mineral acids arc all 
of acknowledged eflicacy, as are also preparations of pepsin. 

Ulcer of the Stomich (gastric ulcer, perforating ulcer) is of not 
unircque,iit occurrence, and is a disease of mucli gravity. Its causes 
are probably not fully understood, yet the following points may 
bo regarded as generally admitted ; — (1) that the disease Ls twice i 
as common in females as in males, and that it is found to aifect j 
domestic servants more frequently than any other class; (2) that | 
it occurs for the most jiart in early life, the period from twenty i 
to thirty including the great majority of tho cases ; (3) that it 
ajipoars to be connected in many instances witluimpairnient of tho 
circulation in tho stomach and tho formation of a clot in a small 
blood-vessel (thrombosis) ; (4) that such an occurrence may arise in 
connexion with an impoverished state of the blood (ausemia), which 
is actually the condition present in many of the cases, but that it 
may also arise from diseased blood-vessels, the re.sult of long-con- 
tinued catarrh, or from the irritation and debilitating eifects of hot 
or cold substances. 

It is held that when any such obstrU(*tion takes ])luce in a blood- 
vessel tho nututioii of a limited area of the stomacdi is cut off, and 
the ]iart is a])t lo undergo disintegration all the more readily from 
the unresisted action of the gastric juices upon it. Hence an uh »'r is 
formed. This ulcer is usually of small size (i to I inch in diameter), 
of round or oval form, and tends to advance, not superficially, but 
to penetrate thiou^li the coats of the stomach. Its most usual site 
is u])OU the posterior wall of the upper or lessor <‘urvature of the 
stomach and near to the jiyloric orifice If may undergo a healing 
process at any stage, in which ease it may leave but little trace of 
Its existence; vliilc, on the other hand, it may in the course of 
cicatrizing produce such an amount of contraction as to lead to 
stricture of the pylorus. 15ut, again, ]>erforation may take place, 
whicli in most cases is quickly fatal, unless previously tho stomach 
has become, as it may, adherent to another oigan, by which tho 
dangerous effects of this occurrence may be averted. Dsiially there 
is but one ulcer, but sometimes there are more. 

The symptoms to which this disease gives rise arc often exceed- 
ingly indotiiiitc and obscure, and in .some cases the dnigno.sis has 
been first made out by tho sud*len occurrence of a fatal perforation. 
Generally, however, there are certain cviilcuccs more or less distinct 
which tend to indicate tho probable jircsence of a gastric ulcer. 
First among these is pain, which is in some measuro present at all 
times, but is markedly increased after food. This pain is situated 
either in front, at the lower eiiil of the sternum, or fully more 
cominoiily bcliiud, about tho middle of the back. Sometimes it 
is felt at one or both sides. It is often extremely severe, and is 
usually acconn>anicd with much tenderness to touch, -nd also with 
a sen so of oppression and inability to wear tight clothing. The 
pain is ijrohably largely due to tho active movements of the 
stomach set uji by the presence of the food. Acfwjmjiaiiying tho 
pain there is freijueiitl}’' rouiUmg^ either very soon after tho food is 
swallowed or at a later period. This tends in some measure to 
relieve tho pain and discomfort, and in many instances the jniticnt 
rather encourages this act. yoiniting of blood (liflciiiatcmesih) is a 
frc(]uont .symptom, and is most important diagnostically. It may 
show itself cither to a .slight extent, and in the form of a brown or 
(iollco-like mixture, or ns an enormous discharge of pure blood of 
dark colour and containing clots. Tho source of the bloo<l is some 
v.3ssel or vessels wliich the ulcerative process has ruptured. Hlood 
is also found mixed with the discharges from the bowels, rendering 
them dark aud tarry looking. Tho general condition of a patient 
with gastric ulcer is as a rule that of ill-health, showing ^Millor, 
more or less emaciation, and debility. Tlie tongue presents a red 
irritable appearance, and there is usually constipation of tho bowels. 

The course of a case of gastric ulcer is very variable. In some 
instances it would appear to be acute, making mpid progress to a 
favourable or unfavourable termination. In most, nowever, the 
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disease is chronic, lasting for months or years ; and in those cases 
where the ulcers arc multiple or of extensive size incomplete healing 
may take place and relapses of tho .syinjitoms occur trom time to 
time. Ulcers are sometimos present and give rise to no marked 
symptoims; and it has occurred to the writer to see niore than *)ne 
instance of this kind where fatal i»crforatiou suddenly took place, 
and where post-morUm examination revealed the existence of long- 
standing ulcers which could not possibly have been made out by 
any evidences furnished during lifi*. While gastric ulcer is always 
to be regarded us a dangerous disease, its teuniiiatinn, in the great 
majority ot cases, is in recovery. It rrequeiitly, however, leaves 
the stomach in a delicate comUtion, lleeo^si1 tiling the utmost care 
as regards diet. Occasionally, tboiigli lareJy, the disease ^iroves 
latal by sudden hiemorrhagc but a iatal result is more Iretjueutly 
due to |)erforation and the extrusion of the eonltMits of the stomach 
into the iieritoneal cavily, in whi<'h case death usually occuis in 
from twelve to forty-eight hmirs, either from shuck oi from p«*ri- 
toiiitis. Should the stumach beeonio adherent to anuth* r oigan, 
and fatal perforation bo thus prevented, there may lemuiii as the 
result of this a pernmiieiit condition ol dyspepsia, owing to inter- 
ference with the naliiial movements of the stom.ich during diges- 
tion ; while again stiicturoof the pyloiusandeoiiscqueiit dilatalion 
of tho stomach i.s an occasional result of the cieatii/ation ot nii ulcer 
ill its neighbourhood. 

Of prime importance in the treatment of this iliscase is tin* (ai«‘ful 
adjustment of the diet, the conditions existing in tlie stoimicli 
obviously requiring that tho food acini inistered should he of as 
bland and soft a charaeder as jiossible. Of all substances milk 
forims tho most suitable aliment, and, while thcio may be instances 
in which it fails to agree, even when mixed with hme, water or 
previously boiled, these are conquuatively few. The jieptonized 
foods originally suggested by Sir Wni. Koberts of Alanchestcr are 
frequently found ol mucli scrvicte in this disease. Light soups as 
well as milk may sometimes be ad ni inistered in this way with 
benefit. The quantity, the intervals bctw'ccn the times of ad- 
ministration, ami the tcm]>eriituro, as widl as the quantity, of the 
food demand careful attention. In sevcic eases, where the pre- 
sence of food in the stomach gives rise to much suiieiiiig, tiouiish- 
mont by the bowel may be given for a time with great advantage. 
Of medicinal remedies the most serviceuhle are laige doses of 
bismuth, with which it may be necessary to conjoin small doses of 
0 )>him or of hydrocyanic acid ior the lelief of pain. Tlie caniiil 
ad in ini.st ration of nitiate of silver has been recommeiidc**! as a 
means of promoting the healing of tho ulceis, but this end is ]>ro- 
bably more readily accomplished by the remedies nnd (‘specially by 
the method of diet already refened U\ combined with lest. AN' hem 
Incmorrhago occurs it is relieved by ico and by such sty])tic8 as 
gallic acid, ergot of rye, lead, alum, &c., wiiile in the diead event 
of perfoiution the only means ol alVorjlnig relief is opium. 

Cancer of the ,>Unnach is one of the most common lorms of internal 
cancerous disease. It occurs for tlie most part in persons at or 
after middle life, and in both sexes equally. JIen‘*litaiy tciubmty 
may not uiifrequeiitly be traced. 

The roost common varieties of cuiicor afreeling the stomach aie 
scirrhus, medullary, and colloid, and the j«irtsidl‘ected aie usually 
the inlet or outlet orifices ; but the luorhid y)ioce.ss iiiai spicad 
widely in the stomach wall. AN^hen in the neighbouihood of the 
yiylorus a stricture is frequently produced as tho disease advances. 
Tlio cancerous growth usually commences in the suhiiiucous tissue, 
but as it yirogresses it tends to ulcerate through tin* mucous mem- 
brane, and in this yuoecss Ineinoiilmge anil hicinatemoMS may 
occur. Tlic symydoms ol this disease are in many instancts so 
indefinite ns to render the diagnosis for a long time l mjcctinal. 
They are mostly those of dyspcp.sia, with luoie or less j»ajn, dis- 
comfort, ami vomiting, particularly after meals. Tlie vomited 
matters are often of cxillcc-gromid appeaiami, due to admixtuie 
with blood, but copious hifiinatcmesis is less ticquent than m cases 
of gastric ulcer. The jiaticnt lo.sc« llesli and ^icngtli and soon 
com(‘h to acquire the cachectic aspect commonly associated with 
cani’or. The diagnosis is rciulereil all llic more ccitaiii w lien, as 
is fieiiiifiiitly tho case, a tumour can be detected on examination 
over the region of the stomach, hutthcie are many instamrs where 
no such evidence i.s obtained and where the naluie ol the disciuso 
is left to be made out by the age of the ]»aiieijl ami the intrac,t- 
ahle and yirogressive character of the sMiiyitoms. Cases of cancer 
of tho stomach advance with more or less nqadity to a fatal 
termination, which is usually (juickcst in the niodullarv form. In 
most iiistauees death takes jdacc in from six to tw'clvc luoliths. 
The treatment can mily he ]»alliative, but much lelicf may often 
be afl’oided by a caiefuJ attention to diet, by the treatment ayiyd 
cable to dilatation of the stoma< li, and by tlie use of oyuuiii. ^ !o 

Stricture of the Pylorus muy, as has been already indnated, rj^Q 
from the various morbid conditions affecting tli<i stomach to . - 

reference has been made, namely, catanh, ulc(‘r, 'trori. 

whatever means yiroduceil, the effect is an ohstnietion to ^ J-oou- 
miBsion through tho yiyloric orifice into the intestines.ast being 
touts of the stomach, the occurrence of dilatatii/u of days of 
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weakening of its walls, and the consequent accumulation and fer- 
meiitalioii of partially digosted food. This condition gives rise to 
much discomfort, heartburn, and pain, and to the occurrence ©very 
few days of a copious vomiting of fermenting material, in which 
may be found on microscopic examination the fungoid ^owths of 
ii'arvum and Tor aim. With the continuance of the disease the 
symptoms tend to increase and to wear out the patient's strength, 
since little or no assirnilutiou is possible, and death sooner or later 
takes place from inanition. For a long time this condition was 
regarded as imuirablo in every case, till the method of treatment, 
originally suggested by Kussmaul, of washing out the stomaeh 
daily or leas frequently was found to yield remarkably beneficial 
results in almost all eases, and, m many instances of iiou*cancerous 
disease, to aeoomplisli an actual cure. This plan of treatment is 
now largely resorted to, and it has proved to bo a valuable addition 
to the therapeutics of gastric diseases. (J. O. A.) 

STONE, a market-town of Siafiordsliire, England, on 
the river Trent, and on the North Staffordshire llailway, 
7 miles south of Stoke and 7 north of Stafford. Part of 
the walls remain of an abbey which dates from the foun- 
dation of a college of canons in 670. The present church 
was opened in 1 7 50. The inhabitants are employed chiefly 
in shoeniaking, but malting, brewing, and tanning are also 
carried on. The population of the urban sanitary district 
(estimated area 1000 acres) was 5669 in 1881. 

STONE. See Vesical Diseases. 

STONEHENGE, one of the most remarkable examples 
of the ancient stone circles, is situated in Salisbury Plain, 
Wiltshire, about 7 miles north of Salisbury. It consists 
of two circles and two ovals with a large stone in the 
centre. TJie outer circle, about 300 feet in circumference, 
is composed of upright stones about 16 feet in height and 
18 feet in circumference, with others of similar size placed 
horizontally on their tops. Originally there w'ere thirty 
uprights and thirty imposts, but now only seventeen 
uprights and seven imposts retain their position. The 
inner circle, which is about 9 feet distant from the outer 
circle, consisted originally of forty single stones, much 
smaller in size, and, unlike those of the outer circle, 
showing no evidence of having been hewn. The larger of 
the ovals was composed of five pairs of trilithons standing 
separate from each other, and rising gradually in height 
from east to west. Only two of these now remain entire ; 
one of tbc uprights of the grand central trilithon has 
fallen, and is broken in two pieces; the impost though 
fallen is entire, and the other impost is 9 feet out of the 
perpendicular; another trilithon fell outward on the 3d 
dune 1797 ; and of a third one of the uprights is still 
standing, tlie other upright and the impost having in their 
fall been broken into throe pieces. The inner oval con- 
sisted originally of nineteen stones, of which there are 
remains of eleven, tapering in form and taller than those of 
the inner circle. In tlio centre of the smaller oval is the 
supposed altar stone, 15 feet in length. The whole is 
surrounded by a vallum and ditch about 370 yards in 
circumference. From the north-covst an avenue, marked 
by a bank and ditch on each side, proceeds for a distance 
of 594 yards, after which it divides into two branches, 
one going eastwards up a hill between two groups of 
barrows, and the other north-westwards about 300 yards 
to the cursus or race-course. The cursus, which is enclosed 
between two parallel banks and ditches running east and 
west, is a mile and 176 yards in length, with a breadth of 
110* yards. Tliero is a smaller cursus a little to the 
north. In the avonuo there is a cromlech or bowing-stone 
16 feet In length, called the Friar^s Heel, and in a line with 
lit, within the area of the work, there is a large prostrate 
gAone on which it is supposed the victims were immolated, 
lie around on all sides. 

» 'Vehenge is first mentioned by Nennius, in the 9th century, 
that it was erected in commemoration of the 400 
who asss ^ treacherously slaiu near the spot by Hengist in 
nobles w niar account of its origin is given in the triads of the 
Welsh bards* erection is attributed to King Merlin, the 
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successor of Vortigern. Inigo Jones, in his work on Stonehenge 
published in 1655, endeavours to prove that it was a temple of the- 
Romans, but later writers of authority are generally agreed that it 
is of Druidical origin, although there are differences of opinion aa 
to its probable date, some j^acing it at 100 years before Christ 
and others in the 5tU century. It seems most jirobable that 
the inner circle and inner oval, constructed of smaller stones of 
granite, which must have been brought from a distance, is of 
earlier origin than the outer circle and oval. 

Ainona numeions writings on StoncheiiKO maybe mentioned Stonehenge awt 
Abut*g, by Ur William Stukelcy, 1740, r»*printi3d in 1640; Davies's Celtic Rcs&trchet^ 
180 1, and Mythology of the Vruidi^ 1800, Hoare’s Ancient Wiltshire, vol i., 1813; 
Biowne, An Illustration of Stonehenge and Ahunj,l^'2^; the article on Stonehongo 
in the Quarterly Rtvien for July ]8b0; I ong's SUmehenge and its Barrows, 1878; 
Gidle^^^^tone/icnf^e Viewed tn the Light of Ancient History and Modem Ohseroa^ 

STONE MASONRY. See Building, vol. iv. p. 468. 

STONINGTON, a borough and seaport of the United 
States, in New London county, Connecticut, is situated 
on Long Island Sound, 139 miles from New York by the 
railway to Providence and Boston. It is built on a narrow 
rocky point, and is a quiet quaint-looking town, largely fre- 
quented as a summer watering-place. Its industries com- 
prise silk-throwing and the manufacture of silk machinery,, 
and it has a considerable interest in scaling. Hero and 
there may still bo seen traces of the bombardment by tho 
British under Sir Thomas Hardy in August 1814. Tho har- 
bour is protected by two breakwaters ; it is tho terminus, 
of a daily line of steamers from New York. The popula- 
tion of the township was 6313 in 1870, and 7355 in 1880. 
Settled in 1649, the borough was incorporated in 1801. 

STORAGE, Stephen (1763-1796), dramatic composer,, 
was born in London in 1763. His father, Stetano Storace,. 
an Itahan contrabassist, taught him tho violin so well 
that at ten years old ho played successfully the most 
difficult music of the day. After completing his educa- 
tion at the Conservatorio di Sant' Onofrio at Naples, he* 
produced his first opera, (Jli Sfiosi MahmUenfi, at Vienna, 
in 1785. Here he made the acquaintance of Mozart, in 
whose Nozze di Fiyaro his sister, Anna Selina Storace, 
first sang the part of Susanna. Here also he produced 
a second opera, Gli 3]uivoci, founded on Shakespeare's 
Comedy of and a Singspicl entitled Der Doctor 

und der Apotheher. But his greatest triumphs were 
achieved in England, whither he returned in 1787. After 
creating a favourable impression by bringing out his 
" Singspiel at Drury Lane, under tho title of 2'he Doctor 
and the Apothecary^ Storace attained his first great success 
in 1789, in The Haunted Toxoer^ a genuine English opera, 
which ran for fifty nights in succession, and retained its 
liopularity long after tho opening of tho present century. 
No Smg No Supper was equally successful in 1790; and 
27ie Siege of Belgrade scarcely loss so in 1791. The 
music of 77ie Pirates, produced in 1792, was partly adapted 
from Gli Equivoci, and is remarkable as affording one of 
the earliest instances of tho introduction of a grand 
finale into an English opera. These works were follow^ed 
by some less successful productions; but The Cherokee 
(1794) and The Three and the Deuce (1795) W'ere very 
favourably received, and the music to Colman's play. 
The Iron Chest, first performed March 12, 1796, created 
even a greater sensation than The Haunted Tower. Thia 
was Storace's last work. Ho caught cold at the rehearsal, 
and died in consequence, March 19, 1796. 

Tho character of Storace’s music is pre-eminently English ; but 
his early intercourse with Mozart gave him an immense advantage 
over his contemporaries in his management of the orchestra, whflo 
for the excollcnco of his method of writing for the voice he was 
no doubt largely indebted to the charming vocalization of his 
sister Anna. TJiis lady, who has attained lasting honour as the 
original representative of Susanna in Le Nozze di was born 

in London in 1766, completed her education at Venice under 
Sacchini, sang for Mozart at Vienna, and first appeared at the- 
King's Theatre in London in 1787. After contributing greatly to 
the success of Tlui TlauiUed Toioer and her brother's later operas, 
she crowned a long and brilliant career by winning great laurels at 



tiu) Handel Commemoration at'VirestmiDeter Abbey in 1791, retired 
from public lifo in 1808, and died August 24 , 1817. During her 
stav in Vienna she married John Abraham Fisher, a celebrated 
violinist; but he used her so cruelly that she lefused to liear his 
name, and in her will — bequeathing ]>roperty to the amount of 
£50,000 — styled herself “spinster.” 

STORAX. It has been explained in Incense (vol. xii. 
p. 718) and Liqxtibambar (vol. xiv. p. 687) that the 
storax of commerce and the pharmacopoeia (used as an 
emollient) is derived from the Oriental liquidambar tree. 
The storax of the ancients, on the other hand, a solid gum 
which does not now occur in commerce, appears to have 
been the procluct of the beautiful white-flowered shrub 
Styrax officinalis, w^hich is still common on Carmel and 
el^ where in Syria. It was much used as an incense, and 
formed an early and im]iortant article of Phccnician trade 
(see Movers, Phonizier, ii. 3. 101, 223 «/.). It is probable 
that the Creek word is of Semitic origin, represent- 

ing the Hebrew nv, which the English version render.^ 
“ balm (Jjagarde, Afittheilungm, p. 234 «(/.). 

STORK (A,S. hitorc ; Cerm. Htorch), the Ciconia allm of 
ornithology, and, through picture and story, one of the 
best known of foreign birds ; for, though often visiting 
Britain, it has never been a native or even inhabitant of 
the country. It is a summer visitant to most parts of the 
European continent, — the chief exceptions being France 
(where the native race has been destroyed), Italy, and 
Russia,- breeding from southern Sweden to Spain and 
Greece, and being especially common in Poland.^ Jt 
reappears again in Asia Minor, the (Caucasus, Persia, and 
Turkestan, but further to the castwaid it is replaced 
by an allied species, 6*. boyriana, which reaches Japan. 
Though occasionally using tn‘OS (as was most likely its 
original habit) for the purpose, the Stork most generally 
places its nest on buildings,- a fact familiar to tiavellcrs 
in Denmark, Holland, and (lermany, and it is nearly 
everywhere a <*herished guest, ])opuiar belief ascribing 
good luck to the house to which it attaches itself.'* Its 
food, consisting mainly of frogs and insects, is gathered in 
the neighbouiiiig pastures, acros.s which it may be seen 
stalking with an air of quiet dignity ; but in the season 
of love it indulges in gestures which can only be called 
grotesque,— leaping from the ground with extended wings 
in a kind of dance, and, absolutely voiceless as it is, 
making a loud noise by the clattering of its mandibles. 
At otiier times it may bo seen gravely resting on one leg 
on an elevated place, tlienoo to sweep aloft and circle with 
a blow and majestic flight. Apart from its considerable 
size,- and a Stork stands more than three feet in height, — 
its contrasted plumage of pure white and <leep black, with 
its bright red bill and legs, makes it a coflspicuous and 
beautiful *)bjeci, especially when seen against the fresh 
green grass of a luxuriant meadow. In w'inter the Storks 
of Europe retire to Africa, — some of them, it would seem, 
reaching the Cai)e Colony, — while those of Asia vi^it India. 
A second species, with much the same range, but with 
none of its relative’s domestic disposition, is the Black 
Stork, (\ nitjni, of which the upper parts are black, bril- 
liantly glossed with purple, copper, and green, while it is 
white beneath, — the bill and legs, with a patch of bare 
skin round the eyes, being red. This bird breeds in lofty 

1 In that country its imnibcrs are said to liu>e greatly diiiimi(>he(l 
mice about 1868, when a disastrous Rpiiug-storni overtook the huuie- 
ward-lKnuid birds. The like is to be saidol Holland hiiico about 1860 

* To consult its convcuieuee a stage of some kind, often a cartwheel, 

' H in many plac*es set up and generally occupied by successive gener- 
ations of tenants. 

• Its common Dutch naiiio is Ooijevaar, wliich can he traced through 
many forms (Koolnmim, VKbrterk d. Ost fries. SpracJie, i p. 8 svb 
iioce “Adebar”) to the old woid Odthoro (*‘ the briiiger of good ”). In 
countries where the Btoik is abundant it enters largely into popular 
toles, songs» and proveibs, and from the days ot .^sop has been a 
favourite lu fable. 


trees, generally those growing in a large forest. Two other 
dark-coloured, but somewhat abnormal, species are the 
purely African C. abdimti, and the C. eplsropiis, whicli 
has a wider range, being found not only in Africa but in 
India, Java, and Sumatra. The New VVorld has only one 
true Stork, C. mayuan,^ which inhabits South America, 
and re&cmblos not a little the C. hoycianu above mentioned, 
differing therefrom in it.s greenish white bill and black tail. 
Both these species are very like C. alba, Imt are larger, 
and have a bare patch of led skin round the eyes. 

The Storks form the Pchinfi of Nitzxli, as sciiarated 
by him from tlie Heroms and the Ibises, but all three are 
united by Prof. Huxley in his grouj) Pditnjomotphfe. 
The relations of the Stoiksio the Heious may be doubt- 
ful ; but there is no doubt that the former iiicKide the 
Jabieu (vol. xiii. p. .529) and its allies, as well as the 
curious genus Anastomvs (with its lower mandible liol 
lowed out so as only to meet the maxilla at the base and 
the tip), of which there are an Alricau and an Asiatic 
species. Two other remarkable foiins probably belong 
to the Pelargi, These are Balmmceps rex and tSfojims 



Shoe-Bill or Whalo-Hcaded St oik. (Alter Wolf in Trans. Znol, Zoc.) 


umbrella, each the sole ineinbcr of its own genus, and 
both from Afiica. The iorimT, fii.st brought to Europe 
by Mr M. Parkyns from the WJiite Nile, was regarded by 
Gould, who described it in the Zoological Ptocetdtnffh^ 
(185], ]ip. 1, 2, pi. x\x\.), as an abnonual l^elicaq Th'^^ 
view was disputed by Reinhardt (op. rit , I860, p. 3^^ - 

and wliolly dispelled by Prof. Parker in the ZooJ jfjSO- 


^ This was ioriiierly In n« \(-<l t«> I'avo occunccl in Kiiropc, ^ast being 
usly, as waa hliewn by Schlcgel {Jieo. Critojuj, p. 104). Jays of 
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Transactions (iv. pp. 269-351), thougb these two authors 
disagreed as to its affiaities, the iirst placing it with the 
Storks, the last assigning it to the Herons. In singularity 
of aspect few birds surimss Balmiiceps^ with its gaunt 
grey figure, some five feet in height, its large head sur- 
mounted by a little curled tuft, the scowling expression^of 
its eyes, and its huge bill in form not unlike a whale’s 
head— this last suggesting its generic name — but tipped 
with a formidable hook. The shape of the bill has also 
prompted the Arabs to call it, according to their idiom, 
the “Father of a Shoe,” and it has been designated 
“ Shoe-bill ” in English.^ The other form that remains to 
be noticed is the IScoptis timhreUa of ornithologists, called 
the “Unibre” by Pennant. This was discovered by 
Adanson the French traveller in Senegal about the middle 
of the last century, and was described by Brisson in 1760. 
It has since been found to inhabit nearly the whole of 
Africa and Madagascar, and is the “ Hammerkop ” 
(Hammerhead) of the Cape colonists. Though not larger 
than a Raven, it builds an enormous nest, some six feet 
in diameter, with a flat- topped roof and a small hole for 
entrance and exit, and placed either on a tree or a rocky 
lodge. ^ The bird, of an almost uniform brown colour, 
slightly glossed with purple, and its tail barred with black, 
has a long occipital crest, generally borne horizontally, so as 
to give rise to its common name. It is somewhat sluggish 
by day, but displays much activity at dusk, when it will 
go through a series of strange performances. In all the 
Storks, so far as is known, the eggs are white, and in 
most forms distinguishable by the grain of their shell, 
which, without being rough, is closely pitted with pdre-like 
depressions. (a. n.) 

STORMS. Sec Mktmobolooy, vol. xvi. p. 15i. 
STORY, Joseph (1779-1845), was born at Marble- 
head, Massachusetts, September 18, 1779, graduated at 
Harvard in 1798, and was admitted to the bar in Massa- 
chusetts in 1801. Tie was a member of the Democratic 
party, then w'eak in New England but all iKJwerful in the 
rest of the Union ; and his district made him its repre- 
sentative in Congress for 1808-9, in 1811 one of the 
associate-justiceships of the United States supreme court 
became vacant, and Story was appointed to it, retaining 
the office for life. Hero he found his true sphere of work. 
The traditions of the American people, their strong pre- 
judice for the local supremacy of the States and against 
a centralized government, had yielded reluctantly to the 
establishment of the federal legislative and executive in 
1789. The federal judiciary had been organized at the 
same time, but had never grasped the full measure of its 
powers. Soon after Story’s appointment the supreme 
court began to bring out into plain view the powers which 
the constitution had given it over State courts and State 
legislation. The leading place in this work belongs to 
Chief -Justice John Marshall, but Story has a very large 
share in that remarkable series of decisions and opinions, 
from 1812 until 1832, by which the work was accom- 
plished. In addition to this he built up the department 
of admiralty law in the United States courts; and his 
Commentaries on tfie Atnerican Constitution are still the 
leading authority on the interpretation of that instrument. 
He died at Cambridge, Massachusetts, where he was the 
head of the Harvard law school, September 10, 1845. 

See Story’s L(fe and Letters of Joseph Story ; Story’s MisceU 
I latiemis Works \ Story’s Cmnmcntarirs on the Constitution of the 

* ^ Uiifler one or other of these names it is mentioiierl by many African 

"'han^avellers ; but the best at'couiit of it is that given by Von Heuglin 
Nordost-A/rika'Sf pp. 1095-1099). In 1860 two living birds 
ntfi (hrouglit to England by Mr Petherick and exhibited in the 
^ ‘^al Gardens. 

Cleanup ^Jigures of the nest are given by Holub and Von Pelzeln 
1822. is unfoV-^ \ SUdqfrikas, p. 279). 
ore 
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United States, and a great number of standard law-books of which 
he was the author. His supreme court decisions are in Cranch’s, 
Wheaton’s, and Peters’s Meports; his circuit decisions in Gallison’s, 
Mason’s, Sumner’s, and Story’s Jteports, 

STOTHARD, Chables Alfred (1786-1821), antiqua- 
rian draughtsman, son of Thomas Stothard, noticed below, 
was born in London on July 5, 1786. After studying in 
the schools of the Royal Academy, he began, in 1810, his 
first historical piece, the Death of Richard II. in Pomfret 
Castle. Having taken a strong interest from an early 
period in the costumes of difierent ages and nations, he 
published in 1811 the first [)art of his valuable work, The 
Monumental Effigies of Great Britain. Ho was appointed 
historical draughtsman to the Society of Antiquaries, and 
was deputed by that body to visit Bayeux, to make draw- 
ings of the well-known tapestry. He was made a fellow 
of the society in 1819, and subsequently engaged in numer- 
ous journeys with the view of illustrating the works of D. 
Lysons. Wliilc engaged in tracing a portrait from one of 
the windows of the church of Beer-Ferrers, Devonshire, he 
fell and was killed on the spot (May 27, 1821). His widow 
(afterwards Mrs Bray), along with her brother, completed 
his Mmmmental Effigies, left unfinished at his death. A 
biography, by his widow, was published in 1823. 

STOTHARD, Thomas (1755-1834), subject painter, 
was born in London on August 17, 1755, the son of a 
well-to-do innkeeper in Long Acre. Being a delicate child, 
he was sent at the age of five to a relative in Yorkshire, 
and attended school at Acomb, and afterwards at Tad- 
caster and at Ilford in Essex. Showing a turn for draw- 
ing he was apprenticed to a dniughtsman of patterns for 
brocaded silks in Spitalfields, and during his leisure hours 
ho attempted illustrations to the works of his favourite 
poets. Some of these drawings wore praised by Harrison, 
the editor of the Eovelufs Library, and, Stothard’s master 
having died, he resolved to devote himself to art. In 
1778 he became a student of the Royal Academy, of which 
he was elected associate in 1791, full academician in 1794, 
and librarian in 1817. He married before he was thirty ; 
and it is recorded that, after attending the wedding 
ceremony, ho spent the afternoon in quietly drawing in 
the schools, and, on leaving, requested a fellow student 
to accouqmny him “to a family party.” “Do come,” he 
said, “for I have this day taken unto myself a wife.” He 
died in London on the 27th of April 1834. 

Among Ins eailicst book illustrations aro ])lutes engraved for 
Ossian and for BelVs /bc^.v; and in 1780 he l»eeame a regular con- 
tributor to the Novelists Library, for ■\vliieh he executed one 
hundred and forty-eight designs, including hi.s eleven admirable 
illustrations to Peregrine Pickle and his graroful subjects from 
Clarissa niiH Sir Clwrles Grandison, Soon his hands ^ ere full of 
ivork, for all commissions were welcome to him. He contentedly 
designed ]»late8 for pocket-books, tickets for coiicorts, illustrations 
to almanacs, iKirtraits of popular players, — and into even the 
slightest and most trivial sketches he infused a grace and distinc- 
tion which render them of value to the collectors of the i>re8ent 
time. Among his more important series are the two sets of illustra- 
tions to Jtohinson Crusoe, and tlio ])lnte.s to TJui Pilgrim* s Ptogress 
(1788), to The Hope of the Lock (1798), to the works of Oessner 
(1802), to Cowper’s Poems (1826), and to 7'he Decameron) while 
Iris figure-subjects in the superb editions of Roger’s Italy (1830) 
and Poctm (1834) prove that even in latest age Iris fancy was still 
unexhausted and nis hand hardly at all enfeebled. He is at liis 
best in subjects of a domestic or a gracefully ideal sort; the heroic 
and the tragic were beyond his ])Owcr8. The designs by Stothard 
have been estimated by Mr Wornuiu to number five thousand, and 
of these about tlinie thousand have been engraved. His oil pictures 
are usually small in size, and rather sketchy in handling. Tlioir 
colouring is often rich and glowing, being founded upon the prac- 
tice of Kubens, of whom Stothard was a great admirer. He was a 
contributor to Boydell’s Shake!q)eare Gtulery, but his best-known 
painting is the Procession of the Canterbury Pilgrims, the cngraviiifi 
from which, Iwgim by Schiavonetti and finished by Heath, attained 
an immense popularity. It was followed by a conqiairion work, 
tlie Flitch of Bacon, which was drawn in sepia for the engraver, 
but was never carried out in colour. 

In addition to his easel xrictures. Stothard adorned the gran^ 
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staircase of Burleigh House with subjects of War, Intemperance, 
and the Descent ot Orpheus in Hell (1799-1808) ; the mansion of 
Hafod, North Wales, with a aeries of scenes from Froissart and 
Monstrelet (1810) ; the cupola of the upper liall of the Advocates' 
Library, Edinburgh (now occupied by the Signet Library), with 
Apollo and the Muses, and figures of TK>ets, orators, &c. (1822) ; 
and he pre)>arud designs for a frieze and other decorations ior St 
James's Palaco. Ho also designed the magnificent shield pre- 
sented to the duke of Wellington by the merchants of London, 
and executed with his own hand a series of eight etchings from 
the various subjects which adorned it 
An inteivstlng, bat moat indiacrlmlnately euloglatic biography of Stothard, by 
hia <UughtiT'ln-law Mre Bray, waa publialicd in ISfil. 

STOUKBRIDGE, a market-town of Worcestershire, 
England, stands on an eminence on the south bank of the 
Stour, and aa the Great Western Railway, on the borders 
of Staffordshire, 4 miles south-west of Dudley and 10 
west of Birmingham. A branch canal connects the town 
with the Staffordshire and Worcestershire Canal. The 
Stour is crossed by a railway viaduct erected in 1882 at 
a cost of J^l 3,835. The town ^)ossesscs a corn exchange, 
a mechanics’ institute, an Edward VI. grammar school, a 
Government school of art, and a blue-coat or hospital 
school. The manufacture of glass was established in 
1556 by emigrants from Hungary, the place where they 
erected their manufactory being still known as Hungary 
Hill. Valuable fire-clay is obtained in the neighbourhood, 
and a great variety of fine bricks are made. There are also 
large iron and leather works. The town was originally 
called Bedeote, a name which the manor still retains. The 
population of the urban sanitary district (area 450 acres) 
in 1871 w»as 9376, and in 1881 it was 9757. 

STOVES AND FIREPLACES are structures of iron 
and other materials in which fuel is burned for heating 
and ventilating apartments and for cooking food. Follow- 
ing the primitive open hearth, the first separate heating 
apparatus used by Egy[)tiaus, Greeks, and Romans was 
the brazier, an open basin of metal in which charcoal 
was consumed. The brazier is still in common use 
for industrial purposes, and in Continental countries it 
is widely employed both for cooking and for domestic 
heating. The Romans further were acquainted with the 
hypocaust, a separate chamber under the floor of the 
apartment to bo heated (see Baths, vol. iii. p. 434). In 
an improved form of by {)ocaust, flues w'ere provided which 
conveyed the heat and products of combustion to the 
floors of other apartments at some distance from the fire. 
In the remains of Roman villas found in Britain the 
hypocaust is an invariable feature. The introduction of 
chimneys into houses in the early part of the 14th 
century opened the way to all modern improvements in 
the heating arrangements of apartments, and the efforts of 
inventors have been devoted to the securing of the thorough 
combustion of the fuel used, and to the utilization of the 
maximum amount of heat therefrom in the most healthful 


and agreeable mariner. Compare Smoke Abatement. 

The stove or close range, as distinguished from t'ne o|)cn fire- 

f lai-e, distributes the largest amount of heat from the fuel it burns, 
n its simplest form tlie common stove consists of a case of non, 
closed above, with its sole raised from the Door on wliich it stands. 
It has two small openings in one side, one on the level of the lire- 
bars for draught, and the other abovo for supplying fuel ; and on 
the o]>|>osite side the products of coinhustiou are carried away by 
a flue-pipe passing into a chimney. In a more complex form the 
height of tlio ease or hotly is increased, and a series of hori/ontil 
Dues or .spaces are fornied inside, through wliich tlie heated air and 
smoke pass, thus extracting more thoroughly the heat before it 
enters the chimney, and giving a greatly increased lieating surface. 
Such stoves overdry the air in rooms, and, wlieii they are externally 
heated to a high degree, floating jiarticlcs are burned by falling on 
their surfaces, whence arises the dmgreeablo stuffy smell almost 
inseparable from tlieir use. To mitigate this evil of overheating, 
linings of tiles, Drebricks, and otlier iion-eonducting materials are 
with grgaLaiiEa n tage introduced between the heated iron and the 

t in ventilating stoves the outside cosing of 

ited from the direct action of fire by a lining 
divided into aovcral spaces or flues, and 



air drawn from without enters by a separate flue, and fiassing 
through those spaces is hcatc^d and delivered into the apartment as 
a warm current. In another class, of which the gill stove is the 
tyjie, there radiates from the fjre-easo a range of naiiges or gills a 
few inches amrt, which conduct the heat outwards and enormoiisb 
extend the heating surface, countt‘racting at the same time the 
tendency to overheating. Cooking stoves or ranges have in their 
centre a fire space covered above with a removable to{»-p]ato, in 
wliich are circular openings whereby the cooking vessels can be 
bi*oiight into direct contact with tlie fin*. At both sides there aw* 
one or more coni partments which form ovens, and around these the 
heat from the lire is carried by Dues ; or at one side a water boiler 
may be placed,^ although gcneTslIy a iiigh-prcssure boiler occupies 
a space immediately behind the tiro. The Dues which imisb around 
all these B)>acos, and that also leading directly to the chininey, are 
controlled by dampers, so that tlio heat can lie direct *4 along any 
desired course. 

Both AS a heating and cooking agent coal gas is now being 
largely used, and many forma of stoves have bee.n deviseil to meet 
its peculiar conditions as a gaseous fuel. Gas stov(‘.s pi-esent the 
obvious advantages of cleanliness, eonipaiativc freedom fiom 
smoke, and immediate readiness for use ; and the Dume and heat 
are under the most perfeet control. Gas is used in open fire]>lace8 
as W'ell AS in stoves, a most efficient open heating arrangement 
Mng that devised by the late Sir ('has. W. SiouieiiH, in which a 
('ombined fire of charcoal and cool gas is made. Small lamp stoves 
for burning mineral oils are also in use ; but tliey share the serious 
disadvantage of certain sinqde gas stoves, from w*hich the wdiole pro- 
duct of cornlmstion pass into the room in whicli they are pW'ed. 

Fireplaces arc entirely 0 ))cn in front ; they radiate heat into the 
^artmont ; and Dame, smoke, &e., pass direct into the eliimncy. 
The rapid passage of tlie Jieuled air into the chimney carries away 
a large proportion of the heat, and this loss is particularly great in 
g|i*ates made entirely of iron. In modern grates of goo<l quality the 
sides and back of the fire-basket arc of fire-brick, which retains and 
throws out much In^at. In slow-combiistion grates the fire-basket 
is set low on the hearth, and air is admitted to the fuel only 
through the file-bars in front. The back of the grate slopes in 
towards the hearth, where the fire s]>ace is comparatively narrow. 
By means of a door sliding down over the front from tlie upinji* 
part of the grate, the indraught of air can bi; modified at pleasure. 
In ventilating fii’eplace.s the firc-basket is of iron lined with fire- 
brick, and ill the space betwreeii the back of the grate and the wall 
Dues are formed which arc heated from the fire. Into these Dues 
air from witliout is introduced, which, after being there warmed, 
passes into the apailnicnt at suitable oitcuings. 

♦STOW, John (1525- 1605), historian and antiquary, 
wa« the son of Thomas iStow, a tailor, and was born in 
Loudon, in iLe parish of St Michaul, Cornhill, in 152r 
His parents do not appear to have been rich, for liis father’s 
whole rent for Ills house and garden was only Gs. 6d. a 
year, and Stow himself in Jiis youth went every morning 
to fetch the milk for the family from a farm belonging to 
the nunnery of Minories, He learned the trade of his 
father, but possibly did not practise it much after he grow 
up to manhood. In 1549 he “ kept house ” near the well 
within Aldgatc, but afterwards he removed to Lime Street 
ward, where he resided till his deatli. His first publication 
was A Nummary of Enylinrhe dhronirJt'ii in 1561, w'hich 
was frequently reprinted, w'iUi slight variations, during his 
lifetime. Of the first edition a copy was said to have 
been at one time in the Grenville library. In the British 
Museum there are at present copies of the editions of 
1567, 1573, 1587, 1590, and 1604. iStow having 
in his dedication of 1567 referred to the rival publication 
of Richard Grafton in contemptuous terms, the dispute 
between them became extremely embittered Stow’s anti- 
quarian tastes brought him under ecclesiastical suspicion 
as a person “ with many dangerous and auiicrstitious books 
in his possession,” and in 1568 Grindal, bishop of London, 
caused liis study to bo searched. An inventory w’aa taken 
of certain books he pos.sessc(l “ in defence of Papistry,” but 
he was apparently able to satisfy his interrogators of tlie 
soundness of his Pi otestaiitisrn. A second attempt to 
incriminate him in 1570 was also without result. In 1 580 
♦Stow published his A)tHah‘Sj or a Gentrah Chronkle of 
Enyiatid front Bruiv until ilu* premU yenre of Cfirint 1580) 
it was reprinted in 1502, 1601, and 1605, the last being 
continued to the 26th March 1 605, or within ten days of 
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his death ; editions ** amended’* by Howes ap 2 )eared in 
1615 and 1631. The work by which Stow is ^st known 
is his Survey of London^ published in 1698, not only 
interesting from the quaint simplicity of its style and its 
amusing descriptions and anecdotes, but of unique value 
from its minute account of the buildings, social condition, 
and customs of London in the time of Elizabeth. A second 
edition appeared in his lifetime in 1603, a third with addi- 
tions by Anthony Munday in 1618, a fourth by Munday 
and Dyson in 1633, a fifth with interpolated amendments 
by Stryj)oin 1720, and a sixth by the same editor in 1754. 
The edition of 1598 was reprinted, edited by W. J. Thoms, 
in 1842, in 1846, and with illustrations in 1876. Through 
the patronage of Archbishop Parker Stow was enabled to 
print the Flores Historiarum of Matthew of Westminster 
in 1567, the Chronicle of Matthew Paris in 1571, and the 
Historia Brevis of Thomas Walsingham in 1574. At the 
request of Parker he had himself comi)iled a “ farre larger 
volume,” but circumstances were unfavourable to its publi- 
cation and the manuscript is now lost. Additions to the 
previously published works of Chaucer were twice made 
through Stow’s “ own painful labours ” in editions of 1561 
and 1 597. A number of Sto w’s nianuscripts are in the Har- 
leian collection in the British Museum. Some are in the 
Lambeth Library (No. 306) ; and from the volume which 
includes them were published by the Camden Society, 
edited by James Gairdner, Three FifteentlirCentury Chron^ 
idesy mth liisUyrical Memoranda hy John Stowe the Anti- 
quaryy ami Contem2)orary Notes of Occurrences written hy 
him (1880). Stow's literary labours did not prove very 
remunerative, but ho accepted poverty in a cheerful s])irit. 
Ben Jonson relates that once when walking with him Stow 
jocularly asked two mendicant cripples what they would 
have to take him to their order,” This favour he, however, 
obtained from King James, who in March 1604 authorized 
him and his deputies to collect amongst our loving sub- 
jects their voluntary contributions and kind gratuities,” 
and himself began “ the largesse for the example of others.** 
If the royal a[>peal was successful Stow did not live long 
to enjoy the increased comfort resulting from it, as he died 
on the 6th A[>ril following. He was buried in the church 
of St Andrew Undershaft, where the monument erected 
by his widow, exhibiting a terra-cotta figure of him, still 
remains. 

STOWELL, William Scott, Baron (1745-1836), one 
of the ablest and most accom[)li.shod of English judgas, 
especially in international law, was born at Heworth, a 
village about four miles from Newcastle, on 17th Octo- 
ber 1 7 45. His father was a " coalfitter ” (or tradesman 
engaged in the transport of coal) ; lii.s mother was the 
daughter of a small tradesman, Atkinson by name; his 
younger brother John became tlio famous Lord Chancel- 
lor Eldon (q.v.). Scott was educated at the Newcastle 
grammar school under the able tuition of the Rev. Hugh 
Moises. In Februap'^ 1761 he gained a Durham scholar- 
ship at Corpus Christi College, Oxford, and was imme- 
diately admitted as a student of the university. In 1764 
ho graduated as bachelor of arts, and became first a pro- 
bationary fellow and then — as successor to William (after- 
awards the well-known Sir William) Jones — a tutor of 
University College. In 1767 he took his M.A, degree. In 
1772 he graduated as bachelor of civil law. As Camden 
reader of ancient history ho rivalled the reputation of Black- 
stone (1774). Although he had joined the Middle Temple 
in 1762 (June 24), it was not till 1776 that Scott devoted 
himself to a systematic study of law. In 1779 (June 
23) he graduated as doctor of civil law, and, after the 
customary *^year of silence,” commenced practice in the 
ecclesiastical courts. His professional success was rapid. 
In 1783 he became registrar of the Court of Faculties, and 


I in 1788 judge of the Consistory Court and advbcai^ 
general, in that year too receiving the honour of knight* 
I hood ; and in 1798 he was made judge of the High Court of 
Admiralty. Sir William Scott twice contested the repre- 
sentation of Oxford university, — in 1780 without success, 
but successfully in 1801. He also sat for Downton in 
1790. Upon the coronation of George IV. (1821) he was 
raised to the peerage as Baron Stow^ell. After a life of 
distinguished judicial service Lord Stowell retired from 
the bench, — from the Consistory Court iu August 1821, 
and from the High Court of Admiralty in December 
1827. His mental faculties became gradually feebler in 
his old age, and he died on January 28, 1836. Lord 
Stowell was twice married, — on April 7, 1781, to Anna 
Maria, eldest daughter and heiress of John Bagnall of 
Early Court, Berks, and on April 10, 1813, to the dowager 
marchioness of Sligo. By his first marriage he had four 
children, of whom two (a son and a daughter) died in 
infancy, a third (a son) died unmarried in middle life, 
while the eldest (a daughter) was twice married and aur 
vived her father. 

Lord StowolVs judgments are models alike of literary execution 
and of judicial reasoning. His style is chaste yet not inornate, 
nervous without abruptness, and perfectly adjusted in every instance 
to the subject with which ho denis. Ills decisions iu tho cases of 
Dalrymplo v. Dalryniple (Dr Dodson’s Report) and Evans v. Evans 
(1 Hagg., 35) — ^from their combined force and grace, from the 
steadiness with which every collateral issue is set aside, from their 
subtle insight into human motives, and from the light which they 
cast on the philosopliy and dark history of marriage law — deserve 
and will repay attentive perusal. Lord Stowell composed with 
great care, and some of the MSS. which he revised for Haggard 
and VliilUmoro’s Reports were us full of interlineations as u bill 
of the Lower House corrected by the Lords. Stoivell’s mind was 
judicial rather than ibronsic, — reasoning, not as for a dialectic 
victory nor so as to convince tho ]>arUes on whose suit lie W'us 
deciding, but only with sufticioiit ciwiriiess, lulnuss, and force to 
justify the decision at whicli he had arrived. 

The chief doctrines of in tei national law with the assertion and 
illustration of which the name of Loid Stowell is identiJied arc 
these : — tho perfect equality and entire iiulopendciicje of all states 
(Le Louis, 2 Dod., 243)— a logical deduction from the Austin ian 
philosophy and still one of the fiindamentul principles of English 
jurisprudence ; that the elementary rules of international law bind 
even senii-barbfirous states (Hurtige Hans, 2 Rob., 325); tliat 
blockade to be binding must bo elfectual (The “ Betsey,** 1 Rob., 93); 
that there cannot he a legal wlieie there is no actual blockade; and 
that contraband of war is to be determined by “probable destina- 
tion** (The “.Jonge Margaretha,’* 1 Rob., 189). In the famon.s 
Swedish convoy case (The “Maria,” 1 Rob., 850; see too The 
“Recovery,” C C. Rob., 348-9) Lord Stowell, in defiance of the 
complaints of those greedy merchants who, as Pufendorf, himself hy 
choice a Swedish civilian, tolls us, cared not how things went pro- 
vided they could but satisfy their thirst of gam, asserted that “ a 
prize court is a court not merely of the country in which it sits 
hut of the law of nations.” “Tlie seat of judicial authority,” hf 
added, in words which have become classic, “is indeed locally heie, 
in the belligerent country, but the law itself has no locality.” 

The judgments of Lord Stowell were, almost without exception, 
confirmed on appeal, are to this day the international law o 
England, and have lieconie pre.suiiii)tive though not conclusiv* 
evidence of the international law of America. “ 1 have taken care,’ 
wrote Justice Story, “ that they shall form the basis of the marithm 
law of the United States, and I liavc no hesitation iu saying tha 
they ought to do so iu that of every civilized country in the world,’ 

See T«>wn8ci)d, Ltve» qf Twelve Eminent Judffex, vol. li ; Quarterly Jievieu 
vol, Ixxv.; W. £ Surtced, SietvH of horde Stowell and Eldon; Creasy, Fin 
Platform cf Intetnattonal law; JOecuiom^ by Dodaim and MaKgard. 

STRABISMUS. See Ophthalmology, vol. xvii. p. 785 

STRABO, the famous geographer and historian, wa 
Lorn at Amasea in Pontus, a city which had been Hellenize< 
to a great extent Of his father*s family we know nothing 
but several of his mother’s relations, who were probabl 
Greeks, had held important posts under Mithradates Eue: 
getes and his famous son MithVadates Eupator. Dorylaui 
a distinguished general of Mithradates Euergetes, was th 
great-grandfather of Strabo’s mother. After the murdc 
of that king, Dorylaus, who at that time was collectin 
mercenaries in Crete, where he had obtained the commac 



/in a successful war of the Cnossians against Gortyn, settled 
at Cnossus. By Storope, a Macedonian, he had a daughter 
and two sons, — Lagetas and Stratarchus. Dorylaus had a 
brother Fhilctserua, whose son Dorylaus was brought up 
with Mitbradates Eupator. This king, at the instance of 
his friend invited back to Pontus the family of Dorylaus, 
who was himself now dead, as was also his son Lagetas. 
Strabo saw Stratarchus in extreme old age. The daughter 
of Lagetas was the mother of Strabo’s mother. Moaphernes, 
an uncle of Strabo’s mother, probably on the father’s side, 
was governor of Colchis under Mithradates Eupator. His 
mother’s father must have held an important position, for, 
seeing the impending downfall of the king, and also in 
anger against him for having put to death his kinsmen 
Tibius and Theophilus, he handed over fifteen forts to 
Lucullus. In spite of this, with the ruin of the king the 
fortunes of the family fell, since Pompey refused to ratify 
the rewards promised by Lucullus. 

Lift , — Though the exact date of Strabo’s birth is 
unknown, a close a})])roximation is possible. Clinton 
places it not later than 54 n.c. The most probable date 
lies between (i4 and 62, since he speaks of certain events 
occurring at the former as “a little before my time,” 
whilst he describes an occurrence in the latter year as “ in 
my own time,” phrases which he uses elsewhere with great 
exactness in speaking of persons and events. He received 
a good education in the Greek poets, especially Homer; 
he studied at Nysa under the grammarian Aristodemus, 
under Tyrannio the grammarian at Kome, under the 
philosopher Xcuarchus either at Home or Alexandria, and 
ho had studied Aristotle along with Boethus (possibly at 
Home under Tymnnio, who had access to the Aristotelian 
writings in »Sulla’s library). It is to be noted that from 
none of those teachers was he likely to learn mathematics 
or astronomy. Ho was at Corinth in 29 b.c., where he 
saw Octavian on his return from Egypt to celebrate his 
triumph for Actium. He was in Egypt in 24 B.C., and 
took the opportunity of ascending the Nile in company 
with the prefect -d^lius Gallus. He was at Rome after 14 

A. I)., for ho describes (v. 230) as an eyewitness the place 
where the body of Augustus was burnt in the Cam})us. 
He was still writing in 21 a.d. The date of his deatli i» 
unknown. Strabo’s statement that he saw P. iServilius 
Imuricus has caused some difficulty. This Servilius died 
at Home in 44 b.c. at an advanced age. Some suppose 
that Strabo confused him with P. Servilius Casca, also 
called Isauricus, or some other distinguished Homan 
whom he had seen in Asia, but by his words he clearly 
means the conqueror of the Tsaurians. This difficulty 
only arises from an entirely unwarranted assumption that 
Strabo was on his way to Kome for the first time in 29 

B. c. We have seen that he studied under Tyraniiio in 
that city ; if he did so after 29 B.c. Tyrannio must have 
been very old, which vStrabo would probably have men- 
tioned, as ho docs in the case of Aristodemus. Although 
he had seen a comparatively small portion of the regions 
which he describes, he had travelled much, as he states 
himself ; “ Westward I have journeyed to the parts of 
■^Etruria opposite Sardinia; towards the south from the 
Euxine to the borders of Ethiopia ; and perhaps not one 
of those who have written geographies has visited more 
places than I have between those limits. For those who 
have gone farther west have not gone so far eastward, 
and the case is the same with the regions betw^ecn the 
northern and southern limits.” The fulness of his descrip- 
tion in certain places, contrasted with the meagreness and 
inaccuracy in others, seems to indicate that in the former 
cases he had actually visited the places, but that he is 
dependent on second-hand information for the latter. He 
tells us that he had seen Egypt as far south as Syene 


and Philse, Comana in Cappadocia, Ephesus, Mylasa, Nysa 
and Hierapolis in Phrygia, Clyarus, aiid Populonia. Of 
Greece proper he saw but little; he visited Corinth, 
Athens, Megara, and places in their vicinity, and perhaps 
Argos, although ho was not aware that the ruins of 
Mycenae still existed ; he had seen Cyrene fi'oin the sea, 
probably on his voyage from Puteoli to Alexandria. He 
remained at the latter [>laco a long time, probably amassing 
materials, and studying astronomy and mathematics. For 
nowhere could he have had a better means of consulting 
the works of historians, geographers, and astronomers, such 
as Eratosthenes, Posidonius, Hipparchus, and Apollodorus. 
When and where he went from Egypt we know not. It 
has been commonly assumed that ho returned home to 
Amasea. For this there are no grounds. Probabilities 
are in favour of his having returned to Home, where he 
undoubtedly resided in his old age. The place of his 
death is unknown; but, since we find him at Home in what 
must in the course of nature have been the closing ycairs 
of his life, it is not unreasonable to suppose that there ho 
died. Various passages in his work indicate that he held 
by the Stoic rule. 

Worhfi , — His earliest writings were two (not one, as 
commonly stated) historical works now lost, which he 
himself describes (xi. 515) as his HiMarical Meitwira and 
his CorUinufitiori of Polyhim, There can be no doubt but 
that these wore two distinct works ; for ho speaks (ii. 70) 
of having treated of the exploits of Alexander in his 
a topic which could not have found a place in 
a work which began where that of Polybius ended (146 
B.C.). According to 8uidas, the continuation of Polybius 
M’as in forty-three books. Plutarch, who calls him “ the 
Philosopher,” quotes Strabo’s Memoirs (Awe., 28), and cites 
him as an historian 26). Josephus, who constantly 

calls him “ the (Cappadocian,” often quotes from him, but 
does not mention the title of the work. 

The Geography is the most iniportant work on that 
science which antiquity has left us. It was, as far as we 
know, Ihe first attempt to collect all the geographical 
knowledge at the time attainable, and to comiJf)se a general 
treatise on geograiffiy. It must not be regarded as nothing 
more than a new edition of Eratosthenes. In general 
outline it follows necessarily tlio work of the last-named 
geographer, who had first laid down a scientific basis for 
geography on which his successors could not hcl[) building. 
Strabo made considerable alterations, but not always for 
the better. The three books of the older work formed a 
strictly technical geographical treatise. Its small size 
prevented it from containing any such general description 
of sepanitc countries as Strabo rightly conceived to fall 
within the scope of the g(*ographer. “Strabo indeed 
appears to be the first who conceived a complete geo- 
graphical treatise as comprising the four divisions of 
mathematical, physical, political, and historical geography, 
and he endeavoured, however iinperfccMy, to keep all 
these objects in view. Moreover, the incidental historical 
notices, which are often of great value and interest, are all 
his own. These digressions at times intcrrujit the sym- 
metry of his plan ; but Strabo had all the Crock love of 
legendary lore, and he discusses questions relating to the 
journeyings of Heracles as earnestly as if they were events 
within recent history. He regarded Homer as the source 
of all wisdom and knowledge, and consequently accepted 
the Homeric geograidiy in its entirety, as needing only 
proper explanation for the removal of all difficulties. On 
the other hand, he treats the work of Herodotus with 
undeserved contempt, and classes him with Ctesios and 
other “marvel-mongers”; and yet in some respects 
Herodotus had better information — for instance, in regard 
to the Caspian — than that possessed by Strabo himself, 



Again, Strabo may be censured for discarding the state* 
ments of Pytheas respecting the west and north of Europe, 
accepted as* they had been by Eratosthenes. But in this 
lie relied on Polybius, whom he might justly consider as 
having from liis position at Borne far better means of 
gaining accurate information about those regions. A 
critical sagacity far stronger than that of Strabo might 
well have erred at a time when the data for forming 
accurate judgments on such questions were so meagre 
and chaotic. It must be admitted that the statements of 
Pytheas did not accord with the theory of Strabo just in 
those very points where ho was at variance with Erato- 
sthenes. He showed likewise an unwarranted scepticism 
in reference to the island of Cerne on the west coast of 
Africa, which without doubt the Carthaginians had long 
used as an emporium. Strabo has been censured for not 
making a greater use of Boman authorities. Although 
the Lloman arms had opened up much of the north and 
west, ho follows the Greek writers almost exclusively in 
his def'Tiption of Spain, Gaul, Britain, Germany, and even 
Italy, For, although he refers to Ciesar’s Commentaries 
once by name, and has evidently made use of them in 
other passages, he but imperfectly availed himself of that 
work. He designed his geography as a sequel to his his- 
torical writings, and it had as it were grown out of his 
historical materials. Such materials were chiefly Greek. 
We cannot wonder if a man who at an advanced age has 
commenced a new work utilizes his old material, and has 
not the energy to undertake fresh researches. Again, if 
Strabo amassed his material in the library of Alexandria, 
Greek authorities would naturally furnish the great bulk 
of his collection.s. This involves the questions — When and 
whore did ho compose the work ? Ho began it probably 
later than 9 b.c. For he says that, just as Alexander had 
opened up knowledge of the East, so the Boman arms had 
now opened up the geography of the West a.s far as the 
Elbe. This Drusus accomplished in 9 b.o. Strabo was 
still engaged on the work, or certain parts of it, in 19 a.©., 
for he mentions in the fourth book the conquest of the 
Taurisci as having taken place thirty* three years before ; 
ho also speaks, in the sixth book, of Germaniens, who died 
in 20 A.1)., as still alive, and in the seventeenth book he 
speaks of the death of Juba 11. (21 a.d.) as a recent event. 
As it is not probable that he wrote for the first time all of 
his work except the first three books between 19 and 21 
A.i>., wc must not make use of these passages as data for 
determining the date of composition of the whole work, or 
even of particular books, but rather ought we to regard 
them as insertions. Strabo, as already pointed out, was at 
Borne after the death of Augustus (14 a.d.) ; in book vii. 
290 and in book xiii. GOO he uses the terms “ here ” and 
“ hither ” in reference to Home, It may be inferred from 
these passages that Strabo certainly revised, if he did not 
write, the entire work at Borne. If he returned to Borne 
after a long sojourn in Alexandria, this explains the de- 
fectiveness of his information about the countries to the 
east of his native land, and renders it })ossible for him to 
have made use of the chorograpliy of Agrippa, and to have 
obtained the few incidents from Boman sources which here 
and there appear in his work. 

He designed the work for the statesman rather than for 
the studTcnt. He therefore endeavours to give a general 
sketch of the character, physical peculiarities, and natural 
productions of each country, and consequently gives us 
much valuable information respecting ethnology, trade, 
and metallurgy. It was almost necessary that in .such an 
attempt he should select what he thought most im})ortant 
for description,’ and at times omit what we deem of more 
importance. With rcsj>ect to physical geography, his 
work is a groat advance on all preceding ones. Judged 


by modern standards, his description of the direction of 
rivers and mountain-chains seems defective, but allowance 
must be made for difficulties in procuring information, 
and for want of accurate instruments. In respect of 
mathematical geography, his want of high scientific train- 
ing was of no great hindrance. He had before him the 
results of Eratosthenes, Hipparchus, and Posidonius. The 
chief conclusions of astronomers concerning the spherical 
figure and dimensions of the earth, its relation to the 
heavenly bodies, and the great circles of the globe — the 
equator, the ecliptic, and the tropics — wore considered as 
well established. He accepted also the division into five 
zones ; he quotes approvingly the assertion of Hipparchus 
that it was impossible to make real advances in geography 
without astronomical observations for determining lati- 
tudes and longitudes. 

The work cousiste of seventeen hooks, of which the seventh if 
imperfect. The first two books form a general introduction ; the 
next ten deal with Europe, the four following vrith Asia, and the 
lost with Africa. The first two books are meant to coiripriso a 
general survey of the progress of geography from the earliest times 
down to his own day. Unmethodical though they are, we owe to 
these books almost all we know of the geogra})]iicii1 systems of his 
predecessors, especially that of Eratosthenes. U n fortunately he con- 
tents liimself with disjointed criticism of detail instead of giving 
us an orderly statement of the previous systems. The first book 
begins with his claim to have geograjiliy regarded as a brunch of 
philosophy, and he supports this claim by enunieriitiiig the philo- 
sophers who have studied it, beginning from Homer, as proofs of 
whose knowledge be adduces his acc^uaintanee with the Ocean, the 
Ethiopians, and the Scythians. This discussion of Homer’s geogra- 
phy takes up more than half the book. Passing over the early geo- 
graphers, not even mentioning Herodotus, ho censures Eratosthenes 
for using unreliable authorities, and for casting doubts on the 
voyages of Jason and other early navigators. He next criticizes 
the miysical views of Kiatosthenes eoneeriiing the changes in the 
eartli’s surface, ami especially the hypothesis, adopted from Strato, 
tliat by sudden disruptions of land the Euxine and Mediterranean 
had become united to the ocean, and had sunk to thoir present level, 
which theory they supported by pointing to sea shells at places 
high above the sea. This doctrine Strabo rightly rejected, and 
reierred such phenomena to those changes which with constant 
operation j»i*oduco subsidences and elevations of tlie land ; and he 

3 notes many instances of places engulfed by eartlniuakes, the 
isappoarance of some islands, and the appearing of others. 
Hence he thinks it possible that even Sicily has been thrown up 
by the fires of Etna. Sir C. Lycll eulogizes Strabo’s geological 
speculations for a soundness of view very unusual on sucli sulyccts 
amongst the ancients. Examining the second book of Eratosthenes, 
he discusses the length and breadth of the inhabited world, and 
its division into three continents. Ho blames Eratosthenes for 
believing Pytheas, and denies the existence of Thule, consequently 
rejecting the latitude assigned to it by Eratosthenes, who had 
taken it as the northernmost limit of the inhabited world. Strabo 
bolds lenie (Ireland), wbicli lies north of Britain, to be the 
farthest land in that direction, and brings the northern limit much 
farther south. As he adopts Eratosthenes's southern limit,-— that 
through the Cinnamon Region and Taprobane (Ceylon),” - it follows 
that in his view Kratostlienos had made the inhabited world too 
broad. As the Greeks assumed that the world was twice as long 
as it w’ss broad, Eratosthenes accordingly had made it too long 
likewise ; but, though Strabo shortens it on the west, there is no 
material difference between him and Eratostlicncs. In this con- 
nexion he gives his remarkable speculation that, as the inhabited 
world was only one-third of the Robe’s circumference, there might 
Ihs two or more inhabited worlds besides. In the second book ho 
discusses the changes introduced by Eratosthenes, and rightly 
defends him from the attacks of Hipparchus. He adopts for Asia 
the map of Eratosthenes as a whole, for little additional knowledge 
had been gained in the interval. He even still regards the Caspian 
as opening into the Northern Ocean, as stated by Patrocles. In the 
general outline of Africa he makes no change, but he rejects the 
statement of Eratosthenes about Cenie. It is with respect to 
western and northern Europe that Strabo liad knowledge denied 
to Eratosthenes. Roman conquest had opened up many places 
and (leoples, yet his general map of Europe is inferior to that of 
his predecessor. After discussing the “ seals ” of Eratosthenes, he 
coihsiders the views of Posidonius and Polybius, and recounts the 
voyages of Eudoxus of Cyzicus. Then having dealt with the 
division into zones, due to Parmenides, he states his own views, 
discussing briefly the mathematical geography: the earth is 
spherical and placed in the centre of the universe ; he assumes five 
zones, and the circles on the sphere — the equator, the ecliptic or 
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iodkc, the tropics, and the arctic circles ; he vtssumes the earth’s 
oircomference as given by Eratosthenes, 252,000 stades (—26,200 
geographical tuiles), and his division of the great circle into sixtieth 
parts ; the habitable world, the geographer’s proper province, shaped 
like a chlamys, occupies a quadrilateral space in the northern hemi* 
sphere, filling little more than one-third of the north temperate zone ; 
its maximum length is 70,000 stades, its breadth less tlian 20,000 
stadea Whilst correcting the error by which his predecessors 
placed Massilia and Byzantium in the same latitude, he falls into 
an equal mistake by placing the former city two degrees south, 
instead of two degrees north of B;fzantium. As Massilia is liis 
cardinal point for measurements, this error distorts his whole map 
of the Mediterranean and western Europe, the mouths of the 
Rhine and Danube being in the same latitude. He next gives 
directions fur making a plane map of the world, as a globe of 
sufficient size, like that of Crates, is too cumbrous. All Hues that 
are circles on a globe must bo straight lines on the map. Before 
describing each country in detail, he gives a general sketch of the 
habitable world with reference to seas, cuutinents, and peoples, 
and explains the doctrine of climate and of the shadows projected 
by objects in consequence of the sun’s var^dng position with respect 
to them. III the third book, starting from the Straits, lie begins 
his description with Iberia, which he likens in Hha}M3 to a bull’s 
hide. His chief autlioritics were Artemidorus, whom he uses for 
the coasts of the Mediterranean and ocean generally, Eratosthenes, 
Posidonius, Polybius, Pherccydes, Timosthones, Asclcpiadcs, 
Myrleanus, and Dica»archu8. He gives a valuable account of the 
Roman adininiKtrative system, probably gained from his own 
inquiries, also of the native tribe.s, of the mines and methods of 
mining, and of the remains of tlio Greek and Plucnician settle- 
ments ; he tlescribcH the Balearic Isles, following Artemi dorns, and 
at the end of the book mentions the (^assiteridcs, which he seems 
to have identified with the Scilly Isles, probably erroneously, 
and describes their inhabitants as wearing long black garments, 
and walking about uith long wands in their hands, looking 
like the Furies of tragedy. It is remarkable that lie has no 
notion of the proximity of the Tin Islands to Britain, but 
treats tliem in connexion with Spain. I’he fourth book deals 
with Gaul in its fourfold division under Augustus, gives a meagre 
account of Britiiin, its trade and relations with Rome, and mentions 
Ireland, the natives of which were said to be cannibaLs and to hold 
their women in common, and finally treats of the Alps. His 
anthorities were Posidonius, who had travelled in Gaul and 
Britain, Artemidorus, E^diorus, Timagencs, Aristotle, Polybius, 
Asinius Pollio, and Cffisar. For Britain Pytbeas, as quoted by 
others, furnished some important details. His descrijition of 
Gallia Narbonensis is fuller than that of tho rest of Gaul, ilo 
mentions tho four great Roman roads converging at Lyons, prob- 
ably following the chorography of Agrifipa. Ho conceives the 
Pyrenees as running north and south, and parallel to the Rhine, 
and Britain as lying north of Gaul, extimding from the Pyrenees to 
tho Rhine’s mouths. Of Uio Alpine region he gives an excellent 
description. lie undoubtedly nuiat have gathered much infomia- 
tion for this book at Itome. Tho fifth and sixth books contain an 
accurato description of Italy and tho adjacent islands. Besides 
his own observation lie used Eratosthenes, Polybius, Artemidorns, 
Epborus, Fabius Pictor, Ccelitis, Antioclius of Synicuse for south- 
ern Italy, and the “cliorographer,” who was certainly a Homan, 
as he gave his distances in mues, and who probably was Agripfia, 
tho chief objection to such an authorship being the Avrong assump- 
tion that Strabo was not in Italy after 24 n,o , wliilst Agrip|)a’s 
work was not published until after his death 12 B.c. The sixth 
book ends with a short but valuable sketch of the extent and con- 
dition of tho Roman empire. The seventh compi-ises northern and 
eastern Europe, both north and south of the Danube, IlljTieum, 
Pannonia, Dalmatia, the coast of Thrace and the Euxino, and 
Epirus. The part which dealt with Mamlonia and Thrace is only 
known to us from the epitomes. Wo do not know his authorities 
for tho German tribes, but ho probably used Roman materials. 
For the other northern tribes he Inul Posidonius, whilst for tho 
region south of tho Danube lie had Aristotlo’s lost work on Politirs, 
Polybius, Posidonius, Tlieopompus, and Ephorus. The eighth, 
ninth, and tenth books contain his <le8cription of the inainlatid of 
Greece and the islands, which he treats rather as an aiiti(|uariari 
than a geographer, using chiefly, besides Homer, Ajiollodorus, 
Demetrius of Scepsis, Epliorus, and Eudoxus. Personally ho had 
but little knowledge. With tlio eleventh begins Asia. Divi<lod 
from Enrojie by the Don, it is split up into two largo masses by 
tho Taurus. Beginning with the region bounded by the Taurus, 
Caspian, and Euxine, he next describes the part east of tho Caspian, 
then those south of tho Cauc^asus, Media, ami Armenia. His 
authorities arc Artemidorus, Eratosthenes, Tlicophanes, Herodotus, 
Apollodonis of Artomita, I’atrocles, Metrodorus of Scef>sis, 
Hypaicrates of Amisus, Posidonius, and Aristobiilus. In the 
twelfth he describes Asia Minor, Ivasiug his description on oral 
infonnatioii, personal observation, and the Greek vmters. In the 
thirteenth he continues with Asin Minor, devoting much space to 


the Troad, his sources being Doroetrius, Menecrates, and tlie 
Greek mythogranhors. With the fourteenth he end.** Asia Minor 
and the islands lying off it, using, in addition to tlie authorilies 
for the last, Pherccydes, Tliucydidcs, Anaximenes of Ijimpsacns, 
Herodotus, Ephorus, Artemidorus, Eratosthenes, and Posidonius 
The fifteenth deals with India and Persia, giving much valuable, 
information from Patrocles, Aristobulus, Ncarchus, the historians 
of the campaigns of Alexander and Selcucus, and with reserve 
from Megasthenes, Onesieritns, Deimachus, and Clitarchiis. In the 
sixteenth he treats of Assyria, under which he includes Babylonia 
and Mesopotamia, Syria, Pha'iiioia, Palestine, the Persian Gulf, 
tho Red Sea and the coast of Ethiopia, and Arabia. For Asia he 
used the historians of Alexander, Eratosthenes and Herodotus; 
for Judica and Syria probably Posidonius, himself a native of 
Apamea; for Arabia and tho coast of Libya Eratosthenes and 
Artemidorus, the latter of whom followed Agatharehkles oi Cnidus. 
Strabo mast have got many details about Arabia iiom AClins 
Callus and the Stoic Athenodorus. Tho last book coni] irises 
Egypt, Ethiopia, and tho north coast of Libya. He describes 
E^ypt from his own ob-seiwation, having gamed much iiifonnation 
at Alexandria in addition to that of Eudoxus, Aristo, Eratosthenes, 
Polybius, and Posidonius, using the last three with tlio addition 
of Iphicratcs for Libya, and for Ellnojiia Petronius, lloKHlotus, 
and Agatliarcbides. Though jirobably acquainted with the work 
of Juba, he did not mako much use of it. The book concludes 
with a summary of the provinces of the Roman empire, as organized 
by Augustus into senatorial and imperial. 

Enii'ioNM. — Aldus, Venice, 1510; Hopper and Hcresbach, ousel, 1549; Xylander, 
Boael, 1571 ; Casatibon, Geneva, 1587. Paris, 1620 (Casaubuii revised tlic text) ; 
Almeloveon, Amsterdam, 1707, reprinted Casaubon’s text ; taiconer, Oxfoid, 
1807, reprinted Almeloveon‘8 text; Siebenkees and laschueke, Lelpstc. IHil, 
Koray, Pans, 1815-18, the first really critical edihon. Kramei, Hctllii, 18M-52; 
C. HtUler, Paris, 1858; Meineke, Leipnic, 1877. Tuanslations . — Latin : (iiiariiil 
and Gregorio, 1471; Xylander, 1571. French: Koray and lAdronne, 1805-19 
German: Groskurd, 188.1 (with dissortiitioiis). Jtafian: AmbrosoU, 1828. ])is- 
SKRTATioNs, dcc. — Bunbury, Ancient Geography \ llecren ; HasenniUllcr ; Niesc, 
Hermee, 1878. (W. KI.) 

STRA DELLA, Alessandro, composer, singer, and 
performer on various instruments, was one of the most 
accomplished Italian musicians of the 17th century. 
Tlie generally accepted statement that he was born at 
Naples about 1646 rests upon no trustworthy founda- 
tion ; and tho few biographical notices that we possess 
savour so strongly of romance that we can only be said 
to know him truly through his works, which show extra- 
ordinary genius, and have exercised a highly beneficial 
influence upon Italian art. Tho story of his life was first 
circumstantially narrated in Donnct-Bourdelot’s JHstoire 
de la Musique et de ses Effets (Paris, 1716). According to 
this account, Stradella not only produced some successful 
operas at Venice, but also attained so great a rc[)Utation 
by the beauty of his voice that a Venetian nobleman 
engaged him to instruct liis mistress, Ortensia, in singing. 
Stradella, the narrative goes on to say, shamefully betrayed 
his trust, and eloped with Ortensia to Romo, Avliither tlie 
outraged Venetian sent two paid hravi to put him to death. 
On their arrival in Rome the assassins learned tliat Stradella 
had just completed a new oratorio, over the iierformanco of 
which he was to preside on the following day at S. Oiovanni 
in Laterano. Taking advantagcj of tliis circumstance, they 
determined to kill him as ho left the church ; but the lieauty 
of tho music affected them so deeply that their licarts failed 
them at the critical moment, and, confessing f heir treachery, 
they entreated tho composer to ensure his safety b} cjuitting 
Rome irame.diately. Thereupon Strad(‘Ha fled witli Orten- 
sia to Turin, where, notwithstanding the favour sbown to 
him by the regent of Savoy, he. was attacked one night 
by another band of assassin.s, wlio, headed by Oi tensia’s 
father, left him on the ramparts for dead. Through the 
connivance of tho French ambassador the ruffians sue 
cceded in making tlndr escajic ; and in the meantime 
iStradella, recovering from his wounds, married Ortensia, 
by consent of the regent, and removed with her to Oerioa. 
Here he believed himself safe ; hut a year later he and 
Ortensia were murdered in their house by a third party 
of assassins in the pay of the implacable Venetian. 

Boiinct-Boindriot gives 1670 a.s tin* liate at whi«*h the assassina- 
tion actually took place ; but the oratorKi Kan fhoramii JiaUista, 
assumed to he that whirli .saved its author’s life, is dated “Roma, 



1676”; and a cantata, called H Sareheggio, is known to have been 
ronipuned by Stmdolla for the marriage of Carlo Spinola and 
]*aola Brigiiolo in 1681. These discrepancies are not, however, 
of .sufticieiit moment to justify tlio rejection of Bonnet- Bourdelot*s 
account, which has been aec«'pted as genuine by Burney, Hawkins, 
F6tis, and many other careful writers, including the remarkably 
accurate and conscientious Wanley. ^ And it must bo romembored, 
in Its defence, that Pierre Bourdelot, by whom the materials for 
liic Uisttnre dc la Mtisiquc ct de sen Effeia were originally compiled, 
was an actual cuntcinjiorary of Stradella, and died as early as 1685, 
'\\hcn a host of the composer’s friends must still have been living, 
and able to gi v(} evidence on the subject of his fate. It seems there- 
foj*c only rc'nsonablo lo assume tliat the main facts of the narrative 
are correctly given, though the dates may need coniirmatioxi ; 
while for the embroidered versions of later writoi*a tlie authors of 
tJio Ilistoire are certainly not responsible. ^ 

The finest collection of Stradella's works extant is that at the 
Biblioteon Palatina at Modena, which contains 148 MSS., includ- 
ing eleven oj)eiaa and six oratorio.s. A collection of canti avocA 
m/ll was bequeathed by the Contarini family to the library of St 
Mark at V*'mco ; and some MSS. are also preserved at Naples and 
in Paris. Eight madrigals, three duets, and a sonata for two 
violins and bass will be found among the Additional MSS. at the 
British Museum, live pieces among the Harleian MSS., and eight 
cantatas and a motet among those in the library at Christ Church, 
Oxford- Very few of these compositions have been published; but 
an extremely beautiful aria di rhiesa, cntitleil PieUt Sigiwre,'^ has 
been frcquonlly printed, under the name of Stradella, and jmpularly 
accepted ns the air which pi'oducod .so marvellous an eflect upon 
the assassins. The piece, however, is not to bo found in Ean. 
(tiovtnnu EaffLsfa; and its style so little resembles that of 
Stradella’s other works that no lass decisive evidence than the 
discovery ol an undoubted autograph could justify its ascription to 
him. ()n tin* other hand, no more extravagant mistake could be 
mado than that of dc.scribing it, as some have done, aa a forgery, 
iwrjwtraled cither by Ketis, Rossini, or Nicdermcycr. Not one of 
these great musicians could have written it; and it is certainly no 
forgery, but a geniimo work of the 17th century or the opening 
decade of the ISth. In the alwoiiee of ti ustworthy documentary 
cviclencH, all attempts to ascertain the real authorship of the ])ieco 
must necessarily end in mere conjecture ; but the extraordinary 
similarity of its style to that, cultivated by Krancosoo dtf llossi, 
who is known to^^liavo been ilourishing at Bari at the time of 
Stradella’s death, is very significant. 

Much c.ontiovcr.sy has also been excited by another work, lately 
attributed to Striidolla, vix., a serennta for voices and instruments, 
of which two copies only arc known to exist, —one at the Con- 
servatoire at Pans, and the other, a late transcript, now at the 
Royal College of Music in liondon. The date of Ibis serenata is 
absfdutely unknown. Of evidence proving it to bo a genuine 
work by Stradclla tlicro is none in existence. Vet the question 
of its autlieiiticity is u most important one, for upon the strength 
of it Han<lel niuy perhaps be .some day gravtdy accused of having 
stolon from tbo Italuin composer some of the lincst passages in 
Jartu'l in Egupt. 

The compositions of Stradclla are remarkable for their gi^ceful 
foi'iii and the tciiderne.s» of their expression. Detached luove- 
nieiits will be found in Burney’s Ulaiory of Mime and the modern 
collection called (rcmmc d* AutivhUA. 

STHADIVAPJUS. See Violin. 

STKAFPOHD, Thomas Wentwokth, Earl of 
(1503 1041), son of Sir William Wentworth, of Went- 
wortli Woodhouse, near Rotherham, was born in 1593 in 
Chancery Lane, London. Ho was educated at St John’s 
College, Cambridge, and in 1011 was knighted, and mar- j 
riod Margaret, daughter of Francis, earl of Cumberland. 
In 1014 he rejiresented Yorkshire in the Addled Parlia- 
ment, but, as far as is now known, it was not till tlie 
parliament of 1621 that he took part in the debates. His 
position towards the popular party was peculiar. He did 
not sympathize with their eagerness for war with Spain, 
and ho was eager, as no man of that time except Bacon 
was eager, for increased activity in domestic legislation, 
lie was wliat, in modern times, would be called a reformer, 
and in those days a reformer was necessarily an upholder 
of the authority of the crown, in whose service the most 
experienced statesmen might be expected to be found, 
whilst the members of a House of Commons only sum- 

^ See No. 1272 in Cat. Hart. MSS., Brit. Mus. Wanley, how- 
ever, iiolleved Stradella alone to have been nmnlered and tbo lady to 
have escaped. ^ Called in some editions Se i miei 


moned at considerable intervals would be deficient in the ^ 
qualities necessary for undertaking successful legislation. 
On the other hand, James’s conduct of the diplomatic 
struggle with Spain was not such as to inspire confidence, 
and Wentworth’s bearing was therefore marked by a 
certain amount of hesitation. He was, however, more 
than most men prone to magnify his office, and James’s 
contemptuous refusal to allow the House of Commons to 
give an opinion on foreign politics seems to have stung 
him to join in the vindication of the claims of the House 
of which he was a member. He was at all events a warm 
supporter of the protestation which drew down a sentence 
of dissolution upon the third parliament of James. 

In 1622 Wentworth’s wife died, and in February 1625 
be married Arabella Hollos, the daughter of the earl of 
Clare. Of the parliament of 1624 he had not been a 
member, but in the first parliament of Charles ]. he again 
represented Yorkshire, and at once marked his hostility to 
the proposed war with Spain by supporting a motion for 
an adjournment before the House proceeded to business. 
His election was declared void, but he was re-elected. 
When he returned to parliament he took part in the op- 
position to the demand made under the influence of 
Buckingham for war subsidies, and was consequently, 
after the dissolution, made sheriff of Yorkshire, in order to 
exclude him, as hostile to the court, from the parliament 
which met in 1626. After tlio dissolution of that par- 
liament ho was dismissed from the justiceship of the peace 
and the office of castoa rotuLornm of Yorkshire. 

Wentworth’s position was very different from that of 
the regular opposition. He was anxious to serve the 
crown, but he disapproved of the king^s policy. “Mj 
rule,” ho wrote December 1625, “which I will nevei 
transgress, is never to contend with the prerogative out 
of parliament, nor yet to contest with a king but when I 
am constrained thereunto or else make shipwreck of my 
peace of conscience.” In January 1026 ho had asked 
for the presidency of the C-ouncil of the North, and had 
visited and made overtures to Buckingham. His subse- 
quent dismissal was probably tho result of his resolution 
not to support the court in its design to force the country 
to contribute money without a parliamentary grant. At 
all events, he refused in 1027 to contribute to tbo forced 
loan, and was placed in confinement in Kent for his 
refusal, 

Wentworth’s position in the parliament of 1028 was a 
striking one. He joined the popular loaders in resistance 
to arbitrary taxation and imprisonment, but he tried to 
obtain his end with the least possible infringement of the 
prerogative of the crown, to wdiich he looked as a reserve 
force in times of crisis. With the approbation of the 
House he led the movement for a bill which would have 
secured tho liberties of the subject as completely as the 
Petition of Right afterwards did, but in a manner less 
offensive to tho king. The proposal was wrecked upon 
Charles’s refusal to make the necessary concessions, and 
the leadership was thus snatched from Wentworth’s hands 
by Eliot and Coke. Later in the session he fell into con- 
flict with Eliot, as, though he supported tho Petition of 
Right in substance, ho was anxious to come to a compro- 
mise with the Lords, so as to leave room to the king to 
act unchecked in special emergencies. 

On July 22, 1628, not long after the prorogation, 
Wentworth was created Lord Wentworth, and received a 
promise of the presidentship of the Council of the North at 
the next vacancy. Even on political matters he had never 
been quite at unison with the parliamentary opposition, 
and in church matters he was diametrically opposed to 
them. Since the close of the discussion on the Petition 
of Right, church matters had come into greater prominence 
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than ever, and Wentworth was therefore thrown strongly 
on the side of Charles, from whom alone opposition to 
Puritanism could possibly come. This attachment to 
Charles was doubtless cemented by Buckingham's murdfor, 
but, if ho took the king’s part with decision and vigour, it 
must be remembered that, as has been already said, ho 
was above all a man prone to magnify his office, and that 
things would look differently to him than they had done 
before he was in his new position. For the charge of 
apostasy in its ordinary meaning there is no foundation. 

As yet Wentworth took no part in the general govern- 
ment of the country. In December he became Viscount 
Wentworth and president of the Council of the North. 
In the speech delivered at York on his taking office he 
announced his intention of doing his utmost to bind up 
the prerogative of the crow'ii and the liberties of the 
subject in indistinguishable union. “ Whoever,” he said, 
“ ravels forth into questions the right of a king and of a 
people shall never be able to wrap them up again into the 
comeliness and order ho foimd them.” 

The session of 1629 ended in a breach between the king 
and the parliament whicli made the task of a moderator 
hopeless. Wentworth bad to choose between helping a 
Puritan House of Commons to dominate the king and 
helping the king to dominate a Puritan House of Commons. 
He itistinctively chose the latter course, and he tlirew 
himself into tlie work of repression with characteristic 
energy, as if the establishment of the royal powxT w^as the 
one thing needful Yet oven when he was most resolute 
in crushing resistance he held that he and not his 
antagonists were maintaining the old constitution which 
they had attempted to alter by claiming supremacy for 
parliament. 

In November 1029 Wentwwth became a privy 
councillor. In October 1631 he lost his second wife, 
and in Octob(3r 1632 he married Elizabeth llhode^s. Jn 
January 1632 he had been named lord-deputy of Ireland, 
having performed his duties at York to the king’s satis- 
faction, though he had given grave offence to the northern 
gentry by the enforcenmnt of his authority. It w^as a 
cardinal point of liis system that no wealth or station 
should exempt its ]»os.scssor from obedience to tlie king. 
Not only was the announcement of this principle likely to 
give offence to those who were touched by it, but in its 
application A\"entworth was frequently harsh and over- 
bearing. In general he may have been said to have 
worked rather for equality under a strong Government 
than for liberty. 

In Ireland Wentworth would have to deal with a 
peoj)lo which had not arrived at national cohesion, and 
amongst which had been from time to time introduced 
Englisli colonists, some of them, like the early Norman 
settlers, sharing in the Catholicism of the natives, whilst 
the later importations stood aloof and prcscr^^od their 
Protestantism. There was also a class of officials of 
Englisli derivation, many of whom failed to reach a liigh 
standard of efficiency. Against these Wentworth, who 
arrived in Dublin in July 1633, waged war sometimes 
with scanty regard to the forms of justice, as in the case 
of Lord Mountnorris, whom he sent before a court-martial 
on a merely formal charge, which necessarily entailed a 
death sentence, not becaust^ he wanted to execute him, but 
because he knew of no other way of excluding him from 
official life. 

The purifying of official life, however, was but a 
small part of Wentworth’s task. In one W’ay, indeed, 
he conceived his duty in the best spirit. He tried at 
the same time to strengthen the crown and to benefit 
the poor by making the mass of the nation less dependent 
on their chiefs and lords than they had been before, and, 
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though Wentworth could not do away with the effects of 
previous mistakes, ho might do much to soften dowm 
the existing antagonism between the native population 
and the English Government. Unhappily his intentions 
were frustrated by causes resulting partly from his ow’n 
character and partly from the circumstances in which he 
was placed. 

In the first place, Wentworth’s w^ant of money to carry 
on the Government w^as deplorable. Ju 1631 he called a 
parliament at Dublin, and obtained from it a consider- 
able grant, as well as its co-operation in a remarkable 
series of Icgislativii enactments. The king, however, had 
previously engaged his word to inak(» ci‘rtain concessions 
known as the “graces,” and Wentworth lu.soJved that some 
of these should not be granted, and took upon himself to 
refuse what his master had proinisiJcL The money granted 
by parliament, however, would not last for e\cr, and 
Wentworth resolved to create a balance between revenue 
and expenditure before the supply was exhausted. This 
he succeeded in doing, partly by making a vast improve- 
ment in the material condition of tlie country, and partly 
by the introduction of mono}»olies and other irregular 
payments, which created wide dissatisfaction, especially 
amongst the wealthier class. 

Towards the native Irisli Wentworth’s bearing was 
benevolent but thoroughly unsympathetic. Having no 
notion of developing their qualities by a jirocess of natural 
growth, his only hope for them lay in converting them 
into Englishmen as soon as jiossible. They must be made 
English in their habits, in their laws, and in their religion. 
“1 SCO plainly,” he once wrote, “that, so long as this 
kingdom continues Fo[>ish, they arc not a pecqile for the 
crown of England to be confident of.” Jt is true that he 
had too much ability to adopt a system of irritating 
persecution, but from time to time some word or act 
escaped from him which allow^ed all wlio wTro concerned 
to know wliat his real opinion was. For the present, 
hovrever, he had to coutimt himself with forging the 
instrument by wdiich the hoped-for conversion w^as to be 
effected. The Establislied Gliurch of Ireland was in a 
miserable jilight, and Wcntw'orth busied himself with 
rescuing from the hands of such men as the earl of Cork 
the property of the church, which had in troublous times 
been diverted from its true purpose, and with enforcing 
the strict observance of the practices of the Englisli (’linrch, 
on the one hand Ujion recalcitrant rurilaiis, and on tlie 
other liand upon lawless disregarders of all decency. In 
this way ho hoped to obtain a chmch to which the Irish 
might be expected to rally. 

Till that lime came, he must rely on fori*e to kei'p order 
and to prevent any understanding growing up between 
the Irish and foreign powers. With tins olqect in view 
he resolved on pouring Jinglish colonists into (Vmuau’dit 
as James had poured them into Ulster. To do this he 
had taken ujion himself to set at naught (^liaihs's promise 
that no colonists should be forci'd into ( 'omianght, and in 
1635 ho jiroceeded to that ]^ro\lnce, when*, ndting up an 
obsolete title, he insisted njKiii the grand juri('s in all the 
counties finding verdiet.s for the king. One only, that 
of Galway, resisted, and the confiscation of Ganvay w^as 
effected by the Court ot Exclieqiier, whilst he fined the 
sheriff £1000 for summoning such a jury, and cited the 
jurymen to the castle chamber to answer for their offence, 
lie had succeeded in setting all Ireland against him. 

High'handed as Wcintwwth w^as by nature, his rule in 
Ireland made him more high-handed than ever. As yet 
he had never been consulted on English affairs, and it was 
only in February 1637 that Charles asked his opinion on 
a proposed interference in the affairs of the- Continent. 
In reply, he assured Charles that it would be unwise to 
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undertake even naval operations till ho had secured 
absolute power at home. The opinion of the judges had 
given the king the right to levy ship-money, but, unless 
his Majesty had “the like power declared to raise a land 
army, the crown” seemed “to stand upon one leg at 
home, to be considerable but by halves to foreign princes 
abroad.” The }jower so gained indeed must be shown to 
bo beneficent by the maintenance of good government, 
but it ought to exist. A beneficent despotism supported 
by popular gratitude was now Wentworth s ideal. 

In his own case Wentworth had cause to discover that 
Charles’s absolutism was marred by human imjierfections. 
Charles gave ear to courtiers far too often, and frequently 
wanted to do them a good turn by promoting incom- 
petent persons to Irish offices. To a request from Went- 
worth to strengthen the position of the deputy by raising 
him to an earldom he turned a deaf ear. Yet to make 
Charles more absolute continued to be the dominant note 
of his policy, and, when the Scottish Puritans rohelled, he 
advocated the most decided measures of repression, and in 
February 1G.‘19 he offered the king 2000 as his contri- 
bution to the expenses of the coming war. He wavS, liovv- 
ever, too clear-sighted to do otherwise than deprecate an 
invasion of Scotland before the English army ^\as trained. 

In September lOIPJ, after Charles's failure in the first 
Pishops’ War, Wentworth arrived in England to conduct 
in the star charnhi^r a case in which the Irish chancellor 
was being proseimted for resisting the dejmty. From 
that moiiicnt Jie stepped into the place of Charles’s prin- 
cipal adviser. Ignorant of the extent to which opposition 
had developed in England during Ids absence, he rocom- 
inend(3d the calling of a j»arliament to support a renewal of 
the war, hoidng that by the offer of a loan from the privy 
councillors, to which ho himself contributed £20,000, he 
would place (!Jharles above tlie necessity of submitting to 
the new parliament if it should prove restive. In January 
1 640 he was created carl of Strafford, and in March he 
went to Ireland to hold a parliament, where the Catholic 
\(»te secured a grant of subsidies to ho used against the 
IVesbyterian Scots An Irish army was to bo levied to 
assist in the coming war. AVhen in April Strafford 
returned to England ho found the Commons holding back 
from a grant of supply, and tried to enlist the peers on 
tlie side of resistance. On the other band, he attempted 
to induce (.'^harles to be content with a smaller grant than he 
had originally asked for. The Commons, however, insisted 
on peace with the Scots, and on May 9, at the privy council, 
Strafford, though reluctantly, voted for a dissolution. 

After this Stratford supported the harshest measures. 
Jle urged the king to invade Scotland, and, in meeting 
the objection that England might resist, he uttered the 
words wdiicli cost him dear, “You have an army in Ire- 
land,” — the army which, in the regular course of affairs, 
was to have been employed to o[)erate in the west of 
Scotland, — “you may employ here to reduce this king- 
dom.” He tried to force the citizens of London to lend 
money. He supported a project for debasing the coinage 
and for seizing bullion in the Tower, the property of 
foreign merchants. He also advocated the purcliasing a 
loan from Spain by the offer of a future alliance. He 
was ultimately appointed to command the English army, 
but was seized with illne’?3, and the rout of Newburn 
made the [losition hopeless. In the great council at York 
he showed his hope that if Charles maintained the defen- 
sive the country would still rally round him, whilst he 
proposed, in order to secure Ireland, that the Scots of 
Ulster should be ruthlessly driven from their homes. 

When the Long Parliament met it was preparing to 
impeach Strafford, when tidings reached its leaders that 
Stratford, now lord-lioutonant of Ireland, had come to 


-STR . 

London and had advised the king to take the initiative 
by accusing his chief opponents of treason. On this the 
impeachment was hurried on, and the Lords committed 
Stafford to the Tower. At his trial in Westminster Hall 
he stood on the ground that each charge against him, even 
if true, did not amount to treason, whilst Pym urged that, 
taken as a whole, they showed an intention to change the 
Government, which in itself was treason. Undoubtedly 
the project of bringing over the Irish army, probably never 
seriousiy entertained, did the prisoner most damage, and 
when the Lords showed reluctance to condemn him the 
(Commons dropped the impeachment and brought in a bill 
of attainder. The Lords would probably have refused to 
pass it if they could have relied ou Charles’s assurance to 
relegate Stratford to private life if the bill were rejected. 
Charles unwisely took part in projects for effecting Strafford’s 
escape and even for raising a military force to accomplish 
that end. The Lords took alarm and passed the bill. On 
May 9, 1641, the king, frightened by popular tumults, 
reluctantly signed a commission for the purjwsc of giving 
to it the royal assent, and on the 12th Strafford was exe- 
cuted on Tower Hill. (s. r. «.) 

STRAITS SETTLEMENTS, the collective name given 
to the British possessions in the Malay Peninsula (see 
vol. XV. p. 320, and Plate VI.), derived from the straits 
which separate the peninsula from Sumatra and which 
form so important a sea-gate between India and China. 
The Straits Settlements are defined, by letters patent 17th 
June 1885, as consisting of the island of Singapore (which 
contains the seat of government), the town and province 
of Malacca, the ten*itory and islands of the Dindings (off 
Perak), the island of Penang, and Province Wellesley, 
with their dependencies actual or j)rospeclivo. The Cocos 
or Keeltno Islands (y.^^)^ formerly attacJied to Ceylon, 
were transferred to the Straits Settlements in 1886. 
These possessions have formed a crown colony since 1867, 
previous to wdiich they were administered as a presidency 
of the Indian empire. The governor, apjiointed for six 
years, is assisted by an executive and a legislative council. 
Resident councillors are stationed at Penang and Malacca, 
and since 1874 British residents have exercised supervisioc 
at the native courts of Perak, Selangor, and Surigei Ujong^ 
and are assisted by a staff of Euro]>ean officials. 

The following are the area and population (with details of rare 
divisions) of the settlements: — 
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'Pile jiopuhition, whieli tlius was 306,775 in 1871 and 423,384 in 
1881, WHS estimated at 473,000 in 1884. The increase is solely 
jiroduccd by immigration of Chinese and natives of India; for, 
while, the. total number of births rcgistei*ed in Singapore, Penang, 
I'rovincc Welleslf\v, and Malacca was in tlie three years 1881-83 
only 21,134, the deaths were 37,151.^ In 1883 61,206 Chinese 
Unded at Siugajiorc and 48,419 in renang; and, though the influx 
of Indian cooln‘s has been retarded by tbc stringent pixitective 
laws of tlie Indian Oovernment, the stream of immigration has 
been .steadily increasing in voluTiit*. The number of Chinese is 
jirobahly la;low the truth, as they were very reluctant to fill up 
the returns. In 1867, the date of the transfer to the crown, the 
colony had, it wa.s estimated, not more than 283.384 inhabitants. 

Tlie revenue, which was in 1868 only about 1,301,843 dollars, 
had risen by 1886 to 3,710,639, a largo proportion being derived 

^ The number of liospilul cjases, aud eoiise.queiitly the dcath-iatc, is 
affecte<l, liowever, by th(3 fact that natives from the rest of the penin- 
sula, whose diseases prove beyond native skill, are often brought to 
the colonial hospitals. 
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from opium aud spirit taxation (712,600 dollars in 1868 and i 
2,152,700 in 1884^). The expenditure in the same period incmised 
from 1,197,177 to 3,652.771 dollars. In 1868 12,400 dollars were 
devoted to edueation (95,600 in 1884). Public works were credited 
with 146,800 dollara in 1868 but with 1,170,000 in 1884. The ports 
of the Straits Settlements are all free. In 1867 the total burden 
was 1,237,700 tons, iu 1873 2,507,000 tons, and in 1883 4,290,600. 
The value of the united imports and exports ivas in 1867 about 
£14,040,000, and iu 1883 it was estimated by Sir Prodeiick Wold at 
£38,624,200. The imports usually somewlmt exceed the exj^Kjrth. 

Malacca. — The teriitory of Malacca lies between the river 
Linggi and the Kiisang, which separate it respectively from Sungei 
Ujong to the north-west and the Muar district of Johor to the 
•<!ast. To the north it inarches with Negri Scmhilau. Forest 
conservancy is beginning to be carefully atLciidcd to, and |)eppcr 
growing has rc'ciitly been started with success at Arra Kudah by 
Achineso settlers. Tapioca and tin arc among the exports, the 
latter, brought fioin tlie Selangor mines, being smelted iu Malacca. 
The average birth-rate in 1881-83 was 2046 and the death-rate 2642. 
The city of Malacca has already been described, vol. xv. p. 312. 

1*KINCK OF Wales Islano* (or Poimnsr) and SiNOAroKE arc 
treated in separaU' articles. 

PitovtNCE Wellesley, which lies ojiposite Penang, was at one 
time part of the Kedah territory, from which it is now separated 
by the Kwaltt Muda river. Southwards it extends (since 1874) a 
Jittlo to the soutli of the Knaii river and inarches with Perak. 
The boundary was rectitied by treaty witli Siam in 1867. Pnitter- 
worth is tlie seat of tlie Government head(juarters. The country 
consists for the most part of fertile plain, and the remainder, <ibont 
•one eleventh of the whole, is low wotxlc-d hills (Iiighest 1841$ feet). 
Some of the, low laud is rich dark alluvial soil, and lumdi of it is 
sandy ; in the lulls a ferruginous sandy loam ol rather poor quality 
jirevails. Sugar-growing has long h(*cn a stajde industry, aud lea 
plantations hogaii to be formed in 1869-70. 

The Hindi nos belonged originally to the state of Perak. The 
Pritish teriitory extends some 26 miles from north to south. 
Though it basil inagniln'ciit iiatuial harbour, ‘*it lias not lutbeito,” 
aays Sir Fre<leiick Weld, ‘Mieeu a ])rogiessive distiiet. Unt I 
think its time is at Inind. U imsluees tin, timber, and ebony, 
and turtles frequent the neiglihouiing islands,” Diiidiiig Islaiut 
lies olf the inuiitli ol tlie river of the same name. 

Perak is an extensive tract of country, comprising the. great 
)»art of the basin of the Perak river (whieli runs north and soaih, 
almost jiarallel w'itli the coast of the peninsula, lor iipw'ards of 130 
miles, excluding tlie windings, before it turns abruptly west to 
stbo Strait) and all tlie basin ol the Bcrnam river. The boundary 
'towards Patani cuts tlie Peuik river at tlie rapids of Jeraiii 
Piinjaiig. Tlie jiojmlation of tin* states is about 110,000, among 
»tJie more noteivortliy tribes lieing the Sakcis. Peiak was brought 
into closer relation to Hritain by the treaty signed at I’aiikor 
(Pangkore) in the Diiulmgs, 20th January 1874, which authoiircd 
the appointment of a llritish resident and assistant resident. Tlio 
first resident, J. W. Pin'h, wa.s luimlcrod in November 1875 ; but 
Jlritish troops fiom India and China, under Gcjienil (Sir Fiaiicis) 
•Colbornc, soon sujqircssed tlie, insurrectionary movement. One 
-column crossed from Larut to Kwala Kungsa and defeated the 
rebels at Kotab Lainah, Fnggar, and Pick, and another advanced 
from Panda Paru (wdiere Mr Pirch w'as buried) to Phiiija, tlie 
residence, of the ex-sultan Ismail, and thence to Kinta on the 
Kinta river, the cajiital of I’erak. As it Wfi.s discoveicd that 
Abdullali, tlic ruling sultan, Innl been accessory to the inuider of 
Mr Pircli, lie was deposed in 1877 and banished to Mahe (Sey- 
chelles). The. residency of Lower Perak was i*enioved from Panda 
Pant to Diirian Sabatung, the iilace, wdieie tlie Pidor ami Patang 
Padang join the main stri'iim of tlie Kung.sa or Perak, and il has 
again been removed to Tcluk Anson (Telnk Mali Iiitan), low er down, 
thocoiitieof the inland trade. The residency of Upp^r Perak is 
at Kwala Kungsa. Perak has made w'ondertiil advance since the 
war. Us revenue was 312,876 ih llais in 1877, and in 18S4, at a 
mode.rate estimate, 1,435,697. In 1877 there was only one line of 
good load in the country,- from Larut tliroiigli the pass of Pukit 
Perapit to Kwahi Kungsa; now large tracts have been opcimd up 
with ro.ids ami hridlc-jiatlis. **Kivera have been cleared of <di- 
structions, telegraph fines laid down, court-houses, hos}ulals, 
])oUce-stari<ms, &c., built, ninl a line of railway (8 miles) con- 
•stnicted from Port Weld, the port ol Larut, at Telnk Kurlung, 
where vessels drawing 13 to 15 feet c-aii enter to Taipcng (Thai- 
peng).” The revenue is mainly derivoil from a duly on tin, winch 
is largely mined in Larut, &c. The mines of the (’apitaii China 
ill 1883 produced to the value of "105,000. Collee and tea ]>laiit- 
ing seem to piomise w'cll. 

Selangor lies to the south of Peiuk, and consists mainly of the 
basins of tiie. Selangor, the Klang, ami the Laiigat, of which ilic last 
two meet in a common delta to the south of S'* N. hit. I'rcvious 
to 1880 the. seat of the Piitish resident and staff was at Klang, at 
the heail of IS-feet navigation on the Klang river ; at that date it 
was transferred to Kwala Lumpur, at the junction of the Gombah 


with the Klang, the Iiighest ]>oiiit reached by the cargo boats which 
bring up provisions for tlie tin-miners and return with tin, gutta- 
percha, and other luodiiee. There arc tin mining settlements at 
Kaiicbing, IJlu Selangor, Ulu Peniam, Ulii Gombah, Ulii Klang, 
Glu Laiigat, Siuigie Patch Itccko, Kajaiig, Ampagiian, &c. The 
mine at Aniiaignan was houglit for 170,000 dollars by Singapore 
iiieiehauts. The iiopnlation of Selangor (60,000,-29,600 of them 
Chinese) is rapidly increasing by immigration from China, India, 
and Sumatra. Since the of the civil war (1867-74) and the 
acceptance of the Pritish resident the country lias rapidly dcvcl- 
opeu. At the mouth of the Selangor lu-s the town of that name, 
with ruins ot an old Dutch foil ami the stone on wdiich the. sultans 
of Selangor reetdve investitui •*. At Klang, np the Klang river, 
lies the ]>nncipal port of the country, now' coniieelcd by railway 
with Kwala Lniiipor (22 miles distant), the i-apital, which has 
grown into a considciahle town, with a hospital, t»r,'.MTiimcnr house, 
lesidency, &c. The sultan resides at Jngra, on a deltaic branch of 
the Liingat. The revenue of Selangor w'as estimated at 596,877 
dollars in 1884 ; but the war debt was still 2.'i9,ooo doll.iis in 1883, 

SUNGEI IJ.IONG (500 square mill's, iiielnUing LuK nt and Siingci 
Piiih j population 14,000, the gi cater p.irt being Chi ne.se) also shows 
steady progress. Its revenue rose from 67,000 dollais in 1874- 75 
to 121,176 in 1884. Knro])cai) eotJ'ec and cocoa idantations and 
Chinese tapioca, pepper, and gambler plaiitalioiis arc at work 

The. interference ot the Pritish Government is ficqueiitly sought 
in the territory ol the Negri Sembihiii (the so-called “ Nino Stute.s,” 
which are now really seven in miinber), Sii Mciianti, Nnmbaw', 
Johole, Jellyc', Muar, Jempolt, Seiramet. 

See Jonmaf of the fStratfs Auatic Hoctety^ Singaiiuiu: Dowilen, The Malay 
l*etnnmlfi, l.Hfi2; Vaeher, IVelvv lears in Malaya, M'Nnir, Perak a>td the 
MatatK, ]S78, \y. Il D'Alnieiiltt, “GeojiiHphv of Perak and Salnii|;oi*e,’* in ./. 
hoy Orotj. *<or., 1870; Sir bieilciu'k Welil, “ Smuts Settlements,'’ in Pro^eeUinys 
of Jtoyal Colonial Jmfitntef I8S I s-l. The tSlraits Directory, ISSO, uiiJ tltc woiks 
mentioned in the uiticle Malai I'aNiNscLA. 

STJIALSUNI), a seaport and small luanufactiiring 
town in Western Pomerania, Prussia, is situated on the 
Strelasund, an arm of tho Jlaltie Sea, 2 miles wide, which 
separates the island of llugen from tho mainland, 115 
miles to the north of Dorlin and 85 miles 4o tho north- 
west of Stettin. The position of the town on a small 
triangular islet, only connected with tho mainland by 
moles and bridges at the angles, has alw^ays rendered its 
fortification comparatively easy, and down to 187.'i it was 
a fortress of the first rank. The quaint archib*cture of 
the liousos, many of wliich present their curious and 
handsome gables to the street, gives Stralsund an interest- 
ing and old-fashioned appearance. The three vast (lothic 
churches of St Nicholas, St l^Iary, and St James, erected 
in tho 14th and 15th centuries, and tho town-house, 
dating in its oldest part from 1310, are among the more 
striking buildings. Tho public library, founded in 1709, 
contains 00,000 volumes. The manufactures of Stralsund 
are more miscelJaneous than extensive ; they include 
machinery, beer, oil, paper, i»laying-cards, and sugar. 
The trade is chieHy confined to tho shijiping of grain, 
malt, and timber, witli sonic cattle and wool. In 1884 
512 sea-going shi]is and 1904 river craft entered tho har- 
bour, whicli is 2 >rofectcd by the fortified island of Dan- 
holm, and 513 sliips and 1904 river-craft cleared. In 
1882 the port owned a licet of 247 seagoing ship^, with a 
burden of 41,170 tons, licsides numerous .smaller craft 
bt'low 00 tons. The population in 1880 was 29,481, in 
1885 28,981. More tlian a fourth of the inhabitants re- 
side in the Knieper, Trib.secr, Franken, and ITarliour sub- 
urbs on tho mainland. About 1000 are Ifoinan (MhoPcs 
and 140 Jew.s. 

Stralsund w'us founded in 1209 by Jaiomar L, prince ut Kiigeti, 
and, though ai'vcnil tiun'.s d(jstro\id, .steadily piospcrcd. It W'as 
Olio of the five Welldish towns wln/.sc allirunc extorted from King 
Knc of Norway a favouiablc < odiiimti nil ticaty in 1284 85 ; and in 
the 14th ccntuiy it wa.s scioml onl} to Liiherk in ilic lianscalic 
League. Although under the swiiy of the dnkc.s of Ponicraiiia, the 
city W'as ablo to in.iiiil/iin a iiniiked dcgicc of independence, whieh 
IS Ktill appaient in its muiijcipal privileges; it is also the onl\' 
tow'll in PiUHsia, wilh tlic exerplioii of Preslan, winch has an inde- 
pemlent municipal eeclcsiastu'al consistory. Its early Protestant 
sympathies placed it on tho side of Sweden during the Thirty 
Vears’ War; iiml in I <528 it sULcesslully resisted a siege of cloven 
weeks by Wallenstein, who had .swoin to take it “though it were 
chained t.o licaveii.” Ho was forced to rcti»-«} with the loss of 
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12,000 men; and a yearly festival in the town still celebrates the 
occasion. A.ftcr the peace of W estphalia Stralsiiud wjwj ceded with 
the rest of Western Poineiania to Sweden; and for more than a 
century and a half it was expobcd to attack and ca])turo as the 
tHe-ik-2iont of the Swedes in (Jontiiiental Kurope. In 1815 it passed 
to Prussia. In 1809 it was the scene of the death of Major Sehill, 
in his gallant though inelloctual attempt to rouse his countrymen 
against the Freucli iiiva»lers. 

STRANOE, Bib Robebt (1721-1792), an eminent line 
engraver, was descended from the {Scottish family of 
Strange, or Strang, of Ralcasky, P'ifc, and was born in the 
Mainland of Orkney, on July 14, 1721. In his youth lie 
spent some time in an attorney’s office ; but, having mani- 
fested a taste for drawing, he was apprenticed, in 173f), to 
Richard Cooper, an engraver in Edinburgh. After leaving 
Cooper in 1741, lie started on his own account as an en- 
graver, and had attained a fair position when, in 1745, he 
joined the Jacobite army as a member of the corps of life 
guards. He engraved a half-length of the Young Pre- 
tender, and also etched plates for a bank-note designed for 
the payment of the troops. He was present at the battle 
of Culloden, and after the defeat remained iii hiding in 
the Highlands, but ultimately returned to Edinburgh, 
where, in 1747, he married Isabella, only daughter of 
William Lumisden, son of a bishop of Edinburgh. 

In the following year he proceeded to Rouen, and there 
studied drawing undin* J. Jl. Descamiis, carrying off the 
first prize in the Academy of Design. In 1749 be removed 
to Paris, and placed himself under the celebrated Lc Has. 
It WHS from this master that he learned the use of the 
dry jioint, an instrument wliich he greatly improved, and 
em[»loyed with excellent effect in his own engravings. In 
1750 Strange returned to England. Presently ho settled 
in liondon along with his wife and daughter, and super- 
intended the illustrations of Dr William Hunter’s great 
^\ol•k on the Gravid f/fn'us, published in 1774. The 
])lales were engraved from red chalk drawings by Van 
Kymsdyk, now preserved in the Hunterian Museum, Glas- 
gow, and two of tliem wore executed witli great skill by 
Strange’s own hand. Ry his jilates of the Magdalen and 
Cleopatra, engraved after Guido in 1753, lie at once 
cstabJislied his professional reputation. 

lie was invited in 1759 to engrave the portraits of 
the jiriiice of Wales and Lord Rute, T>y Allan Ramsay, 
but declined, on the ground of the insufficient remunera- 
tion offered and of the pressure of more congenial w^ork 
after the ])roductions of tlie Italian masters. His refusal 
was attributed to his Jacobite proclivities, and it led to 
an aiTimonious correspondence wdth Ramsay, and to the 
loss, for the lime, of royal patronage. In 1700 Strange 
started ou a long meditated tour in Italy. Ho studied 
in Florence, Maples, Parma, Rologna, and Rome, execut- 
ing innumerable drawings, of which many— the Day of 
(■orreggio, the Danae and tlie Venus and Adonis of Titian, 
the St Cecilia of RuphaL*!, and the linrberini Magdalen of 
Guido, ttc. -were aftorw^ards reproduced by Ids burin. 
On the (xontinont he was received with great distinction, 
and he w’as elected a member of the academies of Rome, 
Florence, Parma, and l^aris. He left Italy in 1764, and, 
having engraved in the French capital the J ustice and the 
Meekness of Raphael, from the Vatican, he carried \hem 
with him to London in the following year. 

The rest of his life was spent mainly in these two cities, 
in the diligent prosecution of his art. In 1700 he was 
elected a member of the Incorporated Society of Artists, 
and in 1775, piqued by the exclusion of engravers from 
the Royal Academy, he published an attack on that 
body, entitled An Enquiry into the liise and Proyreaftof 
the Poyal Academy of Arts at Lotulon^ and prefaced by a 
long letter to I.ord Bute. In 1787 ho engraved West’s 
Apotheosis of the Princes Octavius and Alfred, and was 
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rew'arded with the honour of knighthood Ho died iiii 
London on the 5th of July 1792, 

In tho tochnimie of engraving Strange was a niastor. His- 
lino is tender ana flowing, without monotony or confusion, and 
liis expression of flesh is eliaracterized 1)V uncommon delicacy and 
transparency. In drafisiiiaiiship his works are often defective. 

After his death a si>lendid edition of reserved proofs of his 
engravings was issued ; and a catalogue of Ids woiks, by Chsrlea 
Blanc, was published in 1848 by Kudolph Weigel ot Leipsic, 
foniimg part of Lc Graveur en Taillc See Memoirs of Sir 

Hobert Strange^ KiU.y and his li rather- in- law Andrew Lumisden^ 
by James Renuistouu of Dennistoun, 1855. 

8TUANRAER, a royal burgh of Wigtownshire, Scot- 
land, is situated on the North Channel, at the head of 
Loch Ryan, 7J miles north-east of Portpatrick, and 59 
miles south-south-west of Ayr. In the centre of the town 
is the old baronial castle of tho 15th century occupied by 
Claverhouse when he held the office of sheriff of Galloway. 
The principal public buildings are the old town-hall, the 
new town-hall and court-house (1873), and the academy 
(1845). A reformatory jirovides accommodation for 100 
boys, and there is a combination poorhouse for the county 
and a few parishes beyond it. The town possesses a 
library and public reading-room. The harbour, which 
is tidal, only admits the entrance of vessels of 150 tons, 
but there is good anchorage in tho loch, and the east pier 
permits of the approach of largo steamers, which ply in 
connexion with the railway daily to Larne in Ireland. 
There is also steam communication with Glasgow, Liver- 
pool, and other towns ; but since the construction of tlier 
Girvan and Portpatrick Railway tho trade of the port has- 
been on the decline. Tlie principal import is coal, and 
the principal exports are agricultural produce. The town 
is chiefly dependent on agriculture. The fishing industry 
is of minor imjiortanco. The population in 1881 of the 
royal burgh (area 55 acres) was 3455, and of tho police 
burgh 0342. Tlie town was created a burgh of barony 
in 1590, and a royal burgh in 1017. In 1885 its parlia- 
mentary representation (it had been one of the Wigtown 
burghs) was merged in tliat ot tho county. 

ISTIIASBIJRG (Germ. Strassbifryy Fr. i^*t?'asbotirf/), the 
principal town of Alsace, and a fortress of the first rank, 
is situated at the junction of the 111 and the Breusch, 
about t\vo miles to the west of the Rhine, in one of 
the most fertile districts in the upper RhenisJi plain. 
It lies about 90 miles to the nortli of Basel, 250 miles 
to tho east of Paris, and 370 miles to the south-west 
of Berlin. Since 1871 
it has been tlie seat 
of government for the 
German crownland of 
A Isace-Lorrai n e (Elsass- 
Lothringen) ; and it is 
also the see of a 
Roman Catholic bishop 
and the headquarters of the 15th cor[>s of tho German* 
army. 

I'he town proper is divided by the arms of the III into 
three parts, of which the central is the largest and most 
important. Most of the streets are narrow and irregular, 
and the quaint aspect of a free medimval town has to a 
considerable extent been maintained. The quarters which 
suffered most in tho bombardment of 1870 liave, how- 
ever, been rebuilt in a more modern fashion, and tho 
recent widening of the circle of fortifications, with the 
destruction of the old walls, has given the city opportunity 
to expand in all directions. 

By far the most iirominent building is tho minster, 
or catliedral, which in its present form represents tho 
activity of four centuries. Part of the crypt dates from 
about 1015 j the apse shows tlie transition from the 
Romanesque to the Gothic style ; and the nave, finished 
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in 1275, is a fine specimen of pure Gothic. Of the 
elaborate west fa 9 ade, with its singular screen of double 
tracery, the original design was furnished by Erwin of 
Steinbach (t*. 1318). The upper part of the facade and 
the towers were afterwards completed in accordance 
with a different plan, and the intricate open-work spire 
on the north tower, 465 feet high, was added in 1435. 
The sculptural ornamentation both without and within 
is very rich. The astronomical clock in the south tran- 
sept, constructed in 1838-42, contains some fragments 
of the famous clock built by Dasypodius in 1571. The 
church of St Thomas, a Gothic building of the 1 3th and 
14th centuries, contains a fine monument to Marshal Saxe, 
considered the chjef (Tauvre of the sculptor Pigalle. Other 
notable buildings are the Temple-Neuf, or Neukirche, re- 
built since 1870 ; the old episcopal palace (1731-41), now 
the library; the old prefecture; the theatre; the town- 
house ; and the so-called “aubetto,” containing the conscr- 
vatorium of music. The university of Strasburg, which was 
suppressed in the French Revolution as a stronghold of 
German sentiment, was reopened in 1872, and now occupies 
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a handsome now building erected for it in 1884. The 
university and town library, containing about 600,000 
volumes, consists largely of the books sent from all parts 
of Germany to compensate for the town library destroyed 
in the bombardment of 1870. The precious incunabula 
and manuscripts which then perished are, however, irre- 
placeable. General Klcber, w^ho was a native of Strasburg, 
and Gutenberg, who spent part of his life here, are both 
commemorated by statues. Many private houses aro most 
quaint and interesting illustrations of timber architectuje. 
Pleasant fiublic parks and gardens fringe the town. 

The population in 1880 was 104,471, including 51,859 
Roman (Catholics, 48,691 Protestants, and 3521 views. In 
1885 the total population had risen to 112,091, showing an 
increase of 7*29 per cent. The town, strictly so called, dt»es 
not contain more than 90,000 inhabitants, the rest belong- 
ing to the suburban villages, lilven before the w^ar of 1870- 
71 more than lialf of the inhabitants spoke Gorman as 
their mother-tongue, and this proportion has probably been 
somewhat increased since. The sympathies of the people, 
however, like those of most of the Alsatians, lay with 
France, and it will retpiiro the growth of a new generation 
to bring about a complete reconciliation to German rule. 


The chief industries of Strasburg aro tanning, brewing, and the 
making of steel goods, raaLhniery, and tobacco. To these must be 
added the stall-jatteiiing ot geese for its celchratcd dc foU 
<jras, an <>ccnpatiou whicli fonos a most useful source of income to 
the poorer classes, "nie annual value of these ‘ ‘ fat liver pies ” sent 
out from Strasbuig is over Cl 00,000. The position of the town at 
the intersection of natural higb-\va3’s between France and Germany, 
Swit/eiland and Holgiuin, early made it a place of considerable 
coinmeivial iinportaiu’c, and it now carries on a brisk trade in 
agricultural pioduce, hams, sausages, sauerkraut, and hops. Its 
full dev(do])nient in this dbeetion, though favoured by the canals 
connecting tbe Rhine with the Kboiu; and the Manic, has been 
soinewhat liampcred by the iion ginlle onortifu atious. 

Strasburg lias always been a )»laee of great strategic iinj>ortanre, 
and as such strongly forlihed. I’he pentagonal eitad»d constructed 
by V aubnii in 1 G82- 84 was dost royed dm iiig the sifgc ot 1870. Tbe 
new German system ol itu'tilications consists of a gndlc oi fourteen 
detached iort.s, at a distance ot three to live miles tiom tlic centre of 
the town. Kelil, the Uie-dr.poulo\ Straslairg, and sevcial villagcsaro 
included ivithin this enceinte, and three ot tbe om\\oiks he on tl»o 
right bank of the Rhine, in the territory ot Baden. In ease of nei d 
a gieat ]»art of tho environs can be bud iitnlei water by the ganison. 

The site of Stra.sbuig seems to liave been ongin.di} oecnpird by 
a Celtic settlement, wlindi tho Roni.ins eomjneied and leplaced by 
the fortified station of Arymtoratuvi ^ afterwaids tbe licadquaiters 
of tho eighth legion. In the }ear 857 the moperor Julian saved 
tho frontier of the Ithine by a decisive victory gained here over tho 
Alcinanni, but about Haifa century later the whole of the dislnet 
now called Alsaeo fidl into the hancl.s of that Teutonic jieojde. 

I Towards the end of the 5th century the town jiassed to tlio 
Franks, who named it Stratalmrymii. The famous “Strasbuig 
oaths” (see Grumany, vol. x. p 48(0 weie taken here in 842 ; and 
in 928, through the homage jiuid b^" tini duke of Lorraine to 
Henry I., began tlie connexion of tbe town with tbe kingdom of 
Germany whicii w’as to last for more than seven centuries. The 
bishopric of Stiasburg was founded in the Merovingian period, and 
soon attained great wealtli ami import am'e. The early hisioiy of 
Stiasbiug, as in the ease of most episcopal cities, consists mainly 
of a recoid of tbe struggle between the liisbops and tbe eiti/ciis, — 
tbe. latter, as they grew in wealth and }>ower, feeling tbe fetters of 
ecclesiastical rule inconsmtent with their full development. The 
<*onflict was finally decided in favour of tbe citizens ny the bnttio 
of OberluiasbtTg'm in 1202 ; and the position of free imperial city, 
which had been eonteired njion Strasburg by Pliili}i of Swabia, 
w as not again disjuited, Tho tlivowing otVol tho episcojiul yoke 
wus followed by <lu intcriiril revolution (1882), winch admit toil the 
giuld.s to a Hiiarc in the goveinment of the city and imjiressed upon 
it the democtatic cbaracicr tlial it bore down to the French R«‘Volu- 
tiou. SLasbuig now became one of the most llouiishing of all tbe 
inifKirinl towns, and tbe names of natives or lesideiils like. Scbaslian 
Brant, Taulcr, Fischart, end Gciler von Kaysersborg show' tiial its 
pre-eiiiincncc W'as not coiifincd to t lie matiTial splici e. On t lie other 
liand, its fair fame is snllieil by such acts u.s the Imrniiig in 1849 of 
20(i() Jew's, accused of ejusing a pestilence by ]>oisoning tbe wells 
111 1881 Strasburg joined tbe Stadfebund, or Swabian League, and 
about a century latoi il icndeied cflieient aid to tbe Swiss conleiler- 
ale.s at Gransou and Nancy. The Reformation tcnind ready accept- 
ance at Strasburg, ilsfoiemost champion hem being Mai tin Ihiccr, 
and the city w'as skilfully jaloted thiougb the ensuing pciiod of 
religious dissension by its “studtineister’' Jacob Sturm, who se- 
cured for it very tavouiable terms ot. tbe end of tbe Sclimalkalil 
War. In the Thii ly VeaivS’ War Sri’;isbiiig escafw tl w ithoiit molesta- 
tion b^*^ observing a prudent neutrality, lii IGSl, during a time of 
pt*aee, it w'as suddenly seized by Lmiis XIV., and tins unjiistitiable 
action received foimal recognition at tbe jieme of K^xswick in 1G97. 
The immediate etlect of the ebaiige of Mipcriois W'as a ]iai tial lencrion 
in favour of Roman Galliolieisni, luit tin" nfy remained essentiall}'^ 
German until the Frcneli Revolution, wdieii it wms ib juiM'd of its 
privileges as a free town and sunk to tlic level «)1 a Fiench juoviii- 
cial capital. It was at Stiasbiug that Louis Najioleon pmde bis 
tiust incHeetiial attcm}»t to grasp power. In tlie w ir of 1870 Stras- 
burg, with its garrison of I7,000 men, suiremleud to the GermaiiH 
alter a .siege, of seven w'ceks The town and ratliedral sulleitd con- 
siderably from tho bomlmrdiiiont, but all tiaces ot tho havoc liavo 
now disap])eared. 

STRASS, or Paste. See CIlass, vol. x. p. 665. 
8TRATE(}Y. See Wak. 

STitATIfORl), usually (le.signated KTitATPOiiD-oN-AvoN, 
a market-town anti municijial borough of Juigland, in War- 
wickshiie, near the (JloncesterHliirc Itordcr, is pleasantly 
situated on the Avon, and on tho Great Western and Mid- 
land Railway lima, 26 miles south of Birmingham and 8 
south-west of W^arwick. The Avon is erossed by a stone 
bridge of fourteen arches, built by >Sir Hugh Clopton in the 
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reign of Henry VTI., and widened in 1814 ; by a bridge 
of nine arches, built of brick in 1826 ; and by a foot-bridge 
erected in 1«67, at a cost of ^500, on the site of a foot- 
bridge originally erected in 1599, and rebuilt in 1812. The 
«creets are wide and regular, crossing each other generally 
at right angles, and, says rl. O. Halliwell-Phillipps, “with 
the excei^tion of a few diffused buildings, scai’oely one of 
which is in its original condition, there is no resemblance 
between the present town and the Shakespearean borough ” 
(compare article Shakespbauk, vol. xxi, pp. 741 /*</.). The 
church of the Holy Trinity occupies the site of a Saxon 
monastery, which existed before 691, when the bishop of 
Worcester received it in exchange from Ethelred, king of 
Mercia. It is a fine cruciform structure, partly Early 
English and partly rert>endicular, with a central tower and 
lofty octagonal spire. It was greatly improved in the reign 
of Edward HI. by John do Stratford, who rebuilt the south 
aisle, lie also in 1332 founded a chantry for ju’iests, and 
in 1351 Tlalph de Stratford built for John’s chantry priests 
“ a house of square stone,’’ which catnc to be known as the 
college, and in connexion with which the church became 
collegiate. The jiresent beautiful choir was built by Dean 
Balshall (1465 -91), and in the reign of Henry Vll. the 
north and south transc}»ts were erected. The mural monu- 
ment of Shakespeare, who is buried in the chancel, is of 
special interest from its effigy of the poet, undoubtedly 
an authentic re])resentatiori, though somewhat altered and 
damaged by time. The foundation of the chapel of the 
guild of the Holy Cross was laid by Robert de Stratford. 
The guild, to which both sexes were admitted, was in exist- 
ence early in the 13th (‘entnry, and it was incorjKu-ated by 
a charter from Edward HI. in 1322. It was dissolved in 
1547, The house in which Shakespeare was born still 
stands, — although its external appearance is much altered, 
— and an apartment is by immemorial tradition pointed out 
as his birth-room. In 1597 Shakespeare purchased Now 
Place for his residence (see vol. xxi. p. 765). Shakespeare’s 
house was pulled down by Sir John Clopton in 1702, and 
the large new mansion erected on its silo was pulled down 
by Sir Francis (lastrcll in 1759. Chiefly through the exer- 
tions of J. O. Halliwell-Phillip[)s, the site of New Place was 
purchased by ])ublic subscription, and in 1876 handed over 
to the trustee.s of tlie birthplace. The old theatre, which 
had occufued part of the ground, was taken down in 1872, 
and in 1S77 a new memorial theatre was erected at a cost 
of .£30,000. The other principal buildings of the town are 
the towm-liall, originally erected in 1633, almost entirely 
rebuilt in 1 7 67-68, after having been .sc\ erely injured by an 
explosion, and greatly altered in 1863 at a cost of £2000 ; 
the maikel -house (1820) ; the corn exchange (1850) ; the 
children’s hos])ital (1871); and the new hospital (1884). 
The Edward VI. grammar school, where Shakespeare re- 
ceived his education, was founded in 1553. The town is 
chiefly dependent on the agriculture of the neigh bourliood. 
Tim population Ol borough in 1871 was <183, and in 
1881 (area extended in 1879 to 3865 acro.s) it W’as 8054. 

Tlu'iv is no authentic mention of Stratfoui i-arlier than tho 7th 
(entury. It rm*ive<l a rhiirter for a inaiket in the reign of 
Uielnird I., but was not incorporated till the leigii of Kdw'ard VI. 
Tho eliarter ol Charles IJ., granted in liis 2(3th Year, remained the 
governing elmrter of the town till the passing ol the Aluiiicipal 
Act ill iSdo. Tlie (own siillered from a ficvero ejndemir in 1564, 
from imind.il ions in 1588, and from tire in ITittS. 

Sen S L Leo, fitraf/otulon-Jvon, 1«84; J. O. irnllivvolMMiilllpps, Outlmn of 
the / ife of Mfutl «jxih (w iUi a lustoi y of Place), 1880 ; and the 

nrtiolo .Shaki soi-aub 

8T11ATKOKD, a town of Canada, capital of Perth 
county, Ontario, lies on the river Avon (a tributary of the 
Thames which discharges into Lake St Clair), about 45 
miles by rail south-east of Goderich, at the junction of the 
Goderich and Buffalo division witli the main line of the 
Grand Trunk Raihvay. In 1849 it w'as a village of only 


200 inhabitants; but between 1871 and 1881 its\popU' 
laiion rose from 4313 to 8239. It has a town-hall, ex* 
tensive repairing shops, and several manufactures. 

HTRATFORD DE REDCLIFFE, Stratford Canning, 
Viscount (1786-1880), diplomatist, was the first cousin 
of George Canning the statesman, and the youngest son 
of Stratford Canning, wlio, having been disinherited for 
marrying beneath his rank, settled in London as a mer- 
chant in Clement’s Lane, where young Canning was 
born 4th November 1786. Shortly afterwards the father 
died, and the family removed to Wanstoad, the boy 
attending tho village school and afterwards a school at 
Hackney until 1794, when he went to Eton. (Jitimately 
he became captain of the school, and he also manifested 
his literary predilections by publi.shjng, in conjunction 
with Wellesley and others, a collection of essays entitled 
The Miniature, In 1 805 he was elected scholar of King’s 
College, Cambridge, and, while still attending the univer- 
sity, became in 1807 precis writer to his cousin, who had 
been appointed foreign minister. At the close of the 
year ho went to Copenhagen a.s one of the secretaries of a 
sj)ecial diplomatic mission, and after his return he was 
appointed in Juno 1808 first secretary at Constantinople. 
On tho removal of his chief Mr Adair to Vienna in July 
1810, Canning remained minister ])lenipotentiary, making 
use of the opportunity to give indications of that over- 
mastering purpose and bold yet subtle diplomacy which 
were to have such an important influence on tho history of 
the Eastern <iucstion. In 1812 he succeeded in effecting 
the treaty of Bucharest between Russia and Turkey, 
which was signed on the 12t]i May, shortly before the 
arrival of his successor. This was properly the inaugura- 
tion of that English influence in Turkey wdiich did not 
cease until within recent years. The treaty was also of 
immense immediate advantage by freeing the Russian 
army to act against Napoleon, and on his return to Eng- 
land Canning was rewarded by a pension of XI 200 a year. 
He remained in London, occupying himself with litera- 
ture, and contributing some articles to the Quarterly 
Jiednv, then newly founded, until in May 1814 he was 
appointed by Lord Castlereagh minister plenipotentiary 
to Switzerland, where he succeeded in effecting the federa- 
tion of the cantons as a neutral state. He returned to 
England in 1817, and in August 1820 was sent as pleni- 
potentiary to the United States, to arrange certain out- 
standing differences between the States and England ; but, 
although a convention was signed 13th March 1824, this 
was rejected by the American senate, and matters for 
several years remained, so far as any actual arrangement 
was coTiccrncxl, in statu (juo. In October 1825 Canning 
was sent on a second commission to Constantinople, chiefly 
to promote the independence of Greece, but after long 
and complicated negotiations tlie attack, without tho 
knowledge of tho ambassadors, on the Turkish fleet by 
the allies under Sir E. Codrington at Navarino, 20th 
October 1 827, caused a conference then being held to be 
suddenly broken up, and rendered necessary the with- 
drawal of the ambassadors from Constantinople. They, 
however, again met at Poros toward.s the close of the 
following year, and ultimately Turkey was compelled, by 
the treaty of Adriaiiople, 14th August 1829, following a 
short war with Russia, to loose her grasp on Greece, and 
consent to the arrangement of a frontier limit. On his 
return to England Canning was made G.C.B. In 1828 
ho had been elected to the House of Commons for Old 
Sarum, and ho sat for different boroughs until 1841, 
when ho again accejited the office of ambassador to 
Turkey. During the next twelve years he gradually suc- 
ceeded in winning tho confidence of the sultan, as well as 
awakening his wholesome awe, by convincing him, not 
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merely of his sincere interest in the welfare of Turkey, 
but of his solo ability to thwart the wiles of the Kussian 
emperor. There is no doubt a certain degree of exaggera- 
tion in Kinglake’a description of Canning as the “ Great 
Elchi,” at whose slightest frown the Turks were ready to 
quail, and by whose matchless skill and coolness the em- 
peror Nicholas was placed at his wits' end ; but the con- 
summate ability with which ho managed the negotiations 
connected with the question of the Holy Places, so as to 
place the emperor as much as possible in the wrong, and 
to render his act of hostility on 3d July 1853 — which led to 
the Crimean war — unjustifiable, cannot bo denied. lJuring 
the war he retained his position at Constantinople, but at 
its conclusion he returned in 1858 to London. In 1852 
ho had been raised to the peerage with the title Viscount 
Stratford de llcdrliffe. His later years were spent chiefly 
in retirement, and, except when the Eastern question came 
prominently into notice, ho took little part in political dis- 
cussion. C)n Ea.stcrn politics he contributed several papers 
to the Times and the Nineteenth Century. He died with- 
out surviving nuilo issue 14th August 1880. 

His essays wen* colle(;le<l and jniblished in 1881 under tlic title 
of the Easfcm Question, with a memorial preface by Dean Stanley. 
A memoir by Stanley Lane Poole is in pioparatioii. 

STHATO. See Peku*atetics, vol. xviiL p. 545. 

STTIAITIUNG, an ancient town in the most fertile part 
of Lower Davaria, is situated on the right bank of the 
Danube, 2»5 miles to the south-east of Hatisbon. its oldest 
and most characteristic building is the tall square tower 
of the town-hall, with its five pointed turrets, dating from 
1208. The church of St James is a good Jjato Gothic edi- 
fice (1292-1512), with some paintings ascribed to Wohl- 
gemuth, and the old (Carmelite church contains a handsome 
monument to Duke Albert II. of Bavaria. The industries 
of Straiibing are tanning, brewing, and trade in grain and 
cattle. 1’lie jiGpuhition in 1880 was 12,625, nearly all 
Homan Catholics. 

Straubing is a town of remoto origin, believed to be identical with 
the Jiornan station of Serviodurum. In dchnife history, however, 
it is known only as a llavarian town, and from 1833 to 142.5 it was 
the scat of the oollatcrnl ducal line of Ihiicni-Stiauhing Its chief 
historical interest attnclics to its connexion with the unfortniiate 
Agnes lloruaucr, who lived at the chateau here with her iiushaiid 
Duke Albert III. During the latter’s absence his father, Duke 
Ernest, exasf*erated at the iiiesallianco, eriielly and unjustly con- 
demned his son’.s low-bom wib* to death, ami canse<J her to be hurled 
into the Danube from the bridge (1435). A chapel in the church- 
yard of St Peter’s is said to cover her remains. Fiauiiholer the 
o]>tieian was horn at 8tranbuig in 1787. 

STIIAUSS, David Feucdeich (1808-1871), author of 
the Lehen Jesu, was born at Ludwigsburg, near Stuttgart, 
January 27, 1808. He was tlio son of a small tradesman 
who loved literature and thought more than business, and 
his mother was a bright intelligent woman whose [»iety was 
practical ratlier than meditative, while she had an open 
eye for the beauties of art and nature. In liis thirteenth 
year the boy was sent to the evangelical seminary at Blau- 
beuren, near Ulrn, to be prepared for the study of theo 
logy. Amongst his school- fellows were youths destined to 
become ecjually distinguished with himself, of whom he 
has given sketches in his ChrUtinn ^fark^u^. Amongst 
the principal masters in the school were Professors Kern 
and V. C. Baur, who infused into their pupils above all a 
deep love of tlie ancient classics. In 1825 Strauss }»Fis.sed 
from school to the university of Tiibingen. The course of 
study was two years of philosophy and history and three 
of theology. The professors of philosophy failed to 
interest him, and he accordingly followed pretty much his 
own devices in this field, devoting himself especially to 
Schclling, the writers of the romantic school, Jacob Bohmc, 
and even to somnambulistic and other modern supersti- 
tions. In 1826 his previous teachers, Kern and Baur, 
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removed to Tiibingen, and the latter introduced him to 
the writings of Schleicrmachor, wliich awoke his keen 
dialectical faculty and tlelivered him from the vague- 
ness and exaggerations of romantic and somnambulistic 
rnysticisin, while for a time he found satisfaction for his 
religious nature in Schleiermachcr's idea of religion. In 
the last year of his stay at Tubingen be read with Marklin 
HegePs Tfidnomcnoioyie, which was the beginning of his 
abandonment of Schleiermacher for llogcL In 1830 he 
passed his examination brilliantly, and became assistant 
to a country clergyman, and was greatly beloved os 
preacher and pastor by the parish iimers. After nine 
months in this position ho accepted the post of professor 
in the high school at Maulbronn, having teach Latin, 
history, and Hebrew. Here also he was most successful 
and highly valued. But in October 1831 he resigned liis 
office in order to study under ScUleiermaeher and IJegcl in 
Berlin. Hegel died just as he arrived, and, though he 
regularly attended Schleierinaclier s lecture.s, it was only 
those on the life of Jesus which exercised a very powerful 
influence upon him. It w*as amongst the followers of 
Hegel that ho found kindred sjiirits. Under the leading of 
HegePs distinction botw^eon ‘‘ Vorstellung ” and “ Begrifi,” 
ho had already conceived the idea of his two principal 
theological works -the Life of Jesus and the Chnsiian 
Doymatics. In 1832 he returned to Tiibingen and became 
repotont in the university, lecturing on logic, history of 
philosophy, Plato, and history of ethics, with great success. 
Butin the autumn of 18.33 lie resigned this position in 
order to devote all his time to the completion of Lis pro- 
jected Life of Jesm. In a year tlie manuscript was fin- 
ished, and in 1834 tlie first volume and in 1835 the second 
were given to the w’orld. The work produced an immense 
sensation and created a new epexjh in the treatment of 
the rise of (^iristianity. The <;hief replies to it were 
by Tholuck, Ncander, A. Schweizer, Illlrnann, and Bruno 
Bauer. In 1837 Strauss reiilied to his critic.s (Utreitscliriftm 
zur Vertheidiyunq meincr Schrift ilherdas Lehen Jem). In 
the third edition of the work (1839), and in Zwei 
fviedlicLe Bluttei^ ho made important coueessioris to his 
ciritics, which he wdlhdrew, however, in the fourth edition 
(1840, translated into English by George J^liot, wdth Latin 
preface by >Strauss, 1846). in 1840 and the following 
year he published his ChristHehe (tlinihenstelire ifl vols.), 
the i»rinci})lc of w^hich is that the history of (3iristian 
doctrines is their disintegration. Between the ]>ublication 
of this work and that of the FnnJfirlte Blatter he bad been 
elected to a chair of theology in the university of Zuiich. 
But the appoiritni(‘nt jirovoked such a storm of popular 
ill-wdll in the canton that the authorities considered it 
wise to pension him luifore he entered ui»oii his duties, 
although this concession came too late to savi* the Govern- 
inent. With his Clauhenslehre he took leave of theology 
for upw^ards of tw'enty years. In August 1812 In* married 
Agnes Sclicbest, a cultivated and benntilul opera singe? 
of high rejmte, Imt not adapted to lujfli'* wif»^ ol a scholar 
and lite?*ary man like Stiauss. Ei\e yjfiis aflerw'urds, 
when two ehildreii had bei-n burn, a sepnration byaiiaiige 
meiit was made*. Strauss resiiniod J)is lilcoiry activity 
by the pubJjeiinon of Av llonifniiiht r attf d* Ttnone dvr 
Cvesaren^ in w’liieli lie drew' a satirical parallel betW'een 
Julian the Apostate ajid Frederick Willium TV. of Prussia 
(1847). In 1818 he wns nonimated as member of tlie 
PVankfort parliainenl, but was defi'ated. He was elected 
for the Wurtemberg eliamber, Imt his action was so eon 
servativi* that liis constituents requested him to resign lus 
seat. He forgot his ]»olitieal disaj»pointments in tin* pi’o- 
duction of a series ot biographical w'orks, wliieli secured 
for him a permanent j>lace in German litciatnre (Srhvhart's 
Lehen,, 2 voIs„ 1849; Christum Marklin,, 1851 ; FriscJdin^ 
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1855 ; Vlrkhvon 3 vols., 1858-60, 4th ed., 1878; 

IJ, S. Jieimarus, 1862). With this last-named work (see 
Keimarus) he returned to theology, and two years after- 
wards (1864) published his Leben Jem fur dm DeuUche 
Volh (4th ed., 1877). It failed to produce an effect com- 
parable with that of the first Life, but the replies to it 
were many, and Strauss answered them in his pamphlet Die 
llalben wid d'u* Gauzen (1865), directed specially against 
Schenkel and Hengstenberg. His ChriMus des Glauhem 
uwl der Jems der Geschichte (1865) is a severe criticism of 
Schloiennacher’s lectures on the life of Jesus, which were 
then first published. From 1865 to 1872 Strauss resided 
in Darmstadt, wliere he made the personal acquaintance 
of the princess Alice and the crown-princess of Germanj'^, 
receiving from both ladies many marks of esteem. In 
1870 he published his lectures on Voltaire (3d ed., 1872), 
which were written for the princess Alice and delivered 
before her. In the works of these years it seemed that 
the truth of Christianity had become still more problematic 
to »Strauss, and this was more obvious than ever in his next 
and last important work, his confession, and final summary 
answer to the four great questions — Are we (Christians? 
Have wo still religion? What is our conception of the 
world ? How are we to regulate our lives ? {Der Alte mid 
dar Neue Glavhe^ 1872, 11th ed., 1881, English translation 
by M. mind, 1 873). The work produced a greater sensa- 
tion than his first Life of Jesvs^ and not least amongst 
Strauss’s own friends, who wondered at his one-sided view 
of (Christianity, liis professed abandonment of all spiritual 
philosophy, the strange inconsistencies of his thought, his 
scientific credulity, and the offensive form of his negations. 
To the fourth eclition of the book he added a Nachwort 
afs Vorwort (1873). The same year symptoms of a fatal 
malady appeared, and death followed February 7, 1874. 
Though his last book renounced in almost frivolous lan- 
guage the hope of immortality, he read Plato’s Phmlo in 
the Greek during his last days, and Zeller says his friends 
bade him adieu with feelings such as Plato has described 
at the end of that dialogue.” 

Stnniss’.s niiiid wjlh almost exclusively ftij.’ilytieal and critical, 
without depth of religious feeling, or jdido.sophieal penetration, or 
historical ay mpathy. Ilia work was accordingly rarely construct- 
ive, and, save wlnoi he was dealing with a kindred H]iirit, he failed as 
an liistoiiaii, biograplier, .and eritie, strikingly illustrating Goethe’s 
profouinlly true jiriuciple that loving sympathy is essential for 
protluetive criticism. His first L/fe of was directed against 
not only the tiaditional orthodox view of the Gospel narratives, 
but liki'Wise 11 m*. latioiialistic treatment of them, whether after the 
manner of Kcimariis or that of l*aulus. Tho mythical theory 
that tho Christ ol the Gospels, excepting the ino.st meagre outline 
of pe.isunal Instory, was the unintentional creation of the early 
GliristiJin Alossiame expectation he applied W’lth merciless rigour 
and nieehaiiieal iiieoiisideration to the narratives. Hut his opera- 
tions were based upon fatal defects, positive and in*gativo. Ho 
held a narrow theory as to the miraeulous, a still narrower as to 
the relation of the divine to tho human, ainl he. had no tme idea of 
the nature of histoi'ical tradition, while, as C. 1'. Ihnir corn plained, 
his criti([U<* of tho Gospel history had not been preceded by the 
e.aaential fircliminary critijiuc of the Gosjm'Is themselves. With a 
broader ami deeper philosojdiy of religion, jusler canons of historical 
criticism, with a more exact knowledge, of tho date and origin of 
tlie (iospeds, his rigorous application of the inytliieal theory with 
its destructive re.sults would have been impossilde. In his second 
Li/c of though <*onceding sornetliing to C. F. llaiir, he adheres 
suj»staiitially to his mythical theorj’’, while lie see.ks to make good 
one delect ol the first Life by supplying a iwevions examiiintion of tlie 
Gospels. Hut this examination snows little indej»endent rtjsearch, 
being scan ely more than the adojitioii of the eonclusions of C, F, 
Htiur and his earlier disciples. Another adv.ancc on the. first \\ork 
is the addition of a sketch of the historical facts of the life of 
Jesus and of his religious character, but lie adheres to his early 
limited and shallow view of the relation of tho divine and tlie 
human, and still fails to ap]irphciid the true mission of the founder 
of the Christian religion. Hut tho estimate of tho religious mission 
of Jesus, and of the historical trust worthiness of the (Jospel.s, is far 
higher iu this Lt/r than the final one in Dor Alic uiid tier Neue 
Glaube. As in his philosophical development ho exhibited waver- 
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ing uncertainty, so it is impossible to reconcile bis views of Ghrist 
and Christianity at different periods of his life. Some of the 
expressions of his last book in tliis respect are in glaring ^lontrast 
with the positions he maintained in earlier years. 

Strauss's works are publiiihcd in a colJi'cted edition in 12 vols., t»y Zellor, 
Bonn, 1876-78, without his Christliche Dogmattk. On his life und works sco 
Zellei'^s Darid Fnedrich Strums %n senttefn Leben und seinm Schrt/tm, Bonn, 
1874 ; A. Ilausrath’s D. F. Strauss und die Theologie seiner Xett, 2 vols., Heidel- 
berg, 1876-78; ills own essay on Julius Kemer; F J. Vischci’s Krittsehe Odnge, 
i. 8. Karl Seiiwarz, Zur Gtschiehte der neuestm Theologte, 41h ed., 186U; lieln- 
lich Lang, Religiose Reden^ vol. li.; Dorner, OesehtcMe der jrrotestantischen 
Theologte^ 1876; Nippold, Handbuch der ncuesten Kirchengeschichte^ 1868; J. H. 
Scholtcii, *'Sruiuss and Christianity,'’ in Theological Revieus^ 1874, Jnn. and April; 
Hmsc, Geschichte Jesu, 1876, give ctiMques fi*om different points of view of fStraitss's 
ilieological works, particularly his Lives of .Jesus. (J. F. S.) 

STRAUSS, Johann (1804-1849), orchestral conductor 
and composer of dance-music, was born at Vienna, March 
14, 1804. In 1819 he obtained his first engagement as a 
violinist in a small band then playing at tlie Sperl, in 
tho Leopoldstadt. Shortly afterwards he joined Lanner, 
with whom he remained associated as deputy-conductor 
until 1825, when he organized a little band of fourteen 
performers on his own account. It was during the 
carnival of 1826 that Strauss inaugurated his long line 
of triumphs by introducing his band to the public of 
Vienna at the Schwan, in the Rossau suburb, where 
his famous TaidterLWalzer (op. 1) at once established his 
reputation as tho best composer of dance-music then living. 
Upon the strength of this success he was invited back 
to the Sporl, where he accepted an engagement, with an 
increased orchestra, for six years. Soon after this he was 
appointed kapellmeister to the 1st Hiirger regiment, and 
entrusted with the duty of providing the music for the 
court balls ; while the number of his private engagements 
was so great that lie found it necessary to enlarge his 
band from time to time until it consisted of more than 
two hundred performers. In 1833 he began a long and 
extended scries of tours througliout northern lilurope, 
eventually visiting England m 1 838. 1 n Paris he associated 
himself with Musard, whose quadrille.s became not much 
less popular than his own waltzes; but his greatest successes 
were achieved in London, where he arrived in time for the 
coronation of Queen Victoria, and played at seventy-two 
public concerts, besides innumerable balls and other pri- 
vate entertainments. The fatigue of these long journeys 
seriously injured Strauss s hc/alth; but be .soon resumed 
his duties at the Sperl; and on May 5, 1840 he removed 
with his band to tlie Imperial “ Volksgarten,” which thence- 
forth became the scene of his most memorable successes. 
Those who enjoyed the privilege of hearing him conduct 
there could never forget the wonderful delicacy of the per- 
formance, over which the master presided with a quiet 
power which ensured the perfection of every minutest 
mmrur. In 1844 Strauss began another extensive series 
of tours. In 1849 he revisited London, and, after his fare- 
well concert, was escorted down the Thames by a squadron 
of boats, in one of which a band played tunes in liis honour. 
This was his last public triumph. On liii; return to Vienna 
he was attacked with scarlet fever, of which he died, Sep- 
tember 25, 1849. 

Strauss was survived by three sous, — Jolianu (born 1825), Josojih 
(1827-1870), and Edward (born 1835), all of whom have di.stin- 
guished tliemselvps as composers of (lance- music, and as.sisted in 
recruiting the ranks and perpetuating tho traditions of tho still 
famous baud. 

STRAUSS-DURCKHETM, TIeuculk (b. 1790, d. 1865), 
an eminent French entomologist, was the author of ana- 
tomical woj’ks of exiiuisite precision and fulnc-ss of detail. 
Two of these (his monographs of the anatomy of the cock- 
chafer and of the cat) are permanent classics, of which the 
influence has aided greatly in raising the standard of 
zoological works. 

STRAWBERRY {Fragarut), Apart from its interest 
as a dessert fruit (see Horticulture, vol. xii. p. 276), the 
strawbeny has claims to attention by reason of the pecu- 
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liarities of its structure and the excellent illustrations it 
offers of tlie inherent power of variation possessed by the 
plant and of the success of the gardener in availing himself 
of this tendency. The genus Fragaiia consists of a small 
number (three to four, according to Hooker) of species, 
native of the temperate regions of both hemispheres, as 
well as of mountain districts in warmer climes. The tufted 
character of the plant, and its habit of sending out long 
slender branches (runners) which produce a new bud at 
the extremity, are well known. The leaves are usually 
palmately three-parted, but the number of leaflets may bo 
increased to five or reduced to one. While the flower has 
the typical Rosaceous structure, the so-called fruit is very 
peculiar, but it may be understood by the contrast it pre- 
sents with the “ hip ” of the rose. In the last-named plant 
the top of the flower-stalk expands as it grows into a vase- 
shaped cavity, the “ hip,” within which are concealed the 
true fruits or seed-vessels. In the rose the extremity of 
the floral axis is concave and bears the carpels in its 
interior. In the strawberry the floral axis, instead of 
becoming concave, swells out into a fleshy, dome-shaped or 
flattened mass in which the carpels or true fruits, commonly 
called pips or seeds, are more or less imbedded but never 
wholly concealed. A ripe strawberry in fact may be 
aptly compared to the “fruit” of a rose turned inside 
out. 

The common wild strawberry of Great Britain, wdiich 
indeed is found throughout Europe and great part of 
North America, is F. vesca^ and this was the first species 
brought under cultivation in the early part of the 17th 
century. Later on other species were introduced, such as 
F. ehilior^ a Euroj)ean species, the parent stock of the 
hautbois strawberries, and especially F, virginiana from 
the Ignited States and F, chUocnsin from Chiloe. From 
these species, crossed and reorossed in various manners, 
have sprung the vast number of different varieties now 
ciium(*rated in catalogues, whose characteristics are so 
inextricably blended that the attempt to trace their exact 
parentage or to follow out their lineage has become impos- 
sible. It must suffice to say that the varieties at pre.sent 
cultivated vary in the most remarkable degree in size, 
colour, flavour, shape, degree of fertility, season of ripen- 
ing, liability to disease, and constitution of plant. Some, 
as previously stated, vary in foliage, others produce no 
runners, and some vary materially in the relative develop- 
ment of their sexual organs, for, while in most cases the 
flowers are in appearance hermaphrodite, at least in struc- 
ture, there is a very general tendency towards a separation 
of the sexes, so that the flowers are males or females only 
as to function, even although they may be perfect in con- 
struction. This tendency to dicecism is a common charac- 
teristic among Romceix’, and sometimes proves a source 
of disappointment to the cultivator, who finds his plants 
barren where he had hoped to gather a crop. This happens 
in the United States more frc<iucntly than in Britain, but 
when recognized can readily be obviated by planting male 
varieties in the vicinity of the barren kinds, Darwin, in 
alluding to the vast amount of variability in the so-called 
“ fruit,” —a change effected by the art of the horticulturist 
in less than three centuries, — contrasts with this variability 
the fixity and permanence of character presented by the 
true fruits, or pips, which arc distributed over the surface 
of the swollen axis. The wdll and art of the gardener have 
been directed to the improvement of the one organ, wliile 
he has devoted no attention to the other, which conse- 
<]ucntly remains in the same condition as in the wild plant. 
Too much stress is not, however, to be laid on tlii.s point, 
for it must be remembered that the foliage, which is not 
specially an object of the gardener’s ‘‘ selection,” neverthe- 
less varies considerably. 
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ST^W MANUFACTURES. Straw forms the raw 
material of some not unimportant industries. It serves for 
the thatching of roofs, for a paper-making material, for or- 
namenting small surfaces as a “straw mosaic,'’ fur plaiting 
into door and table mats, mattresses, &c., and for \\ caving 
and plaiting into light baskets, artificial flowers, ttc. These 
applications, however, are insignificant in comparison with 
the place o<;cupied by straw as a raw material for the straw 
lionnets and hats worn by both sexes. Of the various 
materials which go to the fabrication of plaited head-gear 
the most imporUint is wheaten stiBw. It is only in certain 
areas that straw suitable for making j»laits is produced. 
The straw must have a certain length of “i»ij»e ” between 
the knots, must possess a clear delicate golden colour, and 
must not be brittle. The most ^alua.ble si raw b'<r plaits 
is grown in Tuscany, and from it the well known Tuscan 
plaits and Leghorn hats are made. The straw of Tuscany, 
specially grown for plaiting, is distinguLshed into three 
qualities, — Poniederas Semonc being the tinest, MurAioh 
the second quality, from w'hich the bulk of the plaits are 
made, wkile from the third qualit}, Santu Fioro, only 
“Tuscan pedals” and braids are jilaited. The wlieat-seed 
for these straws is sown very thickly on compaiativcly 
elevated and arid land, and it sends u[) long attenuated 
stalks. When the grain in the ear is about half developed 
the straw is pulled up by the roots, dried in the sun, and 
subsequently spread out for several successive days to be 
bleached under the influence of alternate sunlight and 
night-dews. The pipe of tlio upiier joint alone is selected 
for plaiting, the remainder of the straw ])eing used for 
other purposes. Tliese pipes are made uj» in small 
bundles, bleached in sulphur fumes in a closed chest, 
assorted into sizes, and so prci)arod for the plaiters. 
Straw plaiting is a domestic industry tiinong tlio women 
and young children of 'J'uscany and some parts of IhniJia. 
Tuscan )>iaits and hats vary enormously in (pialily and 
value ; the plait of a hat of good quality may represent 
the work of four or five days, wOiile hats of the highest 
quality may each occu}>y six to nine months in making. 
The finest W’urk i'^ excessively trying to the eyes of Iho 
plaiters, wl > can at most give to it two or three hours’ 
labour daily. The exports of plaits and manufactured 
hats from Leghorn average in value i: IS 0,000 annually, 
about one half of the goods going to An»erica. 

The districts around Luton in Jk'dlbrdwshire and the 
neighbouring counties Lave, since the beginmng of the 
17th century, been the British home of tlu* straw-plait 
industry. The straw of certain \arietjes of wheat culti 
vated in that region is, in favourable seasons, possess'd of 
a fine bright colour and duo tenacity and stnaigtli. The 
straw is cut as in ordinary harvesting, but is allowed to 
dry in the sun ))efore binding. Subsequently straws are 
selected from the slieaves, and of these tin* j)ipes of the 
two upper joints are taken for plaiting Tlie j»i|>cs are 
assorted into sizes by pas.sing tliem through graduated 
openings in a grilled wire fianie, and tlioM* r)t goad colour 
are bleaclied by the fumes of siilpinn Sj>otted nnd dis- 
coloured straws are dyed eitJier in or in plait The 
plaiters work up the material in a dcimp slate, either into 
whole straw or sjdit straw" 2 )laits. S)»lit strews are pre- 
})ared witli the aid of a small instrument baling a project- 
ing point whicli enters the stiaw pipe, and irorn which 
radiate the number of knifc'-edged cutters into which the 
.straw’ is to bo sjilit. Tlui plaiting of straw’ in the Luton 
district formerly gave employment to many Ihoiisaiids of 
women and young children ; but now vast (jiiajitita*s of 
plaits are imported at a very cheap rate from Canton in 
China. The result is that, wliih* the Luton trade is 
extending, the number of persons it there gives occupation 
is greatly diminished. In 1871 about i)0,000 persons 
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were employed in the straw industry, and in 1881 the 
number was only about 31,000. The plaits are sewed 
partly }>y liainl and in a special sewing-machine, and the 
hats or bonnets are finished by stiffening with gelatin 
size, and blocking into shape with the aid of heat and 
powerful jn’essure, according to the dictates of fashion. 
The annual output of the straw-plait industry irt England 
is estimated to amount in value to about £4,000,000. 

In the United States straw-plait work is principally 
centred in the State of Massachusetts. 

Many substances besides stiaw are v^urked into plaits and braids 
for bonnets. Amoiifij tlicse may bo noticed thin strips of will(»w 
and (aiic, and tlio fronds of nunicious ])alin8. “Brazilian*’ hats 
made from the fronds «»f tbo palmetto palms, Sahal ralmetto ami 

mextmmiy are now largely made at St Albans. Tlie famous 
Panama hats, line qualities of wliich at one time were worth 
£20 to £;i0 ea(jh, arc made from the leaves of tlie screw pine, 
Oarludovim paluiata. 'fhey are now maniifacturetl at Dresden, 
Strasl)urg, ami Nancy, and can be purchased at 308. or £2. 

STREET, George Edmtjnh (1824 -1881), one of the 
ablest architects of the present century, was born at 
Woodford in Essex in 1824. He obtained his archi- 
tectural education in the office of Mr Owen Carter at 
Winchester, and afterwards worked for five years as an 
“improver” with Sir G. G. Scott in London. At an 
arly age Street became deeply interested in the princijdes 
f Gothic architecture, and devoted an unsparing amount 
of time and labour to studying and sketching the finest 
examples of iiicdia;val buildings in England and on the 
Continent. He was a draughtsman of a very high order ; 
his sket(‘hos are masterpieces of spirit and brilliant touch. 
In 1855 he published a very careful and well illustrated 
work on The Brirk a?id Marble A rrhitecture of Northern 
Italy ^ and in 1805 a book on 6W/itV; Architecture (f 
f^pahi, with very beautiful drawings by his own liand. 
Street’s personal taste led him in most cases to select for 
his design the 13th-century Gothic of England or Franco, 
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his knowledge of which was very great, especially in the 
skilful use of rich mouldings. By far the majority of the 
buildings erected by him were for ecclesiastical uses, the 
chief being the convent of East Grinstead, the theological 
college at Cuddesden, and a very large number of churches, 
such as St Philip and St James’s at Oxford, St John’s at 
Tor<j[Uay, All Saints at Clifton, St Saviour’s at East- 
bourne, St Margaret’s at Liverpool, and St Mary Mag- 
dalene, Paddington. His largest w^orks were the nave of 
Bristol cathedral, the choir of the cathedral of Christ 
Church in Dublin, and, above all, the new Courts of 
Justice in London, second only in architectural import- 
ance (during this century) to the Houses of Parliament. 
After a prolonged competition Street was appointed 
architect to the Courts of Justice in 1868; but the 
building was not complete at the time of his death in 
December 1881. A great deal of somewhat unfair criti- 
cism has been lavished on this building ; but it should 
be remembered that Street w^as much hampered both by 
want of a sufficiently large site and by petty economics in 
money insisted on by the commissioner of works. Though 
perhaps deficient in unity of composition, this great build- 
ing possesses much grace in its separate parts, and has 
great refinement of detail throughout. Street Tvas elected 
an associate of the Royal Academy in 1866 and R.A. in 
1871 ; at the time of his death he w’as professor of history 
to the Royal Academy, and had just finished a very 
iuteresiing course of lectures on the development of niedi' 
ojval architecture. He was also a member of the Royal 
Academy of Vienna, and a knight of the Legion of Honour. 
His somewhat sudden death, on December IS, 1881, was 
hastened by over-work and professional worries connected 
with the erection of the law courts. He was buried in the 
nave of Westminster Abbey, wlioro his grave is marked by 
a handsome sepulchral brass designed by Mr Bodley. 

STREETS. Hee Roads. 


STRENGTH OF MATERIALS 


1. rpiHE name “strength of materials” is given to that 
I part of the theory of engineering \vhich deals with 
the nature and effects of stresses in the jiarts of engineering 
structures. Its principal object is to determine the proper 
size and lorni of pieces which have to bear given loads, 
or, conversely, to determine tlie loads 'which can be safely 
o.p])lied to pieces whose dimeusioiis and arrangement arc 
already given. It also treats of the relation between the 
a])plied loads and the changes of form which they cause. 
The subject (•oiu]»rises experimental investigation of tin? 
properties of materials as to strength and elasticity, and 
matlierriatical discussion of the stresses in ties, struts, 
beams, shafts, and other elements of structures and 
machines. 

2 Stkkss is the nmtnal action at tho surface of contact between 
two bodies, or two imaginary parts of a body, whereby eiicli of 
the two exerts a force u}»ou tlio other. Thus, wlien a stone lies on 
the ground there is at tbo surface of contsict a stress, one aspect 
(»f winch is tlie force dirccfetl downwards with which the stone 
pushes the gioumi, and the otluT aspect is the ecjual force directed 
upwards wiUi which the ground pushes the stone. A ho<ly is siud 
to be,*in a state of strcs.s wlicu there is a stress between the two jiaits 
which lie on opposite sides of an imaginary surface of section, 
A pillar or block supporting a weight is in a state of stress be- 
cauho at any cioss section the part above the section pushes down 
against the mirt below, and the part below pushes up against the 
jiart above. A stretehed rope is m a state of stress, because at any 
cross section the part on each side is pulling the part on the otlscr 
side with a force m the direction of the rope's length. A plate of 
metal that is being c*iit in a siieariiig machine is in a state of stress, 
because at the ]dane whiidi is about to become the plane of actual 
secUoii the portion of metal on each side is tending to drag the 
p'lrtioii on the other side with a force in that plane. 


3. In a solid body which is in a state of stress the direction of No’ 
8tres.s at an imaginary surface ol ilivision may bo normal, oblique, 

or tangential to the surlaee. AVhen ohluiuo it is often con- gen 
veiiiently treated as consisting of a normal and a tangential coin- stn 
ponent. Normal stress may bo either pusli (eonipressivt! stress) or 
pull (tensile stress). Stress which is tangential to the surface is 
called slicaring stress. Oblique stiess may la* regarded as so much 
push or pull along with so iiuicli shearing stress The amount ol 
stress ])er unit of surface is called the intensity of stress. Stress is 
said to be uniformly distnbuted over a surface wdicii caeli fi action 
of the area of surface bt*ars a corresponding fraction of tlic whole 
stress. If a stiess R is uniformly distnbuted over a plane surface of 
area S, the intensity is R/S . If tlie stiess is not iinitornily distrib- 
uted, the iutensity at any point is SI758, where 5R is the amount 
of stress on an indefinitely small area at the ]»oint considered. 

For piai'tical ]mrposcs intensity of stiess is iisiiall}^ expressed in 
tons w^eight per square inch, pounds weight per square inch, or kilo- 
grammes w'cight per sijuare milliinetic or per square centimetre ^ 

4. The siiuplcst possible state of strc.ss is that of a short pillar Sin 
or block compressed by opposite forces applied at its ends, or that Ion 
of a stretchcil rope or other tie. In the.so cases the stress is wdiolly tiic 
in one direction, that of tlie length. These states may bo distin- stn 
guished us sinqilo longitudinal push and simple longitudinal pull. 

In them there is no stress on ]>hmes ])aiallel to the direction of the 
applied forces. 

A more complex state of stress occurs if the block is compressed Coi 
or extended by forces applied to a pair of opposite sides, us well as poi 
by forces ajipliod to its ends, — that is to say, if two simple longi- str 
tudinal stresses in ditferent directions act together. A still more 
complex state occurs if a third stress laj a])plied to the remaining 
pair of sides. It may bo shown that any state of stress which can 
po.ssibly exist at any ])oint of a body may be produced by the joint 
action of tliree simple pull or ]»ush stresses in three suitably 
chosen directions at right angles to each other.'-* These three arc 

I l)«o ton per sq. in.=2‘/4(i ll> pot* sq. in. =il‘51l kilos, per sq. mni. 

* So** Elasticity, vol. vll. p. 819. 
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called principal atresses, and their directions are called' the axes of 
principal stress. These axes liave the important property that the 
iiitnnsity of stress along one of them is greater, and 
along unotlicr it is less, than in any other direction. 

These are called respectively the axes of greatest and 
least princi])al stress. 

5. Hetiinitng now to the case of a single simple 
longitudinal stress, let AB (tig. 1) be a portion, of a 
tie or a strut which is being pulled or pushed in the 
direction of the axis AB with a total stress 1\ On 
any plane Cl) taken at right angles to the axis we I 
have a normal pull or push of intensity p — P/S, S c| 
being the area of the normal cross-section. On a plane 
EF whoso normal is inclined to the axis at an angle 0 
we have a stress still in the direction of the axis, and 
therefore oblifjoe to the ])lane EE, of intensity P/S', 
where S' is the area of the surface KK, or S/cos5. The 
whole stress P on EF may bo resolved into two com- 
l^oiients, one normal to EF, and the other a shearing 
stress tangential to EF. The normal com))oneiit (P„, fig. 2) is 
Poos 5; the tsingentiul component (P«) is Psiud. ifeuce the inten- 
sity of normal pull or pu.sh on EF, or^Mi is pros* 9, and 
the intensity of shearing stre.ss EF, or jo*, is;j8in0cos<l. 

This expression makes pt a muxiinum when 0^46*": p / 
planes inclined at 45* to the axis are called planes of X 
maximum slicuriiig stress ; the intensity of shearing stress ^ 
on them is isp, pV 

: 6. Sliearing stress in one direction is iifieeasarily ao- ** 

comimiiicil by iiii equal intensity of shearing stress in 
another direction at right angles to the first. To prove 
(ins it is hiilficieiit to consider the eipnhhriuni of an indefinitely 
small cube (lig. 3), 'with one pair of sides ]»arallel to the direc- 
tion of the siiciiinig stress I’*. This stress, act- 
ing on two op 2 H>site sides, produces a »‘oii]>le 
which tends to lotate tho cube*. No arrangt*- 
meiit of normal .stresses on any of (he three j>airs 
ol shies of the cube can balance this couple ; that 
can be iIoiio only by a sbeaiiug stress Qt whoso 
direction is at right angles to tho first stn'ss i\ 
and to tint suiface on which P« acts, and wlioso 
lutensitv is (lie same as that of 1^. The 
hhcaiiug stirssi'b P« and i}t may c\ist alone, or 
as eom]»oucnts of ohlicpie stiess. 

7. If t hey exist alone, tho material is said to be in a state of simple 
shearing stros.s. This state of stress may bo otheiwiae de.scribed 
by reference to the stresses on diagonal planes of tho cube ABCD. 
Thus 1\ ainl Qf produce a nonmu sticss R on a diagonal ]>]anc, 
and the e(jiiilibrium of 
the tiiangiilar pi ism 
(fig. 4) leqiiires that 

P«V2- Ihif, U acts 
on a sill face wliich is 
greater tliaii each of 
the Hides in the ratio 
ofVii-E Tho inten- 
sity of normal stre.ss 
on tlie diagonal plane 
AC IS therefore the same as the intensity of shearing stress on AB 
or BC. Tile same eonsitleratioiis apply to the other diagonal plane 
Bl) at right angles to AO, with this diilereiiee, tliat tho stn'ss on 
it IS normal pull instead of push. Hence we may legaid a state of 
sinqile slicaiing .stresses componmled of two simple longitudinal 
8trc-.seK, om of ]msh and one of y>iill, at liglit angles to each othei, 
of equal intensity, and inelincd at 45“ to the direction of the sh(*ar- 
ing stress. 

8. SruAiN is tho change of shape jirodueed by stiess. If the 
stress is a simple longitudinal ynill, the stiain consists of lengthen- 
ing in the ilireetion of the pull, aecoiiipanied by contraction in 
both directions at i igbt angles to the pull. I f (be stress is a simple 
push, tb(! sliain consists of shoi telling in the din'ction d tlm j»nsh 
and exyansion in botli dire<;tions at light angles to that ; tie* stn.ss 
and the strain arc then exactly tho reveise of wdiat they are in the 
ease ol annplfi pull. If the stress is one of simjilc sliearing, the 
strain consists of a distortion sncli as would bo yirodiiced by tlie 
sliding of layers in tho di’vction of the shearing strcsse.s. 

A material is clast ie w'ltli rr'gard to any applied stress if thi» 
strain disappears when the stress is removed. wStraiii whieli per- 
sists afttT the stress that produced it is removrsl is called penna- 
nent set. For brevity, it is eonveiiient to spruik of slmin which 
tlisappears w'hen the stress is removed ns elastic strain. 

9. Actual niateiials are generally very perfectly chustie with 
regard to small stresses, nml very imperfectly elastic with reganl 
to great stresses If the opjdied stress is less than a certain limit, 
tlie strain is in general small in amount, and disappears xvholly 
or almost wholly wdicn the stress is removed. It tho applied 
stre.ss c.\ceetl8 this limit, the strain is, in general, much gi-eater 
than before, and the principal yiart of it is fcHind, when the sti'css 



is removed, to consist of yierrnanoiit sot. TIic limits of stix'sa 
within wliich strain is wholly or almost w^holly elastic are called 
limits of elasticity. 

For any particular mode of stress the limit, of ela.sticity is much 
more sharply dclineAl in some matciinls than in otliers. ^Yllen 
well defined it may reaiiily ho reeogni/cd in the testing of a sample 
from the fact that aflor the 8trcs.s cxcccils the limit of elasticity tho 
strum iM'gins to increase in a much iiioio lapid ratio to tlio stress 
than before. This char.icti*ristie goes along with the one already 
mentioned, that up to the limit the strain is wholly or almost 
wliolly elastic. 

10. AVithiii the limits of elasti(*ity the sirain produced by a Hooke 
stiess of any one kind is proportional to the stress producing it. law. 
This is Hooke’s law, enunciated by him in 1070 

In applying lIook»*’.s law to the ease of simj>le longitudinal stress, 

— sueli as the ease of a bar .slietelu'd by simple lougitudinu) pull, — 
we may tiicasiiie the stale of strain by (he elmiigc of length ]»er 
unit of original length which tlie bar niidergoc when stressed. 

Let tho original length he /, and let the whole eliaiige of length bo 
5/ when a stress is applied whose intensitv p is within ilie elastic 
liinil. Then the stiam is measured liy 5///, and (his by Hooke’s 
law is proportional to 2». This may he written 

hi : I P‘ E, 

where E is a constant for tho partieulnr material considered. The 
same value of E applies to )>ush and to ]>nll, llieso modes of stiess 
being essentially continuous, and difieriiig only in sign, 

11. This constant E is called the iiiotinins of longitudinal Young 
extensibility, or Young’s modulus. Its value, which is exjiressed niodul 
in the saiiio units as ere used to exjiress iiiteiihity of stress, may he 
measured directly by exposing a long saniphi of the matciiul to 
longitmlinal ]mll and noting the extension, or indirectly by 
measuring the flexure of a loaded beam of tlio material, or by cx- 
jioriments on the frcijiieiicy of vihratioiis. It is fie<jueiitly sjioken 

ot by engineers simply us the modulus of elasticity, hut tliis name 
is too general, as there are other rnodnlnscs ajiplicahlo to other 
modes of stress. Since E«»-pZ/5/, the modulus may he defined as the 
ratio of the intensity of stress ja to the longitudinal stiain 5//Y. 

12. In the case of simple shcnriiig stress, the* stniiii may be Modul 
nieusnred by the angle by which cneh of flu* four oTigimilly right of 
angles in tlie sqiiaio ])iism of fig. 3 is altcicd by the di-siortiou of rigidit 
the jnism. lad this angle he 0 in ladians; then I >y Hooke’s law 
p/0»=»C, w’hrnc p is the intmisity of shearing si less and 0 is a con- 
stant w’hich measures the ngidily of the maleiial. (J is called the 
modulus of rigidity, and is usually determined by experiments on 
torsion. 

13. When three simple strcssi's of equal intensity p and of tho Modal 
same sign vivU pulls or all pn.shcs) are apjdiiMl in thi<‘e dueetions, of cub 
til© material (provided it ho isotiopic, that is to say, provided its eonipr 
proport’.cs arc tho same m all direiuioiis) siilfirs change of volurno sibUit] 
only, w'hlionl hstoition of foini. 1 fthe volume is V and tho chango 

of volume 5V, the ratio of the str<*ss p to tin- stiain 5 V/V is ealh’d 
the modulus ol cubic comprcssibilil and will \w denoted by K. 

The stati* of stre.ss licro con.sidcicd is l)ie only one jMissihle in a 
fluid at rest. Tho inteiibity ol stie.ss is equal in all diiectioiis 

II Of theso throe moilulnses the one ol most inquirtunee in 
engiiiecriiig applications is Young’s inodnlns E. Wln^ii a simple 
loiigitndiiinl pnll or ])ush of intensity p is ajqilnsl to a ]uece, the 
longiUidiiial strain of cxtciiMoii or coiiqncssion is ;//E This is 
a<M'ompumed by a latcial contraction oi exjiansion, in each trans 
verse direction, whose aiiionnt may be wiiiten p/arV^ wlieie a is the 
ratio of loiigitiidinul to latcial sliain. U is slniwn in the aitu'lc 

Elasticity, 17, that E 

,5JV I t < rk K — go 

15. Beyond the liinils of elastn'ily tho lolaiuni ol si ram to stre.ss Plastic 
hcr-omes very indelinitc. Materials then cxhil*i1, l<> j gicalei or strain, 
h'ss degree, the i»roperty of plasticit} Tin* stiain ih imn-h allc« te<l 
by the length of tiiiio duiiiig wlin li tin* stiess lias Inin in <qicra- 
tion, and leaelics its nniximum, foi any assigned sin*ss, only aftn a 
long (piohnblyaii indehnitely long) lime Fin dh, win n tho stress 
is suflicientlv increased, tin* latio of tin iin lenient ot ^^Mln to the 

incieiiieiit of stress h(‘conies indeliriite]^ gie.'it il tiino i given foi 

the sticss to take eirect. In other vvoid- tiio subs aneo then 
assumes what may ho eallid a «onij)Ieteh plastic state; \i JloWit 
under the ajiplicd stiess like a visi ons liqnul 

Ifi. Tin* ultunatf. of a matioMl with legal d to any stated Hlti- 

modi*, of stress is the. s(i<' !s n quire*! to produce niptiiio. In reckon mate 
iiig ultimate sticngth, howevei, eiignneis Lake, not the actual in- strongt 
toiisilv of stri'ss at which iiiptuie iHrms, hut tin* value wlinh this 
intensity w’onld l..ivo reached had iiijdnie ensued without jircvions 
Hltcniiion ot Hha}>f . Thus, if uli.ii whose original ciiiss-seelion is 2 
sqnart inches hre.sk s iindei a niiilorrnly rlistrilmted [Mill ol 50 tons, 
thcnltiiuate tensile si length of the miiteiiul isieekoned to he 30 tons 
per square undi,idt}ioiigli tlieactnal intcnsityol stiesswlii* h produced 
luptuio may have been much grealei Ilian this, owing to the con 
traction of the sc(tion previoiw to Iractiin . The convenience of 
thi.s usage will be obvious from an example. Suppose that a piece 
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of material of the same quality Le used in a structure under con- 
ditions whieli cause it to bear a simple pull of 6 tons ])er square 
inch ; we conclude at once that the actual load is one*fifih or that 
which would cause riijdure, irrespective of the extent to which tlio 
material iin^,dit contract in section if overstrained. The stresses 
which oc<‘ur in engineijrinf; practice are, or ou^ht to be, in all cases 
within the limits of elasticity, and within these limits tlio change 
of cross-section caused by longitudinal juill or juish is so small that 
it may be neglected in reckoning the intensity of stress. 

Ultiniate tensile strength and ultimate shearing strength are 
well dcrined, since tliese modes of stress (simide ]»ull and simple 
slieaiiiig stress) lead to distinct fracture if the stress is sufficiently 
increased. Under compression some materials yield so continu- 
ously that tlicir ultiniate strength to resist compression can scarcely 
he s|iccilicd ; others show so distinct a fracture by crushing (§ 4*3 
below) that their coni[>rossive strength may he actoriiiiiicd with 
some prcs'isioii. In what follows, tho three kinds of ultimate 
strength will be designated by tho symbols //,/«, and /«, for tension, 
shearing, and crushing icspectivcly. 

Some of the matiM'inls used in engineering, iiotuhly timber and 
wrought -iron, uie so far from being isotropic that tlicir strength 
is widely ditrerent for stresses in different directions. In the case 
of wrought-iroii the ])roccss of rolling d(*vc]«ps a fibrous structure 
on account of the, ])ivsencc of streaks of slag which liecome inter- 
spersed with the metal iii puddling ; and tin* tensile stiength of a 
rolled })late is found to be consiilerahly greater in tho <lircetion of 
rolling than across tlio ]»lat<*. Stctd jdafes, being rolled from a 
nearly homogeneous ingot, have iienrly the same strength in both 
directions. 

17. 1 11 applying a knowledge of the ultimate strength of matciials 
to detoriniiie the proper sizt-s U ]»art.s in an engineering structuie, 
these iKirts are ]>ropoi‘ti(Ui(‘d so that the gi'eatesi intensity of stress 
(whjeli for brevity is eallcil the woikiiig stress) will be only a cer- 
tain fraction of tlic ultimate strenglli. Tin* ratio 

working stress 

is <-alled the factor of safety,' The choice of a factor of safety 
depends on many considerations, such as the probable accuracy of 


the theory on which the calculation of working stress has been 
baserl ; the uniformity of tho material dealt with, and the extent 
to which its strength may be expected to conform to the assumed 
value or to the values dotermined by experiments on samples ; 
the deviations from tlie specified dimensions which may be caused 
by bad workmanship ; tlie proliable accuracy in the estimation of 
loads ; the extent to whicli tho materials will deteriorate in time. 
The factor is rarely less than 3, is very commonly 4 or 5, end is 
sometimes as much os 12, or even more. 

The ultimate strength for any one mode of stress, such as simple 
pull, lias been found to depend on tho time rate at which stress is 
anplied ; this will bo noticed more fully later (§§ 28-34). It has 
.also boon found to depend very greatly on tho extent and frequency 
of variation in the applied stress. A stress considerably Jess than 
tho normal ultimate strength will suffice to break a piece when it 
is frequently applied and removed ; a mucli smaller stress wilJ 
cause rupture if its sign is frequently reversed ; and hence in a 
structure which has to bear what is called live load the permis- 
sible intensity of stress is less than in a structure which has to 
bear only load and also on its frequency of variation (§§ 45, 46 
below). 

18. From an engineering point of view, the structural merit of 
a material, <*spcciully when live loads and possible shocks liave to 
be sustaincfl, depcmls not only on the ultimate strength but also 
on the oxt(‘nt to which the material will b(>ar ilefonnation without 
ruptuie. This charatdcristic is shown in tests mado to dctcrniiiio 
tensile strengtli by the amount of ultimate elongation, and also by 
the contraction of tlio cross-section which occurs through the flow 
of tho metal before rupture. It is often tested in other ways, 
such as by bonding anti unbending bars in a circle of sjiccified 
radius, or by examining the effect of reiioateil blows Tests by 
imjiact are geneially made by causing a weight to fall through a 
legiiluted distance on a j>ieco of the material sujqioitcd a,s a })cam. 

19. Ordinary tests of streiigfh are made bj'- sulmiittiiig the piece ' 
to direct ))ull, direct conqircssion, bending, or torsion. Testing i 
machines arc fretiuciilly arranged so that they may apply any of these 
four modes of stress ; tests by direct tension arc the most common, 



and next to them come tests by bending. When the samples to be 
tested foi tensile strength are mere wires, the stress may be applied 
directly by weights ; lor jiicccs of larger section some mechanical 
multiplication i)f force, becomes necessary. Owing to the plasticity 
f)f the materials to bo tested, the applied lond> must be able to 
follow considerable change of form in tho test-nicee : thus in test- 
ing the tensile strength of wrouglit-iron or steel provision must be 
made for taking up the. large extension of length which occurs 
before fracture. In most modern forms of largo testing maebiues 
the loads are ap])licd by means of liydraulie ^ire.ssure acting on a 
piston or ])lung<‘r to which one end of the specimen is secured, and 
the stri'ss is ini*a.Mired by eonn(*cting tho other end to a lever or 
system of levers i»rovided with adjustable weights. In small 

1 French iiHUiilly cHtlinntu the peirnlsslble working niicss hn a 

certain fiactlon <»f the olustic Mienpth (that 1(», of thfl strew whkh reachea the 
limit of elasticity), insieud of estimating it as a certain fraction of the uitimate 
sutoigth. 


machines, and also in some large ones, the stress is applied by screw 
gearing instead of by hydraulic pressure. Sp.’iiigs are sometimes 
used instead of weights to measure the stiuss, and another ])lan is 
to make one end of the specimen act on a diaphragrii forming jiarl 
of a hydrostatic pressure-gaugo (§ 23 below). 

20. Figs. 6 and 6 show tin excellent form of single-lever testing 
machine designed by Mr J. 11. Wicksteed,^ in which the stress it 
applied by an hydraulic plunger and is measured by a lever oi 
steelyard and a movable weight. Tho illustration shows t 
30-ton machine, but machines of similar design liavo been biiib 
to exert a force of 100 tons or more. AA is the lever, on wbicl 
there is a graduated scale. The stress on the lest-i»iece T ii 
measured by a weight W of 1 ton (with an attached vernier scale) 
which is moved along the lever by a screw-shaft vS; this screw 
shaft is driven by a belt from a parallel shaft R, wliieh take 

* Prve, Inst. Mech. Kng.f August 1882. 
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its motion, through bcvol-wlieels and a Hooke’s ioint iu tlio 
axis of tile fulcrum, from tho hand-wheel H. (^fho Hoolve's 
ioint in the shaft li is shown in a separate sketch above the 
lever in fig. 6.) The holder for tho upper end of the sample 
hangs from a knife-edge three inches from the fulcrum of 
tlie lever. Tho lower holder is jointed to a crosshcad C, 
which is connected by two vertical screws to a lower cross- 
head B, upon which the hydraulic plunger ?, shown in sec- 
tion in fig. f», exerts its thiust. O is a counterpoise which 
puslics np tho plunger, when the water is allowed to escape. 
Hydraulic pressure may be applied to P hy pumps or by an 
accumulator. In tho jirescnt instance it is applied by means of 
an auxiliary plunger Q, which is pressed 
by scicw gearing into an auxiliary cy- 
linder. Q is driven by a belt on tli© 
pulh'y Jl. Tins puts stress on the 
speciiiieii, and tho W’eiglit \V is then 
run out along the lever so that the|;? '/^ 
lever IS just kept fioatiiig between tho r/' - 
stops JC/ K. Belore the test-piecc is put jy .. 
in, the ilistancc between the holders is 
regulated hy means of tho screws con- 
necting the uj)]>or and lower cross- 
heads C and H, these serous hoing 
turned hy a handle applied at F. Fig. 7 is a section of oiio of tho 
holders, shoeing liow tlio tcst-]»ieeo T is grip^ied by serrated 
wedges. The knife-edges are made long oiniiigh to ])revcnt the 
load on tliein ever exceeding f# tons to tho linear inch. 

iil. Another example of the singlc-lcvor tyiic is the Werder 
testing nuK'hine, much u.scd on the continent of Kiirojie. In 
it the spcciincn is hoiiyoiital ; one end is lixed, tho other is at- 
tached to tlic short vcrtic.il arm of a bell-ciank lever, wliose ful- 
cium is pushed out lioii/ontally hy an hydraulic riim.^ In 
many other testing machines a system of two, three, oi inoio 
levels is employed to reduce, the force hctweeii the speeiiiicn ami 
the im*asuring weight. Piohahly the earliest niaehino of thi.s class 
W’as tiiat of Alajor Wade,’* in uhich one end of tho s|KK‘imcn was 
held in a tixed su])port, and the stveb h was taken up by sciewuig 
up the fulcrum plate of one of the levels In most muitiple-lever 
machines, however, the lulciuins arc fixed, and tho stress is applied 
to one cud of (he spj'cinien l»y hydnihc ]>o\vcr or by sciew geamig, 
which of course take.s up the stretch, as in the single-lever machines 
aliuady ileseribed. Mr Kirktildy, uho was one ol the oarhest as 
well as one ol tho most assiduous woikers in this field, applies in 
his 1,000,000 Ih iiiaeliinG a lion/oiiUl lij'draulic jiress ilireetly to 
one end of the horizontal test-jeeee. The other end ol the piece is 
connected to tho shoit vertK'al arm of a hell-crank lever; the long 
aim of tliis lever is hori/oiitul, and is connected to a second level 
to which weights are ajijdiod. lii aonie of Mc.ssrs Fairhanks’s 
machines tlie miiltiple-lcvcr system is eairicd so far that the point 
ol ajiplic.ition of the weight moves 24,000 tiinesas far as tho p«uiit 
of attach ini'iit to the lest-]»ieeo. 'iho same makers liave empmyed 
a ]»laii ol juljiisting antomatically tho position of the measiiung 
Weight, ]»y making the scab* lever coiripleto an eleetnc circuit uhen 
it iLsis or falls .so that it staits an eleetnc engine which luiis the 
vveiglit <nit or in.* (leiierallv the Tiicasuiing weight is adjusted by 
hand. In .some, ehieily small, inaehines, tlie weight adjusts itseif 
hy means of another device. It is lived at one ol a lever 

whir li IS ariaiigerl as a pcmbiliim, so that, when tho test-piicc is 
jmlled by foiee apjdierl at the othei end, the ]M-ijduluni lev«'i is de- 
flected fioiii its originally vertical po.sition and the weight acts with 
incrrsising leveragr*. 

Mullii»h*-lev'cr mar'liincs liave the a<l vantage that the riieasuring 
wciglit IS ledueed to a eonveiiiently small value, ami that it can 
he easily varied to suit test -pieces of dilleieiit stieiiglhs Outlie 
other h.ind, their multiplimly of joints iniikos the h’veiagc some- 
what um‘«*rtain and iiiciea‘*es friction. Another d.’w]»a<k is tho 
ineitia of the woiking ]>arts. It i.s impossible to avoid oscilla- 
tions of the levers : ami, to jirevcnt them from jnoducimrinipoi taut 
crrois III the lecorded stiess, the ineitia of tho oscillating sv.stim 
should he iniiiiinizod. In a trusting maeliino in Avhich thespeeimon 
is diicetly loaded tho inertia is simply that of tho .su.spemleJ 
weight Vl. In a h ver machine, whicli multiplies the weight n 
tinu's, the weight apjdied to the lever is reduced to M/w, Imt its 
inertia, when retciTcd to the test-]»ieef*, is (M/a) x 7/- oi M/i. The 
inertia wlindi is effective for pioduciug o.s<*illation isthu.s incn-aMMl 
times, so far as the weight alone is eonecnied, and this rlelri- 
meiital elfect of leverage, is iiierea.scd by the inertia of the lcvei’.s 
themselves. The effect will be more serious the greater is tho 
leverage 

22. Wliitwoith and others oniydoy machines in wliich one end 
of the specimen is held in a fixed siippoit; aii liydniulic piess acts 

1 Maichinf sum Prufen d, Peffit/keil d Materwlm^ At*., Muiiirli, 1KS2. 
a Report of Rjpet tments tr.i Ahtat^for (Janmn, riiiladelpliiH, is.'ii, , aUo Aiidoi- 
son’s Strength of Material p. 1.). 

* Abbott, On Tenting Machines, New York, 1884, oi Van jYostrand’n Engintei- 
ina Mag., ]SH4. 


other end, and the stress is calculated from the pressure 
OI Jiuia in the press, this being observed hy a iiressure-gauge. 
Alaehiiics of this class are open to the obvious objection that 3ie 
hydiaiilic plunger causes a largo and very uiiceitaiii 
aitlewiiec between the force exerted hy tho fluid on the plunger 
and the force, exerted by the jiluiigcr on the specimen. It niuiears, 
however, that iii the ordniaiy tHuiditioiis of iiackiiig the tiietiou 
IS Very iieaily nroportional to the fluid ]>re.s.sure, and its effect inav 
thercdoi^ ho allowed for with borne exaetne.ss. The method is 
not It) be recommended for vvoik retiuning pieeision, unless tho 
plunger be kept in coii.stant rotation on it.n own axis during tho 
ediinimitcdT *^*^***^ <-’lkrts of friction aio almost entirely 

23. In anotluT imiwrtant cIms of tcstiiiK niapliincs the stress Dia- 

loTranlie“'\n™su^)^" “ ’'y 

is ineasiu'ctl by con- o, fl — » testing 

nccl.i,fi tho otlier U ^ machin. 

end to a flexible dia- 
phragm, on which a 
liquid acts wlioso 
pre.s8ure is deter- 
mined by a gauge. 

Fig. 8 .shows a .sim- 
ple machine of this 
class (used in 1873 
for testing wire by 
Sir \V, Thomson and 
tho late Prof. F, 

Jeiikin). The wire 
is stretclied by means 
of a sciew at the 
toj), and pulls up 
tho lowTi* si<l(‘ of a 
Iiydrostatic bellows ; 
water from the bel- 
lows rnscs in tlio 
gaugo-tuho (1, and [ 

its height measures — — __ 

the stress. Fig. 9 8.— IIjaiHullc Muchine foi Tf&tini? IVlic. 

is TlioinabscPs testing machine, in wliich one end of tlie .siiecimoii 
IS j lulled by an hydraulic picss A. The otlicr imd iu*ts through a 
l>(‘Il-ciunk lever n on a hoiizontal iliaphiagm f’, consist- 
ing ol t\ inctallie plate and a Ih'xilile ling of india-iubher. 
j Im pressure on the dia^thragm causes a eohnnn of tiut- 
ciiiy to rise in the gauge-tube 1). Th(‘ .same jaiindiilo is 
undo use of in the testing iiiaeliiiies of C'haiiviii and Marin- 



1 

L..[i 
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Z xILd 

I'lo 0 -- 'J'lnmmRsct'‘» Tcstliij' Madihic 

Darhcl, Maillard,^ ainl Hailey. It has found its most im]u»rtai>t up- Water- 
jdication in llio reimukahle te.stiiig nmcliim* ol AVaterlovMi aisfmal, town 
huilt in 1879 hy the U S (loveiiiment to the designs ol Mi A II. imehiim 
Kmery. This is a hoii/ontal maclnut', t.nkiiig sjuMimen.s of any 
length uj» to 30 fed, and exerting a pull ol "*00 tons oi a juish of 
480 tons hy an hjdiaiilic press at one i ml 'I he sIh is taken at 

the other ein I hy agioiipof four huge veitnal <ha|>liiagm pies.sr.s, 
whidi <‘ominunicatu hy .small tubes with tfuii .'-imil.u -maJ! ilia- 
])hr.agm ]>ies.scs iii the .scale case, 'rim pu-ssiiic ol h Is on a 

system of levei.s which teiminates ill the Rf.di- hf .uii The joints 
and healings of all the Icveis .iic mmle fj n ti»»ijh“ s ov using (h*\iMe 
steel connecting jilates iijslc.id of kiiite <*dg( s The total mnllipJi- 
cation at tho end ol the stale la-am is 420,000 ^ 

24. The results of t«*sts aie vt iv commonly evlul, it.. d hy means Stress- 
of stiess-stiain dnigiams, or diagiams showing the lelahon of strain 
strain to stress. A lew tNpual diagiams h»i nght-iion and diagr.nna 
.steel in ten.sion aic given in hg lo, the data lor v\luch are taken 
liom b-sts of long it>ds hy Mi Kiikahly '■ Pp to the dasti.* limit 
the.se, tliagrams .show sensiiily the s.iim lati* oi c\|eiisioii loi all the 
materials to which tliey retei. Sotni attei the lioiit of vhisticitv is 
pHS.sed, a point, wfildlhas liceli C.dled hy Ihoi Iviinctly tlie Vleld- 
poinl, is jeadicd, whidi is marked hy a \eiy .sudden cxtuision of 

1 J*or fJcHtili»tioa« fif sfsmiJDf Miest* inuthlufs. si i* n ISiii/euu 

atirt Li'chun, A/i'moral th I'Aittlhrn U tie hi Monne, iss.i 

s Net* Repoitofthf r .S' lUmid appmnttd to test Jmn, Ster! and vthn Mttah, 

*2 vols , ISSI 1 III full (li laiNuf tlit l.uiiMy muilunf, set liipvU oi Vu P S Chief 
or iss.'l, niiKtuhs 24 ,, , , , . - 

fi Kjpertments on the Mnhumcal Propel lies of SU el hij a ( ommittee of (. ivU 
Engineers, ].ondoii. 180H and 1870. 
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the specimen. After this the oxtoiiaion hecomea less rapid ; then it 
continues at a fairly regular luid gradually increasing rate ; near 
the point ol rupture the metal again bogiiia to draw out rapidly. 



Auto- 

graphic 

re- 

corders. 


Fig. 10. 


When this stage is reached rupture will occur through the flow of 
the metal, even if tho hmd be somewliat decrea.seil. The diagram 
may in this way be made to come back towards the line of no 
load, l)y withdiawing a part of tho load as the end of tlie te.^t is 
ap))roached (§ 29 below). 

25. Fig. 11 IS a .stress-strain diagram for cast-iron in extension 
;nd eonijirossioti, taken from Hodgkinson’s experiments.^ Tho 



The broken liiio sIkjws tlie set produced by each load. Hodgkinson 
found tlnit .s«»iiie set could bo detccUsl alter even the smallest loads 
bad !)ecii appln d. This is prol>ably duo to tlie existence of initial 
internal sticss in the metal, |>roduccd by urie«iuully rapid cooling 
in dillercrit portions of the cast liar. A secoml ioadiiig of the 
same pifce showed a much closer apjiroach to jierfeei elasticity. 
The elastic limit is, at the l)e.st, ill defined ; but by the tune the 
ultiiiiati' load IS re.'tebed the set lias become a more considerable 
partr of the whole si rain. 7'ho pull curves in the diagiam extend 
to tho point of rupture ; the compression curves aio diawii mily 
up to a stage at wMiich the har buckled (between the partitions) so 
much as to nlfect the results. 

20 'Pesting macbiiie^ are now frequently fitted with autographic 
appliances for diawiiig strain diagrams. When ihe load is meas- 
ured by a weight travelling on a steelyard, the diagram may 
be drawui by coiiiicctiiig the weight with a drum by means of a 
wire or cord, so that the drum is made to revolve thioiigli angles 
projiorlioiial to the travel ot the W'eiglit. At the same tune 


184S. 


lUport qf the Commuiiunen on the AjtpUcation of Iron to Railway Rtrweiuru^ 


another wire, fastened to a clip near one end of the specimen, and 
passing over a pulley near the other end, draws a pencil through 
distances proportional to the strain, and so traces a diagram of 
stress and strain on a sheet of pa|)er stretched round the drum, 
Apjiaratus of this kind has been u.sed by Messrs Fairbanks, Unwin, 
Aspinall, and others. ^ In Mr Wicksteed's autographic recorder 
the stress is determined by reference, not to the load on tho lever, 
but to the preasure in the hydraulic cylinder by which stress 
is applied. I'liu main cylinder is in communication with a small 
auxiliary hydraulic cylinder, the plunger of which is kept rotating 
to avoid friction at its packing. This nhinger abuts against a 
spring, BO that tho distance through which it is pushed out varies 
with the pressure in the main cylinder. A drum cov( red with 
])apcr moves with the plunger under a fixed pencil, and is also caused 
to rotate by a wure from the specimen through distances propor- 
tional to the strain. The scale of loads is calibrated by occasional 
reference to *he weighted lever.* In Piof. Kennedy’s mucliine 
autograpliic iliagrams are drawui by ajirdyiiig the stress to tlie test- 
niece through an chistic niastci bar or larger section. 'J'hc master- 
uar is never strained beyond its elastic limit, and within that limit 
its extension furnishes an accurate measure of the strc.ss ; this gives 
itiotioii to a pencil, which writes on a pajicr moved by the extension 
of the test-jiiece.^ In Prof. Thurston’s i>endulum machine for 
torsion teats, a cam attached to the pendulum moves a pencil 
through distances proportional to the stress, while a pancr druni 
attached to the other end of the test-] uecc turns under the pencil 
through distances proportional to the angle of twist.* 

27. Tlin clastic extension or compression of a test-piece of ordinary Me 
dimensions is so small as to require for its iii ea.su rement refined me 
niethod.s which are seldom em]>loyed in everyday practical testing, ela 
Mensurements of ibis class must be made sliiiultancously on opjio- sir 
site sides of tho test-piece, to guard against error through the bend- 
ing of the jnccc. Microscojies and also various forms of micro- 
meter calipers are used for the imrposc.® A method capable of 
great deli<*acy, whicli ha.s been nsetl by liaiischinger'^ and others, 

IS to measure the strain by light rellected from a pair of small 
mirrors attached to rollers which turn as the siiecimeii extends or 
coutiacts With ap]»aratu.s of this kind it may be hliowm that 
iron, steel, or other mateiials with a well-defined yield-point begin 
to show a marked defect of elastiiity at a ,smn(‘wbat lower stress. 
Tlie tiue, clastic, limit conies considerably earlier iii the test than 
the point whi<*li usually ]>as.ses by that name.® 

28. Ill testing a plastic material siicli as wrought-iion or inibl Vi 
steel it is found that the behaviour of the niotal dcqicnds very 
materially on the time rate at which stiess is applied. When 
once the ela.stic limit is passed the full strain corie.spon»liiig to 

a given load is reached only aftiT a perceptible time, .sometimes 
even a long time. If the load be increased to a value cxcet‘ding 
the clastic limit, uiid then kept constant, the mctul will be seen 
to diawout (if the stress be one of pull)^ ot first rapidly and then 
more slowly. When the a]>]>lied load is coiisideiablv less than tho 
ultimate .strength of the pieee (as tested m the ordinary way by 
steady iiiercmeiit of load), it appears that Ibis process ol slow 
extension comes at last to an end. On the other hand, wdieu the 
ajiplied load is neailyenual to tlie ultimate strength, the flow' of 
the metal continues until ru])tare occurs. Then, as in the former 
case, extension goes on at first quickly, then slowly, but, finally, 
instead of approaching an asynqitotic limit, it (|uickens again us 
the piece appioacbes ru])ture. The same phenomena urc observed 
in the bending of timber and other mateiials when in the fonu of 
beams. If, instead of being subjected to a conslant load, a test- 
]»ieee is set in a constant condition of strain, it is found that the 
stress required to maintain this constant stiain gradually deerea.ses. 

29. The giudual flow winch goes cm iimler constant stress — 
ajiproaching a limit if the stress is moderate in amount, and con- 
tinuing without limit if ihe slre.ss is suHicienlly great — will still 
go on at a diminished rate if the amount of stress be reduced. Thus, 
in the testing ot soft iron or mild steel by a machine in wdiicli the 
stress is applied by hydraulic ])Ower, a stage is reached soon after 
the limit of elasticity is fiassed at which the metal begins to flow 
with great rapidity. The |>um]>s otteii <lo not kec]) pace with 
this, ainl the result is that, if the lever is to be ke])t floating, the 
weight on it must bo run back. Unde.r this rediice.d stre.ss the 


* For doKcripf 10118 of these nml other types of autographic recorder, Roe a pnpfi 
bv I’lof. ITnwin, “Oti the KmployiitonL of AiitoKruphlc Kecurils in Testing 
Materials,” Jour. .SV»r. ArH. ]M*b , 18HC; also Pi-of. Kennedy’s com]Meh6iiRi\e 
paper, “On the (Jhu and Equipment of Enaineeiini; Laboratoiics," Mm. Ptov. 
hut. C IS ^ ISKS, which contains much valuable infoimation on tiio whnlo sub- 
ject of teHtiiiK and testing niHcliines. 

» Proe. Inst. Aferh. Rmj., IRSfi. An interestini; feature of tliiR apparatus is a 
device fur ptevcJiiliig uina In tlic dmgiuni thruugb motion of the teat-piccc us a 
whole. 

< Pror.Jnst.Aifch.Kng n\m Min. Pror /nuf. (7.S., vol.lxxxviii., 1880,p1.1. 

* ’IhiirRton'a Materials of tlngineermg^ pait il. Foi acconnta of work done 
witli thin machine, see Tians. Anuir, Roe. Civ. Eng.^ finmi JS7(i; alRO, Report at 
tin* Amciican tioard, cited above. 

* See a paper b\ l*iof Una in, Phil. Maq.^ March, 1887. 

^ Milth aus firm Mrrh Tech Lab. in MUnchrn, lleft 5. 

R cy. liimnchinger, loc. cit.; Keunedy, loc. cit.; Jenny FestigteUs Versnehe 
Vieniui,1878. 
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ik)w continues, more slowly than before, until presently the pumps 
recover their lost ground and the increase of stress is resumed. 
Ai^aiii, near the point of 
nijiture, the flow again be- 
comes specially rapid ; the 
weight on the lever has 
again to be run back, and 
the specinien Anally breaks 
under a diminished load. 

Those features are W'ell 
shown by iig. 12, which is 
copied from the auto- 
graphic diagram of a tostj^ 
of mild steel* 

30. But it is not onlyj; 
through wliat we may call 
tlio visei»‘-ity of materials 
that the time rale of load- 
ing affects their behaviour 
under test. In iron and 
and probably in some 
other metals, time has an- 
other elfect of a very re- 
markable kind. Let the 
test be carruMl to any point 


CXTCNSiON 

Fig. 12. — Autofirapliio Diagram for a test of 
mild Rlcel. 


fi(Hg 13) past the original limit of elasticity. Let the load then 
be removed ; during the first stages of this removal Iho material 
continues to stielch sliglitly, as lias been explained above. Let 
the load then lie at once replaced and loading continued. It wdll 
then bo found that there is anew yield-point b at or near the value 
of the load formeily n‘aehod ; up to this point there is little other 
than clastie strain. 

'fhe full line he in 
lig. 13 hliovvs the siib- 
Metpieiit beliavioin of 
the ])iece. But now 
let the experiment he 5 
repeated on another ^ 
saniplo, with thisdif- c/ 
leroiiee, that un inter- 
val of time, of a few S 
Lours or more, is al- ^ 
lowed to elapse after t 
the load is I’eiimved £ 
and before it is re- * 
plaeed. It will then i/i 
lie found that a firocess u 
of hardening lias been ? 
going on during this 
interval of rest ; for, 
wlien the loading is 
coil tinned, tlie new 
yield-point appears, 
not lit b as formerly, 
hut at a higher load d. 

OtheT evidence that a 
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cliangi* lias taken place is alforded by tlie fact that the ultimate 
oxtoiisioii is redu(‘ed and tlio ultimate .strength is increased (c, 
hK 13) 

31 A similar and even more marked hardening occurs wlien 
a load (exciHsling the original elastic limit), iiisteail of being 
r«*moved and rc])laccd, is kept on tor a suflicieni length of timo 
vitlioiit change. When loa«ling is resumiMl a new yield-point 
is found only after a considerable addition has been inado to 
the load. The result is, as in the former case, to g've greater 
iiltimale strength and le.ss ultimate elongation, Fig 14 exhibits 
two expermierits of this kind, made with annealed iron wire. A 
load of 23i tons jier wpiaro inch was reached iii both cases; ah 
shows the lesult of coiitiiiiiing to load after an interval of five 
minutes, and acd after an interval of 45^ hours, the stress of 23 J 
tons being maintained during the interval in both cases. 

32. It must not he .supjtosed tliat in a material lianleiied by 
strain the elasticity is perfect up to the yiidd-points wliich are 
shown in fig. 13 at b and d or in tig. 14 at e. In experiments made 
for this article, it has been found that, after a juece of v.‘rysoft 
iron wire has been hardened (as in fjg. 14) by the continued appli- 
cation of a loail which had eau.se<l stretching, if a small ailddion 
be made to the load (hnugiiig it to a value between a and the 
new yield-point), although there is at first no apparent drawing out, 
nevertheless if time be given the w'iio begins again 1o dr.iw, and 
a largo amount of stretching at an increased pace may (uisue. In 
this way wires have been broken with loads considerably short of 

* 'file inoretuiH of stiaiii wlllumt incietisc of ivhirh gors oa without 

JIniU when ii test-plecc under n‘n«*lon ii)ipioaelies luptiire, Jn m Hpfi'ial cuKe of fho 
geneiiil plienomenon of “flow ttf solids,'* which has heen exhibited, chiefly foi 
compressive strussea, in a series of beautiful expei iiueiits by Tresca {Mtmoirvti iur 
fjScoulement des Corpt Soltdet, also Proc. Jnsl. J/rcA. £ng,t 1867 and 1878). 


those which would liavo been required had the process of loading, 
fioni the iioint a onward, been coiitinned at a moderately rapid 
rate. A slow process of viscous deformation may in fact be occur- 
ring at the same time that tliu metiil shows a (jiiasi-elasticitj’^ with 
respect to ranid alterutioii ol stress. Baiischuiger's inn-iometric 
experiments have shown that alter a piece ha.s been hardened 
by rest tlie true limit of elasticity, or the point at which Hooke's 
law begins to fail, comes far shoit of the yield-point. He bus also 
shown that a long interval of rest after the set has taken plaee 
produces a slow use of the true limit (»t elasticity,® nppaiently 
a .slow'd* rise tlian the laiise of time causes in tlie viehl-point 
itstdf. ‘ * 

o3. III the testing of non and steel the time dining which any 
sliiteof (pull)strcss (exceeding the original elastic limit) exists .illecf.s 
the lesult in two somewhat nntagonistu* wajs. It augments exten- 
sion, by giving the metal h isure to ilow. ‘This m.iy he called the 
viscous etlect. But, Dll tht‘- other hand, it vi'diiccs tlie amount of 
extension which subsequent gi eater loads will cause, ami it increases 
tlie iimoiint of load iispiired for riiptuie in the w.ty wliieh has just 
been described. This may bo calleil tlu“ hardening etlVet. When 
n jiieee is broken by (‘oiitiTiuous giadual increment of loud, these 
two efTd'ts arc occurring at all stages of the Usl. If the viscous 
eileet existed alone, or if the hardening effect weic snndl, the 
material would show to greater advantage as icgauls idongation, 
and to less advantage as regards ultimate strength, the more 
slowdy the load were applied. Tin and lead may be cited as mate- 
lials for wOiich this is the case. But when the hnrdi*niiig elfect 
is relatively great, as in iron and steel, the imitiuial shows less 
elongation ami a higher hreukiiig .strength the inou* slowly it is 
tested. An excellent illustration of this is given by the following 
expciimont of Mr Bottomley. J^ieces of iron wire, annealed and 
of exccpliuoally soft quality, when loaded at the rate of 1 It) in 

6 minutes, broke with 44^ tt> and stretched 27 per cent, of theii 
original length Other pie(*es ol the same wire, loiidtsl at the 
rate of 1 1T> in 24 hours, broke with 47 Ih and stretched less tlian 

7 per cent.® Again, it lias heen found that an excessively rapid 
apfdication of stress (by the exidosion of gun-cotton) makes soft 
steel .stretch twice as much as in onlinary testing.^ The caso is 
veiy ditlerent, however, if the material has been jireviously liarii- 
ened by strain. H 
does not appear 
tlmt such varia- 
tions in the late 
of loading ns arc 
liable to occur in 
practical tests of 
iron Ol steel have 
much inihiencD on 
the extension or 
thc.strengih, great 
as the efleets ui 
limo an w hen tho 
metal is loaded 
either much move 
slowly or iiundi 
mole quickly. In 
fig. 15 the losults 
•arc shown of tests 
of tw'o similar 
pieces of sol t ii on 
wile, one loaded 
to rupture in 4 
mi miles and the 
other at a rate 
nhoul 5900 tinie.s 
slov/er. 

34. The hard- EXTENSION, PER CENT, 

eiiilig effect which 

intervals of rcht 

ironi Laid or of constant load jirodiici , oine the pnnntivc elastic 
limit is passed, has heen cxaminiMl l»y Be.iMlslev,^' Thiiiston,® 
Bauschiiigcr,® Kwing,'^ and otln'is The elltv ( i/l <*vi n a It w iiiiiiiites' 
pause is iiciceptihle, an hoiii or two of ttmstaiit stiess lias a very 
maiked influence, and alter 21 houis or so then* appeals to be 
little further hardining The AnicMcan IJoanl foiii’d < loiL non bars, 
previously .stressed to about r>(),000 Ih pt-r mpi.inj im h, gained in 
strength, h> iiiteivals of lesf fioiii stress, to the extent of about 9 
per cent in one ilay, 1(> pei cent in three d.iys, and 18 per «:eiit. in 
SIX months." 

35. It may he toiiehnled th.il, when a piece of ineUl has in iinv 
way rcetived a j»eriiiancTit set bv stress exceciling its limits of 

= AfiUh nu^ tit'tn Mnh -Ttrh Lnh tn Mmichm, Heft 19, ISSt, 

» /Ver / 4 *i»/ .W, lS7a, p 2„»J. See iilftn Ki-4hTIcn T, $ SO. 

< See HMiiHiks In AI.otl«tnl, i/f/i Pme fn*t. P vu] Ixxtl ji. 101 

* Sec IlepoTt oi t/iL r iV Hoard on 7'ests of Ahlaltt^ >ol i w rllim 4 

<* Jor rit 

1 Pror Hoy Hoc, June 1870 The uufojL'rii])hlc tllu/framN K>ven in 13 and 
14 arc taken lioni these testa. Loc <*/,]* 111. 
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elasticity, it is hardened, and (in some cases at least) its physical 
properties on slowly elianging for days or even months. 
Iiifetiiiici^s of the liHidoning effect of permanent sot occur when 
plates or bars are rolled cold, hammered cold, or lient cold, or when 
vrire is drawn. When a hole is punched in a plate the material 
contiguous to the hole is severely distorted by shear, and is so 
rnucli hardened in consequence that when a strip containing the 

{ mnehed hole is broken by tensile stress tlio hardened portion, 
leing liable to extend so inucli as tlie rest, receives an undue 
proj)orlion of the stress, and the strip breaks with a smaller load 
than it woubl have borne liad the stress been uniformly distributed. 
This bad effect of ]mnehing is especially noticeable in thick plates 
of mill! steel. It ilisappears wdicn a narrow ring of material 
siiiToiiiidiiig the liolc is removed by means of a rimer, so that 
the mateinil that is lett is homogeneous. Auother remarkable 
instance of the same kind of action is aeon ivben a mild-stccl jilato 
which is to be tested by bending lias a piece cut from its edge by 
a hboaiing machine. Tlie result of the shear is that the metal 
close to tin* eilgo is hardened, and, when the plate is Iwiit, this pail, 
Ix'ing iiiiiibbi to stretch like tlio rest, starts a crack or tear wliieh 
4 iiickly spreails across tho ])lato on account of the fact that in 
the nict.d at tlie end of tho crack there is an enormously liigh 
local intensity of stress (see Elasticity, § 72). By the simple 
expedient of ]»laning off’ the liardened edge before bending the 
plate bouiogciicity is restored, and the plate will then bend with- 
out damage. 

Anneal- 36. The hardening eflect of strain is removed by the proce.s8 of 
ing. annealing, that is, by beating to redness and cooling slowly. In iron, 

very mibl steel, and most other metals the rate of cooling is a matter 
of iTidiffi‘renee ; but in steel that contains more (ban about 0*2 per 
cent, of caibon another kind of hardening is piodiiced if the metal, 
after being heated to rcdm*ss, is cooled sucb’enly. When the 
propoition of eat bon is considerably greater than this, steel may 
1 - l»e rl•mlerell c\c<*ssiv«*ly hard ami brittle (** glass-hard ”) liy sudden 


Harden 
ing and 
temper- 
ing of 
steel. 


cooling liom a red beat. Further, by being subsequently heated 
to a niodemte tem]»(*rature, it may be deprived of some of this 
haidness and remlereil elastic through a wide range of strain. 
This process is called the tempering of steel ; its effects depend on 
the temperature to whii'h the steel is heated after being hardoneil, 
and the grade of temper wdiich is acquired is usually specified by 
the eolour (blue, straw, &c.) wliieb appears on a clean suifuce of 
tlic metal (lining this lieating, through the formation of a film of 
o\idc. Ill the ordinary process of rolling plates or bars of iron or 
mild steel the metal leaves the rolls at so fiigli a temperature that 
it IS virtually annealed, or pretty nearly so.' The case is different 
with plates and bais that are rolled cold : tlu'y, like wire siip- 
plu'd 111 the baid-diawii state (that is, without being annealed after 
It leaves the diawqilatc), exliilut the higher strength and greatly 
rediiee«l plasticity whiidi leaultfroiii pi^rmancnt set. 

Contrac- 37. The extension winch occurs when a bar of uniform section is 
turn of pulled is at first general, and is distributed w i lb .some aj)pr<»ach 

aectioii to uniformity ovei the length of the bar. Befoie the bar breaks, 

at rup- however, a large additional ainoinit of local extension oecui.sat and 

ture. near the ] dace of rii])tiiie. The material flows in that neigldwmr- 

hood iiiiudi more than in other parts of the bar, and the section is 
much more contracted lliero than elscwdiere. The contraction of 
area at iractiiro is Ireqiiently stated ns one of the results of a test, 
and IS a useful index to the quality of materials. If a flaw is j»rc- 
seiit siiflieieiit to determine the section at which ruptuie- shall occur 
the eonti action of aica will in geiieial be ilislinetly dimiiiislied 
as eonqwied with the eontraetiou in a sjieeiiiicn free from flaw's, 
although little icduetion may be noted in the total extension of 
tho piece. Local cxlensioii and contiaetioii of aiea are almost 
absent in (-astdroii and bard steid ; on llie other hand they are 
sjiecially proiniiient in wrouglit-iron, mild steel, and other metals 
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that eombinc ])lnsticity wdth high tensile strength. An example 
is show'll ill tig. IG, which is copied fiom a jdiotograph of a broken 
tcsl-pieee of Whitworth soft fluid -compressed steel. 

3S Ji\periments with long rods show tliat tho general extension 
wbndi oeenrs m parts of tho bar not neai the break is somewhat 
irregular it exhibits hero and thoro incipient local stretching, 
which b is stopped without leading to rupture. Tliis is of course 
duo in the first instance to want of homogeneity. It may be 

1 In sevcml of Mi Knkaldj'H paperH, a oonipailson la piviii of tho chiNtu* 
llnih, ultimate ationpth, and ultnnure extenaiun of auinploa which wero annralrd 
bofoio tfstinir. and of a/nnidoH which i\eie teated in the eoimneieial slate; In 
freneial the annealed satn]iles me distliictl}', thoni?h nor veiy materially, softer 
than the otliuis (On the RilaUve PropeHten of Wrouaht-Iron Flalcn from 
and l.ondoM, 1870 ; also Erprrimrntft on Faf/ersta iSUri, London, 1873). 

* See Kukuldy’s Rjpenments on Fagrrsta Steely London, 1873; also Report of 
i/t€ Steel Committee, part 1. 


supposed that when local stretching begins at any point in the 
earlier stages of tho test it is checked by the hardening eflect of 
tho strain, until, finally, under greater load, a stage is reached in 
which the extension at one place goes on so fast that the hardening 
eflect cannot keep pace with tJie increase in intensitj' of stress 
W'hich results from diminution of area ; tho local extension is then 
niistahlo, and rupture ensues. Even at this stage a pause in tho 
loading, and an interval of relief from stress, may harden tho 
locally stretched part enough to make rupture occur somewhere 
else when the loading is continued. 

39. Local stretching causes the percentage of elongation which In: 
a test-picco exhibits before rupture (an important quantity in en- of 
ginceiu specifleations) to vary greatly with the length and section sti 
of the piece tested. It is very usual to specify the length which inf 
is to cxnibit an assigned percentage of elongation. This, however, toi 
is not enough ; the percentage obviously depends on the relation elr 
of the transverse dimensions to the length. A fine wire of iron tic 
or steel, say 8 inches long, will stretch little more in proportion 

to its length than a very long wire of the same (fuality. An 
Sdneh bar, say 1 inch in diameter, will show something like twice 
as much the percentage of elongation as a very long roil. The cx- 
]>critiieiits of M. Barba show that, in material of unifoi in quality, 
tho percentage of extension is constant for test-pieces of similar 
form, that is to say, for iiicces of various size in which the 
transverse dimensions are varied in the same ])roportion as the 
length. It is to bo regretted that in ordinary testing it is not 
practicable to reduce the pieces to a standanl form, with one 
proportion of transverse dimensions to lengtli, since an arbitrary 
choice of length and cross-section gives results which are incapable 
of direct comparison with one another. 

40. The form chosen for test-pieces in tension tests affects not In 
only the extension but also tho ultimate strength. In tho first on 
place, if there is a sudden or rapid change in the area of cross sti 
section at any part of the length under tension (as at AB, fig. 17), 
tho stress will not be uniformly distributed there. 

The intensity will be greatest at the edges A and B, 
and tho piece w'ill, in consequence, pass its elastic 
limit at a less value of tho total load than would be 
tho case if the change from tho lurg(‘r lo tho smaller 
section were gradual. In a non-ductile material, rup- 
ture will for the same reason lake place at AB, with 
a less total load than would otherwise be borne. On ^ 
tho other hand, with a sullii'icntly ductile material, 
although tho section AB is the first to be permanently 
defornied, nijiture will preferably take jduco at some 
section not near AB, beitauso at and near AB tho con- 
traction of sei'tioiial area which 2 u*ccedes rnjiture is 
jiartly picvcuted by tho presence of tho ]>rojecting 
I>ortions 0 and D. Hence, too, with a dnclile matciial 
samples such as those of fig. 18, in which the part of smallest sect ion 
between the shoulders or enlarged ends of the jiicce is short, will 
break with a greater j 
load than coubl bo 
borne by long iini- 
forni rods of the 
same .section. In 
good wroiiglit-iron 
and mild steel the 
flow of metal pre- 
ceding rujiture and 
causing local con- 
traction of section 
extends over a length six or eight times the w’idth of tho piece; 
and, if the length throughout which the .section is iinifoim be 
materially less than Ibis, the ^iroccss of flow will be rendered more 
ditlicult and the breaking load of the samjde will be raised.** 

These coiisiderutions have of course a wid(*r ajiplieatioii than to 
the mere, interpretation of .special tests. An important iiractical 
ra.se is that of riveted joints, in which the metal left between the 
rivet -boles is subjected to tensile stress. It is foiiiul to bear, jier 
s(|uare inch, a greater pull tliaii would be borne by a striji of the 
same ^ihitc, if the strij) W'ore tested in the usual way with uniform 
.section throughout a length great enough to allow complete freedom 
of local flow.® 

41. The tensile strength of long rods is affected by the length C 
ill (piite a diffeivnt W'ay. AVith a jierfectly homogeneous material, pj 
no difference should bo found in tlie strength of rods of ei^ual st 

^ Man, fie la Sor. des Ing Ctv., 1880; spo iil«o a papci by Mr W. Hackney, 

“On tho Adoption of Standard Foriiift of Test-Plecca," Min Proe hut. C.E., 
1884. bl 

4 The greater strenerth of nicked or gioovcd apccimens Rccms t.o liavo been yo 
til St rernaikcil by Mi Kirknldy (Erpertmentu on Wi ought Iron and Steel, p. 74, 
alHo Rrpeeiment% on Fagersta Steel, p. 27). .Sec also a paper by Mr E. Richards, 
on tests of nilhl steel, Jour. Iron and Steel Imt., 1882 

See Kennedy’s “Reports on Ulvetted Joints," /»ror. Imt. Meeh. Eng., 1881 -f5. 

In tlie case of mild steel plates a drilled stiip may have an much ns 12 per cent, 
more tensile stiength pel square Inch than an imdiilled sti Ip. W^lth punched 
holes, on the other hand, the remaining metal is iimeli weakened, for the reason 
referred to in $ 35. 




Fig. 18. 




' iA^jt 1 L»_* -j»i -* . .-^ . _ ------ 






Fig. 19. 


sectional area and o£ different lengths, nrovided the len^li of both 
were £^t enough to prevent the action acscribed in § 40 from affect- 
ing the result. But, since no tnatorial is perfectly homogonconK, 
the longer rod will in general bo the weaker, ofiering as it does 
more chances of a weak place ; and the prol>able defect of strength 
in the long rod will depend on the degree of variability of the 
material. When this has been establisiied by numerous tests of 
short samples, the strength which a rod of any assigned length may 
be expected to posseas can be calculated by an appli- 
cation of the theory of probabilities. A theory of the 
strength of long bars has been worked out on this 
basis by Prof. Chaplin,^ and has been experimentally 
confirmed by tests of long and short samples of wire. 

The theory does not apply wlion the length is so small 
that the action of § 40 enters into the case, and the 
experimental data on wdiicli it is based must be taken 
from te.st8 of samples long enough to exclude that 
action. 

•Vacture 42. In tension tests, rupture may occur, as in fig. 

»y 19, by direct scjiaration over a surface which Ls nearly 
eosion. plane and normal to the line of stress. This is usual 
in hard steel and other comparatively non-ductile mate- 
rials. Or It may occur bv sbeniin^ along an obliipie 
])jaTie, ns in fig. 20, which 
shows the fracture of a piece 
of steel softer tliaii the 8]Hici- 
men of fig. 19. In very duc- 
tile samples these tw'o modes 
of rupture are frequently found in com- 
bination, as in fig. 21, where a central core 
is broken by direct tension while round it 
is a ring over which separation Inis taken 
jdaec by sbeuiing. In this instance the 
Fig *21. nng is in two parts, one above and one 
below the surface of rupture of the central flat core. In otlier 
instances, such as that of the sample shown in fig. 10, the shorn 
ring torins a coiitiniious (oue oi crater round a flat core. 

‘’ractiire 43. In compiesbion tests of a plastic material, such as mild steel, 
»y com- tt piofcss of flow may g(> on without limit; the iiiece (which must 
iression. of course be sliort, to avoid buckling) shortens and bulges out in 

the foi in of a cask. Tins is illustrated - 

by tig. 22 (from one of Paii bairn’s cxjk 3- i j 

rimeiits), which .slioivs the comjn’cssion 1 i 

of a round block of stci 1 (the original 
height and dm meter of whi(’h are shown 
by the dotted liijcs) liy a load equal to 
100 tons persmiare inch of original sec- 
tional area. The surface ov<t wliich tlio 
stress is distrihutcil hccouics enlarged, 
and the total load must be increased in 
a corrcspoiuling degiee to maintain the Fig, 22, 

proctsH of flow.- 'flic bulging often produces longitudinal cracks, 
ns ill the figure, especially when fin* material is Jibious u.s well as 
plastic (as in Uic case of w'rougbt-iroii). A brittle materia], such 
as cast-iron brick, or stone, yields by shearing on inelined planes 
^ as in figs. 2.'1 and 24, wliieli are taken fiom 

Jlodgkinson’s I'Xpeninciits on cast-iron.® 
The .simplest fracture of this kind is exem- 
plified hy lig 213, wdiere a single surface (ap- 




FJg. 20. 







¥\g. 23. Fig. 24. 

proximatcly a p].ane) of shear divides the compressed block into 
two wedges. With cast iron the slope of the plane is such that 
this sinnile mode of fracture can take place only if the height of 
the block is not less than about § the width of the base. AVheii 
tlie height is less the action is more complex. Shearing must then 
take ]>lace over more tlian one ])lane, as in fig. 24, so that c*oiieH 
or wedges are formed by which tlie surrounding portions of the 
block are sjiht off. Tlic stress required to crush the block is eon- 

> Van Nostrand's IJnfftnrertnff Magazine, Dec. 1880 ; Prot, Engituers' Club of 
Philadelphia, Mtii'cli, 1882. 

* F«)r example},, nee Fairbairn's experimentB on steel, Hep, Brit, Ass,, 1867. 

3 Report of Royal ComwM^f’onerji on the Application of Iron to Hailway 
Btrueturoe, 1849; see also Brii, Au. JUp . 1837. 


sequeiitly greater than if the height were sufficient for sheanng in 
a single plane, 

44. Tlie inclination of the surfaces of shear, wdieii fracture takes Plana 6 
place by blieanug under a simple stress of pull 01 push, i.s a matter shear*'' 
of much iiiterast, throwing some light on the question of how the 
resistance wdiich a material exerts to stress of one kind is affected by 

the presence of 811*088 of another kind, — u question scarcely toueheS 
by direct experiment. At, the shorn surnice there is, in the cose 
of tcusion tests, a mjrinal ]»ull as well ns a shearing stress, and in 
the case of compieHsion tests a normal juish as well as shearing 
stress. If this norni.al componrnt were absent the material 
(assuming it to be isotropic) would shear 111 the .surface of greatest 
shearing stress, wliieh, as wc luive st'cu in § f>, is a surface inelined 
at 45“ to the axis. In fact, howexer, it docs not shear on this 
surface, liodgkinsoii’s expciiincnts on the <*om])ressioii of cast- 
iron give surfaces of sliear wliosc noinuil is imbued at about 55* 
to the axi.s of atrc.ss,^ and Kirkaldy’s. on the icnsitui of steel, show 
that when ru]>t me takes place by shear the normal to the surface 
is inclined at about 25“ to the axis.-* Tlicse lesults show* that 
normal pull dimiiiisheK resistance to Kheaniig and noinuil jnisb 
iucreuHCs resistance to shcaiing. In the case of cast -non under 
compression, the mnteriul prefers to slicar on a section wlierc the 
intensity of Hln^aring stress is only O-lM of its value on the surface 
of maximum sheanng stress (iiicbncd at 4.5 ), hut where the 
normal pusli is reduced to 0*t36 of its value on the suri^uce ot maxi 
mum shearing stress. 

45. Fatigm of Met ah,— K matter of great jiractii’al as W’cil as FatigU' 
scientific interest is tlic w’eakcnnig which matcriaks undergo by of laefi 
rejieated changes in their .state of stre.ss. It ajipeais that in some 

if not ill all materials a 1 united amount of stiess-vanation may 
be repeated time after time witliout aiqireciable deterioration in 
the strength of the piece; in the balancc-sjuing of a watch, for 
instance, tension and comjucssion succeed <‘nch other some 150 
millions of times in a year, ami the spring works for years Avitbout 
apjiareiit injury. In sucli cases tlic Ktrc.*wes lie AveU within the 
tda.st,ic limits. On the otlu r hand, Die toughest bar breaks after a 
.small mini her of bendings to and fro, wlicn these ])asH the elastic 
limits, although the stress may have a value greatly short of the 
normal nlliinatc strength, A laboiions research by Wohler,*'^ ex- Wflhla 
lending over twelve years, lia*% given inucb impoitaiit information cxperi< 
regarding the tdfects on ii on and steel of veiy numerous repeated xnonta. 
alternations of stiess irom positive to nogativi*, or between a higher 
and a low «‘r value without change of sign. By means of ingeniously 
contrived machines he submitted test-pieces to direct pull, alter- 
nated with comjdele or paitial relaxation from pull, to repeated 
bending 111 one direction and also in oi>posit»* dii eel ions, and to re- 
peale.d twisting townrds one side and towards opposite .sides. The 
re.sults show* that a stress greatly le.ssthan the ultimute stiength (as 
te.stcd in ilie usual way hy a single application of load eoiitiniied to 
rupture) i.s sufl». leut to bleak a piece it it be often enough lemoveil 
and restored, 01 even alternated with a less stiess ol tlio same 
kind. Ill tliat ease, however, the variation of .stress being less, 
the number of repetitions leqiiired lo ju*odnee, nijdure isgieater. 

In general, the miiidier of lepetilions required to ))ro(iuee rup- 
ture in increased In I educing tin* rang** tliiougli wliicli tlie stiess 
is varied, or hy low'cring tlic upper limit of that lange. If the 
greatest stress 1 m» elioseii sniall enough, it may he u**luced, re- 
moved, or ev«’n reverseil many million times without deslioying 
the piece. AVohlcr’s results sue bi-st sliown hy (jiioliiig a few 
figures selected from Ids e.xpennients. The .stresses au* stated in 
centners per sqiiaie /oil in tin* ease of hais suhje**l**d to bending*’ 
they refer to the. lop and bottom sides, wlindi aie the most sliessei^ 
parts of tin*. ]»ar. 


I. Iron bar in dinet fen.sion 


StrcKs 
Miix. Mill 
480 0 
440 0 
400 I) 

.'lao 0 


Number of Aupliciitiniifl i Stuss 


euu»ii)K Kuptuie. 
HOO 

lon.Mol 
XIO SiS 
4H0,S,'i2 


NuiutK‘1 of Apptientlonn 
cniisMif:; iUipittie 
10 111,01*1 

•2,.5t;;. Ufi 

440 ‘.40 Not tiiokeii \\UIi 1 niillions. 


|Mii\. .Mm 
•5i'0 0 


4-10 you 


II. Iron bar bent by trnnsversi* hmd - 


Stress. 
Max. Min. 
0 

r>oo 0 

4.10 0 


Nunilx I of neiirtiiij'** 
caiiHiii^ Kupiuii 
JO'l 7.VJ 
420 OOO 
481 M.-.O 


Si !('>•. Nittnbet of neiidlni^N 

! Mm\ Min mipiiuc. 

t 400 0 1 ;{* 20 ,ooo 

I ;:;.o 0 ^o,i.'i.400 

I ;joo 0 Not broken with 48 mlliions. 


III. Steel bar bent by transverse load: - 

Stress Nurnbej of neiidmvs Stress NiimlKT of nendliiRs 

Max. Min. euiwitiK Hupiure. i Mu’*. Min cau.slnK Uuptui e. 

•jM»0 O 7*2,4.V> I 000 400 22.5,:i00 

000 200 1 OOO .100 704,900-- nu'un of two trials. 

900 300 r.0,200 I 000 (lOO Nol biola'iiwIlli.Tliinnis. 


♦ Op. eit. 

ft Die Festufkeits-Versvrho tint JJiieu und Rtahl, Beilin, 1870, oi Zeitsehr. fur 
Bautresen 1800-70, see also Kiigintei%n<j,\f)\ xl., 1871 ioi euily expciiiuenU 
by 1 itlrbuirn on tli« siime subjeet, sco Fhtl. Trans , 1804. 

8 AcroniiiiK to Bauschinjfer (/or. eit , ji 44), the centner per siiuiiic xnll in which 
W'6hler kIvoh his result s is oquI valent to C 837 kilos per squat e rm , nr 0 0434 ton 
per square inch. 
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TV. Iron bar bent by supporting at one end, the other end being 
loaded ; altcriiatious of stress fropi ]>ull to push caused by rotating 
the bar : — 

Stresn. Number of Rotations Stress. Number of Rotations 
From + to — causing Rupture. From -f- to — causina Rupture. 

fi6,430 220 3,C82,r)fl8 

SOO B»,000 2(M) 4,917,993 

280 188,145 180 19,186,791 

260 470,490 160 Not broken with 182i 

240 900,810 millions. 

46. From these and other experiments Wohler concluded that 
the wrought-iron to which the testa refer could probably bear an 
indefinite number of stress changes between the limits stated (in 
round numbers) in the following table (the ultimate tensile strength 
wsts about 19^ tons per square inch) : — 

Stress in Tons per Sq. Inch. 


From pull to irasli +7 to >-7 

From pull to no Ktims 13 to 0 

Fiom pull to less pull 19 to 104 


Hence it appears tliat the actual strength of this material varies in 
a ratio which may be roughly given us 8 : 2 : 1 in the three cases of 
(a) steady pull, (h) pull alternating with no stress, very many times 
repeated, and (c) pull alternating with push, very many times 
repeated. Factors of safety at)))lieable to the three cawes might 
therefore rationally stand to one anotlier in the ratio of 1 : 2 : 8. 
For steel Wohler obtained results of a generally similar kind. His 
experiments were repeated by Spange.nberg, \iho extended the 
inquiry to brass, gun-metal, and pliosf>hor-bronze.^ On the basis 
of Wohler’s results lormiilas have been devised by Launhardt, 
Woyrauch, and others to express the ]»robable aetual strength of 
metals under assigned variations of stress ; these are, of course, of 
a merely empinciu character, and the data are not yet extensive 
enough to give them much value. “ 

47. Wohler's expetiments, dealing, as all experiments must, 
with a finite number of stress-changes, leave it an o])en question 
wdietlier there are any limits within Avbich a state of stress might 
be indefinitely often varied without fimilly destroying the material. 
It is natural to .suppose that a material iiossessiiig perfect elasticity 
would suffer no deterioration from stress-changes lying within 
limits up to which tlie elasticity is jierfcct. But these limits, if 
they exist at all, are probatdy very narrow. Indeed, in the case of 
iron, tlicre is indirect evidence that all alteration of stress whatso- 
ever aflccts the molecular structure in a way not consistent with 
the notion of perfect elasticity. When tlio state of stress in iron 
is varied, however slowly and however little, the magnetic and 
thcrino-eiectrio <piaHtics of the metal are found to <‘hange in an 
essentially irreversible manner.® Every variation leaves its mark 
on the quality of the piece ; the actual quality at any time is a 
function of all th(* states of stress in which Urn pie(*e has previously 
been placed. It can scar(}elv be doubted that sufficiently refined 
methods of experiment would detect a similar want of reversibility 
in tlie mechanical clfecds of stress, oven when alterations of stress 
occur slowly enough to escape the elfccts of viscosity which have 
been examined by Sir William Thomson and discussed under 
Elasticity (vol. vii. p]». 802 sq , ). In any case, the viscosity investi- 
gated by TlKimson causes siicli strc8s-cliunge.s as occur rapidly to do 
work on the material, ami the destructive effect of jvj»eated changes 
may be due in great pai t to this cause. His experiments show that 
ra])id stro.s8-cliaiiges often rejicutcd do produce a cumulative effect 
ill reducing the modulus of elasticity ; and it is very probable that 
thi.s fatigue of elasticity is associated with fatigue of strength. 

There are as yet no experiments showing how far fatigue of 
strength is affectijd by tlie frequency, as distinguished from the 
mere number, of the strcss-cliaiiges, nor whether a period of rest, 
after fatigue bus been induced, restores strength. That it does so 
may be conjectured from Thorasoii’s discovery that rest restores 
elasticity after elastic fatigue. The conjecture is strengthened by 
Bauschinger’s discovery that, after a ]»crmancnt .set has been pro- 
duced and a jwriod of rest follows, the apiwirent limit of elasticity 
(in the strict sense of that term) rises slowly with the lapse of time. 
Both (piestious are of obvious ]iracti<*al interest * 

48. When a strain is iiroduccd within the, limus to which 
Hooke’s law applies, the work done in producing it is half tlie 
]iroduct of tlio stress into the strain. A load apjdied to a piece 
suddenly, but wdtliont impact, docs an amount of work in stmining 
the piece which is measured by the eight of the load into tlie 
distance it sinks in consccinence of the strain. Hence, provided 

> Ua^ VWfvilten tier MHalle hei tce%(i*>rholten Amtrfnguntfm^ Herlln, 1S7.">. 

* Soft Woyiaiu’li, “On tlie ('.ilculution of Dlnienslons at dopcndlaf; on the 
Ultimatft Woikiiii; Strent;fth of MatcimlH," Jlfo*. Pi'nc. Jmt. C A'., vol Ixii) p. 275; 
also a ourrespundviu'u in Engineering^ vol. xxix., and Unwin’s Machine Design, 
cliap. il. » Hwlnjr, Phil, Tram., ISSfi, 1886. 

4 For interest ini; notices of tho fatigue of motals In railway uxlea, bridge tics, 
Ac., and results of experiments showinfi i educed pluBtlclty in fatigued metal, 
see Mr II. llnkei's nddress to rlic Meelianieal Section of the Itrltish Assonation, 
1885. In most esses wliero the futiguc of metals occnis In engineering praetlee 
the phenomenon is eoniplU'ated by the oeeiirrence of blows or shocks whose energy 
Is absorbed in pioduehig strains often exceeding the elastic limits, sometimes 
of a ;ety local cliariicter in consequence of the Inertia of the strained pieces. 
Such shocks niav ciiuse an accumulation of set which Anally leads to rupture in a 
way that is not fo be confused with ordinary fntlgiie of strength. It appears 
that the effects of fatigue may lie removed by annealing. 


this strain falls within the elastic limit, the strain aand the stress 
are twice as great as the same load would produce when in equi- 
librimn. Instances of load applied with complete suddenness, and Str 
yet without shock, are rare ; but it is a common case for loads to pro 
be applied so rapidly that the stress reaches a value intermediate by 
between that due to a static load and the double stress duo to the loa 
same load applied at once. Thus the Bailway Commissioners found 
that certain bridges were deflected by a train passing at a siraed of 
50 miles per hour f more than hy the same load at rest® The 
fact that a *'live” load produces greater stress than a dead load is 
of course to be distinguished from the question Wohler’s experi- 
ments deal with— the greater destructiveness of the intermitted or 
varied stress which a live load causes. In many coses engineers 
allow in one operation for these quite independent influences of a 
live load by choosing a higher factor of safety for the live than for 
the dead part of the whole load on a structure, or (what is the 
same thing) by multiplying the live load by a coeflicient (often 1^), 
adding tho product to the dead load, and treating the sum as if 
all were dead load. 

49. A useful application of diagrams showing the relation of Re 
strain to stress is to determine the amount of work done in strain- em 
ing a piece in any assigned way. The tenn “resilience” is conven- 
iently used to specify tho amount of work done when tho strain 
just reaches the corresponding elastic limit. Tims a rod in simjde 
tension or simple comi)re.ssion has a resilience per unit of volume 
where /is the greatest elastic pull or jmsh. A blow whose 
energy exceeds the resilience (reckoned for tlio kind of stress to 
whicli the blow gives rise) must in the most favourable case pro- 
duce a permanent set; in less favourable cases local permanent 
set will be produced although the energy of the blow is less than 
the resilience, in consequence of the strain being unequally dis- 
tributed. In a pla.stio material a strain exceeding the limit of 
elasticity absorbs a relatively large amount of energy, and generally 
increases the resilience for subsciiucnt strains. Fracture under suc- 
cessive blows, as in the testing of rails hy placing them as bcaiiiB 
on two supports, and allowing a weight to iall in the middle from 
a given height, results from the ucciimiilated set wliich is brought 
about by tho energy of each blow exceeding the resilience 

60. In an important paper® which is reprinted in the article Ini 
Elasticity, anu should bo carefully studied in this connexion, str 
Brof. James Thomson has pointed out that the effect of any 
externally applied load depends, to a veiy material extent, on 
whether there is or 'is not initial internal stress, or, in other 
words, whether tho loaded piece is initially in what Prof. Hearson 
has called a state of case. Internal stress, existing without the 
application of forte from without the piei*e, must satisfy the con- 
dition that its resultant vanishes over any complete cross-section. 

It may exist in coiisequenoc of set caused by previously applied 
forces (a case of which instances are given below), or in conse- 
quence of previous tein])eralure changes, as in cast-iron, which is 
thrown into a state of internal stress by unequally rapid cooling 
of the mass. Thus in (say) a spherical casting an outside shell 
solidifies first, and has become partially contracted by cooling by 
tho time the inside has become solid. The inside them contracts, and 
its contraction is icsisted by the shell, which is thereby compressed 
in a tangential direction, while the metal in the interior is pulled 
in tlie direction of the radius. AlliLsion has already been made to 
tho fact, pointed out hy J. Thomson, that tlie defect of elasticity 
under small loads wdiich llodgkinson discovered in cast-iron is 
probably duo to initial stress. In plastic metal a nearly complete 
state of ease is brought about by annealing ; even annealed pieces, 
however, soniotimes show, in the first loading, small defects of 
elasticity, w'hicli are probably duo to initial .stress, as they disappear 
when tho load is reapplied. 

61. Little is exactly known wdlli regard to the effect of tempera- Ef 
turc on the strength of materials. Some metals, notably iron or tei 
steel containing much phosphorus, show a marked increase in brittle- tu 
ness at low temperatures, or “cold shortness.” Kxjieriments on the ati 
tensile strength of wrought-iron and steel show iii general little 
variation within the usual atmospheric range of heat and cold. 
The tensile strength appears to bo slightly reduced at very low 
temperatures, and to reach a maximum when the metal is warmed 
to a temperature between 100* C. anrl 200“ C, Wlicii the tempera- 
ture exceeds 800“ C. the tensile strength begiiLS to fall off rapidly, 
and at 1000® C. it is less than one-tenth of the normal value.’’ 
Reference may be made, in this connexion, to the effect which a 
“blue heat,” or temperature short of red heat, is bedieved to have 
on tlio plasticity and strength of iron, and more e.spocially of mild 
stccL It appears that steel plates and bars bent or otlierwise 

0 Report qf Commissioners on the Apfilicatian of Iron to Railway Structures, 
1849. A imithumatical InveHtlgation of this effect of rolling load given In an 
upiiendix to the Report. 

• Camb. and Dub. Math. Joum., Nov., 1848. 

7 See Report of a Committee of the Franklin Tmtituie, 1837 ; Fairbaim, Brit. 

.4».f. Rep , 1856 ; Styffe on Iron and Steel, trims, by C P. Sandberg. Notices of 
these and otlier experiments will bo found In Thuiston's Materials of Engineering, 

II. chap. X., and in papers by J. J. Webner, Min. Proc. Inst. C.E., vol. lx„ and 
A. Martens, Zettsehr. des Ver. Deutsch. Ing., 1888. 
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worked at a blue boat not only run a much more Aerious risk of 
fracture in the process than when worked either cold or rod-hot, 
but become deteriorated so that brittleness may afterwards show 
itself when the metal is cold.^ 

52. The following table gives a few representative data regarding 
the strength of the more important materials used in engineering 
(the fifi^rcs are gathered from the writings of Barlow, Hodgkinsoii, 
Kirkaldy, Thurston, Riinkine, Unwin, Olark, and others) 



Ultimate Strength. 

Elasticity. I 
Tons, per su. in. 


Tons per Sqoare inch. 

. I- 






Young's 1 

Mod. of 


/. 

/. 

f* 

Modulus' 

E. 

Kigidity 

C. * 


H to 104 
7 

25 to 65 

9 to 13 

\ 



42 

11 

5000 

1300 

„ American (oidnanea) ... 

14 

36 to 58 

to 

■ to 

,, „ Btrongthoned 

15 to 20 

60 to 75 


6000 

2500 

by saccessivo fuBions. 

... 

; 


Wroiiaht-iron— 






FincNt Lowmoor and York- / 

27 to 20 along the fibre 



shire plates \ 

24 across the fibre; 




Staffordshire | 

Bridge iron | 

26 along „ 1 

24 across „ j 

22 along „ 

10 across ,, 

18 to 
22, or 
about 

12,000 
- to 
13,000 

-6000 

Bara, finest 

27 to 2il 


tof/< 



25 

20 




10 to 24 





Wrought-iron wire 

25 to 50 

... 

... 

... 

«•« 

„ „ aveiagc ahnut 

35 

... 

... 

... 

... 

Steel— . 

Mild steel plates (Siemens or * 
Bessemer) 

26 to 32 
average 
about 30 

[- 

[ about 
pofy» 



Axle and rail steel (do ). 

30 to 45 

... 




40 to 65 



12.000 

5000 


about 28 



Chrome steel 

80 



to 

to 


72 



13,000 

5200 

Whll worth's fluid compressed 





steel (mild) 

** n (hard).... 

Steel wh'C, ordinary, about. ... 

40 

48 to 68 

... 

... 



70 

... 

... 



Tempered steel lope wire 






(highest) 

124 



13,000 

13,000 


Pianoforte sieei wire 

1.50 




Copper, cast 

10 to 14 

35 

10 to 14 

1 7000 

.. 

,, rolled 

15 to 16 





„ wire, huid-drnwn 

28 

... 


8000 

2*800 

Brass 

BUilS 

5 

... 

5500 

1500 

„ wim 

22 

... 

... 

64(H) 

2200 

Muntz inotal 

22 

, 

T-* 

• •• 

... 

Gun metal 

n to 23 

... 

... 

(4500 to 
1 6500 

llTOO 

Phosphor bronze 

15 to 26 

.. 

.. 

0000 

^ 2i00 


33 to 70 


... 

... 

... 

Manganese bronze 

28 to 32 

... 

... 


... 

Zinc, cast 

2 to 3 

... 

... 

... 

... 

,, lolled 

7 to 10 



5500 


Till 

2 



... 

LhOiI 

0*9 

3 


i!m)o 

... 

Timber- 




... 

Oak 

3 to 7 

4 

1 

800 


White pine 

11 to 3) 

n 


600 

... 

Pitch jiitie 


950 


Tliga flr 

2i to 5| 
4 to 7 





Aah 

2 to 4 

i* 

750 


Beech 

4 to 6 

4 


... 

Teak 

4 to 7 

4 

’.!! 

950 


Spanish mahogany 

Stone — 

4 to 7 

H 


650 

... 

Orntilte 


2i to 5 
Hto 2i 
2 to '2k 
11 to 3 
1 to 3 




SandRtoiu: 





Limestone 





Slate 



7000 


Brick 








( 
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iphic 53. Spare admits of no iiioie tlian a short and elenirntary 
ire- account of some of the more siinjdc straining wtioiiv that occur in 
tation machines end engineering structures. 

flistri- The stress wliich acts on any plane surface AH (fig. 25), su<‘h as 
bed an iinaginarv cross-section of ii strained 
Bss. piece, may be represented by a figure 
formed by setting up ordinates Aa, BA, 

Ac., from points on the surface, the 
length of th(‘so being made proportiounl 
to the intensity of stress at eacm ])oiiit. 

This gives an ideal solid, wliich may bo 
called the stress figure, whose lieight 
shows the distribution of stress over the 
surface which forms its base. A line 
drawn from gy the centre of gravity of 
the stress figure, parallel to the ordinates Fig. 2J5. 

Jtreof Aa, Ac., doteniiines the point C, which is called the centre of stress, 
BSS. and is the point through which the resultant of the distrfliiited stress 
acts. In the case of a uniformly distributed stress, aJj is a jilane 
surface parallel to AB, and C is the centre of gravity of the sin face 
AB. when a bar i s subject ed t o simple pull applied axially — that 

> Stromeyer, The InjnrlouB Effect of a Blue Heat on Steel and Iron/' Min. 
Proe. Jnst. C.E., vol. Ixxxiv., 1S8A 


is to say, so that the resultant stress passes through the centre of 
gravity of every cross-section, — the stress may bo taken as (sensibly) 
uniformly distributed over any section not near a place where tlio 
form of the cross-section changes, provided the bar is initially in a 
state of ease and the stress is within the limits of elasticity. 

64. Uniformly varying stress is illustrated by tig. 26. It occurs Unl- 
(in each case for stresses within the elastic limit) in a bent beam, formly 
in a tie subjected to non -axial pull, and varying 

in a long strut or colunin wborc buckling stress* 

makes the stress become non-ax ial. In 
uniformly varying 
stress the intensitv 


p at any point P is ^ 
proportional to the 
distance of P from / 
a lino MN. called / 



Fig. 26 


a lino MN, called 
the neutral axis, which lies in the plane of the stressed surface and 
at right angles to the direction AB, which is assumed to bo that in 
whicn the intensity of stress varies 

most rapidly. There is no varia- a .^-'-'■''■■’"*1^ 

tioii of stress along lines parallel ■■ 
to MN. If MN » tlirouBhflL..-r-'" 

C, the centre of gravity of the siir- Fig. 07. 

face, as in fig. 27, it ina}^ easily bo shown that the total pull .stiess 
on one side of the neutral axis is equal to the total push htres.s ou 
the other side, whatever be the form of the surface AB The re- 
sultant of the whole stress on A B is in that ease a couple, whose 
moment may be found as follows. Lot </S bo an indefinitely small 
j)ait of the surface at a distance x from the neutral axis tbrougli C, 
and lot p bo the intensity of stress on dS. The moment ot the 
stress on dS is xpdS. hut p^p^xlxi^p^i^.^ (see fig. 27). The 
whole moment of the stre.sa on AB is /.i7/dS = (pj/a']y>“riS*=;»|l/.r, 
orpoV^a* where I is the moment of inertia of the suriace AB about 
the neutral axis through C. 

55. A strps.q sucdi as that shown in fig. 20 or fig. 28 may be 
regarded as a uniformly distributed 
stress of intensity (which is the 
intensity at the centre of gravity 
of tlio surface C) and a Btre.KH of 
the kind sliown in fig. 27. The 
resultant is p^S, where S is the 
whole area of the surface, and 
it acts at a distance Cl) from C 
such that the moment . Cl)** 

P 3 -p.(l+x.fi.CUIl), ami Pi- 
(!D/I). 

56. Simple hcndingocenrsw'hen a 
laiamism e(|uilibrium under equal 
and oppo.si^ couples in the plane of the beam Thus if a beam 
(fig. 29), supiiorted at its ends, be loaded at two points so that 
\Vi/i«=W2Z3, the por 



Simple 

bending 
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tioii of the beam lying 
between Wj and W.j is 
subjected to a simjdo 

bending stress. On ^ 

any section AB the ^ 
only stress consists of 
pull and push, and ba.s *''«• 

for its resultant a coujde whose moment M ==^ W,/j J.j This is 
called the benUing vwweiit at the s(‘ction. If the stress be within 
the clastic limits it will bo distributed ns in fig. 

30, with the iieutial axis at the eeiilie of gravity 
of the section. The giealest intensities of push 
and of pull, at the to)) and bottom edge res|»cct- 
ively, are (by § 54) pj^^M//,/! and p., M>/j/L 
and the inten.sity at any point at a distiun-e y 
above or below C is p^'-M.v/I. 

57. Let the licnding moment now he increased ; 
nol^eIaBtIc strain will begin as sdoti aseitherpi 
or 7)3 exceeds the rorrcH])on(ling limit of ehistieit} , ^ 

and the ilistribiition of stiess will be changed Jii / 
consequence of the fact that the ontci laycis of ^ — 
the beam arc taking set while tlic inner layers pig. :io. 
are still following Hooke’s Jaw As a .sini]»le. in- 
stance we may consider the <’ase of a inateiial .strictly elastic U]) to 
a certain stress, am) then so ]dastjc that a relatively very large 
amount of strain is jnodneed wifliont luithcr (‘hangc ot stres.M, a 
ea.se ii(»t very far from being rcalizeil by soft wnouglit-iron am) mild 
steel. The diagram of st I e.ss v\ill 11 ow^ take the form skePhedin 
fig, 31. If the ela.sfic limit is (say) less foi eomin’cssion tliau lor 
tension, the diagram will be as in fig 32, with the mutisil axis 
shifted towards tlic t<*nsion side. When the beam is ielicvc«l from 
external load it w'lll be left in a state of internal ntressi, repra- 
sentod, for the ea.se of fig. 33, by the dotted lim‘.s in tliat figure. 

68. In consequence of the action wJiidi has been illu.stratcd (in 
a somewhat crude fashion) by figs 31 and 32, the moment leqmred 
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to break the beam (Mj) cannot be calculated from the ultimate 
^ensile or compressive strength of the material by using the for- 
mula lili-“/il/2/i. or M,-/cl/y 2 . When exi>oriment8 aro made on 
the ultiniato strength of bars to resist bending, it is not unusual 
to a]>ply a formula of this form to calculate an imaginary stress /, 
whicli receives the name 
of the modulus of trans- 
verse rni»ture. bet the 
SL'ctiou he such that pi — 

^ 2 - Then the modulus 
of transverse lupture is 
defined as /“-Miy]/!, 

This irioilo of statuiff the 
rt'sults of i*xperimcnt on 
transverse strength is 
unsatisfactory, inasmuch 
as the modulus of ru])- 
tiire thus detennined 
will vary with different 3b ns. 

forms of section. Thus a jdastic material for which /.aiul/<are 
equal, if tested in the form of an I beam in which the flanges fonii 
practically tlie wliole area of section, will have a modulus of rupture 
sensihly equal to /< or On the other hand, if tiie material l»e 
tested in the form of a rectangular bar, the motlulus of rupture 
may approach ii value one and a half times as great. For in the 
latter case the distribution of stress niny approach an nltiniato con- 
ditioji in which lialf the siujtion is in iiiiiform tension ft, and the 
other lialf in uniform compression of the .same intensity. Tlie mo- 
ment of stress is then ^ fthh'^, h being the hreadth and h the 
depth of tlie .section ; Imt hy detinition of the modulus of rupture/, 
M — i/M®. In tables of the inodiilns of transverse rupture the 
values are generally to be understood as refenuig to bars of 
rectangular section. Values of tlii.s modulus for some of the 
principal materials of engineering are given in the article Hkidoks, 
vol. iv. n. 292. 

59. Tlie strain produced by bending stress in a bar or beam is, as 
regards any imaginary filament taken along the lengUi 
of the piece, sen.sibly the same as if that filament wore 
directly pulled or coui]»re.ssed hy itself. The resulting 
deformation of the piece consists, in the first place and 
chiefly, of curvature in I lie direction of the length, due 
to the longitudinal extension and couipresbion of the 
filaments, and, in the second place, of transverse flex- 
ure, due to the lateral coniprossiou and extension which 
go along with their longitudinal extension and com 


I 

II 

r, 

1 1 

!i 


> 

I 

f 

I ' 
f 

4 


tlciice f 

5 is not, in general, of / i I 
)f curvature for it is on jp— *-i 
r longitudinal flexure. I 
i ratio of longitudinal L- 


jiression (see Elakticitv, § 57). Let fig. iJS, be a 
short portion of the huigth of a beam strained by a boiitl* 
ing momcTit M (within the limits of ehi.sticity). The 
beam, which we assume to be originally straight, bends 
in the direction of its length to a curve of radius It, 
such that dl being the change of I by exten- 

sion or compression, at a distance j/j from the iientral 
axi.s. Ihit hy § 10, and «My,/l. Hence 

K»»EI/M. The transverse flcxuie ■ 

}»ractical importance. The centre of curvature 
the onposite side from the centre for 
and the rudins is Rcr, where er is the ratio of longitudinal 
extension to lateral contraction under simple ])nll. Fig. 39. 

60. Bending combined with shearing is tlio mode of stress to 
which beams are ordinarily subject, the loads, or externally ajiplied 
forces, being ajiplicd at right angles to the <lireotiori of the length. 
Let AB, fig. 34, be any cross-section of a beam in equilibrium. 
The portion V of tlie beam, which 

lies on one side of AB, is in equi- ^ 

librium under the joint action of ^ ^ 

the external forces 
and the forces wdiich 
tion U exerts on V in coiiscqueiK 
of tlie state of stress at A B. The 
forces F„ F^, F.,, &.c. may bo referred Hg. 84. 

to AB hy introtlucing couples wdiose 
moments are Fja?„ Fy^g, F^g, &c. Hence the stre.s.s at AB must 
equilibrate, first, a couple whose moment is SFa:, and, second, a 
force ^who.se value is 35F, which tends to shear V from U. In these 
summations regard must of course he liad to tlie sign of each foice; 
ill the diagram the sign of Fg is opposite to the sign of Fj and Fj. 
Thus the stress at AB may be regarded as that due to a bending 
moment M equal to the sum of the moments about the section of 
the externally applied forces on one side of the section (2)Fa;), and 
a .shearing force equal to the sum of the forces about one side of 
the section (SF), It is a matter of convenience only whether the 
forces on Y or on U be taken in reckoning the bending moment and 
the shearing force. The bending moment causes a uniformly vary- 
ing normal stress on AB of the kind already discussed in § 56; the 
slicaring force cause.s a shearing stress in tne plane of the section, 
the distribution of which will he investigated later. This shearing 
stiess in the plane of the section is (by § 6) accompanied by an 


•e.s i\, Fg, Fg, &<•., f 
liich the other por- y 
i V in coiiscqueiici' 



equal intensity of shearing sticss in horizontal planes parallel fo 
the length of the beam. 

61. The stress due to the bending moment, consisting of longi- 
tudinal push in filaments above the neutral axis and longitudinal 
pull in filaments below the neutral axis, is the thing chiefly to lie 
considered in practical problems relating to the strength of beams. 

The general formula Pi-My/I becomes, for a beam of rectangular 
section of breadth b and depth h, ji/i**6M/67t*‘**6M/SA, S being 
the area of section. For a benm of circular section it becomes 
jiii*»32M/irA*'«8M/S7/.. The material of a beam is disposed to the 
greatest advantage as regards resistance to bending when the form 
i.s that of a pair of flanges or booms at to}> and bottom, held apart 
by a thin hut stiff web or by cross-bracing, as in I beams and braced 
trusses. In such cases sensibly the wdiofe bending moment is taken 
by the flanges; the intensity of stress over the section of each 
flange is very nearly uniform, and tlie areas of section of the ten- 
sion and compression flanges (Bi and So respectively) should he 
proportioned to the value of the ultimate strengths /* and/., so that 
S,/ < Sjj/*. Thus for cast-iron beams Hodgkirison has recommended 
that the tension flange should have six times the sectional area of 
the compression flange. The intensity of longitudinal strass on the 
two flanges of an I beam is approximately M/S/t and AJ/S/a, h 
being the depth from centre to centre of the flanges. 

62. In the examination of loaded beams it is convenient to re- Dia^ 
])rescnt graphiciilly the bending moment and the sliearing force at of b 
various sections by setting up ordinates to represent the values of ing ; 
these quantities. Curves of bending moment and hlicnring iorco men 
for a nupiber of inqiortant practical cases of beams supported at shea 
the eiid.s will bo found in the article Bkiduks, with expressions for forci 
the maxirmim bending moment and maximum shearing force under 
various di.stribntionB of load. The subject may he briefly illustrated 



heie hy taking the case of a ciinUlever or projecting bracket — (1) 
loaded at the end only (fig. 35); (2) loaded' at the ciul and at 
another point (fig. 36); (3) loaded over the wliole length with a 
uniform load per foot run. thirves of bonding moment are given 
in full lines and curves of shearing foice in dottcMl lines in the 
diagrams. 

^]ho area enclosed by the curve of shearing force, up to any 
ordinate, such as ab (fig. 37), is equal to the bending monieiil at 
the same section, re])re.seutfMl hy th<* ordinate ac. For let x he 
iiicrea.sed to 37+5.2!, the bending moment changes to 2F(a* + Sir), or 
5M-«53;2F. Hence the shearing force at any .section is equal to 
the rate of cliaiige of the bending inonient there jier unit of the 
leiigtli, and tlie bending moment is the iiitegial of the shearing 
force with resjiect to the length. In tlie case of a oontiniions dis- 
tribution of loud, it slioiild be observed that, when .r is increased 
to x+Sx, the moment changes by nii adilitional amount wdiich 
depends on ( 5 . 1 *)'-* and may therefore bo neglected. 

63. To examine tlio distribution of shearing stress over any Dis 
vertical section of a beam, ^ ^ 4 tior 

wc may consider two — ...j — 

closely adjaeciit Bection.s \ I tz-"' / Btre 

AB and 1 )K (fig. 38). 011 X/'v/ZA \ I 
w'iiich the bending mo- 
ments lira M and M + 5AI 
respectively. The result- 
ant horizontal force due to 
the bending stiesse.s on a 
piece ADHG enclosed be- 
tween the adjacent sce- 
tions, and hounded hy 
the liorizontul plane GH 
at a distance t/q from the 
neutral axis, is shown hy 
the shaded figure. This 
must be equilibrated by 
the horizontal shearing 
stress on GH, which is the 
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Fig. 38 


only other horizontal force acting on the piece. At any height y 
the untensity of resultant horizontal stress due to the difference 
of the bending moments is j/SM/I, and the whole horizontal force 

on GH is * being the hreadth. If q be the intensity 

of horizontal shearing stress on the section GH, whose breadth is 
Zof we have 





‘ ' ‘ Bat' BM/to. tlie vliole lihoariQg force on the section of the 
' beam. Hence q ^ 

and this is also the intensity of vertical shearing stress at the die* 
tance from the neutral axis. This expression may conveniently 
bo written g- QAy/Xpl, where A is the area of the surface AG and y 
the dintance of its centre of gravity from the neutral axis. Tho 
intensity ^ is a maximum at the neutral axis and diminishes to 
zero at the top and bottom of the beam. In a beam of rectangular 
section the value of the shearing stress at the neutral axis is g mux. 
'o }Q/6/t. In other words, the maximum intensity of shearing stress 
on any section is f of the mean intensity. Similarly, in a heain of 
circular section the maximum is i of the mean. This result is 
of some importance in application to the pins of pin-joints, which 
may bo treated as very short beams liable to give way by shearing. 

In tho case of an I beam with wide ilanges and a thin web, tho 
above expression shows that in any vortical section q is nearly con- 
stant in the web, and iiihignilicantly small in the flanges, rracti- 
cally all tlio shearing stress is borne by the web, and its intensity is 
very nearly equal to Q divided by the area of .section of the web. 
•incipal 64. The foregoing analysis of the stresses in a beam, which 
resses resolves them into longitudinal pull and ]msli, due to bending 
a )uoment, along with shear in longitudinal and transverse planes, is 
am. generally sutriciciit in the treatment of practical cases. If, how- 
ever, it is desired to find tho direction and greatest intensity of 
stress at any point in a beam, the planes of principal stress imssing 
through the point must be found by an application the generm 
method given in tho article Elastioity, cliapter 
iii. In the present case the pioblem is excep- 
tionally simple, from tlie fact that the stresses 
on two planes at right angles arc known, and 
tho stress on one of these planes is wholly tan- 
((ontiiil. Let AC (fig. 39) bo an indefinitely 
siiiull portion of the horizontal section of a 
lieaiu, on which there is only shearing stress, 
and lot ATi bo an indefinitely small portion of 
the vertical section at the same place, on \vhit;h 
there is shearing and normal stress. Let q be 
the intensity of the sheaiing stress, which is 
the same on All and AC, and let p be tlic in- 
tensity of normal stress on AB ; it is required 
to linil u third ]>laue BC, sueh that the stress 
on it is w'liolly iioniial, and to find r, the in- 
tensity of that stress. 

BC makes with AB, 

ABC re(|uircs that 

rBCco8 0 »- 2 ?. AB I- q. AC, and rBCsin 6=g. AB ; 
or (r -/d cos Q^q sin 9 , and r sin 0 = g cos 6 . 

Jleuce, 

tan 29^2q/p , 

Tlie positive value of r is the greater principal stress, and is of the 
same sign as_;7. The negative value is the lesser priuciiial stress, 
wiiich occurs on a plane at right angles to the former. The equa- 
tion for 6 gives tw'o values corresponding to the two planes of 
I»rincij>al stress. The greatest in tensity of shearing stress occurs 
on the pair of planes incli ned at 45** to the planes of principal 
stress, and its value isVg^^p- (by § 6). 

65. The above detcninnation of r, the greatest iiiten.sity of stress 
due to the combiiiod effect of simple bending ami sheariim, is of 
some practical importance iu the case of tho web of on f beam. 
AVe have seen that tho web takes practically the whole shearing 
force, distributed over it with a neaily uriilbrm intensity q. If 
there w’ere no iioriiial stre.ss on a vertical section of the web, tho 
shearing stiess q w'ould give rise to two equal principal stres.ses, of 
pull and push, each equal to g, in directions inclined at 45® to the 
section. But tho wob has further to suffer normal stress due to 
bending, the intensity of which at points near the flanges approxi- 
mates to tlie intensity on the flanges themselves. Hence iu these 
region.s the greater principal stress is increased, often by a consider- 
able amount, which may easily be calculated from the foregoing 
formula. AVhat makes this specially important is tho fact that 
one of the princijial stresses is a stress of compression, which tends 
to make the web yield by buckling, and must be guarded against 
by a suitable stiffening of the ivcb. 

The equation for ©allow's the lines of principal stress in a beam to 
be drawn when tho form of tlie beam and the distribution of loads 
are given. An example lias been shown in tlio article Bkii>oJ!.s 
(§ 18, fig. 12), vol. iv. p. 290. 

jflexion 66. Tho deflexion of neaiiis is due partly to the distortion caused 
beams, by slieariiig, but chiefiy to the simple bending which occurs at 
each vertical section. As I'egards the second, which iu most tascs 
is tho only important cause of deflexion, we have seen (§ 59) that 
the radius of curvature R at any section, duo to a bending moment 
M, is EI/M, which may also be written 'Eq/^Jp^. Thus beams of 
uniform strength and depth (and, as a particular case, beams of 




FIpj. 39. 

Let 6 ho the angle (to bo determined) which 
Then the equilibrium of the triangular wedge 



uniform section subjected to a nnifom bending moment) bend htto 
a circular arc. In other cases the form of tho bent beam, and the 
resulting slope and deflexion, may Ihj determined by integrating , , 
the curvature throughout the 8i«in, or by a graphic proce.S8 (see 
BitiDGics, § 25), which consists iu drawing a curve to represent the 
beam with its curvature greatly exaggerated, after the radius of 
curvature h^ been determined for a sufficient numlK*r of sections. 

In all practical cases the curvature is so small that tho arc and 
chord are of sensibly tho ^me leiigtli. Calling i the angle of 
slofio, and u the dip or deilexion from tho chord, the erpmtiou to the 
curve into which an origiually .straight beam bends may be written 

El 

d'jcT hX. ' 

Integrating this for abeam of uniform section, ot span L, supported 
at its ends and loaded with a weight AV at the centre, w'e have, for 
the greatest slope and greatest deflexion, respectively, ? , AVL-yiGEI, 
WL*/48K1. If the load AV is uniformly dislnhutod over L, 
»i"“WL*/24EI and7fi**-5WL®/384EI. For other cuse.s, sec Buidoes, 

^ 24. 

The additional slojie which shearing stiess produces in any 
originally horizontal layer is g/C, where g is, ns before, tlie intensity 
of shearing stress and 0 is the modulus of rigidity. In a round 
or rectangular bar the additional ilcflexion due to shearing is 
scarcely appreciable. In uu 1 beam, wdtli a wob only thick enough 
to resist shear, it may bo a somewhat cousiilerablo pro]>oitioii of 
the whole. 

67. Twsifm occurs in a bar to which equal and opposite couples Torsioi 

ai‘e applied, the axis of the bar being the axis of the couples, and of solh 
gives nse to shearing stress in planes perpendicular to the axis, and 
Let AB (fig. 40) be a uniform circular shaft held fust at the end A, hollow 
and twisted by a shafts, 

couple apjilied in 
the jdarie BB. As*> 

Sliming tho strain to 
bo within the limits 
of elasticity, a radius 
01") turns round to 
CD', and a line AD 
draw’ll at any dis- 
tance rfromtheaxis, 

and originally stiaight, changes into tho helix AD'. 9 be tho 
angle wdiich this helix makes with lines ])arallcl to the axi.-j, or in 
other words tl»e angle of shear at the disltince r from the axis, ami 
let i l)e the angle of twist DCD'. Taking two sections at a distance 
dx from one another, w'o have the arc 9dx^rdi Hence g, the 
intensity of shearing stress iu a plane of cross-section, varies as r, 
di 

since q^CO-^Cr Tho resultant moment of 1 he whole shearing 

stress on each ’»lanH of crobs-section is equal to tlie twisting 

moment M. 'I’Iiiks , ,, 

y 2irr-grtr — M . 

Calling tlio outside radius (where the slicaiiiig stiess is greatest) 
and g^ its intensity there, w’e have g*-- rgi/rj, ami hence, fi>r a solid 
shaft, gi“«=2M/wr|* For a liollow shaft with a cential liole of 
radius r, tho same reasoning applies: the limits of integi-atnui are 
now Ti and r^, and 2Mr 

’r(C|'*”r./) 

The lines of principal stress aie obvioiKsly helices inclined at 45® to 
the axis. 

If tho shaft has any other form of section than a solid or sym- 
metrical liollow^ circle, an originally straight lailial lino becomes 
warped wdicii the shaft is twLsted, ami tho shearing sf-re-sa is no 
longer proportional to the distam’o from the axi.s 'rho lwi.sting of 
shaltsof wciuare, triangular, ami other sections has been iin cstigate<l 
by M. do St A^'ciiant (see Ei.asticitv, § GG 71, where a com[)arisoii 
of torsional rigiditie.H is given). In a .sqiiaie .shaft (.si(lc=-//) the 
.stress is greatest at the middle of each side, and its intensity tlieio^ 
is g, •‘•M/0 ‘281 /t*. 

For round boetioiis the angle of twist jier unit of length is 

iji solid and hi hollow .sliaft.s. 

CVi TrCVj-* 7rf.(/q'* -?V) 

68. In what has been said above it is assumed that the stress 
is within tho limit of elasticity. AVlieii the twi .ting couple is 
increased so that thi.s limit is passed, jilastic yielding begins in 
tho outermost layer, ami a huger ])ioportiou of tho whole stress 
Inlls to bo borne by lay ins nearer the centre. 'Die ea.se is similar 
to that of a beam bent beyond tho elastic limit, described in § 57. 

If wo suppose tho pfoccs.s of twisting to ho continued, ami that 
after passing the limit of elasticity the material is capable of mueh 
distortion without fuither ineiease of .shearing stios.s, the ilistribii- 
tiou of stress on any cioss section will finally have an apjnoMmuleJy 

uniform value g', ami the moment of torsion will hey^ ^2wr“q'dr 
«f'.Tg'(ri*-rg®). In the case of a solid shaft tliis gives for M a 


1 Kankiiie, Apphed Affchatiics^ § 821. 



value greater than it hoe when the atress in the ontermoet layer only 
reaches the intensity in the ratio of 4 to 8 .^ It is obvious from 
this consideration that the ultimate strength of a shaft to resist 
torsion IS no more deiluciblo from a knowledge of the ultimate 
shearing strength of the material than the ultimate strength of 
a beam to resist bonding is deduciblo from a knowledge of^ aad/«. 
It should be noticed also that as regards ultimate strength 9 , solid 
shaft has an important advantage over a hollow shaft of tlie same 
elastic strength, or a hollow shaft so proportioned that the greatest 
working intensity of stress is the same as in the solid shaft 

69. Twistin-fj combined with Longitudinal Stress, — When a rod is 
twisted and jiulled axially, or when a short block is twisted and com- 
pressed axially, the greatest intensity of stress (the greater principal 
stress) is to bo found by compounding the longitudinal and shearing 
sti esses as in § 64. In a circular rod of radius rj, a total longitudi- 
nal force P in the direction of the axis gives a longitudinal normal 
stress whoso iiiteiisity Pi— P/ir?*!*. A twisting couple M applied 
to the same rod gives a shearing stress whose greatest intensity 
gri«' 2 M/irrj*. The two together give rw^ to a pa ir of p rinci^ml 
stresses of intensities r— P/ 2 irri®dt \/( 2 M/irri*)* +( 17211 ^ 5 their 
inclinations to the axis heingdodnod by the equation tan 20 — 2 M/riP, 
and the term under the square root is the greatest intensity of 
ahoaring stnxss. 

70. Twisting armhined with Bending, — This important practical 
case is realized in a crank-shaft (fig. 41). Let a force P be applied 
at the orank-pin A nt right 
angles to the plane of the crank. 

At any section of the shaft C 
(between the crank and the 
bearing) there is a twisting mo- 
Tiient Mj — P . All, and a bend- 
ing moment — P . HU. Thei*e 
is also a direct shearing force P, but this does not 
require to bo taken into aeconnt in calculating 
the stress at points at the top or bottom of the 
circumferenee (where the intensity is greatest), 


-e 


— 


Hg. 41. 




* 1 ^ 


-a 


sinc<i (by § 63) the direct shearing stress is dis 
tributod so that its intensity is zero at these points. The stress 
there is consequently made up of longitudinal normal stress (due 
to bending), Pi — 4Mo/irr|*, and shearing stress (due to torsion), 
gj-2M,/irri», (’omblning^these, as in § 64, we find for the prin- 
cipal stresses r—2(M8±\/^i^+Ma’)/’*^i^ r— 2 r(BO±AU)/irri*. 

The greatest shearing stress is 2P . AC/srri’, and the axes of 
princnial stress are inclined so that tan 20 —M,/M 2 — AB/BC. The 
axis of greater principal stress bisects the angle ACB, 

Strength 71, Lmuf Cohmm and StnUs^Compresmm and Btndmg, — A 
of long strut or pillar, compressed by forces P applied at the ends in 
atruts. the direction of the axis, becomes unstable as regards flexure when 
P e.xeceds a c(*r<,aiii value. Under no circumstances can this value 
of P be exceeded in loading a strut. But it may happen that the 
intensity of stress produced by smaller loads exceeds tlie safe com- 
pressive streiigtli of the material, in which case a lower limit of 
load must he chosen. If the applied load is not strictly axial, if 
the strut ih not initially straight, if it is subject to any deflexion 
by traiisviMse forces, or if the modulus of elasticity is not uniform 
over each cross-section, — then loads smaller than the limit which 
causes instability will jiroduce a certain deflexion which increases 
with increase of load, and will give rise to a uniformly varying 
stress of the kiiul illustrated in figs. 26 and 28. We shall first 
consider the ideal ca.se in which the forces at the ends are strictly 
axial, the stmt perfectly straight and free from transverse loads 
and perfectly syinmotrieal a.s to elasticity. Two conditions have 
to be distinguished— that in which the ends are left free to bend, 
and that iu w’liich the ends are held fixed. In what follow'S, the 
emls are suptiosed free to bend. The value of the load which 
causes instability will he found by considering what force P applied 
to each end would suffice to hold an originally straight strut in 
a bent state, supi>osiTig it to have rcecivcd a small amount of 
clastic cuirvaturo in any way. Using u as btdore to denote the 
deflexion at any part of the length, the bending moment is Vu, 
and (taking the origin at the middle of the chord) the equation to 
tin*, elastic curve is 

d^a Vu 

, rfis* El’ 

from whicli, for a strut of uniform section, w—Wj cos av P/El, Ui 
being the deflexion at the centre, Now w’hen z— (the 
half leiiglh), and therefore 4L\/P/EI — 4 t or an integral multiple 
of 4ir. The smallest value (Jir) corresponds to the least for(Hj P. 
Thus the force required to maintain the strut in its curved state is 
P— ir^EI/L'**, and is iudopendont of Uy This means that with this 
particular value of P (which for brevity we shall write P^) the strut 
will be in noiiti-al equilibrium when bent; with a value of P less 
than it will be stable : with a greater value it will bo unstable. 
Hence a load exceeding I 7 will certainly cause rupture. The value 

I See EL4ITICITT, 41 10-30. 


v^EI/L* applies to struts with round ends, or ends free tb funt, ' 
If the ends are fixed the effective length for bending is reduced by 
one half, so that Pi then is When one end is fixed and 

the other is free Pi has an intermediate value, probably about 
9ir®EI/4L». 

72. The above theoi^, which is Euler’s, assi^ P^ as a limit to 
the strength of a strut on account of fiexurd instability ; but a 
stress less than P^ may cause direct crushing. Let S be tlie area 
of section, and /« the strength of the material to resist crushing. 
Thus a strut which conforms to the ideal conditions specified 
alK)vo will fail by simple crushing if fS is less than Pj, but by 
bending if /,S is greater than Pj. Hence with a given material 
and form of section the ideal strut will fail by direct crushing if 
the length is less than a certain multiple of the feast breadth (easily 
calculated from the exnression for Pj), and in that case its strength 
will be independent or the length ; when the length is greater than 
tills the strut will yield by bending, and its strength diminishes 
ra))idly^ as the lenj^tii is increased. 

But the conditions which the above tlieory assumes are never 
realized iu practice. The load is never strictly axial, nor the 
strut absolutely straight to bemn with, nor the elasticity unifonn. 
The result is that the strength is in all coses less than either fS 
or P). The effect of deviations from axiality, from straightness, 
and from uniformity of elasticity may be treated by introducing a 
term expressing an imaginary initial deflexion, and in this way 
Euler s ilieory may bo so modified as to agree well with experimental 
results on the fracture of struts, ‘ and may be reconciled with the 
observed fact that the deflexion of a strut begins ^raduall^ and 
.passes through stable values before the stage of instabihty is 
reached.' In consequence of this stable deflexion the stress of 
compression on the inside edge becomes greater than P/S, the stress 
on the outside edge becomes less tlian P/S, and may even change 
into tension, and the strut may yield by one or the other of these 
stresses becoming greater than /. or fi respectively. As regards 
the infiuenco of length and moment of inertia of section on the 
deflexion of struts, analogy to the case of beams suggests that the 
greatest deflexion cousistcuit with stability will vary as U/b, h being 
the least breadth, and the greatest and least stress, at opposite 
edges of the middle section, will consequently be 



where a is a coefficient depending on the material and the form 
of the section. This gives, tor the breaking load, P - S/e/(l -I- 
or - S/i/(] -nL®/^’*), the smaller of the two being taken. 

This formula, which is generally known as Gordon’s, can be made 
to agree fairly with the results of experiments on struts of ordinary 
proportions, when the values of/as well as a arc treated as empirical 
constants to be determined trial with struts of the same class 
as those to which the formula is to he applied. Gordon’s formula 
may also be arrived at in another way. For very short struts we have 
seen that the breaking load is /c 8 , and for very long struts it is 
ir®EI/L®. If wo write P-/eS/(l +/cSL®/ir®El), wo have a formula 
wliich give.s correct values in these two extreme ca.scs, and inter- 
mediate values for struts of medium length. By writing this 
P— 7 B /{1 -fcSfi®/!), and treating/ and c us empirical constants, wo 
have Gordon’s formula iu a slightly modified shape. Gordon’s 
formula is largely u.sed ; it is, however, essentially empirical, and 
it is only by adjustment of both constants that it can l>e brought 
into agreement with exxierimciital results. * For values of the 
constants, sec Buwges. In the case of fixed ends, c is to be divided 
by 4. 

73. Bursting Strength of Circular Cylinders and Sj)heres,»^\\^CQ 
remains for the consivleration of only one other mode of stress, of 
great importance from its occurrence in boilers, 
pipes, hydraulic and steam cylinders, and guns. 

The material of a hollow cylinder, subjected to 
pressure from within, is thrown into a .stress of 
circumferential jiiill. When the thickness t is 
small compared with the radius R, we may treat 
this stress as uniformly distributed over the 
thickness. Let p be the intensity of fluid pre.s- 
snre within a hollow circular cylinder, and let 
/ he the intensity of circumferential stress. 

Consider the forces on a small rectangular plate 
(fig. 42), with its sides parallel and perpen- 
dicular to the direction of the axis, of length I 
and width K89, 80 being the small angle it 
subtends at the axis. Whatever forces act 0 x 1 this plate in the 
direction of the axis arc equal and opposite. The remaining forces, 
which are iu equilibrium, are P, the total pressure from within, and 
a force Tat each side due to the circumferential stress. P— ^ZK80 

» See papers by Profs Ayrton and Pen-y, The fUngineer^ Dec. 10 and 24, 1880, 
and by T. C. Fldler, Mtn. Proe, Jmt. C.E., vol IxxxvI. p. 261. 

* For exj>eriments on the breaking strength of struts, see papers by Hodgkin- 
son, Ph%l, TVans., 1840 ; Berkeley, Min, Proe, Jmt, C,E,^ vol. xxx.; Christie, 
Tram, Amer. Soc, Civ, Eng,^ 1884. 
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And But by tkangle of forces (dg. 48) P-T86. Hoace 

^ ^le^cnds of tbo cylinder may or may not be held together by 
longitudinal stress in the cylinder sides ; 
if they are, then, whatever be the form of 
the ends, a transverse section, tlie area 
of which is 27rlW, has to bear a total force 

Hence, if f be the intensity of 43 , 

longitudinal stress, f — 4 /. 

74. A thin hollow sphere under internal pressure has equal 
circumferential ]>ull in all directions. To lind its value consider 
the plate of fig. 42. There are now four eoual forces T, on 
. each of the four sides, to equilibrate the radial force T. Hence 
P- 2 T 86 and/*joK/ 2 <. 

ick 75. When the tliichness is not small com])arod with the radius, 
inder. the radial pressure is transmitted from layer to layer with reduced 
intensity, and the circumferential pull diminishes towards the out- 
side;;, In the case of a thick cylinder with free ends' we have to 
deal at any point with two principal stresses, radial and circum- 
ferential, which may be denoted by p and p* respectively. Sup- 
posing (as wp may properly do in dealing with a cylinder which^ is 
not very short) that a transverse section originally plane remains 
plane, the longitudinal stmin is uniform. Since tnere is no longi- 
tudinal stress this strain is due entirely to the lateral action of the 
stresses p and p\ ami its amount is (/; -f y/)/orE. Hence at all points 
p-f- constant* B'urther, by considering the equilibrium of any 



thin layer, as wo have' already considered that of a thin cylinder, 
we have 

These two equations give by integration, p-C-fCVr®, and 

If rj be the cxtenial and the internal radius, and p^ the 
pressure on tlio inner surface, the conditions that when 


r — Tj and when r*= 


Wf " ’vr" •' and 

u •* -t/rj*. llenco tlie circmnforcntial stress at any radius r is 
y ** -1 ^i"7r*)/(ri’ - rj*). At the inside, where this is 

greatest, its value + quantity always 

greater than however tliick the cylinder is. 

In the construction of gnus various dpvicp.s have been used to 
equalize tin* circumferential tension. With cast guns a chilled 
core has been employed to make the inner layers solidify and cool 
first, so that they are aftei wards compressed by the later contrac- 
tion of the outer laycis. In guns built up of wrought -iron or steel 
hooiis the hoops are bored small by a icgulated amount and are 
shrunk on over the barrel or over the inner hoops. In Mr l^ong- 
ridge’s system, now under trial, the gun is made by winding steel 
wire or ribbon, with suitable initial tension, 011 11 central banel. 

76. The circumferential stress at any point of a thick hollow 
sphere exposed to internal fluid pressuie is found, by a process like 
that of the last paragraph, to bo - Po»’‘>'’(l + ra*), which 

gives, for the greatest tension, the value 

•-Po(ri* + 2ra3)/2(r,* -rj^) . (J. A. E.) 


STBICKLAND, Agnks (1806-1874), a popular his- 
torical writer, was born in 1806, the third daughter of 
Thomas Btrickland, of Iloydon Hall, Suflfolk. Her first 
literary efforts were historical romances in verse in the style 
of Walter Scott, — Worceafer Field (published without date), 
Demetrius and other Foems (1833). From this she passed 
to prose histories, written in a simple style for the young. 
A picturos<iue sketch of the Pilgrims of Waldngham 
appeared in 1835, two volumes of Tales and Stories from 
Hisiory in the following year. Then with the assistance 
of her sister she projected a more ambitious work, Tlie 
Lives of the Queens of England^ from Mathilda of Flanders 
to Queen Anne. The first volume appeared in 1840, the 
twelfth and last in 1849. Miss Strickland was a warm 
partisan on the side of royalty and the church, but she 
made indu.strious study of “oflicial records and other 
public documents,” gave copious extracts from them, and 
drew interesting pictures of manners and customs. While 
engaged on this work she found time to edit (in 1843) 
the Letters of Mary, Quern of Seats, whoso innocence she 
championed with enthusiasm. Jn 1850 she followed up 
her Queens of England with tisso Lives of the Queens of 
Scotland, completing the series in eight volumes in 1859. 
llnresting in her industry, she turned next to Batchelor 
Kings of England, about whom she published a volume in 
1861. The Lives of the Seveti Bishops followed in 1866 — 
after a longer interval, part of which was employed in 
producing an abridged version of her Queens of England. 
Her la.st work was the Lives of the Last Four Shmrl 
Princesses, published in 1872. In 1871 she obtained a 
civil list 2 >onsion of i^lOO in recognition of her ramts. 
Sho died at Iloydon Hall on the 8th of July 1874. 

A Lt/n by her sister, Jane Margaret Strickland, appeared in 1887. 

STRIEGAXJ, an industrial town of Prussia, in the pro- 
vince of Silesia, i.s situated on a small tributary of the 
Weistritz, 30 miles to the south-west of Breslau. Jn 
1880 it contained 11,470 inhabitants, 6928 of whom 
were Protestants and 4379 Homan Catholics. Their chief 
occupations are tanning and the manufacture of albums, 
portfolios, and other articles in leather. Granite is 

1 Thiff riindition Is u>MlJ/(‘d in praefion when the fluid causing intcraal pre«>Bure 
Is held in bv a piston, and the stress lM>t«^ecn this piston and tlie other end oi the 
cylinder is taken by some othei pint of the structure than the cylindei sides. 

* The solution which follows in the text is upplicablo even when tliero is 
longitudinal stress, piuvided that the loiifdtudlnal stress is uniformly distributed 
Over each transvcisc section. If we cull this stress p", Uio lunf^tudiiial strain is 
p''fE-^(p+p')/a-E Since tlie whole sti aln is uniform, and p" is unlfoi m, the sum 
of p and p' Is constant at all points, as In the cose whore the ends are free. 


quarried in the neighbourhood, and a trade is carried on 
in grain. It was near Striegau that Frederick the Great 
gained the important victory usually named after the 
village of Ilohenfriedberg (June 4, 1745). 

STKOMBOLl. Bee Lipari Islands. 

STRONTIUM, a metallic chemical element intermedi- 
ate in its character between barium and caliMum, with which 
it forms a natural “ triad.” Though widely diffused as a 
frequent companion of calcium (including oceanic), it occurs 
nowhere in al)undance. Its most important mineral forms 
are the .sulphate, SrS 04 , known as Coelesiine (from the 
sky-blue colour of certain varieties), and the carbonate, 
BrCOg, called Strontianite because it was discovered first 
at Stroniian, in Argyllshire, Scotland. Crawford and 
(independently of him) Cruickshanks in 1790 were the 
first to recognize the latter mineral as a thing of its own 
kind and different from witlierite (BaCO.,). Hope, in 
1793, proved it to be the carbonate of a new earth, which 
discovery was confirmed by Klaproth. 

Keganling metallic stroutiimi, sec Cn km isniv, vol. v. j»p. 525-6. 
For the making of Btrontium preparations strontianite, of eourse, 
is the handle! law material, luMUg reaiiily convertible into (for 
instance) nitrate by treatment with dilute iiitrie acid. IVoiii the, 
nitrate the oxide, SrO, is obtained by prolonged ciilcination at 
ultimately a bright red beat, as a greyish whibii absolutely infus- 
ible and non-volatile mass, which arts violently on water with 
formation of the hydrate, SriOll)-, which latter leadily takes U)> 
BlTjjO of water to form crystals .soluble in Idly ]>arls of cold and 
far Je.s.s of boiling water. An imjiure oxide is obtainable directly 
from strontianite by .strong ignition witli charcoal; and trom such 
fTUflo oxide pure ci}htalb of the hydrate, aro easily pjsxluced by 
obviou.s operations. 

Ill the working up of codostine the first step is to 1 educe it to 
sulphide, 8rS, by means of charcoal at a red beat. The .sulphide 
when boiled wdth wafer is deconijioscd tlms 

2SrS K2lJ,O-Si0]r.,0 I Si.sH,S 

IJyiimtc .Sulph-liydiMfe. 

Eoth products dissolve in the hot watrr; fiom the solution the 8 
of the SrHjSy is easily elmiinated, by tieatincnt with o' idc of copper 
or oxide of zinc, as itcsohiblc metallic buljilude; the filtrate uii 
cooling gives crystals of )»uro hydrate. Fiom it any strontia salt of 
course IS easily made by im-aiis of the respective acid ; in many eases 
the salt wished for can Ik? obtained similarly from the sulphide. 

Nitrate of strontia from liot solulums crystallizes in. nbydrous 
octahedia, SrN./)fl, soluble in about ^ ]»art of boiling mi in 6 
parts of cold water. From coMit solutions hydrated .Tvstals, 
SrN^Oe -I- 411^0, separate out. 'I’lie anhydrous salt is used largely 
by pynitechiiiats for the making of “red fire.” 

The hydroxide some years ago ])roinised to j>biy an important 

i iart in the sugar induHtry as a jirecipitant for the cane-sugar 
;nowii to be present largely in un(;rystalli/able inolusscs (see 
SuQAit), but the procc.ss so far has failed to take root in industry. 
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Aoialysis.-^To detect strontium in a salt-solution, vfe dnt 
eliminate the heavy metals by the successive application of 
sulphuretted hydrogen (and free acid) and of sulphide of ammonium 
in the presence of ainmouia and sal-atiiinoiiiac. From the filtmte 
carbonate of atniiionia (in the heat) precipitates only the barium, 
strontium, and calcium as carbonates, 'wtiicli are filtered off and 
washed with hot water, 'i'he analysis of the precipitate is difficult; 
but any strontia in it is easily detected by moans of the spectroscope 
(see SriscTnosouPY). 

STROPHANTHUS, a genus of plants of the natural 
order Apocymm.^ deriving its name from the long twisted 
thread like segments of the corolla, which in one species 
attain a length of 12 or 14 inches. The genus at present 
comprises about 18 species, confined to tropical Africa and 
Asia, only one species, indigenous to the former continent, 
being known outside the tropics. Several of the African 
species furnish the natives of the countries in which they 
grow with the principal ingredient in their arrow poisons. 
The inee or onaye poison of the Gaboon, the kombd 
poison of equatorial North Africa, the arquah poison of 
the banks of the Niger, and the wanika i»oi8on of Zanzi- 
bar are all derived from members of this genus. The 
exact species used in each case cannot be said to be 
accurately known. There is little doubt, however, that 

kis^klits^ D.C., is the one most frequently employed. 

Two of the. arrow poisons have been chemically and pliysio- 
logicnlly cxainiiicd. The koinbc poison was subjected to some 
preliiinuary exp<'riiiicnts ia 1S62 by Prof. Slmrpey, but was 
more fully examined a few years subsi'qutMitly by Prof T. K. 
Fraser. From tlie investigations of the latter^ it appears that 
the koinbe arrow jwiison, when given in fatal doses, paraly.seH 
the aetiou of the heart. In minute doses, however, it possesses 
a tonic action on that organ. Since the practical value of 
strophantlius as a medicinal agent has been pointed out by Prof. 
Fraser, it bus been uscil with considerable success in some forms of 
heart-disease. The clioiuical oxaniiiiatiou showed that its activity 
is due to a glucoside, which bus been named &tro])baiithin. The 
wanika arrow poison bas been examined physiologically by Dr 
Sydney Hinger and chemically by Mr A. W. Oerrard. Its active 
principle, a glucoside, was found to resemble .strophanthm in its 
action. Chemically also, as obtained by Air (lerninl, it seems to 
be identical with stropbauthiii.*^ It is soluble in alcohol and w'atcr, 
but insoluble in ether and chloioform; it evolves ammonia when 
heated wdth sodadiiiie, but gives only a slight browm coloration 
when treated with strong sulpiiiiric acid. 

Doth a!?, hisimlus and Komhc have hairy seeds with a slender 
thread-like appendage, terminating in a feathery tnft of long 
silky liairs, the seeils of the former being coated ivith short ap- 
pressed brown hairs, and those of tlm lattiT with white hairs ; but 
in the species used at Dclagoa liay and called “umtsuli” the 
thread-like apjiendage of the seed i.s absent. According to infor- 
mation furnished by Mossis T. Christy & Company of London, 
and ohtaineil from a correspoudent on the Zanzibar coast, the 
natives pound the seeds into an oily mass, which assumes a red 
colour, portions of this mass being smeared on the arrow immedi- 
ately bciiind the barb. 

Sfo Jeorif* /Van/arnm, No. 4, IH70; PclikaTi, Arch, Otn. de July 

18(55, p. 115; Viin lljwsfll, Avch. A'eerl den Sc, [Uj, vH., 1872, p. 1(»1; Areh,de 
Phpsiol., No. 5, 1872, ji. 620 ; Rapport nur VJnaye, 1‘ailM, 1877, 8vo. 

STROUD, a market-town of Gloucestershire, is situated 
on the Swindon and Gloucester branch of the Great 


and flour^iilhi, Stroud at the^ time of 'tiie ^<^man edn^ 
was part of Bisley parish, from which it was separated in 
1304. The local board was established in 1857. The 
population of the urban sanitary district (area 999 acres) 
in 1871 was 7082, and in 1881 it was 7848. 

STRUENSEE, Johann Fkiudhich, Count (1737- 
1772), Danish statesman, was of German extraction, and 
was born August 5, 1737, at Halle, where his father Adam 
Struensee, of some eminence as a hymn writer, was pastor. 
He graduated M.D. at Halle in 1756, and obtained the 
office of physician to the town of Altona through the 
influence of his father, who had removed thither. On 
account, however, of a change in his religious views he 
quarrelled with his father, and for some time he Jed an 
unsettled life, until in 1768 ho was appointed personal 
physician to the young king, Christian VII. of Denmark, 
whom ho accompanied on a tour through England, France, 
Holland, and Germany. The influence he exercised over 
the almost imbecile king awakened at first the jealousy 
of the (|ue6n, Caroline Matilda, a daughter of George 11., 
but, having had occasion to attend her for a severe 
malady, he won her complete confidence also, and became 
equally the favourite of both. When therefore in 1770 
he was appointed master of requests, ho virtually took the 
government of the kingdom into his own hands, and on 
the 20th September the council of state was superseded. 
Though acting as an absolutist, his sympathies were 
democratic, and he used his position to promote the 
general benefit of the people and to curb the influence of 
the nobility. The extent of his reforms, and the sudden- 
ness with which they were introduced, had all the practical 
effect of a revolution. They included the enfranchisement 
of the peasants, complete religious toleration, the abolition 
of commercial restrictions, the reorganization of the army, 
and the introduction of examinations for public offices. 
His reforms were received with consternation, and a con- 
spiracy was entered into to effect his overthrow. The 
queen dowager persuaded Christian VII. that Struensee 
was carrying on an intrigue with the queen, and had 
entered into a plot to assassinate liim, in order that he 
might rule as regent. He and his friend Count Brandt 
were consequently aireated on 20th February 1772. The 
attempt to prove that he had been unfaithful in liis duty 
as minister to the king failed, but he did not deny tht 
liaison with the queen, and he and Count Brandt wen 
both beheaded and quartered on the 28th April (6e< 
Denmark, vol vii. p. 87).^ 

See Leben und Begebenkntcn dnr Grnfcn Struensee und Brandi 
1772; Memoirs of a.n Unfortunate QueeUt London, 1770; Host 
Struensee og hans Ministeriuniy Copenhagen, 1824 ; Joussen-Tiisrh 
Die Verschworung gegen die Kbnigin Karoliue Maihilde und di 
Gra/m Struensee U7td Brandt^ nach bisher ungediilckien Original 
acUiif Leipsic, 1864 ; "Wraxall, JAfe aiid Times of Queen Carolim 
1804 ; K. Wittich, Struensee^ Leipsin, 1879. 


Western Railway, on a branch of the Midland Railway, 
and on the Thames and Severn Junction Canal, 10 miles 
south of Gloucester and 30 north-east of Bristol. It is 
picturesquely situated on an eminence environed by higher 
hills, but is built in a somewhat straggling and irregular 
fashion. Among the principal buildings are the town-hall, 
4)uilt in the reign of Elizabeth, the Lansdown hall (1879), 
the Badbrook hall (1869), with reading-room and large 
room for concerts, the subscription rooms (1834), and 
the hospital, erected in 1875 at a cost of X8754, to 
replace the dispensary erected in 1823. The town is the 
principal seat of the west of England cloth manufacture, 
and possesses very extensive mills. There are also silk 
mills, scarlet-dye works, breweries, logwood-crushing mills, 

' Seo Broc. Roy. Soe. Edin.^ 1869-1870, p, 99 ; rdpnuted in 
Jour. Anal, attd Physiol., vol. vii. pp. 140-156. 

s Pharm. Jour., [8], xi. pp. 834, 835. 


STRUVE, Friedrich Georg Wilhelm (1793-1864; 
astronomer, was born at Altona on April 15, 1793. I 
1808 he entered the university of Dorpat, where he firs 
Rtudiod philology, but soon turned his attention t 
astronomy. Tn 1813 he was appointed observer in tl 
new university observatory and a tew years later professi 
of astronomy. He remained in Dorpat, occupied wit 
researches on double stars and in geodetic work, till 183! 
when he removed to Pulkova, near St Petersburg, i 
director of the new Central Observatory. Here he co 
tinned his activity until he was obliged to retire (in 186 
owing to failing health. He died at St Petersburg < 
November 23, 1864. 

* Carl Gustav Struensee von Carlsbacli, elder brother of Joba 
Friedrich, bom at Halle Idth August 1735, attained high einineii 
ill tlio service of Prussia. He was ennobled in 1789, became minis* 
of fiuonce and president of the excise deiiartment in 1791, and died 
Berlin 17th October 1804. 
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filtnive'fi name is best known by his obscn^ations of double stars, 
which ho carried on for many years. These bodies had first been 
regularly measured by W, Herscliel, who discovortMl that many of 
them formed systems of two stars revolving round their common 
centre of gravity. After him J. Ilersclnd (and for some time South) 
had observed tliem, but their labours were eclipsed by the systematic 
and more extensive ones of Struve. AVith the 9^-inch refractor at 
Dorpat ho discovered a great number of double stars, and published 
in 1827 a list of all the known objects of this kind {Catahujiis 
Nouns Slellarmn JJnplicium), His micrometric measurements of 
2714 double stars were made from 1824 to 1837, and are contained 
in his principal work Stellar nm JJupUcium et MuUiphcimn Mensurw 
Micrametriem {St retersbiirg, 1837, fob; a convenient summary of 
the results is given in vol. i. of the JJnnerhl Obscrvatoi'y rnblica- 
tionSf 1876). The places of the objects wore at the same time 
detorminod witli the Dorpat meridian circle {Stelhmm Firarum 
Imprimis Diiplicium et MulUplicinm PosititmeJi Mcdiee^ St JVders- 
burg, 1852, fob). At Piilkova he determined anew the constant of 
aberration, but was chiefly occupied in working out the results of 
former years’ work and in the completion of the geodetic operations 
ill which he hud been engaged during the gi cater part of las life. 
He had commenced them with a survey of Livonia (1816-19), which 
was followed by tlie measurement of an arc of meridian of more 
than SJ" in tlio Baltic provinces of Russia (lieschreibimgf der 
Jireilevgradmessung in d^n Ustsceproanzen UusslamL^ 2 vols. 4to, 
Dorpat, 1831). This work was aftcrwanls extended b}" Struve and 
General Tenner into a mcasiircmont of a meridional aic from the 
nortli coast of Norway to Ismail on the Danube {Are du Mvruhiii 
de 25'' 20* entre U Danube et la Mer (ilaciah^ 2 vols. and 1 vol. 
plates, St Petersburg, 18.07 60, 4to). 

STRY, or Stjryj, a town of Galicia, Austria, is ])lcasantly 
situated on a tributary of the Dniester, about 40 miles to 
the south of Lemberg, lu 1880 it contained 12,025 
inhabitants, chiefly engaged in tanning and the inaiiu> 
facturo of matches. In 1880, however, the towm was 
almost wholly destroyed by fire, and its population was 
greatly reduced by the wholesale migration and deaths 
from privation conseiiuent u]Jon this calamity. 

STRYCHNINE. See Poisons, vol. xix. p. 270, and 
Nirx VoMTOA, vol. xvii. p 087. 

STllYPE, John (J 043-1737), historian and biographer, 
was the sou of John Stryjio or Yan Stryj), a native of 
Hrabant, who to escape religious persecution w'cnt to 
England, and settled near London, in a locality after- 
wards known as Strype’s Yard, formerly in the parish of 
Stepney, but subsequently annexed to that of (lirist 
(Riurch, Spitalfields. Hero lio carried on the Inisiness of 
a merchant and silk throwster. The son wus born Lst 
November 1043. He was educated at St Pauls School, 
and on 5th July 1002 entered Jesus College, Cambridge. 
Thence he proceeded to Catherine Hall, where ho gradu- 
ated R.A. in 1005 and M.A. in 1000, On the 14th July 
of tlio latter year he was preferred to tlie curacy of 
Thoydon-Hois, Essex, and a few months aftorw^ards was 
chosen curate and lecturer of Low Leyton in the same 
county. On account of the smallness of the salary, the 
patron allowed the people to choose tlieir own minister, 
the vacancy in the vicarage remaining unfilled during the 
life of Strype. He was never instituted or inducted, but 
in 1074 ho w^as licensed by the bishop of l^indon to 
preach and expound the word of God, and to perform tlio 
full office of priest and curate during the vacancy of the 
vicarage. In his later years he obtained from Archbishop 
Tenisou the sinecure of Tarring, Sussex, and he dis- 
charged the duties of lecturer at Hackney till 1724. 
When he became infirm he took up his residence with ;Mr 
Harris, an apothecary at Hackney, wdio had married his 
daughter, and died there 11th December 1737, at the 
advanced age of ninety-four. 

At an early jieriod of his life StryjK* obtained access to Iho jiapiM's 
of Sir Michael Hicks, secretary to Lord Burghlcy, from vhicli he 
made extensive traiisciijits; ho also carried on an extensile cor- 
respondence with Archbishop Wake and Bislmjts Burnet, Attcr- 
bury, and Nicholson. The materials thus obtained forinctl the 
basis of his historical and hiographh-al ivoiks, which iclate chi«;ny 
to the period of the Heforniation. The greater i>ortion of Ins 
original materials have been preserved, anil are included i» tlie 
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Lansdowiie manuscripts in the British Museum. His works can 
scarcely be entitled original compositions, his labour having con- 
sisted chiefly in the arrangement of his materials, but on this 
very account they arc of coiisidcrablo value as conveiiiont hooks 
of^ reference, easier of access and almost ns trustworthy as the 
<»rigiiial documents. Besides a number of single sermons published 
at various ]»eriods, ho was the author of an eilition of lightfoot’s 
Works, vol. ii., 1684; Menwrials of Archbishop Crnu 7 nc 7 \ 1694; 
IlU of Sir Thomas Smith, 1698 ; Life aud Actmis of John Aijlmer, 
Dishop of London.^ 1701 ; Life ofSirJolm Cheke, wUh his Treatise 
oil Suiieestition, 170^1 ; Annals of the Jieformafiou in E 7 igland, 

4 vols , vol. i. 1709 (rei>riiitcd vol.‘ii. 1725. vol. iii. 1728, 

vol. iv. 1731; 2d ed. 1735, 4 vols. ; 3d ed. 1736 -38, 4 vols.; 
Life and Actions (if Edmund (rrindaly Archbishop of Canterbui'y, 
1710, of Matthew Parker, Archbishop of Canterbui'y, 1711, and (f 
John Whdgift, Archbishop of Oanterhury, 1818;* Accurate 
Edition oj Slow's Surccy of London, 1720, 2 vols. fol., the standard 
edition of Stow and ot gicat value, although its interfeicnee with 
the original text is a inelliod ol editing whuh can scaicoly Im 
reckoned fair to the original .author; and Ecclesiastical Memorials, 
1721, 3 lols.; 17.3.3, 3 vols,; new cd. 1816. His Uistoncal and 
Eiographical Works were imblished in 10 vols., with a general 
index, 1820-40. 

STUART, Stkwart, or Steuaut, the surnamo of a 
family who became heirs to the Scottish and ultimately 
to the English crowm. Their descent is traced to a 
Norman baron Alan, whose eldest son William became 
progenitor of the earls of Arundel, and whose two younger 
sons Walter and Simon came to Scotland, Walter being 
appointed high stev/ard of David I., who conferred on 
liirn various lands in Renfrewshire, including Paisley, 
where he founded the abbey in 1160. Walter, his grand- 
son, third steward, was apjioirited Alexander IL 
justiciary of Scotland, and, dying in 1240, left four sons 
and three daughters. The third son Walter obtained by 
marriage the earldom of Menieitli, which ultimately camo 
by marriage to Robert, duke of Albany, third son of 
Robert JL Alexander, fourth steward, the eldest son of 
AValter, third steward, inherited by his marriage with 
Jean, granddaughter of Somerled, the islands of Bute and 
Arran, and on 2d October 1263 defeated Haco at Largs. 
He had two sons, James and John. The latter, who com- 
manded the men of P>ute at the battle of Falkirk in 1298, 
hail .seven sons * -( 1 ) Sir A lexander, whose grandson became 
ill 1389 carl of Angus, the title afterw^ards passing in the 
female lino to the Douglases, and in 1761 to the duke of 
J land 1 ton ; (2) Sir Alan of Dreghorn, ancestor of the earls 
and dukes of fjcnnox, from wliom Lord Daniley, husband 
of Queen Alary, and also Arabella Stuart, were descended ; 
(3) Sir Walter, who obtained the barony of Garlics, 
Wigtownshire, from his uncle John Randolph, carl of 
Aforay, and was the iinceKstor of tljo carls of (Calloway, 
younger branches of the family being the Stewaits of 
Tonderghie, Wigtownshire, and also those of l^hysgill and 
(41ent.urk in the same county ; (4) Sir James, who fell at 
Dupplin in 1 332, ancestor of the lords of Lorn, on whose 
dc.scendants were conferred at different periods the 
earldoms of Afhole, Buchan, and Tiaqnair, and wlm were 
also the ])rogcniU)rs of tlio Stewarts of Appin, Argyllsldre, 
.and of Grandtully, Perlhshiie; (.1) Sir John, killed at 
Halidon Hill in 1333; (6) Sir Hugh, who fought under 
Edward Bruce in Ireland; and (7) Sir Robert of Dal- 
dowie, ancestor of the Stewarts of Allanton and of Colt- 
ne.ss. James Stewart, the elilest son of Alexander, fourth 
stew’ard, succeeded his father in 128 . 3 , and, after distin- 
guishing himself in the w'urs of Wallace and of Bruce, died 
in 1309. His son Walter, sixth steward, wlio had joint 
command with Douglas of the left wdng at the battle of 
Bannockburn, married Alarjor}^ daughter of Robert the 
Bruce, and during the latter’s absence in Ireland was 
entrusted witli the go\criiment of the kingdom. Ho died 
in 1326, leaving an only son, wdio as Robert 11. ascended 
the throne of Scotland in 1370 (see vol. xxi. p. 490). 
Sir Alexander Stew'ait, carl of Biiclian, fourth son of 
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Robert II., wbo earned hy his ferocity the title of the 
“Wolf of Baldenoch,” inherited by his wife the earldom of 
Boss, but died without legitimate issue, although from 
his illegitimate offspring were descended the Stewarts of 
Belladrunj, of Athole, of Garth, of Urrard, and of St Fort 
On the death of the “ Wolf of Badenoch ” the earldom of 
Buchan passed to his brother Robert, duke of Albany, also 
earl of Fife and earl of Mentoith, but these earldoms were 
forfeited on the execution of his son Murdoch in 1425, the 
earldom of Buchan again, however, coming to the house of 
Stewart in the person of James, second son of Sir James 
Stewart, the* black knight of Lorn, by Johanna, widow 
of King James 1. From Murdoch, duke of Albany, were 
descended the Stewarts of Ardvoirlich and otlicr families 
of the name in Perthshire, and also the Stuarts of lnch> 
brock and Laithers, Aberdeenshire. From a natural son 
of Robert II. were descended the Steuarts of Dalguise, 
Perthshire, and from a natural son of Robert III. the 
Shaw Stewarts of Blackball and Greenock. The direct 
male line of the royal family terminated with the death of 
James V. in 1542, whoso daughter Mary was the first to 
adopt the spelling “ Stuart.” Mary was succeeded in her 
lifetime in 1567 by her only son James VJ., who through 
his father Lord Darnley was also head of the second 
branch, there being no surviving male issue of the family 
from progenitors later than Robert 11. In James Y., son 
of James IV. by Margaret, daughter of Henry YIL, the 
claims of the Fnglish junior branch became merged in the 
Scottisli line, and on the death of Queen Elizabeth of 
l<lngland, last surviving offshoot of Henry VIII., James 
VL of Scotland, lineally the nearest heir, w'as proclaimed 
king of England, in accordance with a declaration of 
Elizabeth that no minor ])erson should ascend the throne, 
but her cousin the king of Scots. The accession of James 
was, however, contrary to the will of Henry VIII., which 
favoured the Suffolk branch, whose succession w^ould 
])rol:>ably have marvellously altered the complexion of both 
Scottish and English history. As it w^as, the only result 
of that will w^as a tragedy initiated by Elizabeth, but con- 
summated by James, so as to clothe his memory with deep 
disgrace. In the Scottish line the nearest heir after James 
VI., both to the Scottish and English crowns, was Arabella 
Stuart, only child of Charle-s, earl of Lennox, younger 
brother of Lord Darnley, — Lady Margaret Douglas, the 
mother of Darnley and liis brother, having been the 
daughter of Archibald, sixth earl of Angus by Margaret, 
queen dowager of James IV. James Vi. (L of England) 
was thus nearest heir of the junior English branch by a 
double descent, Arabella Stuart being next heir by a single 
descent. On account of the descent from Henry VIL, the 
jealousy of Elizabeth had already caused her to imprison 
Arabella’s mother (Elizabeth, daughter of Sir William 
Cavendish) on learning that she had presumed to marry 
Lennox. Tlie daughter’s marriage she w^as determined by 
every possible means to prevent. She objected when King 
James proposed to marry her to Lord Esmo Stuart, whom 
he had created duke of Lennox, but when the appalling 
news reached her that Arabella had actually found a lover 
in William Seymour, grandson of Catherine Grey, heiress 
of the Suffolk branch, she was so deeply alarmed and 
indignant that she immediately ordered her imprisonment. 
This happened immediately before Elizabeth’s death, after 
which she obtained her release. Soon after the accession 
of James a conspiracy, of which she w^as altogether 
ignorant, was entered into to advance her to the throne, 
but this caused no alteration in her treatment by James, 
who allowed her a maintenance of £800 a year. In 
February 1610 it was discovered that she was engaged to 
Seymour, and, although she then promised never to marry 
him without ihp king’s consent, the marriage took place 
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private confinement. Though separated, both succeeded 
in escaping simultaneously on Sd June 1611; but, less 
fortunate than her husband, who got safe to the Con-f 
tinent, she was captured at the Straits of Dover, and shtd^ 
up in the Tower. Her hopeless captivity deprived her >ot 
her reason before her sorrows were end^ by de^th^ 27'tfc 
September 1616. ; 

By the usurpation of Cromwell the Stuarts weret 
excluded from the throne from the defeat of Charles I. at 
Naseby in 1645 until the restoration of his son OiUrles 
IT. in 1661. Carlyle refers to the opinion of ^nealog^sts 
that Cromwell “ was indubitably cither the ninth or the 
tenth or some other fractional part of half a cousin of 
Charles Stuart,” but this has been completely exptodelV 
by Walter Rye, in the Genealogut (“ The Steward Gono: 
alogy and Cromwell’s Royal Descent,” new ser., vol. ii. :ppw 
34-42). On the death of Charles II. without issue in 
1685, his brother James, duke of York, ascended the 
throne as James II., but he so alienated the sympathies 
of the nation by his unconstitutional efforts to further tha 
Catholic religion that an invitation was sent to the prince 
of Orange to come “ to the rescue of the laws and religion 
of England.” Next to the son of James IL, still an 
infant u^ider his father’s control, Mary, princess of Orange, 
eldest daughter of James 11., had the strongest claim to 
the crown ; but neither were the claims of the prince, even 
apart from his marriage, very remote, since he was the 
son of Mary, eldest daughter of Charles L The marriage 
had strengthened the claims of both, and they were pro- 
claimed joint sovereigns of England on 1 2th February 1689, 
Scotland following the example of England on the 11th 
April. They had no issue, and the Act of Settlement 
passed in 1701, excluding Catholics from the throne, 
secured the succession to Anne, second daughter of James 
IL, and on her death without issue to the Protestant 
House of Hanover, descended from the princess Elizabeth, 
daughter of James 1., wife of Frederick, count palatine of 
the Rhine. On the death of Auiie in 1714, George, 
elector of Hanover, eldest son of Sophia, electress of 
Hanover (only surviving child of the princess Elizabeth), 
and Ernest, youngest son of George, duke of Brunswick, 
consequently became sovereign of Great Britain and 
Ireland, and, notwithstanding somewhat formidable at- 
tempts in behalf of the elder Stuart line in 1715 and 
1745, the Hanoverian succession has remained uninter*- 
ruptod, and has ultimately won universal assent. The 
female line of James II. ended with the death of his 
daughter, Queen Anne. James, called James III. by the 
Jacobites and the Old Pretender by the Hanoverians, had 
two son.s, — Charles Edward, the Young Pretender, who' 
died without legitimate issue in 1780, and Henry, titular 
duke of York, commonly called Cardinal York, at whose 
death in 1807 the male lino of James IL came to an end. 
He was also the last lineal male representative of any of 
the crowned heads of the race, so far as either England 
or Scotland was concerned, and excepting of course the, 
Hanoverian line. In the female Stuart line there are, 
however, still nearer heirs to the throne than those of the, 
Hanoverian line, viz., the descendants of Henrietta, duchess 
of Orleans, daughter of Charles 1., represented now only 
in Maria Theresa, married to Prince Louis Leopold of 
Bavaria, and their nine children. The male representation 
of the family, being extinct in the royal lines, is claimed 
by the earls of GalloWay and also by the Stewarts of 
Castlemilk, but the claims of both are more than doubtfuL 

Spo Sir George Mackenzie’s T>i>fence of the Hoyat tine of SealJand^ * 
16.85, and Jntiquity of the Royal Line of Scotland^ 1686 ; Crtw*. 
fvird’s Genealogical History of the Royal and Illustrious Family ef 
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llnO; l)imiDaiivSt<mrt^» CkneaJoffieal Accotmt of the 
Steioart^ 1789 j‘ Andrew Stuart’» Oenealogicat JUetory 
ofiHe^tmvte, 1708; Stothert’a //mow o/ Slmrt, inivately printed, 
1865 ; An Abstract of the Evidence to prove that Sir William Stewart 
qfjedworthf the Paternal Ancestor of Uut l^esent Earl of Galloway, 
was the Secemd Son of Sir Alexander Stewart of Darnley, 1801 ; 
Townoud*e EescaAants of ihe Stuarts, 1858; Bailoy, U'he Secession 
to the English Crown, 1879. (T. F. II.) 

STUART, Gilbert (1755-1828), a distingaislied Amer- 
ican portrait-])ainter, was born in Narragansett, Rhode 
Island, U.S., December 3, 1755. His father, a native of 
Perth, Scotland, and the son of a Presbyterian minister, 
had set up a snufbmill in Narragansett, in company with 
another Scotsman, Dr Thomas Moffatt, and was known as 
“the snuff-grinder.” The father removed early to New- 
port, where his son had the advantage of good instruc- 
tion. He began to draw early, but none of his sketches 
have been preserved. His first known jiictures are of 
two Spanish dogs, and two portraits, the latter painted 
when he was thirteen years old, and now in the Redwood 
Library, Newport. In 1770-71 ho received some instruc- 
tion from a Hcotti.sh artist named Cosmo Alexander, who 
took him to Scotland with him; but, this patron dying 
soon after his arrival, Stuart, after struggling for a while 
at the university of Glasgow, had to work his way home 
in a collier. Ju the spring of 1775 ho sailed again for 
England, and became the pupil and assistant of Renjamin 
West, with whom he painted until 1785, when he set up a 
studio of his own. One of his best pictures of this period 
is a full-length portrait of W. Grant of Congaltoii skating 
in St James’s Park, now at Moor Court, Stroud, in the 
possession of Lord Charles I’elhain Clinton. Two fine 
lialf-lengths by Stuart are in the National Gallery- his 
])receptor Iknjamiri West and the engraver Woolett. 
Stuart married in London and remained there, witli the 
exception of a short visit to Dublin in 1788, \intil 1702, 
when he returned to America. Early in 1795 Stuart 
painted his first head of Washington. This portrait 
exhibits the right side of the face, and, although the least 
familiar, is undoubtedly the truest of the three portraits of 
Washington from his hand. The second was a full-length 
for the marquis of Lansdowne, and the third a vignette 
head now belonging to the Athenanini in lloston, U.S. 
T’heso last two show the left side of (he face, and, although 
they are the readily recognized “ Stuart’s AVasliington,” arc 
unsatisfactory as portraits and inferior as works of art. 
There are sixty-ono replicas of these three picture.s, and 
they have been engraved more than two liundred times. 
In the catalogue of Stuarts works are recorded se\cn 
hundred and fifty-four portraits. Stuart remained in 
Philadelphia, where he paint(*d many of the prominent 
men of the country, until 1803, when ho removed to 
Washington; two years later he went to Boston, where ho 
died July 27, 1828. 

Stuart’s ))ict«ires liavo b<*eii little injured bv time, wlii( h is doubt- 
less owing to bis use of i>tirc coloura and to Ins milliner of ein|doy- 
ing them. His ])iaetiec wan to lay nil tin* tints ni (lieu |)la<*p.s 
separately and distinctly alongside of each other before j.ny bleinl- 
ing was used, and then they were united hy means of a large, suit 
brush and without eorruptiiig their frebhne.ss. It is this melliod 
that gives the firmness and solidity to his llc.sh wor^' A marked 
feature of Stuart's work is the total abseneo o*" ail b.ncs, Ins nork 
licing painted in with tho brush from the beginning, it is this 
process that gives to liis modelling its sticiigth and lolniidtly. 
Stuart wa.s pre-eminent as a colourist, and liis jiKn-e, judged hy the 
highest canons in art, is umiuostionably uiuong the few i«*eoghi/ed 
masters of portraiture. 

STUART, John McDouall (1818-1866), a South-Aus- 
tralian explorer, was born in England in 1818 and arrived 
in the colony about 1 839. He accompanied Captain Sturt’s 
‘ 1 844-45 expedition as draughtsman, and between 1858 and 
1862 he made six expeditions into the interior, the last of 
which brought him on July 2i to the shores of the Indian 


Ocean at Port Darwin, the first to have crossed the islantj 
continent from south to north. It was this transcoi^ 
tinenial expedition which led to the territorial rights, and, 
in defiance of geographical position, the name of South 
Australia being extended over so much of contra! and north 
Australia. Stuart was rewarded with £3000 and a grant 
of 1000 square miles of grazing country in the interior 
rent free for seven years. His name is perpetuated by 
Central ^Mount Stuart. He died in England June 5, 1866. 

STIJIILWEISSENBURG Lat 

Albn Iteyia), tho cajiital of tlio county of Feher, and in 
former times also of Hungary, is situated in 47** ll'N. lat. 
and 18” 25' E. long., in a fertile plain. It is the see of one 
of tho oldest bishoprics in the country, and has a number 
of religious charities, convents, and nunneries, a seminary, 
a gymnasium, and a real school. It was the coronation 
and burial place of tho Hungarian kings from the 10th to 
the 16th century, but has sunk into comparative insigui- 
ficauce. A few years ago some very remarkable excava- 
tions were made here. Tho town is now chiefly agri- 
cultural ; its fairs, especially for horses, are famous. The 
population (1885) numbers 27,000. 

STURGEON. Sturgeons (Acipmser) are a small group 
of fishes, of which some twenty different species are known, 
from European, Asiatic, and North American rivers. The 
distinguishing characters of tliis group, as well as its 
potoition in the system, liavo been sufficiently indicated in 
the article IcHTiivoLOiiv (vol. xii. p. 687). They pass a 
great part of the year in the sea, but periodically ascend 
large ri\ers, some in spring to deposit their spawn, others 
later in the season for some purpose unknown ; only a few 
of the species are excbisively confined to fresh water. 
None occur in the tropics or in the southern hemisphere. 

Sturgeons are found in the greati'st abundance in the 
rivers of southern Russia, more than ten thousand fish 
being sometimes caught at a single fishing-station in tht 
fortnight during which tho up-stream migration lasts. 
They occur in less abundant‘C in tlie fresh waters of North 
America, where their capture is not confined to the rivers, 
the niajwWity being caught in shallow portions of tho shores 
of the great lakes. In Jluhsia the fislieries are of immense 
value , yet but little is known of the sturgeon’s habits, 
life, and early stages of dcveloprnenl. or growth. Early in 
summer the fish migrate into the rivers or Unvards the 
shores of freshwater lakes in largo shoals for breeding 
purposes. 'J’lie ova aic very small, and so numerous that 
one female has been calculated to produce about three 
millions in one season. TJie ova of some species have been 
observed to hatch within a very few days after exclusion. 
Probably the growth of the young is veiy rapid, but we 
have no knowledge as to the length of time for which the 
fry remain in fresh water bofoie their first migration to 
the sea. After they liavc attained maturity their growth 
appears to bo much slower, all hough continuing for many 
years. Frederick the Great att(‘mptcd to introduce the 
sterlet iuto Prussia, and ]»lacod a uumber of tlii.s fisli in the 
Gorland ]..akc in Dniierania about 1780; some of these 
were found to ho .still alive in 1 866, and therefore had 
reached an age of nearly ninety years. Prof, Von Baer 
also states, as the result of diri'ct observations made in 
Russia, that the hausen {Ariprustr huso) attains to an age 
of from 200 to 300 ,>earK. Sturgeons ranging from 8 to 
11 feet in length arc hy no means scarce, and some species 
grow to a much Inrger jize. 

Stiwgoons are ground-feeders. With their projecting 
wedge -nliajicd snout they stir up the soft bottom, and by 
means of their sensitive barbels detect shells, crustaceans, 
and r.inall fishes, on which they feed. Destitute of teeth, 
they are umiblc to seize larger prey. 

In countries like England, wliere few sturgeons are 
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caught, the fish is consumed iresh, the flesh being firmer 
than that of ordinary fislics, well-flavoured, tliough some- 
what oily. The sturgeon is included as a royal fish in an 
Act of King Edward IL, which assigns to the sovereign all 
wrecks and whales, although it probably but rarely graces 
the royal table of the ])rosent period, or even that of the 
lord mayor of London, who can ('laim all sturgeons caught 
in the Thames above London Bridge. Where sturgeons 
are regularly caught in 
large (juantities, as on 
the rivers of soiitlicrn 
llussia and on the 
great lakes of North 
America, their flohh 
is dried, smoked, or 
salted. Tlie ovaries, 
which arc of large sir-e, 
are prepared for caviare ; for this purpose they are beaten 
with switches, and tlicn pressed tlirongli sieves, leaving 
the membranous and fibrous tissues in the sieve, wliilst the 
eggs arc collected in a tub. U'he ijuantity of salt added to 
them before tliey are finally packed varies uitli the season, 
scarcely any being uc'cd at the beginning of winter. Fin- 
ally, one of the best sorts of isinglass is manufactured 
from the air-bladder. After it has been carefully removed 
from the bod}’, it is washed in hot water, and cut open 
in its whole length, to sepai’ate the inner membrane, 
which lias a soft consistency, and contains 70 ]>er cent, 
of glutin. 

The twenty species of sturgeons (An)>(mser) are nearly 
equally divided between the Old and New Worlds. The 
more important are the following 

(1) The ( V)ininoii Sturgeon of KurojK’ {Actp(’n<>rr shn to) oc( urs on 

all the mists of KurojH', but is nhsont in tlic Ul.u’k Sea. Almost 
ull th« JSutisli of sturgeon belong to tins s|»eeies; it 

crosses the Allantie aii<l isiiol laieon tbeeo.i.sts of N(»rtb Aineiie.i. 
It icftcbos a large Ki/.o (a length l‘i feet), bul is always e.iughi 
hiiiglv or HI puns, so tliat it eaiiin»t l>e leganbnl us u lusli ot e(»m- 
niercial importance, 'fhc foim ol its snout varies i\ith age fas in 
the otlitM hpeeies), bt'iiig mueli more blunt uml nl>l)reviate<l in ohl 
than 111 young examples, 'fbere arc lauiy ^hlckls along the 

back ami 29-J)l along the side of I he body. 

(2) Acipt ns/'i’ f/Uhii nsfutf/n is one of the most valuable speeies of 
the rivers c»f lUiNSin, mIioic if i^ kno\Mi uikIjm* the name “Ossefi 

it is said to inhabit the Siberian iiveis also, and to lange east- 
wards as far us Lake IJaikal. It attains to the same huge .si/c as 
th<‘ common stuigeon, and is so abundant in the luers ol tho 
Black and (’aspian Seas that more than one-fourlh of the eaviaie 
iiml isinglass inanufaelured in Kussia is derived liom thi.s .sjieeies. 

(3) Ae^penser stctlatvH, the “Seuinga” of the Jtnssiaiis, oeiuirs 
likewise ill great ahundaiiee. ill tlie rivers ot tho Black Sea and of 
the Sea of Azoff It has a leinaikably long and pointed snout, like 
the sterlet, but siinjde barbels w it limit tiinges. Though growing 
only to about lialf the si/o of the pieeeding species, it is of no less 
value, its flesh being im)ie highly esteemed, and its caviare and 
isinglass fetehing a liiglier jnuv! In J8ri0 it A\as lepmted that 
more than a million ol this .sluigeon aie enught annually. 

(4) The stiirgj'oii of the great lakes of Nortli Aineiiea, Artprnscr 
rubkinnlici^ with whieli, in Ihc opinion of Arnein'dii ichth}ologi.s|s, 
the se.i-going stnrgtsui of the ii\eis of eastern North Aineiiea, 
Acipn\*irr inanttosns^ is ith*n(i<Ml, has of lute jeais been made tlie 
object of a large and protitable indiistiy at various places on Lakes 
Nliehigan and Erie; the flesh is smoked alt m* l»eing cut into .stiijw 
and after a .sliglit pickling in hiirm ; tho thin ])oitioiis and oflal aie 
boiled dow'ii for oil ; nearly all tbe caviare is .sliipptd to Euiope. 
One firm alone uses fioiii ten to eigliteeii thons.iml stuigeous a 
y«nr, averaging fifty pounds eacli. The stuigeous of tin* lakes .ne 
iiiialdti to migrate to the sea, w hilst those below the Falls of Fiagara 
lire gieat waiidciers ; and it is ijuite jiossible that a s]>eeimen of 
tliis speeies said to lia\e been obtained from tbo Firth of Tay was 
leully oaptuicd on the coast of Scotland. 

(5) Acijwtusfr husOf the “ Hausen " of riciinanv, is leeogni/ed 
by the abseiiro of osseous scutes on tbe snout and by its flattened, 
tape-like biiilxdo It is one ot tho largest species, leaihiug the 
onormoiiB leiigtli of 24 fec*t and a weight of 2000 2 »oi;nd.s. It 
inhabits the Caspian and Black Seas ami the Sea of A/off, wbeiiee 
111 former yoara large shoals of llie fish entered the large livers of 
llussia and the Danube. But its numbers lia\e been inueh 
tliiiined, and spccii«cii.s of 1200 pounds in weight have now bccouio 


A<;arce. flesh, caviare, and air-bladder are of less value thou 
those of the smaller kinds. 

(6) The Sterlet {Acipriisrr riUJicnvs) is one of tho smaller species, 
whlcli likewise inhabits both tho Black and Caspian Seas, and 
nseomls rivm’s to a greater dislaneo from the sea than any of tlie 
other sturgeons; tlins, for instance, it is not uiicomnioii in the 
Danube at Vienna, but speeiniens have been caught as high up 
a.s Katisbori and Uhii. It is more abundant in the rivers of linssia, 
where it is held in liigh esteem on aeeount of its excellent llesh, 
contributing also to the best kinds of caviare and xsiuglaBS. As 


early as last century attempts wore 
made to introduce this valuable lUh 
into Bnissia and Sweden, but without 
.success. Tho sforlct i.s dislingui.shed from tho other Kuropcan 
.species by its long ami narrow’ snout and liinged barbels. It 
iai(‘ly exceeds a hmgtb of three feet. 

Sturgeons w'itli tbe snout prolonged in an exli aoi dinary niaiiiicr, 
.so ns fo form a long spmle-Jike or conical 2>i‘‘*vos.s 
J*olifo(IuUt Psrpln(rus)f occur in the Misslssipjii and the great rivers 
of China and Ceiitial Asia. Nom* of them Imve been made objects 
of fradfi, but .sjieiual intm-esi is attnebed to them from ageograjdiical 
as well as jiaheonbdogieal fioint of view, the two gcneia Inst naraed 
being rejire.sented ;is far buck as the Lias by an allied iossil genus, 
f^IumdroNlrnfi^ and nil affording n sti iking 2»roof of tlie clo.so atfinity 
of tbe Noitli-Ameiiian uiid Noitli-A.siatic faunas of the recent 2)erioil. 

STITJIM, JAcguKs Cbarlks Fkan^ois ^ 803-1855), 
tbe discoverer of the algebraic tlieorem whieli bears his 
name, *\va.s born iu (Ionova in 1803. Originally tutor to 
the son of Mndanie tie Stael, lie subsequently resolved, in 
conjunction with his scliool -fellow Colladon, to try his 
fortune in the Froneli inetioiiolis. Sturm soon nmdo 
the aequaintanre of llie foremost mathematicians in 
the ea 2 >ital, and obtained emifloyment on tho BnUctin 
UnivnaeL On the discovery of his iin 2 )ortant theorem 
regarding the determination of the number of real roots of 
a numerical equation which arc included between given 
limits, on 23d May 1829, he rapidly rose to fortune and 
])ublic lioiiour.s. He wa.s clio.seii a member of the French 
Academy in 1830, became “ rLqietiteur ’’ in 1838, and in 
1840 2 Jrofessor in the Folytechnic School, and finally 
succeeded roi.sson in the chair of mechanics in the Faculty 
of Science at Baris. He 2 >resented numerous memoirs to 
tbe Academy, of wliich Li.s admirers have said, with some 
}>ardoiuiblc exaggeration, that an inqiariial })osterity will 
j)lace them by the side of the finest memoirs of J..agrange. 
Sturm died at Baris on the 18th December 1855. 

STUKT, Cii\KLES (d. 1809), a distinguished South- 
Australian explorer, was born in England, and at an early 
age entered tlie army, in which lie reached the rank of 
captain. Having lauded in Australia with his regiment 
(the 39th), he became interested in the geographical ]:>ro- 
bJoni.s which at that time were exciting general attention. 
A first ex j edition (1828) led to the discovery of tho 
Darling river ; and a second, fruin wliich the ox2>lorer 
returned almost blind, made known the existence of Lake 
Alexandrina. For some time Ca}>tain Sturt was surveyor- 
general of South Aii.stralia, and he afterwards filled the 
])ust of colonial si'cretary. The first session of the South- 
Australian legislature (1851) voted him a 2 >onsion of 
.1*00(1. From his third journey (1844-5), in which terrible 
hardshif^s had to be endured, he returned quite blind, and 
he never altogether recovered liis sight. Ho died at 
(Cheltenham, England, dune 10, 1809. 

STUTTGART, the ca 2 >ital of Wiirtemberg, lies in the 
small valley of the Nescnbach, just above its confluence 
>vith the Nockar, near the centre of the kingdom and 
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about 115 miles westby north of Jviunicli. It is charm- 
ingly situated among vino-glad and wooded hills, and 
stands at a height of nearly 900 feet above the sea. The 
town is intersected from 
south-west to north-east 
by the long and handsome 
Kdnigs-Strasse, dividing it 
into an upper and lower 
half. In all its main feat- 
ures it is essentially a 
modern town, and few of 
its principal buildings are 
older than the present cen- 
tury. Many of its modern 
edifices are, however, of 
considerable architectural 
importance, and tlie recent 
revival of the llcnaissanee 
style is perhaps nowhere 
better illustrated than at 
Stuttgart. The lower or 
south-eastern half contains 
both the small group of 
streets belonging to old 
Stuttgart and also tlie most 
important part of the new tow’ii, A largo jn-oportipn of 
the most prominent buildings are clustered round the 
spacious Scliloss-Platz, on or near w'hich arc the following 
edifices : — the new ])alacc, an imposing structure of the 
18th century, finished in 180G ; the old ])alacc, a building 
of the 16th century, with a picturesque arcaded court; 
the Kunigsbau, a huge modern building, with a fine col- 
onnade, containing ball and concert rooms, shops, «fec. ; 



the so-called Akacleinie, formerly (1775-91) the .seat of 
the Carls-Schule, where Schiller received ])art of his cdu 
cation, and now occuined by the king’s ] private library 
and by guard-rooms; the new courts of justice; the 
palaces of the crowm prince and of Trince William ; the 
Stiftskirche, or collegiate church, a line, specimen of 15tb- 
century Gothic , the extensive royal stables ; tlie new post- 
office ; the theatre ; and the central rail waxy station, one of 
the handsomest structures of the kind in Germany. In the 
centre of the Schloss-Platz is the lofty jubilee column 
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erected in memory of Iui% William T. ; In the court-yard 
of the old palace is a bronze eciuestrian statue of Count 
Eherhard witli the Beard; and adjacent is a fine statue, 
designed by Thor\valdscn, of Schiller, who was a native of 
\S iirtemberg. Among the other principal buildings are 
the ]>olyteehnic and architectural schools, the Late Gothic 
Lconhardskirche and S[>italkirchc, the fine modern Gothic 
church of St John, the new Bomaii Catholic church, the 
neat little hhiglish cliurch, the synagogue, and several 
handsome villas and mansions, chiefly in the resuscitated 
llenaissancc style. 

The art collections of Stuttgart are numerous and 
valuable. The musouin of art comprises a picture gallery, 
an almost unique collection of casts ot Thorwaldsen’s 
works, and a cabinet of engravings. ’I'he roval library 
contains about .*150,000 [irinted volumes, including what is 
said to bo the largest collection of Bibles in tlie world, and 
also 4000 MSS., many of great rarity. To tliese may he 
added the industrial museum, the cabinet of coins, the 
museum of natural history, the fine collection of majolica 
in the luwv palace, and the museum of antiquities. I’ho 
city also contains numerous excellent educational establish- 
ments, though the slate university is not here but at 
Tubingen, ami its con.scrvatoriuni of music lias long been 
renowumd. Stuttgart is the centre of the publishing trade 
of South Germany, and has a busy industry in everything 
connected wdth the [production of books. In various other 
industrial departments it also takes a higli place, its 
maiiufuctiires including Tnachincry% textile fabrics, [Janos 
and other musical instruments, artists/ colours, chemicals, 
sugar, and chocolate. Its trade is considerable. The 
population of Stuttgart in 1885 was 1*25,510, showing an 
increase of 7 [per cent, since 1880. Four fifths of these are 
IVotestants. The town proper contains about 110,000 in- 
habitants, while the above total is made up by adding the 
[poiiulations of the subuiban villages of Berg, Gablenberg, 
and ITi'slach. Stuttgart is the headquarters of the 13th 
corps of the CJermau army, and contains a oonqparatively 
large garrison, for w hich accommodation is jprov ided in three 
extensive h..iTacks within the town and on the out, skirts. 

To the north-cast of the new [palace lii's the beautiful 
[palace park, embellished with statuary and artificial .sheets 
of w’ater, and extending nearly all the way to Cannstatt, a 
distance of over two miles. C\'innstatt, a town with (18^0) 
16,205 inhabitants, is not olTieially incorporated with Stutt- 
gart, but may be looked on as practically forming [part of 
it. Its beautiful situation on the Ncckar, its tepid saline 
and chalybeate springs, and its educational advantages 
attract numerous visitors. Tn the, environs of Stuttgart 
and Gannstatt lie Bosenstein, the Solitude, liohenheim, 
the Wilhelma, and other royal cliateaus 

Stiittg.il ( siM-nis tn li.'ivi* oiiginfitril i:i :i stud f“Stufnii Caitcii ”) 
of tin* l•ally counts ol Wuiti-iiilMMg, .iiid tin* lii.st iMCiitmi) of it 
occurs in ji <l(H'nnu'nt of Its ini|»ii t.iiu c is ot coni|ia!iitivcIy 

modem giowtli, iukI in c.nlv Wuitiiidicig history we iind it o\er- 
slMdoucii by (Jjinnstatt, tlic (’iiiti.il sitiuiMon of ■winch, on the 
Nci’kar, .seemed to niiiik it out as I he iiatuial cajiital of the 
couiitiy. Alter tin* distnulion (if ttie c.istle of iVurtemheig 
Count KImmIiiIkI, howeviM, ti.iuslei o-d Ins irsuieiice to .Stuttgart 
ami jn i4S2 it be<anu- tlie HM‘o;nii/cjl cji|nl.'il «)!* all the 
Wurteiiihiug territoius K\(n ns c'lpital its growth was slow, ami 
it enjoys little jtronniienci in lns|(j| v At llic hi-gieniug ef the 
piesent reiituiy il di<l not coutain ‘JO.UOO iiihahilantH, and its real 
advanee Ipegiiis witli ilu- n-ign of King William 1. (1816 1864), 
ulio e\i>rtcil hnn.sidi m e\iTV w.ay to miprove and ln^aulify Ins 
capifnl. In 1 840 Stuttgai I was the ]ila( e of meeting of the so-called 
*‘J{nni[) l**nlianicid ” ntumpfpai lament). Among its enniient 
native/ ai.j Hegel fti. 17/0), the plnloisopher, and Hauff (h. 1802), 
the poet ami .stoi y-tellel. 

STYBAX. See Storax. 

STYBIA (Germ. Steivnuarl' or Steyermf(rJc\ a duchy 
and cTownland in tlie Gis-Leitlian part of tlie Austrian 
empire, is bounded on the north by l‘[>pcr and Lower 



Kn\ irons of Stuttgart. 
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Austria, on tho E. by Hungary, on the S. by Croatia and 
Carniola, and on the W. by Carinthla and Salzburg. Its 
area is 8G30 square miles. Almost tho entire district is 
mountainous, being occupied by various chains and rami- 
fications of the eastern Alps ; and, though Northern (or 
Upper) and Southern (or Lower) 8tyria are distinguished, 
the latter is lovr only in a relative sense. The North 
Limestone Alps touch Styria to the north of the Knm, 
beginning with the huge Dachstein (9830 feet), which 
rises on the north-west border of tho duchy. 'I'o the south 
of the Enns tho central chain of tlie Alps traverses 8tyria 
from south-west to north-east in two huge ranges, 
separated by tho valleys of tho Mur and the Miirz, and con- 
veniently grouped under tho name of Styrian Alps. The 
more northerly of these two branches, forming a prolonga- 
tion of the Tauern ridge, is the loftier, and culminates in 
the Hochgolling (9392 feet), tho highest summit in Styria. 
The lower branch to the south is broken by the valley of 
the Mur, which turns abrii]>tly to the right at its con- 
fiucnco with the Miirz, and still farther to the north-east 
ts crossed by the Semmering Pass. To tlic south of the 
Drave the duchy is traversed by the Karawanken 
Mountains (highest peak, the Stou, 7346 feet), forming a 
continuation of the Carnic Alps. The mountains decrease 
in height from west to east, and the south-east part of 
Styria may be described as liilly ratlicr than mountainous. 
There is nowhere level ground enough to form a i>lain in 
the pro]»cr acceptation of the term, but some of the valleys 
contain a good deal of fertile land. The rivers of Styria all 
drain into the Danube ; tho Save and the Traun are tho 
most important of those not already mentioned. There are 
numerous small mountain lakes. The climate, of course, 
varies with tho configuration of the surface, and there is 
a mean annual difference of about 7“ Falir. between the 
temperature of the north west and the south-east. 

In spite of the irrcgukir nutuie of the smfncc, Imt little of tlic 
soil can he callerl im productive, i\hout 21*40 per cent, is under 
tillage, 12*76 iti tncadow, and 16*76 in jiastiin*, ^hilo nearly a 
half of tho total area is covered with Jiuo foiests. 'Die chief ci’ops 
are oats, luaize, rye, wheat, huekwheiit, potatoes, nud llax. 'Wjiie 
is produced in the valleys of Lower Styria, avIkto iarge qnnntith's 
of chostimts are also grown. In tho rnouiitaius duiry-faiming is 
succossfully carried on in tlic Al])in(5 fashion, and good houses are 
reared in the. A’^alley of the Kiiiks. Sheep are coiiiparatively few, hut 
there are laige numhers of goats and swiiu?, Avhilc poultry-reaniig 
and hoo-koeping are very general in the Slavonic ai'jtriets to the 
south. Some fairly 8ucces.srnl alteinjits liave. also been made to 
breed silkworms. Trout and other fish are ahiindant iii the livers 
and mountain lakes and chamois are hunted among tho higher Aljis. 

The great wealth of Styria, hoAvever, lies underground, It.s ex- 
tensivo and important iron mines yichi nearly one-t bird of the iron 
Ore raised in the Austrian empire, and its other nimeral resources 
include brown coal, pit coal, copper, rinc, lead, grajiliito, a little 
gold and silver, nickel, alum, cobalt, salt, d^’^cr’s earth, potter’.s da}', 
marble, and good mill and buihliiig stones. The best known of 
its nurnurous mineral sjirings aie. the thcrimil sjirings of Tuffer, the 
alkaline springs of Uohitsch, and the biino springs of Aussee, 

The chief industry of Styiia is dctcnniiied by its mineral rieli- 
ncss, and iron-foumlrics, machiiic-sluips, and nninufac'turcs of 
A*ariou.s kinds of iron and steel goods arc very numerous. A 
special branch is tlio making of scythes and sickles, Avliieh are sent 
out of the country in large quantities. Among its oilier industrial 
products ttio glass, iiapor, cement, oil and iierlimicry, sliocs, cotton 
goods, chemicals, and gunpowder. Linen-u caving is prosecuted 
a.s a^ household industry. An active trade i.s curried ou in the 
above-named inaniifactiires, and in brown coal, cattle, Avine, and 
fruit, lu addition to three navigable riA'crs (Diave, Suat, Mur), 
the traffic of the duchy is facilitated by 000 miles of raihA'ny. 

Tlio population of Styria in 18S0 Avas 1,21 3, 6P7, eqniA^idcnt to 
140 per mpiare mile, a ])roportion wliich, Avliilo not liigb in itself, 
is considerably above the rate m the other mountainous regions of 
the empire. Weaily the Avliole of these }>rofe.sH the. Pouiun C'atliolic 
faith, tho Protestants numheriiig only 8000 and the Jcaas about 
1000. Tavo-I birds of the iiilnihitaiits arc tlcrmaiis ; the leir.ainder, 
chiefly found in tlie south pairs of the duchy, in th.e valleys of 
the Dravo and Save, are SIua's {.Slovenes), About 6.6 percent, aie 
supported by agricultural pursuits, including forestry. The educa- 
tion of tho crowiiUiid centres in the Uiuvci*sity of Oratz, which is 
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attended by about 1200 students. Tlic caTiital and scat of the ad- 
ministration is Uratz (100,000 inhabitantH), Avhich is also tlie head- 
quarters of the third corps of the AustHan anny ; the only other 
toAvii of any size is Marburg (17,600). The provincial estates con- 
sist of 63 members, including the tA\*o Koman Catholic. bishops, the 
rector of tho university, 12 representatives of the large landowners, 
2.3 of the peasants, 10 of the towns, and 6 of the chambers of com- 
merce. Styria sends 23 members to the imperial jiariiament 

In the Roman period Styria, Avdiich even thus early was famed 
for its iron and steel, was inhabited by tho Celtic Taurisci, and 
divided geographically between Noricum and Pnnnonia. Subse- 
quently It Avas 8Ui‘cessively occupied or traversed by Visigoths, 
lJuns, Ostrogoths, Langobardi, Frank.s, and Avars. ToAvards the 
end of the 6th century tlic la.st-uamed began to give way to tlie 
Slays (Wends), who ultimately made themselves masters of the 
entire d istrict. Styria was included in the conquests of Charlemagne, 
and Av.*is henceforth couqirised in the German marks erected against 
the Avar and the Slav. At first the identity of Styria is lost in 
the great dncliy of Carinthia, corresponding more or leas closely 
to the Upper Carinthum inaik. Tliis duchy, however, aftcrAvards 
jell to pieces, ami a distinct mark of Styria Avas recognized, taking 
its name from tho margrave Ottocar oi Steicr (1066). A century 
or .so later it Avas created a duchy. In 1102 the duchy of Styria 
came by iuhoritanco to the house (»f Austria, and from that lime it 
shared the fortinic.s of Ujiper and LoA\er Austria, passing like them 
to the Uujisbiirgs in 1282. The Protestant Reformation met an 
early and general Avclcome in Styria, hut the dukes took tlie most 
striiigeiit measures to stamp it out, olleiing their subjects recanta- 
tion or cxpiitriatiori as the only altcriiatiATs. At least 30,000 
Protestants prcfcircd exile, and it AA’as not till about 100 years ago 
that religious libcity was recognized. The modern history of 
Styria has been siinihir to that of tho other Austrian croAVnlands, 
and culls for no sjiecial remark. 

STYX, a river which the Greeks fabled to flow in the 
world of the dead. Homer speaks of it a.s a river of 
Hades by Avhich the gods swore their most solemn oaths, 
and he couples it with the Cocytus and tho Pyriphlegc- 
thon, the river of wailing and the river of burning fire. 
Hesiod says that Styx was a daughter of Ocean, and that, 
when Zeus summoned the gods to Olympus to help liim 
to fight the Titans, Styx was the first to come and her 
children with her ; hence as a reward Zeus ordained that 
the most solemn oath of the gods should be by her and 
that her children (Emulation, Victory, J^ower, and Force) 
should always live with him. In another piasaago he says 
that Styx (Avhom, somcAA’hat contradictorily, he describes as 
abliorred by the immortal gods) dwells far off from tho gods 
in a beautiful house overarched with rocks and supported 
by tall silver pillars, wdiich may be meant as a description 
of a stalactitic cave. Again Hesiod tells us that if any god, 
after pouring a libation of tho AA’ater of Styx, forswore him- 
self, lie had to lie in a trance for a year without speaking 
or breathing, and that for nine years afterwards he was ex- 
cluded from the society of the gods. In historical times 
the Styx wa,s identified witli a lofty waterfall near Nonacris 
in Arcadia, Pausanias describes the cliff over which the 
water falls as tlio higliest lie liad ever seen, and indeed the 
fall is the highest in Greece. The scenery is wild and deso- 
late. The >vater descends in two slender cascades, which, 
after winding among the rocks, unite and fall into the river 
Akrata (the ancient Crathis). The ancients regarded the 
water as poisonous, and thought that it pos.ses8ed the power 
of breaking or dissolving vessels of every material, with the 
exception of the hoof of a horse or ass, or (according to 
others) of horn. The Arcadians used to swear by it on im- 
portant occasions. The people in tho neighbourhood still 
hold that the water is unwholesome, and that no vessel wih 
hold it. They call it the Black Water or the Terrible Water. 

Considering the prorninoiico given by the ancients to an oath 
by the. Avatcr of Styx, and comparing the eflect supposed to folloAv 
from breaking that oath Avith the destructive power supposed to bo 
posKC'i.MtMl by the Avatcr, Avoarc tempted to conjecture that drinking 
the AAatci* AAiia originally n ncccssory part of tlie oath,— that in fact 
in the stories of tho Styx ai'o have traditions of an ancient poison 
ordeal such as is commonly employed amongst barbarous pcoplei> 
08 a mcfins of eliciting the truth (see Okuisal). 

See Uakc, TravtU in the Jtfofea, ill. p. Ud »q.; M. O. Clark, Pethponnti^t^ 
p, 802 Curtlus, VilQpomtm^ I. p. 108 * 7 .; W’ordsirortli, Qrtcct, p, 884, 
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ot StrWAKlM:, more cotrefttly SawAkin, the 
jchief port of the Soudan on the Bed Sea and the starting- 
place of caravans for Kassala and Berber, occupies a small 
&land« placed in a deep bay in 19'' 5' N. lat. The custom- 
lltouse and Egyptian Government offices present a good 
irontegfe to the sea, and the principal houses are stately 
'White structures, three stories high, not unlike those of 
Jiddah. With these, however, are intermingled shai)clcss 
huts, each with its courtyard walled in with mats. * There 
are dso the usual Greek drinking-shops, with their dirty 
itoungers in coats and fez-caps, and a short street of coifee- 
houses and shops. The mosques are not remarkable, 
passing through the bazaar and turning to the right past 
^ tomb of Sheikh *AU, one comes to an open sjiaco at 
tjhe liead of the recent causeway which unites the island 
to the mainland town of Al-Kaff (Al-Keif). The main 
street of AbKaff is (or was before tins recent war) the 
busy centre of life and movement, while the side streets are 
occupied by smiths, forging lance-heads and knives ; leather 
workers, who drive a brisk trade in tlio amulets -passages 
of the Koran sewn up in leather cases — which the natives 
wear on their arms or round their nocks ; and hairdressers, 
greasing and powdering Avith the dust of a red wootl the 
busby locks of the Hadendoa dandies. Beyond the town 
is a suburb of straw huts witli their simple furniture of a 
bedstead, a few dishes, and a rubbing stone for the millet 
which with milk forms the chief food of the natives. Here 
too are tlio booths of the silversmiths, who make bracelets, 
anklets, oar and nose rings, for the women. The Hadendoa, 
a tall stalwart race, ])icturcsquely drape<l in Imgc wrappers, 
to AA'hich the women add a i^etticoat, arc most numerous 
on the mainland. The ijopulation of the island is mixed, 
with a large infusion of Arab blood. The export trade of 
Suakin before the revolt of the Soudan yielded a customs 
revenue of X60,000 a year, the chief articles besides the 
ivory, Avhich Avas a Government monopoly, being gum, 
cotton, sesame, senna, and hides. The total yearly trade 
was estimated at a million sterling. 

, Tlio cuvlrons of Suakiii, though not so absolutely desurt as tho 
onposite Arabian coast, arc loss wooded than soino points {e.(f , 
Slieikh Bargliiit) which lio as convoiiiently for tho inland trade. 
The island is without water and the hailiour indifferont ; yet tho 
settlement is ancient. Hero as at Abissow.ah traders were presum- 
ably attracted by the advantages of an island site Avhich proteebMl 
them from the nomads. The country inland from all this coast 
belonged in the Middle Ages to tho Boja (Hejah), a rude pastoral 
race who appear to bo identical w'ith tlio Bleraiiiyes of cla.s.sical 
writers and of whom Hadendoa, Bisharin, and Abalidali are the 
modern representatives. The tiadiiig plac'cs .seem to have been 
always in tlie bands of foreignei*s since ITolemais Theioii Avas 
established by Ptolemy Pliiladelphus for iiitei course with tbe ele- 
phant hunters. After Islam many Arabs settlo<l on Iho coast and 
mixed with tho heathen Boja, whose rule of kinship and succcs.sioii 
in the female line lielped to give the children of ini.ml marriages a 
leading position (MakW/.i, A7i//rtf, i. 191 sq., translated in Burck- 
kardt*B Travels in Apfi. iii.). Thus in Ibn Batuta 

fbnnda sou of tho emir of Mecca reigning in Suakin over tho IJojii, 
who were his mother’s kin. Makn'zi says that tlic chief inhabitants 
were nominal Moslems and word called Hadiirib. ’fhe emir of the 
Hadiirib was still sovereign of tho mainland at tlic time of Burek- 
hardt’s visit (1814), though the island had an aga uj»poinLcd by 
the Turkish pasha of .liddah. Tlie place Avas settled by tlie Turks 
under Belim the Great, but Ttirkisli (or Kgypfian) control over the 
mainland was not ofTectivc till the Egyptian comiiiest of the Soudan. 
Till the suppression of tlie slave trade, Suakin was an important 
slave port ; of late yearn slaves liavc been secretly run acroM.s the 
Bed Sea from loss frequented points on the coast. But legitimate 
eommerce was rapidly growing beforo the revolt of the Soudan, and 
the port was Arisited by English, Egyptian, and Italian stcanici.% 
SUABDI, Bartolommeo, usually known as Bram an- 
ting from his master Braniantc, was a distinguished painter 
and architect of the Milanese school. He aars specially 
famed for his knowledge of perspective, and Lomazzo 
(Trait d, Pitt^ iii. 1) praises him highly for tlie deceptive 
realism of his painting. The dates of his birth and death 
are unknown, but ho was probably quite young when, 


about 1495, he visited Rome in company with his master 
Bramanto ; there ho is said to have been employed as a 
painter by the pope, and ho evidently spent much time in 
studying the remains of classical buildings in Borne. A 
number of measured drawings by his* hand are still pre- 
served in tile Brera library at Milan. Vasari mentions 
that he had seen a book of drawings by Bramantino of the 
early Lornbardic churches of Northern Italy, such os S. 
Ambrogio at Milan and 8. Pietro in Oiel d’Oro at Pavia,— r 
a remarkable thing at a time Avhen these noble structures 
w'ero usually despised as being barbarous in style. Tho 
greater j>art of Brauiantino^s frescos are now lost, partly 
because ho Avas specially employed to paint the external 
facades of houses and public buildings, such as tho mint 
at Milan. One, lioAvever, still exists over the doorAATiy of 
S. Repolcro, a highly foreshortened figure of Christ, with 
the Madonna and Baints. He also painted some angels 
which still exist in tho eluircli of S. Kustorgio, also in 
Milan. In 1513 ho received eighty gold crowns for a 
Pietk and Saints jiainted in tho sacristy for the (.^istercian 
monks of Chiaravalle, near Milan. In 1525 he was ap- 
pointed architect and painter to Francesco 11. of Milan, 
and lie Avas cmjdoyed as military engineer to reconstruct 
tho walls of tho city, Avhich was then threatened by the 
army of Charles V. Tho church of S. Saliro in Milan is 
usually attributed to Bramantino, but it appears to have 
been mainly designed by Bramante. Bramantino died 
betAveen 15,30 and 153C. He left an able pupil called 
Agostiiio di Milano, avIio Av^orked chiefl}^ as an architect 
SUAHEZ, Fuancisco (1548-1617), Siianish theologian 
and philosopher, Avas born at Granada on tho 5th of 
January 1548. After completing his studies at tho 
university of Salamanca, he entered the Socjiety of Jesus 
in 1564. The accounts of his early years represent him 
as backAV'ard in his development, and it was not without 
difficulty that he obtained admission to tho order. Under 
tho direction of Father Rodriguez, however, he threAV off 
his mental slough and discovered pOAvers of mind of tho 
highest order. He is said to liave habitually devoted 
seventeen hours a day to study, and Avouders are reported 
of his ]irt)digiou8 memory. He Avas soon apiiointcd to 
teach philosophy at Segovia, and ho afterAvards taught 
theology at Valladolid, at Alcala, at Salamanca, and at 
Rome successively. After taking his doctorate at Evora, 
he Avas named by Philip 1 1. princijial professor of theology 
in the university of C’oimbra. Suarez may be considered 
almost the last eminent representative of scholasticism, 
and his Avorks in lAvcnty-threo folio volumes treat, after 
the scholastic method and Avith scholastic comiirchcnsivo- 
ness, all tho main subjects of uicdiioA'al pliilosophy and 
theology. In jdiilosophiciil doctrine ho adlier(‘d to a 
moderate Thomism. On tho (picslion of universals be 
endeavoured to steer a middle course betAveen the panthe- 
irttically inclined realism of Duns Scotus and the extreme 
nominali.sm of William of Occam. Tho only A^eritablo 
and real unity in the Avorld of evi.stences is the individual ; 
to a.ssert that th.e universal exists separately vjr parte rei 
AA'ould be to reduce individuals to mere aecidents of one 
indivisible form. Suarez maintains that, though thoj 
humanity of Socrates does not difTcr from that of Plato, 
yet they do not constitute rmilier one and the same 
humanity; tlicre arc as many “formal unities” (in this 
case, limuanities) as there are individuals, and these 
individuals do not constitute a factual, but only an essen- 
tial or ideal unity (“itn, ut jdura individiia, quie dicuntur 
esse eju.sdem riaturai, non sint iinum quid vera entitato 
qum sit in rebus, sed solum fundamentaliter vel per intel- 
lectuin”). The formal unity, liowever, i.s not an arbitrary 
creation of the mind, but exists “ in natura rei ante omnem 
operationcm intellcctus.” In theology, Suarez attached 
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liiniself to tho doctrine of Molina, the celebrated JcHuit 
jirofessor of Evora. Molina tried to reconcile tho doctrine 
of predestination with the freedom of the limnan will by 
saying that the ]»redesti nation is consequent upon God’s 
foreknowledge of 4he free determination of man’s will, 
which is therefore in no way affected by the fact of such 
predestination. God gives to all men grace sufficient for 
their salvation, but some co>oi)erato freely Avith this grace, 
while others resist it. Suarez endeavoured to reconcile 
this view Avith the more orthodox doctrines of the efficacy 
of grace and special election, maintaining tliat, tliough all 
share in an absolutely sufficient grace, there is granted to 
the elect a grace A\diich is so adapted to tlieir jieculiar dis- 
positions and circumstances that tliey infallibly, though at 
tho same time quite freely, yield themselves to its influ- 
ence. This mediatizing system Avas known by tho name 
of “congruism.” Suarez is probably more iinj>ortant, 
hoAvever, as a philosophical jurist than as a tlieologiaii or 
metaphysician. In his extensive AA^ork Tractatvs (h Legihm 
acDeo LeginUitorf. (reprinted, London, 1679) he is to some 
extent the precursor of Grotius and l^ifondorf. Though 
his method is throughout scholastic', lie covers the same 
ground, and Grotius sjieaks of him in terms of liigh 
respect. The fundamental j)osition of the A^'ork is that 
all legislative as Avell as all jmternal ]>oAver is derived from 
God, and tliat the autliority of every laAV resolves itself 
into His. Huarez conclusively refutes the patriarchal 
theory of government and tlie divine right of kings 
founded upon it, — doctrines iiopular at tliat time in Eng- 
land and to some extent on the Continent. Adam, he 
remarks, possessed only a domestic or patriarchal, not a 
political authority. T’ower by its very nature belongs to 
no one man but to a multitude of men ; and the reason is 
obvious, since all men are burn e(jual. It has been 
pointed out that tliis accords Avell Avith tho Jesuit ])olicy 
of depreciating tho royal while exalting tho ])apal ])reroga- 
tive. Jiut Suarez is much more moderate on this ]K>int 
than a Avriter like Mariana, ajiproximating to the modern 
vicAV of the rights of ruler and ruled, in IGIJ, at the 
instigation of j’opo Paul V., Suarez Avrote a treatise dedi- 
cated to the (fliristian princes of Europe, entitled Ih^fensto 
Cat/iolu’ui Fulri roufra A ngUvanvp Errurvs. ’I’his Avas 
directed against the oath of allegiance Avliicli James J. 
exacted from his subjects. James caused it to be burned 
by the common hangman, and forbade its i»erusal under 
tho severest penalties, complaining bitterly at tho same 
time to Philip JIT. that he should harbour in his dominions 
a declared enemy of tho throne and majesty of kings. Jn 
France extracts from the treatise Avere condemned to the 
flames by the jiarlement of Paris on similar grounds. 
Suarez died after a few days’ illness on 25th Se]»iember 
1G17 at Lisbon, Avhither lie liad gone to be present at an 
ecclesiastical conference. 

Tho coIlecttMl Avorks of Suarez liavo Iktii la’inled at Mainz and 
(1630) niid at Venice (1740), aKo rnoic recently at llcsarivon 
(1856-62) and in llic collectiun of llio Al)bc Hi-j liio lias 

been written by Deschanips {Vda Fr, ,Suari’sitf i’l-rpignan, 1671). 
Tho cliief inod<*ru autlioniics are K, V’cnici’k Fmnz Suarvz v, (hr 
Hehthutik der ktzten Jahrhiindi'rte (Katishon, 1861) and the third 
Volume of StockTs Gcschirhtc dcr Phiioftophic dcs M lUdulU rs. 

SUBIACO, a toAvn of Italy, in tho province of Rome, 
25 rtiiles east of Tivoli and 42 from the cajutal, is pictur- 
esquely situated on the right bank of the Teverone. It 
has iron-Avorks and paper-mills, and in 18S1 the population 
of the town was C503 (commune, 7017), having decreased 
from 7452 in 18G8. 

Siibiaco, the Fahlaqunm of the RomaiiR, was so called fiom its 
position under the artificial Jakes constructed in connexion with 
one of the villas of the emperor Nero. In all probability there Avas 
no low’ll in aiiciont times, and the modern tow n of Hubiaeo a}i|)ears 
to liave grown up subsequent to tho estublishmont of tho Bene- 
dictine mouasteiics in this neighbourhood. Of those the most 
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remarkable are Santa Scolastica,* which was huilt hy tho abbot 
llonoratus, and by tho 11th century ranked as a regular princi- 

a ; and Saero Spcco, which has gathered its curious cluster of 
ugH rouml tlio cave in whi(‘h St Benedict himself found an 
asylum (sou vol. iii. p. 557). The points of most iiitei'ost in the 
town, w'liicdi still bears on the wliole a clearly mediaeval impress, are 
asHoeiatod with Pope Pius VI. It was Pius who restored and ex- 
tended the givat castle, erected in 1068 hy Abbot John V., and long 
used as a suniiner residence by the popes ; and it w'as ho who built 
the costly cliiirch of Sant* Andrea. Ilis visit to the town in 1789 
is coiiimeinoratcd hy a triumphal arch. The first book printed in 
Italy w’tts the Subiaco iMctantim of 1465. 

JSUBLEYKAS, Pierrk (1699-1749), French painter, 
AA'ho passed nearly his whole life at Romo, was born at 
Uzes (Gard) in 1699. He left France for Italy in 1728, 
Jiaving carried off the great jirize. He there painted for 
the canons of Asti Christ’s Visit to the House of Simon 
the •Pharisee (Louvre, engraved by Subleyras himself), a 
large work, Avliich made his reputation and procured his 
admission into tho Academy of St Luke. Cardinal Valenti 
Gonzaga next obtained for him the order for Saint Basil 
and the Phnjieror Valens (small study in Louvre), which 
Avas executed in mosaic for St Peter’s. Benedict XIV. 
and all the princes of Rome sat to him, and the pope him- 
self commanded tAvo great paintings — the Marriage of St 
Catlierine and the Ecstasy of St Camilla --which lie placed 
in his private ai>artments. For A^arious religious corpora- 
tions at Milan, Perugia, and other places, and for various 
great ])ersons many important altar-pieces were also exe- 
cuted ; but Subleyras shows greater individuality in his 
curious genre ])ictures, Avdiich he ]>roduced in considerable 
number (Louvre). Jt is in his illustrations of La Fontaine 
and Boccaccio that his true relation to the modern era 
comes out ; and his drawings from nature arc often admir- 
able for their grave sobriety of treatment (see one of a 
man draped in a heavy cloak in the British Museum), 
lilxliausted by ovevAvork, Subleyras tried a change to 
Najdes, but returned to Rome at the end of a few months 
to die (28th May 1749). His Avife, the celebrated minia- 
ture jiaintcr, Maria Felice Tibaldi, Avas sister to the wife 
of Trcmolli6re. 

SU(X.^JiSS10N DITTY is a sum paid to the state by a 
person benefited by tho succession to certain kinds of pro- 
])erty. Li'gacies Avere first taxed in 1780. It Avas not 
until 1855 that a tax was levied upon succession to real 
property, or succession under any instrument other than 
a Avill by which jn-operty is enjoyed in succession to a 
deceasc'd jierson. Tlie duty is paid on succession to botlr 
real and personal property, in fact, in almost all cases 
which do not fall Avithin the Legacy Duty Acts. The 
Succession Duty Act, 1855 (16 and 17 Viet. c. 51), defines 
siKJCChsion as “every jiast or future disposition of property 
by reason whereof any person has or sliall become benefi- 
cially entitled to any property, or the income thereof, upon 
tlie death of any person dying after the time appointed 
for the commt'iiceinent of this Act, either immediately 
or after any interval, either certainly or contingently, and 
cither originally or by Avay of substitutive limitation, and 
every devolution by laAv of any beneficial interest in pro- 
perty, or the income tlioreof, u])on the death of any iierson 
dying after tho time appointed for the commencement of 
this Act to any other person in jiossession or expectancy.” 
There arc (pertain exemptions, tho inost important being 
successions of a husband or Avife, successions where the 
Avholo value is under £100, individual successions under 
tho value of £20, and legacies and shares of personal 
estate chargeable under tlie Legacy Duty Acts. The 
duties levied vary from 1 to 10 per cent., according to the 
degree of consanguinity between the predecessor and the 
successor. Leasehold property and personalty directed to 
be converted into real estate are liable to succession and 

1 Jb'or the Sauta Scok’itica library, see Libuauies, vol. xiv. p. 539. 
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npt to legacy duty. Special provision is made for the 
collection of the duty in the case of joint tenants, in the 
case where the successor is also the predecessor, and in 
other dispositions of a special nature. The duty is a first 
cliarge on property ; but, if the property be parted with be- 
fore the succession duty be paid, the liability of the suc- 
cessor appears to be transferred to the alienee. A h(mi fide 
purchaser is protected by a receipt for duty, notwithstand- 
ing any suppression or mis-statement in the account on 
the footing of which the duty was assessed, or any insuffi- 
ciency of such assessment. It is usual in requisitions on 
title before conveyance to demand for the protection of 
the purchaser the production of receipts for succession 
duty. Eecent legislation has made some amendments in 
the law. By 43 Viet, c. 14, s. 11, succession duty may be 
commuted in certain cases by the Commissioners of lilland 
Revenue. 44 Viet. c. 12, s. 36, relieves from payment of 
succession duty on personal estate not exceeding j£300 by 
jiaymcnt of a sum of thirty shillings on the affidavit or in- 
ventory. Section 4 1 exempts from payment of the 1 per 
cent, duty in respect of property for which stamp duty has 
l^een paid on the affidavit or inventory. Up to 1885 
certain property vested in bodies corporate and unincor- 
porato escaped liability to succession duty. 48 and 49 
Viet. c. 51, s. 11, now imposes on such bodies (with con- 
siderable exceptions) a duty at the rate of 5 per cent, on the 
annual value, income, or profits of the succession. All 
the Acts which have been cited extend to the United 
Kingdom. 

Ill tlio Uintfd Statfs succession duty is re^'ulated by statutes vary- 
ing in the dillViont Stales. Tlie duty vanes from 1 to 6 per cent., 
according to the degree of coiisauguinity. 

SUOHET, Louis (Lvbiukl, Due d’Amiufera (1770- 
1826), marshal of France, one of the most hrilliant of 
Napoleon’s generals, was the son of a silk manufacturer at 
Lyons, where he was born on 2d March 1770. lie origin- 
ally intended to follow his father’s business; but the llovolu- 
tiou of 1789 altered the bent of his ambition, and, having in 
1792 served as volunteer in the cavalry of the national guard 
at Lyons, he manifested military abilities which secured his 
rapid promotion. As ch^ef c/e? baUiillon he was present at 
the siege of Toulon in 1793, where he took General O’Hara 
prisoner. During the Italian campaign of 1796 he dis- 
tinguished himself in most of the important contests and 
was severely wounded at Ccrea on 11th October. In 
October 1797 ho was api»oiiited to the command of a demi- 
brigade, and in the following year his services in Switzer- 
land were recognized by his promotion to the rank of general 
of brigade. He then went to Egypt, but soon afterwards 
was recalled, and in August made chief of the staff to Brune, 
to whom he rendered invaluable assistance in restoring the 
efficiency and discipline of the army in Italy, In July 1799 
ho was made general of division to .loubert in Italy, and, 
after being continued in the same office by his successors, 
was in 1 800 named by Mass6na his second in command. 
Soon afterwards he had an opportunity of manifesting those 
qualities which entitle him to rank among the most daring 
and clever tacticians of his time ; his dexterous resistance 
to the superior forces of the Austrians with the left of 
Mass^na, when the right and centre were shut up in Genoa, 
not only prevented the invasion of France from this direc- 
tion but powerfully contributed to the success of Napoleon s 
strategy of crossing the Alps, which culminated in the 
battle of Marengo on 14th June. He took a prominent 
part in all tlie subsequent events of the Italian campaign 
till the peace of Lun^ville, 9th February 1801. In the 
campaigns of 1805 and 1806 he greatly increased his re- 
putation, more especially at Austerlitz, Saalfeld, Jena, 
Pultusk, and Ostrolenka. He obtained the title of count 
on 19th March 1808, and, after taking part in the siege 
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of Saragossa, was named generalissimo of the army of 
Aragon and governor of the province, which, by wise ad- 
ministration no less than by his brilliant valour, he in two 
years brought into complete submission. He annihilated 
the army of Bloke at Maria on 14th Juno 1809, and on 22d 
April 1810 inflicted a severe defeat on O’Donnell. After 
being made marshal of France, 8th July 1811, he in 1812 
achieved the conquest of Valencia, for which ho was re- 
w'arded with the title of Due d’Albufera. By Louis XVIll. 
he was on 4th J une made a peer of France, but, having 
assisted Napoleon during the “hundred days,’' he was 
deprived of his peerage on 24th July 1815. Ho died near 
Marseilles on 3d January 1826. Suchet w^as the author of 
MhnoirtB sur ses Cam^nujnes en Eftpagrie^ 2 vols., 1829-34. 

See C.-II. Baraull -Rcmllon, Le Mariclud Sucket, Paris, 1854 ; 
T. Clioiimara, Cmsiddratiojis mtlUaires sur les viemoires du Marechal 
Suchet, I'aris, 1840. 

BU-CITOW. There are in China three cities of this 
name which deserve mention. (1) Bu-(;how, fonnerly one 
of the largest cities in the world, and still in 1880 credited 
with a population of 500,000, in the province of Kiang-su, 
on the great Inqierial Canal, 55 miles w^est-north-west of 
Shanghai. The site is practically a cluster of islands to 
the east of Lake Tai-hu, and streams and canals give com- 
munication with most parts of the province. The walls are 
about 10 miles in circumference and there are four large 
suburbs. Su-chow is a great commercial and manufactur- 
ing centre, the silk manufacture being represented by a 
greater variety of goods than are produced anywhere else 
in the em[>ire ; and the publication of cheap editions of 
the Chinese classics is carried to great perfection. 1’here 
is a Chinese proverb to the effect that to bo perfectly 
happy a man ought to be born in 8u-rhow, live in Canton, 
and die in Lian-chow. The great nine storied pagoda of 
the northern temple is one of the finest in the country. In 
J 860 Su-chow w'as captured by the Taipings, and, when in 
1865 it was recovered by the valour and enterprise of 
General Gordon, the city, which had formerly been famous 
for its large and handsome buildings, was almost reduced 
to a heap of ruins. Of the original splendour of the place 
some idea may be gathered from the beautiful native plan 
on a slab of marble preserved since 1247 in the temple 
of Confucius and reproduced in Yule’s Marco Polo^ vol. i. 
Su-cbow was founded in 484 by Ho lu-Wang, whose grave 
is covered by the artificial “ Hill of the Tiger ” in the 
vicinity of the town. The literary and |)ooti(* designation 
of Su-chow is Ku-su, from the great tower of Ku-su-tai, 
built by Ho-lu-Waiig. (2) Su-chow, fonnerly Tsiu-tsuan- 
tsiun, a free city in the province of Kan-suh, in 39“ 48' 3" 
N. lat. (according to Sosnofskii), just within the extreme 
north-west angle of the Great Wall, near the gate of jade. 
It is the great centre of the rhubarb trade, and used to he 
the residence, alternately wdth Lian-chow-fu, of the governor 
of the province. Completely destroyed in the Dungan 
insurrection (1865-72), it was recovered by the Chinese in 
1873 and has been rebuilt. (3) Su-chow, a commercial 
town situated in the ]»rovince of Sze-chuen at the junction 
of the Min river with the Yang-tse-kiang, in 28“ 46' 50" 
N. lat. 

SUCKER. See Lump-suckkr. 

SUCKLING, Sir Jons (1G09-1G42), one of the most 
admired poets and men of fashion at the court of Charles T., 
and an active sj)irit in politics as w’cli as in fashionable 
gaieties, belonged to a Norfolk family. His father was a 
high official under James 1. and a comptroller of the 
household under Charles I. ; finance seems to have been 
his strong point, and he managed his own affairs so well 
as to accumulate a considerable fortune, of which the poet 
was left master at the age of eighteen. His earliest bio- 
graphers fixed his birth in 1613, and founded on this a 
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reputation for extraordinary precocity in school learning. 
Mr Alfred Suckling, who edited his works in 1836, cor- 
rected this error, ascertaining that he was born at Whitton 
in Middlesex and baptized on 10th February 1609. He 
was sent to Trinity College, Cambridge, in 1623, at what 
was then the usual age, and thereafter travelled on the 
Continent, as was also the custom for youths of his 
birtli. Beturning to London, he did not long remain 
inactive at court, but sought experience as a soldier, 
volunteering into the force raised by the marquis of 
Hamilton lor the support of Custavus Adolphus in the 
Palatinate. He reached Germany in July 1631 and was 
back at Whitehall in May 1632 ; but during this time he 
saw a good deal of hard service, being present at tlie battle 
of Leipsic and the sieges of (.^ossen, Guben, Glogau, and 
Magdeburg, lleapijearing at court, he at once became a 
prominent 6gure. “He had the peculiar happiness of 
making everytliing that lie did become him.’' lie was 
ready of wit, handsome of person, wealthy and generous, 
a leader in all pastimes, the best bowler and the best 
cardqdayer at court. His happy skill in verse was only 
one of the distinctions of a man who excelled in every- 
thing ; but, as it lia]>])cned, both the king and the queen 
had literary tastes, and he aimed at distinction in })oetry 
with the ardent thorougliness which scuuns to have been 
part of his character. Tic became cinment at court just 
at the lime when masques, after being the rage for a few 
years, had i-eached the height of their s]ilendour and w^ere 
beginning to ])all ; and it occurred to him to apply to ihe 
ordinary drama the improved scenery w'hich tlie taste for 
inasciues liad developed. We can trace in liis plays both 
tlio taste for si)ectacular effect and the admiration for the 
wit of Shakes] >('are which he sliared with liis royal Uiaster. 
Aijlanra was tlio first of them, and is said to have been 
the first |ilay productul with elaborate stage scenery. It 
was produced first at (^hristmas in 1637 with a tragic 
ending, tluui rc])roduced at the following Easter with 
ingenious changes in the fifth act which made it end 
}iai)})ily. With all its clever ]jlay on words and images, 
and its natural felicity of diction, it is not an interesting 
drama to read ; the characters liavc no botly or vitality. 
But it is full of incident, as if the dramatist were revelling 
in the newly discovered j)ower of shifting the scenes, and 
making the most of his advantage in having the co o]»era- 
tion of Inigo Jones. His comedy the (lohlina is much 
ha]»pi(T, and there the frequent changes of scone ar<i used 
w'ith great skill to maintain the liveliness of the action. 
Suckling i)roduced another tragedy in 1639, Ihrnnomlt • 
it has more body ilian its jiredecessor, but shows no mas- 
tery of passion or tragic character. He began still another 
tragedy, ihe S<u1 One, })ut w^as abruptly sto]»ped in his 
literary career by the beginning of a tragedy in real life, 
the quarrel between Charles and his subjects. Suckling 
took a ])romiiient part for a time on the Royalist side. 
When war was levied on the Scottish (Covenanters in 1639 
Suckling raised a troop of a hnmlred horsi; at his own 
expense and accompanied them on the bloodless cxj)edi- 
tion to the Border. Tie w'as elected member for BramlKir 
to the Long Parliament -whicli met in November 16J0 ; but 
in May of the following year he got into trouble in con- 
nexion wdth a })lot for the escape of Strafford from the 
Tower nnd a jiroject fc^r calling in French aid, w’as charged 
wdth high tre^ison, and fled beyond sea. The circninstances 
of his short life in exile are obscure. He continued to 
attract attention, and many pamphlets about him were 
circulated, one in particular describing how he eloped 
with a lady to S])ain and fell into the clutches of the 
Tnquisition. The tradition is that he committed suicide 
in I’aris some time before the end of 1642. Suckling’s 
reputation as a poet rests not upon his splays but upon 
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his minor pieces. They have wit and fancy and at times 
exquisite felicity of diction. The happiest as a whole is 
ihe Ballad upon a Wedding, “ Prithee, why so pale, fond 
lover is an occasional song in Aglaura. 

A collection of Suckling's poems was first published in 1 64(5 with 
the title FragTnenta Aurea. The so-called Selections publislied by 
Mr Alfred Suckling in 1836 is really a full edition or his poems, 
letters, and plays, which was re-edited, with slight additions, by 
Mr W. 0. Hazlitt in 1874. 

SUCRE, the capital of Bolivia, formerly known as 
Chuquisaca, but renamed in lion our of General Sucre, the 
first president of the republic. Lying in 19“ 2’ 45" S. lat. 
and 65“ 17' W. long., at a height of 9183 feet above the sea, 
in a valley wliich drains southw^ards to the I’ilcoraayo (see 
Plate River), it enjoys an agreeable climate and has its 
markets well supplied with fruits and vegetables. The 
city is the seat of the archbishopric of l^a I’lata and Char- 
cas, founded in 1609, and contains a magnificent cathedral 
and several imposing churches and convents. For a long 
time the university and colleges of (?liuquisaca were among 
the most frequented in South Aineiica, and they are still 
of some note. The inhabitants, wlio are mainly of Indian 
origin, are variously stated lo number 24,000 (Oiidarza) 
and 12,000 {Almanac de (tot/ia). 

The S])anisli city of Cliiujuisara w.is founded iu 1539 on the site 
of a Peruvian town, whoso original naino survived the Sjianisli 
designation oF(hudad la IHata. It became in 1609 the seat of tlie 
supremo court of justice for the Smith American colonies - “Real 
Audicncia de la Plata y (Jharcas " - (Unircas being the name of a 
native tribe often given to the Chu(|uisaca district, and even to the 
city ( Jlaria de las Charcas). 

>SUI)AN. See Soudan. 

SUDRURY, an ancient borough and market towm of 
England, chiefly in Suffidk, but jiartly in Essex, is situated 
on the river St-our, forming thi*. lumndary beivveen the two 
counties, and on a branch of the Great Eastern Railway, 

19 miles soulli of Bury St Edmunds and 58 north-east of 
London. It is well built and well paved and contains a 
number of good houses. Tt is chitdly interesting from 
its three jiarisli churches of All Saints, St JVtc^r’s, and St 
Gregorys. All Saints, dating from 1150 and consisting 
of chancel, nave, aisles, and tower, is chiefly Perjiendicu- 
lar, — the chancel, however, being Decorated. It ]H)ssesses 

a fine oaken pul])it of 1490. The chureh 'nmis restored 
in 1882. St Peter’s is Perpendicular, with a unique coved * 
nave roof. St Gregory’s, once collegiate, in the i’erpen- 
dicular style, was partly built by Simon Tybald, archbishop 
of (Canterbury, who was beheaded by Wat Tyler's mob. 
lie established also a college for st‘cular jiricsts, of wliicli 
a gateway still remains. The grammar school was founded 
by William Wood in 1491. The jirincipal modern build- 
ings are the town-hall, the corn exchange, the literary and 
mechanics’ institute, and St Leonard’s Jiosjulal. Tlie town 
owed its early importance to the introd motion of woolhm 
manufactures by the Flemings at the instance of Edward 
HI., but this ^vas afterwards re]>laced by silk crape, 
jacquard satin, <tc.; the manufacture has now greatly de- 
clined. Cocoa-nut matting is an important manufacture, 
and there are also flour-mills, nmit-kiliis, lime-works, ami 
brick and tile yards. A declining trade is carried on by 
the river, which is navigable iqi to the town. The area of 
the municipal borougli is 1459 acres, and includes, besides 
the parishes of All Saints, St Gregory, and St Peter, Ralling- 
don cum Brundon in Essex and St Bartholomew. The 
pojmlation in 1871 was 6908, and 6584 in 1881. 

Sudiury is .supposed to have been in early tunes the chief town 
in Suffolk, and to have received its name in cuntnidistinction to 
Norwich in Norfolk. By the Conqueror it wns given to Richard 
de Clare, and from the earLs of tlnit inuno it obiaiued im|iortant 
privileges. It is a borough by prescription, but obtained its first 
charter from Mary in 1554. It obtained others from Cromwell nnd 
James II., and its governing charter is that of Charles II. From 
the reign of Elizabeth it sent one ineinber to j)arliamcnt until it 
was disfranchised in 1844. 
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SUDBAS. SeeBBAHMANTSM, vol. iv. p. 203«5'., and Caste. 
SUE, Joseph Makie (1804-1859), generally known as 
Eugene Sue, French novelist, ranked by some as the chief 
practitioner of the melodramatic style in fiction, was born 
Bt Paris on 10th December 1804. Unlike most volumin- 
ous writers of light literature, Sue was a man of fortune. 
He was the son of a surgeon in Napoleon’s army, and is said 
to have had the empress Josephine for godmother. But 
in later life he became something very different from a 
Bonapartist, and his residence in Savoy for the last years 
of his life was due to his having been banished from France 
after the amp d!etaU Until his father’s death in 1828 
Sue pursued the same i^rofcssion and was present as a 
surgeon both in the campaign undertaken by France in 
1823 for the re-establislimcnt of royal power in Spain and 
at the battle of Navarino (1828). His naval experiences 
supplied much of the niatorials of his first novels, Keniorh 
it Pirate, Attar-UuU, La Sahmiandre, La Concaratcha, and 
others, which were composed at the height of the romantic 
movement of 1 830, and dis])layed its Byronic enthusiasm, 
its fancy for outlandish subjects and names, and (in a very 
full measure) its extravagance. Then he took to more 
serious work, writing a naval history of France of no 
merit. His next venture was the historical or <]uasi- 
liistorical novel, in which style he composed Jean CavahW 
{1840), besidtss other stories of adventure. About this 
time he was strongly afiected by the socialist ideas of the 
■<lay, and liis attempt to display these in fiction produced 
{with others) his most famous and ))erha])S best \vorks,— - 
Le^ Mpsterea de Paris (1842) and Le Jiiif Errant (1844-45). 
These were among the most po]mlar specimens of the 
roman-fetiiHelon, then at the height of its popularity. 
The political and ]>hilosophical or pseudo-pliilosophical 
“ purpose ” continuing to gain more and more ground on 
the novelist’s art, he followed these up witli divers singular 
and not very edifying books, siicli as Les S(pt Peches 
Gapitmur, Les Mpsteres du Pevple, and several others, all 
•on a vei 7 large scale, tliough the number of volumes — 
ten, twelve, and sometimes even sixteen — gives rather an 
•exaggerated idea of their length. Some of his books, 
•especially the Wandering Jew and the Jili/steries of Paris, 
were dramatized by liimself, usually in collaboration with 
■others. His ])opularity was immense, and, despite gross 
faults both of ait and of morality (the latter somewhat 
exaggerated in general estimation, at least wlieu the work 
of his successors is compared), lie deserved that j)oj)iilarity 
in part. By an accident, which is iiotewt)rthy in iJio ease 
of other ])airs of novelists (notably in those of Thackeray 
and Dickens, and earlier of Fielding and Bichardstm), his 
period of greatest success and p()j>ularity coincided with 
that of another writer, and he has bet*n even recently, and 
by not despicable autliorities, compared with and exalted 
•above Alexandre Dumas Tliis is entirely unjust, for 8ue 
has neitlier Dumas’s wide range of subject, nor his genial 
humanity of tone, nor Ids interest of character, nor, above 
all, his faculty of conducting the story by means of lively 
dialogue ; he has, however, a command of terror whicli 
Dumas seldom or never attained, and which, melodramatic 
as he is, sometimes comes within measurable distiiiu'c of 
the sublime, while liis “ jiurposo ” gives liim a <;crtairi energy 
not easily to be found clsew'hcrc in novel-WTiling, From 
the purely literary point of view his style is undistinguished, 
not to say bad, and his construction loose and prolix. 
After the revolution of 1848 he sat for Baris (the Heine) 
in the assembly from Ai)ril 1850 until his exile as above- 
mentioned. This exile rather stimulated tlmn checked his 
literary prodindion. The works of his last days, however 
(the chief of which is perhaps Le Liable Medecin), are on 
the whole much inferior to those of his middle period. 
Sue died at Annecy (Savoy) on 3d August 1859. 
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SUETONIUS. Caius Suetonius Tranquillus was one 
of the many second-rate authors and men of letters wdio 
lived in the early period of the Roman em])ire. ITc was 
the contemporary of Tacitus and the younger Pliny, and 
his literary work seems to have been cbieily done in the 
reigns of Trajan and Hadrian. His father wa.s an officer 
in the army and military tribune in the XTTTth legion, 
and he himself began life as an advocate. To us ho is 
known as the biographer of the twelve (/icsars, from 
Caius Julius down to Doniitiau. I'he.se lives are valu- 
able as covering a good deal of ground where we are 
Avithout the guidam'e of Tacitus As Suetonius w’as the 
emperor Hadrian’s private secretary, he must lm\e had 
access to many important documents. It Avould seem 
from occasional references whieli he makes to himself in 
the course of the w'ork that he was a yoimgisli man in 
the reign of Domitian, and so Avonld have liad o])])ortuni- 
tics of conversing with men who had lived in tlie days of 
Tilierius, Caligula, Claudius, Nero, and bad been present 
at the scenes of civil war and anarchy wliich followed the 
reign of the last-named. The most interesting lact about 
Huetonius is that he was a friend and corres]>ondeiit of the 
younger Pliny, and the fact certainly tells in his favour. 
Several of IMiny’s letters are addressed to him, and they 
all im]dy esteem and intimate friendship. Sometimes 
w’e find l^liny putting in a good word fur liim, as, for 
instance, on one occasion doing his best to lif3lp him in 
buying a small property at a fair iiriee, not very far from 
Rome, with a house of moderate size and land enough to 
amuse but not to engross a man of scholarly tastes (I. 21). 
In another letter (v. 10) he pla;y fully rallies liim on his 
dilatoriiiess in publisliing his works. Pliny docs not men- 
tion the subject of these works. Again lie n*commeiuls 
him to the favourable notice of the emj>eror Trajan, “as a 
most uptight, honourable, and learned man, wliom persons 
often remember in their Avills because of his merits,” and 
he begs that he may be made legally capable of inheriting 
these bequests, for wdiicli under a si>ecial enactment 
Suetonius w’-as, as a childless married man, disqualified, 
Trajan grantt 1 Pliny’s retjuest (x. 94, 95). Hadrian’s bio- 
grapher, iSpartianus, tells us that Suetonius had liis jirivate 
secretaryship taken from Itim heeause lie and sonic others 
of the iiiiperial officials Avere not sufficiently obsi‘rvant of 
court etiquette towards tlio emi>eror’s wile during his 
absence in Britain. 

Tht* Lives of th^ Vtrsnrs has always boon a popular woil, at If.'ust 
witli .scholars, an«l ha.s Im-cu f‘n*miciilly ctlitc(i, a.s well a.', translated 
into most modem languaf^cs, the. latest Kiigli.sh tianslatioii bi mg 
that of Tliomsoii m 1796. Tin* lives of the lirst six C.e-sais aro 
much fuller than those of tlie hist .six ; this shows that he was an 
iiidustiiuus compiler lathcT than an original liisloiiaii. lie give.s 
us no picture of tlie ‘•oeiety of the linie, no Imits as to the gtiieial 
character and temleiieies of the ])eiio«l. It is tin* einjMOor, tho 
eiiiperor only, wlio is always belorc ns, and Act after all the ])Oi- 
trait Is hut a sorry ])ei fonnariee, diawn AMthont .my ie;il hisUirieal 
judgment or in.sight. It i.s the peison.il anecdotes he tells ns. 
several of Avdiieh arc verv aniusiiig, that gi\e lijs lives their chief 
interest; hut he pandeis latlier too miieh to a ta.ste foi scandal 
and goSiSip. A good many ot his se.'unl.ilous stones ahoiit the 
eiii])eior.s may he and pioh.ibly .are lir’tions, Init at any r.ile they 
relleet the gossip of tlie lime. Still A\e owe him thanhs for having 
throAvn Homo light ou an important peinxl, pails ot which aic Very 
obscure. 

Suetonius is said to haAa' lieeii a Aolurninous Aviiter, and among 
his works Suidas mentions tn*.itis«'S on the Poimni Ycar^ Cicero's 
/i'epuldic. The Knup, The Pedujrn' of Illusirioub Jtonuius, and Itome, 
its Jnsttfnfions and ^ Woin.s, with seveial others, — Avoiks, il A\'ould 
.seem, of le-mied research. Undm his mmio have come down to luJ 
Lms of Terence, .Iuven.il, lloiaee, IVrsius, Lucan, and his fnend 
the younger Pliny ; but the genuim'iieps of these is highly <ju( s- 
tionable, ami tint of the last is hai<lly worth considering 'riien; is 
also a work entithsJ De illustrihus qranunaticisf—n “giammatn us” 
being Avhat wc .should call “a j)rofe.s.sor of language and hteratuie.” 

SUEUR, Eu.STACTrio Lk (1617-1G55), one of the foimdens 
of the French academy of paiutiug, Ai’as born 19th Novcm- 
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ber 1617 at Paris, 'where he passed his whole life, and 
where he died on 30th April 1655. His early death and 
retired habits have combined to give an air of romance 
to his simple history, which has been decorated with as 
many fables as that of Claude. We are told that, per- 
secuttjd by Lebrun, who was jealous of his ability, ho 
became the intimate friend and correspondent of Poussin, 
and it is added that, broken-hearted at the death of his wife, 
Le Sueur retired to the monastery of the Chartreux and 
died in the arms of the j>rior. All this, however, is pure 
fiction. The facts of Le Sueur’s life are those. He was 
the son of Cathelin Le Sueur, a turner and sculptor in 
wood, who placed his son with Vouet, in whose studio he 
rapidlj' distinguished himself. Admitted at an early age 
into tlic guild of master-painters, he left them to take })art 
in establishing the academy of painting and 8cul][>ture, and 
was one of the first twelve professors of tliat body. Some 
paintings, illustrative of the Hyi»nerotoinachia Polyphili, 
which were reproduced in tapestry, bi-ouglit him into 
notice, and his reputation was further enhanced by a series 
of decorations (Louvre) in the mansion of 1 jainbcrt de Thor- 
igny, which he left uncompleted, for their execution was 
frequently interrupted by other commissions. Amongst 
these were several pictures for the apartments of the king 
and queen in tlio liouvre, which are now missing, although 
they were entered in Jlailly’s inventory (1710); but several 
works jiroduced for minor patrons have come down to us. 
In tlic gallery of the Louvre are the Angel and Hagar, from 
the mansion of De Ton nay Charon te ; Tobias and Tobit, 
from the Fieubet collection ; several' pictures executed for 
tlie church of Saint Oervais; the Martyrdom of St Lawrence, 
from Saint (lermain do rAuxerrois ; two very fine works from 
the destroyed abbey of Marmoutiera ; St Paul preaching 
at Ephesus,- » one of Le Sueur’s most complete and thorough 
performances, painted for the goldsmiths’ corporation in 
1649 ; and his famous series of the Jjife of St Bruno, exe- 
cuted in the cloister of the Chartreux. These last have 
more personal character than anything else which Le Sueur 
produced, and much of their original beauty survives in 
spite of injuries and restorations and removal from the 
wall to canvas. The Louvre also possesses many fine 
drawings (reproduced by Braun), of which Le Sueur left 
an incredible quantity, chiefiy executed in black and white 
(dialk. His pupils, who aided him much in his w'ork, were 
his wife’s brother, Th. Oousse, and three brothers of his 
own, as well as Claude Lefebvre and I’atel the laudsca}>e 
])ainter. Most of his works have been engraved, chiefly 
by Picart, B. Audran, Seb, Leclerc, Drevet, Chauveau, 
Poilly, atul l)es[)laces. Le Sueur’s work lent itself readily 
to the engraver’s art, for he was a charming draughtsman; 
he had a truly delicate perception of varied shades of 
grave and elevated sentiment, and possessed the power 
to render them. His graceKil facility in composition 
was always restrained by a very fine taste, but his works 
often fail to jdease completely, because, j^roducing so much, 
he had too frequent recourse to conventional types, and 
partly because he rarely saw colour exce]it with the cold 
and clayey quality proper to the school of Vouet ; yet his 
St Paul at Ephcsiis and one or two other works show that 
he was not naturally deficient in this sense, and w’henever 
we* get direct reference to nature — as in the monks of the 
Ht Bruno series — we recognize his admirable power to 
read and render physiognomy of varied and serious type. 

See (iuillet do St Georges, jl/em. itieiLx C. Blanc, Histoire dea 
Pevnireax Vitet, Catalogue dea Tableaux rfit Louvre \ B’Argeuville, 
Vies des Pi'iiUrcs. 

SUEZ (SuwEis), the port of Egyjit on the Red Sea 
and southern terminus of the Suez Canal (see below), 
situated at €ie head of the Gulf of Suez in 29* 58' 37" 
N. lat. and 32* 31' 18" E. long, (see vol. iv. pi. XXXVI.). 
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The new harbours and quays are about 2 miles south 
of the town, with which they are connected by an em- 
bankment and railway, crossing a shallow which is dry 
at low water ; the terminal lock of the freshwater can^ 
is on the north of the towm near the English hospital 
and the storehouses of the Peninsular and Oriental Com- 
pany. The site is naturally an absolute desert, and till 
the w^ater of the Nile was introduced by the freshwater 
canal in 1863 the w'ater - supply of Suez was brought 
across the head of the gulf from the “wells of Moses" 
on the Arabian coast, or else carried on camels, an hour’s 
journey, from the fortified brackish well of Bir Suweia 
Thus, in spite of its favourable position for commerce, 
Suez before the canal was but a small place. While the 
canal was in progress the population rose from 5000 to 
15,000, but has since declined. The canal, in fact, carries 
traffic post Suez rather than to it; and with its mean 
bazaar and mosques and mongrel poimlation the town 
makes an unfavourable impression on the visitor, save for 
the imposing view over the gulf, with the Sinai Mountains 
on its eastern and Mount *Ataka on its western shore. 

A canal from the Kile to the Red Sea, the indispensable con- 
dition for the existence of a prosperous trading station at Suez, 
ap))ears to liavc existed in vciy early times. Classical writers say 
that it was first planned by Sesostris (Raineses 11.1, and again 
undertaken by Darius 1., but lirst completed by the Ptolemies 
(Arist., J/t’/eor., i. H ; Strabo, xiv. 25). The town at its terminus 
was Arsinoe or Cleopatris. Tlie work was renewed by Trajan under 
the wsmo Augustus auniis, but the trade from the East with Egypt 
still went mainly overland from Myiis Hormus or from Bercnico 
on the Red Sea, below tlie Gulf of Suez, to Coptus in Ujiper Egypt. 
Instead of Arsinoe later writers name the port of Clysina, which 
the Arabs corrupted into Kolzum, calling tne Red Sea the Sea of 
Kolzum. On the Moslem conquest of Egypt the canal was restored, 
and is said to have remained open more than a century, till the 
time of Mansur. According to Mas'iuli iv. 98), Hdrun ab 

Rashid projected a canal across the isthmus of Suez, but was per- 
suaded that it would be dangerous to lay open the coasts of Arabia 
to the Greek navy. Kolzum retained some trade long after the 
closing of the canal, hut in the 18th centuiy it hty in ruins, and 
the neighbouring Suez, which had taken its place, was, os Ydkut 
tells ns, little better than a ruin. From Mokaddasi, p. 196, it niay 
be inferred that the name of Suez originally denoted Bir Suweis. 
Throughout the Middle Ages, as in Roman times, the main route- 
from Cairo to the Red Sea was up the Nile to Kus, and then through 
the desert to Aidliab. With tlio Ottoman conquest Suez bocamc 
more important as a naval and trading station. Ships were built 
there from the 16th century onwards, and in the 18th century an 
annual fleet of nearly tiventy vessels (Niebuhr) snibnl from it to 
Jiddah, the jiort of correspondence with India. When the French 
occupied the town in 1798, and Bonaparte was full of his canal 
pioject, Suez was much decayed, and the conflicts winch followed 
on its occupation in 1800 by an English fleet laid a great part of tbo 
town in rums. The oveiland mail route from England to India by 
w ay of Suez W'as oxicned in 1 837. The regular Peninsular and Oriental 
steamer service began a few years later, and in 1857 a railway was 
opened from Cairo through the desert. This line is now abandoned in 
favour of the railw'ay which follows the canal from Suez to Isiiiailia, 
and then ascends the Wady Tumeilat to Zakazik, whence branches 
diverge to Cairo and Alexandria. 

Suez Canal. The great engineering features have been already 
treated of under Canal (vol. iv. pp. 789-792). The opening of the 
canal to a gicat extent rcvolii lionized the main lines of inter- 
national traffic. More especially it has restored to the Mediter« 
rancaii countries a share in the commerce of the world such as 
they have not possessed since the beginning of the modern penod. 
In doing so it has naturally caused the decay of certain stations 
(such as St Helena) on tho ocean highways previously in vogue. 
In the case of sailing vessels, however, the winds at the Red Sea 
entrance of tho canal are so frequently contraiy that much of the 
advantage of the shortness of route is lost, and these vessels con- 
sequently still take the old-fashioned detours. Traffic, too, in the 
canal has so greatly increased that in 1886 a vessel was considered 
fortunate that got through in forty-eight hours. In 1882 ship- 
owners having expressed dissatisfaction wuth the condition of the 
service, schemes for rival canals were started, — one for a fresh-water 
canal from Alexandria to Cairo and thence to Suez by way of Tel- 
el-Kebir, another for a canal from Alexandria to Mansurah and 
Isinailia, and then parallel to the original canal to Suez, and a 
third for the construction of a second Suez canal, to be finished in 
1888. These proposals all fell to the ground ; but at length, in 
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1886,. it was determined to widen the existing canal so as to accom- 
xno^te the increased traffic, and the works are now in progress. 
Originally constructed by French capital, the Suez Canal has passed 
more and more into the financial ownership as well as under the 
political protection of England. In 1876 the British Government 
purchased 176,602 shares from the khedive of Egypt at tlio price 
of £3,976,582, or, including commission and exiienses, £4,076j622, 
and exchequer bonds were issued to the value of £4,000,000. By 
opening up a passage by which the faunal forms of the Red Hea and 
of the Mediterranean may respectively advance north and south into 
regions from which they have hitherto been excluded, the canal has 
reduced some curious results, wliicU have been lately investigated 
y Dr Conrad Keller of Zurich (“ Fauna im Suez-Kanal u. Diffusion 
de Mcditer. u. Eiyth. Thierwelt,*’ in Nciui Denksehriften d, allg, 
^chweiser Ges. f, Natwnaiaa,, Zurich, 1883). Deep-sea forms are, 
of course, prevented passing by llie shallowness of the canal; 
and the sandy nature of the soil, the large lakes, the currents, 
the disturbing influence exerted by the continual movement of 
vossels, and the excessive saltriess of the water all tend to limit 
and retard the progress of even those forms most adapted to make 
tlieir way through such a channel. The salinity of the water 
is ranch greater than that of the Mediterranean or the lied Sea. 
This is due mainly to two causes, — the rapid evaporation to which 
the water in the canal is subjected and the gradual melting of the 
deposits of salt (the result of previous ova|K)ration in distant ages) 
in some of the depressions through which the canal is carried. In 
the Bitter Lakes, for example, it was found in 1872 that on an 
average each cubic m^tre of water contained 156*42 lb of salt, or 
about three times as much as ordinary soa water. A certain num- 
ber of forms common to the lied Sea and the Mediterranean appear 
to have migrated from tlicir original homers when in Quaternary 
times the isthmus was still a lagoon. These being discounted, the 
following remain as the result of the recent connexion cstahlished 
between the seas: (1) from the Mediterranean Pliolcui mndidn (ns 
far as Ismailia), Solni vagirMt Sphmroina serrata (to the south of 
Timsah Lake), Cardium edule^ Gammnrm sp. (to the nearer end of 
the Great Bitter Lake), Solm vulgaris, Umhrim cirrhosa, Jscidia 
intestinalis, and Ijdbrax lupus (to the Red Sea); (2) from the Ked 
Sea seventeen forms were found journeying, but one only, Mytilus 
variahilis, liad got out into the Mediterranean proper ; Ostraciim 
mbicus and Caraiix tmci'ophthalmm had just got en route, and 
Pristipom/a strideiis (the curious fish that utters a ci-y when caught), 
Madeira olorina, and Ceriihimn svahrltlum were found in Lake 
Moiizalch. This lake sccmus to prove in the meantimo an obstacle 
to the passage of eight other 8{MK*ieH. 

The following figures are in continuation of the table in vol. iv, 
p. 792. 


Tear. 

N<i. of 
VesHcIs 
on taring. 

Gross 

Tonnage. 

Receipts. 

Year. 

N<i, of 
Vessf'ls 
entering. 

Gross 

Tonnage. 

Kecci]>ts. 

187.5 

1494 

2,910,708 

£l ,204, .387 

ISSI 

2727 

5,794,401 

£2,050,974 

1876 

1457 

3,072,107 

1,229,157 

1882 

8198 

7,122,125 

2,421,835 ! 

1877 

1663 

8,418,949 

1,339,617 

1883 

3307 

8,051,807 

2,633,912 ; 

1878 

1593 

; 3,291,635 

i,27*2,4;r> 

1884 

3284 

8,319,907 

2,495,124 ' 

1870 

1477 

8,236,942 

1,214,444 

1885 

,3024 

8,985,411 

2,48S,2‘»7 1 

1880 

2026 

4,344,.')! 9 

1,029,577 

1880 

3100 

8,183,313 i 

2,309,218 ; 


In 1883 10 francs 50 cents were charged per ton (net tonnage), 
and ]ulotage dues amounted to 70 cents per ton on an average ; 
on 1st July 1884 pilotage dues were abolished ; and in 1885 the 
transit <lues were re<]uced to 9 francs ,50 cents per ton. 

SUKh'OLK, the most easterly county in England, i.s 
bounded J^. by tlie North Sea, N. by Norfolk, W. by Cam- 
bridge, and S. by Essex, tlie boundaries bcjing chiefly the 
fiea and rivers; it lias somewhat the sliapc of a half moon. 
Its greatest length north to south from Yarmouth to Land- 
guard Point is about 50 miles, and its average length about 
30; its greatest breadth from cast to west is about 55 
miles. The total area of the county is 944,060 acres, or 
1475 square miles. 

The principal geological formations are the Chalk and 
the Tertiarics, but they are frequently overlaid by drift. 
The surface is for the most part flat or slightly undulat- 
ing. In the extreme north-west round Mildcnliall it joins 
the fen country. The fen land is bordered by a low range 
of chalk hills extending from Haverhill by Newmarket 
and Bury St Edmunds to Thetford. The Chalk extends 
eastwards, but towards the south jiasscs under the London 
clay and crag, which adjoins the mouths of the princijial 
rivers and extends from Sudbury by Ipswich to Aldeburgh. 
The easterly slopes of the Chalk are also overlaid by beds 
of clay, as well as by post-Glacial gravels, in which flint 


implements and other indications of the presence of pre- 
historic man have been found. The most interesting 
deposits are, however, those of the crag of the late 
Miocene and Pliocene periods, resting on tlie London clay, 
or, where it overlaps, on the (^halk. At the base of the 
crag resting on the London clay is the famous Suffolk 
bone bed. The coast-lino has a length of about 52 miles, 
and is comparatively regular, with only slight convexities 
towards the sea, the bays being generally shallow and tlic 
headlands rounded and only slightly prominent. The 
estuaries of the Deben, Orwell, and Stour are, however, 
of some length. The shore is generally low and marshy, 
with occasional clay and sand cliffs. The river.s flowing 
northwards are the Ijark in the north-west corner, which 
passes in a north-westerly direction to the Great Ouse in 
Norfolk ; the Little Ouse or Brandon, also a tributary of 
the Great Ouse, flowing by Thetford and Brandon and 
forming part of the northern boundary of the county ; 
and the Waveney, which rises in Norfolk and forms tlie 
boundary between that county and Suffolk, from l^algravo 
till it falls into the mouth of the Yare at Yarmouth. The 
Waveney is navigable from Bungay, and by means of Lake 
Jjothing also communicates with Lowestoft. The rivers 
flowing in a south-easterly direction to the North Sea are 
the BJytli ; the Aide or Ore, which has a course for a long 
distance j>arallcl to the seashore, and has its port at 
Orford ; the l^eben, from Debcnham, flowing past Wood- 
bridge, up to which it is navigable ; the Orwell or (dipping, 
whicli is navigable to Stowinarket, whence it flows past 
Needham Market and Tiiswicli ; and the Stour, which 
forms nearly the whole southern boundary of the county, 
receiving the Brett, which flows jiast Lavenham and Had- 
leigh ; it is navigable from Sudbury and has an important 
port at Harwich. The county has no valuable minerals. 
Cement is dug for Homan cement ; and lime and whiting 
are obtained in various districts. 

Agriculture.— Suffolk is one of the most fertile counties in Eng- 
land. In the 18th century it was famed for its <lairy protlucts. 
'Phe high prices ot corn during the wars of the Frcneli Revolution 
led to the extensive breaking up of its ]>astures, and it is now one 
of the priiiei{ial corn-growing counties in England. 'J'here is con- 
siderable vanoty ol soils, ami cunseipicntly in niode.s of fiirnting, in 
4lifferent ]>arts of the county. Along the sea-coast a sandy loam or 
thill sandy soil j»revails, covered in some places with ]ieath,ou whicli 
large quantities of sheep are icd, and interspersed with tracts, more 
or less marshy, on wliudi cattle arc grazed. Tlie best land adjoins 
tlie rivers, and consists of a rich sandy loam, witli patches of lighter 
and easier soil. In the south-west ami the eeiitie is much line corn 
laud, having mostly a clay subsoil, hut not so tcnai'ious as the clay 
in Essex. In climate Suffolk is one of the driest of the Knglisli 
counties, the rainfall being only half that of the counties in the 
west. Towards the north-west tlie soil is generally poor, consisting 
jiartly of sand on (dtalk ami fiartly of pt^at and o}>en heath. 

According to the agricultural returns for 7HO,44H acres or 
nearly live-sixths of the total area weie umlei < ultivatum, .36.3,641 
Indiig under corn cio}»s, 1*20,256 under green <Tops, 04,89.3 clover 
and rotation grasses, 174,970 permanent pasture, 19 flax, 57 hops, 
and 26,612 fallow*. Wheat ami barley ;ue the most important 
of the corn crops, liaviiig an area of 118,873 ami 1.51,6.30 icspect- 
ively. Of green cropis only 2452 were under jiotatoes, wdnic .55,431 
W'ere under turnips and swedes, 36,211 iimlcr mangold, 852 iimler 
carrots, 4100 under cabbage, and 21,207 under vciidies, — figures 
which indicah* that mm h attention is ])aid to tin* wdntcr feeding 
of cattle. Horses in 1886 mimhcied 42,617, of w'hieh 32,26*2 were 
used solely for pnri wises of agnciiltuio. 3''lie bleed known as Suffolk 
jmiiches is one of the most valued for agncult uial pijr;io.ses in Eng- 
land (see AdiiKn i/miF, vol. i p. .38.5'). Cattle numhtred 70,69.5, 
of w'liich 23,652 were i ovns and heifers iii milk or in calf, and 17,322 
other cattle tw’o years old and above. Tlie breed native to the 
county is a pollcil \ariety, on tin* imjiroveinent of which great pains 
have been he.stow*cd in jceent v<*ais. The old Suffolk (‘ows, fainous 
for their great milking <pia]itie.s, w*erc‘ of various colours, yellow 
predominating 3'hc impioved are all red. Much milk is now 
sent to l^ondon, Vaiiiioutli, &c. Many rattle, ino.stly iinpoitisl 
from Ireland, aie grazed in the winh*r. The sheep are nearly all 
of Uie black- fa fed improved Suffolk breed, a ero.ss between the old 
Norfolk horneil sheep and Southdowns Slmep numbered 433,986, 
of which 230,954 w'oie one year old and above. Suffolk i.s famous 
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for piga The breed most common is small and very compact, and 
black 111 colour. Pigs numbered 121,866 in 1886. 

The following table gives cla&sifications of holdings in 1875 and 
1885.-- 


i 

bO ncrcb 

From fiO tc iFroni 100 to 

From 300 to 

From 600 to 

Above 

and under. 

100 acres. | 300 acren. 

500 acres. 

1000 acres. 

1000 acres 

iH 

No 1 Aicft 

No 

Anwi. No. 

Area. 

No 

Aica 

No 

Area. 

No. 

Area. 

187.^ 

r>t\tu ~t\r,,2r»i i4.% 

101,044 2043 

:136.3R3 

387 

137,894 

109 

110,109 

12 

14.744 



94,094|1872|330,133 

409 

154,590 

174 

1 15,089 

17 

22,314 


Tlms in 1875 there were in all 9714 holdings with 767,085 acres, 
and ill 1885 9357 with 782,019 acres. According to the late.st 
landowners Ttetwni (1873) Suffolk was divided among 19,276 pro- 
prietors, holding 920,268 acres, at a value<l rental of £1,784,827, or 
an average all over of about £1, 18s. 9jd. |K‘r aero. Of tlie 
owners 12,511 or ncaily three-fourths possessed less than one acre 
each. Tlic following fwisscssed over 10,000 acres each : — Lord 
Kendleshain, 19,869 ; George Tomline, 18,473; niarc|^uia of Biistol, 
16,954 ; the maharajali Dhulecp II. 11. Singli, 14,61f* ; Loid ilniit- 
inglield, 11,713; earl of Strudbrokc, 11,697 ; Sir Kichard Wallace, 
11,223 ; Lord Itcnniker, 10,910. 

Communication . — The river navigatitm affords means of com- 
inunication with different ports, and supplies facilities for a con- 
Hitlerahlft amount of traffic. The county is intersected in all 
diieetions hy hranehes of the Gnat Kastein Hallway, winch touch 
at almost every town of iiiiportaiico. 

Manufarfurcs and Trade -Thc‘ county is essentially agricultural, 
and the most impoitant nmnulacturcs relate to this hiaiich of iii- 
du.stry. Tlu*\ imdude that of agiicultiiial implements, csjiecially 
at Iiiswieh, ihiry St Edmunds, ami Stowrnarket, and tluit of aiti- 
lieial inaiiuies nt Ijjswicli and Stowmaiket, for whicli eonrolites are 
dug. Alaltiiig IS extensively carried on tliroughout tlic county. 
There is a gun-cotton manufaelory at Stow-market, and gun Hints 
are still made at Brandon. At different towns a variety of small 
luiscellatieoiis manunu't tires ai‘e earned on, including silk, cotton, 
linen, uoollcn, and horsehair and cocoa-nut matting. The primupal 
jiortsare Yai mouth (situated chicHy in Norfolk), Lowestoft, South- 
wold, Aldehurgh, Wood bridge, and l]iswi<*h. Yunnoutli is one of 
the most iiiiiioilaiit fishing stations on the east coast of England ; 
witliin the county Lowestoft is tlie chief ibslung town. Herrings 
and mackerel aio the tisli most abundant on the coasts. 

Admimstrahiynand Suffolk coini>i iscs 21 hundreds; 

the boroughs ol Heccles (pop. 5721), wliich has seveial huge iiiiilt- 
ings ; Buiy St Edmunds (16,111), the chief town in West Suthdk; 
Eye (2290), an ancient market town ; Ijiswich (50,546), the largest 
town and ])nncipal jxirt of the county ; Aldchuigh (2106), the birth- 
place ol Crab be ; South w'old (2107), a fishing town and bathing 
resort; the hugest part (5855) of Sudhuiy (05841, a iiiaiket and 
maiiufacturiiig town ; and .small poitions of the borough.® of Thet- 
ford and Great Vaimoutli, which arc situated chiefly in Norfolk. 
The other priiici|>al tow’ns are Hadlcigh (3237), with a eonsideiahle 
traile in corn and malt; Haveiliill (3085) (partly in Essex), of great 
antiquity, and jio-ssessing important silk manufactures ; Lowestoft 
(16,755), a port and fi.shing station; Stowrnarket (J0.52); and 
Woodbiidgo (4544), w'ith some coasting trade. Siilfolk i.s divided 
into gcldablo poitions, m which the sovereign has the chief nghts, 
and liberties. The liberties are tlio.se of St Etlicldrcda, St Ed- 
mund, and the diik<*doiii of Norfolk. The court of quarter .ses- 
sions is at I]»swicli for the eastern division anti hy uiljoiirnnjent at 
Bury St Edmunds foi the western. There are iiinetecii petty and 
Bes.sional tlivi-uons. The huiidieds of Ilartismere and Stow and 
the borough of Eye aie for jietty sessional ])ur]»o.se.s included in 
the castcin division, and for other purjK).sc.s in the western. The 
horongh.s of Bury St Edinumls, I)>swich, Great Yannouth, and 
Sudbury have t'ornmissioiis t)f the i)eaiij and separate courts of 
quarter se.ssion.s ; and Eye and Soulliwohl have eonimissioiis of 
the ]>eace. For jiailiamcntary ])iirposes the county was until 1885 
divided into East and We.st Sullolk, but it now' eon.stilutes five 
divisions, each returning one inembcr, viz., Noitli or Lowe.slolt 
division, North-east or l4yc, North-vrest or Stowniarket, South or 
Sudhiiry, and South-east or Wocalhriilge. Bury St Edmunds re- 
turns uiu* meiiilier anti Ipswich tw'o ; Eye, which formerly returned 
one memher, w'as merged in the Nortli-east division of tlie county 
in 1885.' 3’he county contains 517 civil parislies with parts of 7 
otliers. It IS in the dioceses of Norwich and Ely. From 214,404 in 
1801 tlie population had increased bv 1821 to 271,541, by 1841 to 
315,078, by 1861 to 337,070, and by 1881 to 356,893, of whom 
174,606 weVe males and 182,287 females. The number of persons 
to an acre was 0*38 and of acres to a per.son 2*65. 

JRistfYry and Anitqvitics . — 'fhe district which now includes Nor- 
folk, Suffolk, and a portion of Cambridge, and afterwards foniieti 
Ea.st Anglia, liad in early times, on aceount of the marshes to the 
west, practically the cliaractcr of a peiiinsula. It W'aa inhabited 
hy the Icciii, who had their capital at ickliugham, in the north-w'est 
of Suffolk. Of the nunieroiia barrows and tumuli belonging to ibis 
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period mention may bo made of those at Foniham St Geneyevo^ 
and those between Aldehurgh and Snape. Many of the mediseval 
castles were built on ancient mounds. The district submitted to- 
the Romans during the campaign of Aulus Plautius, and, fldthough< 
the Iceni joined the Triuobautos under Boadieea, the resistance- 
made was ultimately fruitless. A Roman road from London crossed) 
the centre of Suffolk northwards by Stratford St Mary, Needham 
Market, and Billingford (Norfolk) to Norwich, another passing in 
a more westerly direction to Tlietford. Walton, where important 
Roman relics have been found, Duiiwich (possibly SilomaffUit), and 
Burgh Castle (probably Combretoniuni\ one of the most jicrfect 
specimens of a Roman fort in England, enclosing an ai’ea of five 
acres, arc supposed to have been Roman fortified stations erected 
for the defence of tlie Saxon shore. Other Roman stations were at 
Stratford St Mary, Thetford, and Icklingham. The capital of the- 
kingdom of Ea.st Anglia was at Dunwich in Suffolk. Afterwards 
East Anglia was divided into Norfolk and Suffolk. Sigebert estab- 
lished an ecclesiastical diocese at Dunwich in 630, and erected a 
palace and a church partly out of the Roman remains. The earldom 
of Noifolk and Suffolk was bestowed by the Conqueror on Ralph 
)e Guader. Though Suffolk suffered from incursions of the Danes, 
they did not effect a complete siilijugation of it. The prevailing: 
terminations of the place names are Anglian. The remains of old 
ca.stlcs are comparatively unimportant, the principal being the- 
entrenchments and part of the walls of Bungay, the ancient strong- 
hold of the Bigods ; the picturesque ruins ol Mcttingham, built by 
John do Norwich in the reign of Edward HI. ; Wingfield, surrounded 
by a deep moat, with the turret w'alls and the drawbridge still 
existing ; the splendid ruin of Framlingham, with liigh and massive 
w'alks, originally founded in the 6th century, hut restored in the 
12th ; the outlines of the extensive fortress of Clare Castle, anciently 
the baronial residence of the carls of Claie ; end the tine Normanr 
ke<‘p of Orford Cast!**, on an eminence overlooking the sea. Among 
the many fine residences within the county there are several inter- 
esting examples of dome.stic architei-ture of the reigns of Henry 
VI 11. and Elizalieth. Throughout its whole history the annals of 
Suffolk have been comparatively uncventiul. It adhered witli Nor- 
folk to the cause of the Barlianieiil. James duke of York twico 
dcfoateil the Dutch off the coast, — viz., Van Troinj) off Lowestoft 
on 3d June 1665 and Do Buy ter in Southwold Bay on 28th May 
1672. Of monastic leniains the most impoi*tant arc tho.se of the 
great Benedictine abbey of Bury St J^iliininds, noticed under that 
town ; the <*ol]cge of Clare, originally a cell to the abbey of Bee in 
Normandy and afterwards to St J^etcr’s, Wes1miri.slcr, converted 
into a college of aemilar canon.s in the icign of Henry VI., and still 
retaining much of its ancient arch itci tine, and now used as ft 
hoarding-.school ; the ilccorated gateway of the Aiigustinian jiriory 
of Butley; and the remains of the Grey Kiians monastery at Diin- 
wich. A peculiarity of the church ar*chitcctiii*o is the ii.se of Hint 
for purposes of oniamentation, often of a very elaborate kind, especi- 
ally on the porches and parapets of the towers. Another charac- 
teristic is the round towers, W’hich aie cunlined to East Anglia, hut 
are considerably more niimerons in Noifolk tliaii in Sutfolk, tho 
juiiicipal being those of IJltle Saxham and Herringllect, both good 
examples of Norman. It is questionable wlielher there are any 
roinaiiis of Saxon andiitecturo in the eounty. The Decorated i.s 
well repre.sente«l, but l)y far the greater proportion of tho cliurchcs 
arc Perpend ieular, .special features being the open roofs and wood- 
woik and tho fine fonts. 

Blonie’s Description of Suffolky 1673; Kiiliy’s Dewripfion, 174S, 2d ed. 
1S‘J9 , Hiif-KliiiK’s Ifistorij o/Svffolk, 1840-4S , Horvc*/h VistUUion oJt^uffoR m 1501^ 
«-d., wlUi silditioiiH, l>y Dr J. j. Tlnwftril, isee ; luul Browue's Jiuftonf o/Coogre-- 
gatvonalism anti MeinoniU o/Ctiuivhrs in iMi£ulK, lb77. (T. F. II.) 

SUPISM, See Mohammedan isAr, vol. x\i. p. 594 ; Mys- 
ticism, vol, xvii. p. 1»30 ; and Sunnites, p. G59 sq, infra. 

HV G All. P'ormerly chemists called everything a “ sugar” 
which had a sw^eet taste, and acetate of lead to this day is 
known as “sugar (ff lead” in commerce and familiar chem< 
ical parlance; but the temi in its scientific sense soon' 
came to be restricted to tho sweet principles in vegetable^ 
and animal juices. Only one of these — cane sugar — was 
know'n as a pure substance until 1619, wdien Pabrizio Bar- 
toletti isolated the sugar of milk and proved its individu- 
ality. In regard to all other “sugars” besides these two* 
the knowledge of chemists was in the highest degree 
indefinite, and remained so until about tho middle of the 
18th century, w'hen Marggraf made the important discovery 
that the sugars of the juices of beet, carrots, and certain* 
other fleshy roots are identical with one another and with 
the sugar of the cane. Lowitz subsequently sliowcd that 
the granular part of honey is something dififerent from 
cane sugar , this was confirmed by Proust, who found also- 
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that Lowitz’s honey sugar is identical with a crystallizable 
sugar present largely in the juice of the grape. Proust^s 
investigations extended to other sweet vegetable juices 
also. All those investigated by him owed their sweetness to 
one or more of only three species, — (1) cane sugar, (2) 
grape sugar, (3) (amorphous) fruit sugar. Proust’s results 
obtain substantially to this day ; a number of now sugars 
strictly similar to these three have been discovered since, 
but none are at all widely diffused throughout the organic 
kingdom. 

The quantitative elementary composition of cane sugar 
was determined early in the 1 9th century by (lay-Lussac 
and Thenard, who may be said to have virtually estab- 
lished our present formula, CYjHooOji. Under Fermenta- 
tion (vol. ix. p. 93) it has been explained how (jay-Lussac 
(in 1811) came to mis-correct his numbers so as to bring 
them into accordance with what we now express by 
C(jHi20jj= J0|2^T240|2. Dumas and Tloullay, some years 
later, found that cane sugar is what Gay-Lussac and The- 
nard’s analysis makes it out to be, while the “ corrected ” 
numbers happen to be correct for grape sugar. Dumas 
and lloullay’s research cojnpleted the foundations of our 
present science of the subject. “ Sugar ” is now a collect- 
ive term for two chemical genera named mcc/iaroiteii (all 
CioTlooOii) and glucoses (all CYH^^CY). All sugars are 
colourless non-volatile solids, soluble in w^ater and also 
(though less largely) in aqueous alcohol; from either 
solvent they can in general be obtained in the form of 
crystals. The aqueous solution exhibits a sweet taste, 
which, how'ever, is only very feebly developed in certain 
species. 

Action All sugars and their solutions have the power of turning the 
on iK)lar- plane of polari/atioii of light. In a given solution of a given kind 
i7ation of of sugar the angle a through wlucli the plane is turned is governed 
light. by the equation a=d;faj/;?, -where I stands for the length of solu- 
tion traversed (the customary unit of length being the centimetre) 
and p for the number of gianis of dry sugar present in a volume of 
solution equal to that of (say) 300 grams (3*5:i oz.) of water, where, 
however, “giMiu ” must be taken as merely a convenient word for 
“unit of weight” ; d:fa], i.c , the special* value of a for Z=1 and 
p=l, is called the specilii rotatory power of the sugar ojieratcd 
ui»ou. The sign ± indicates that the jdane of polarization is turned 
cither to the right or to the left according to the nature of the 
species. For a given species an<l a given tempcratiinj [a] has a 
constant value. Sujiposing its value to have been determined by 
standard exptM’inients ainl / to be known (or to bo kept constant 
throughout and taken as unit of length), the determination of a for 
a given solution suffices for the calculation of p. This method is 
largely used indiistriall y tor the assaying of cane sugar. 

Sugars, f hough iicuti .il to litmus ami inert towards such substances 
as caibonatcs on the one hand and aqueous acids [ipua acids) on the 
other, combino with strong b.is(*s, such as caustic potash, baryta, 
and lime, into soA'clifi ral(% ami, wlien broiiglit into contact with the 
strongest nitric acid (or a mixture of the .same with oil of vitriol) 
or (at the pi-oper tc in pci at lire) with aeetic anhydride, unite with 
these into nitiates and acetates respectively, with elimination of 
W'atcr. These nitiates, Ac., arc related to the respective sugar 
exactly as (to take an analog<ius case) nitrate of methyl, CH 3 (NO.j), 
is to methyl-ah'ohol, CH},(On) ; only ni the case of a sugar a pluial 
of NOa’s is cannhle of tntcriiig into every one molecule and turning 
out so many HQ’s ; hence sugars are saiil to bo polyvalent alcoJuils. 
Of the several points of diifercncc between saccharoses and glucoses 
the most important is that, while tho latter remain unchanged 
when lioilcd with highly dilute sulnhuric or hydroehloric (or certain 
other kinds of) acid, the former take up water and every molecule 
breaks up into two molet iiles of glucose, which in general arc of 
different kinds. Cano sugar, for instance, yields dextrose and laemi- 
lose (so called from the direction in which they turn the plane of 
polarized light), thus — 

f^isllaa^i 1 "1" + CgTI].,O0 

Cano SuKar Dextrose Lasvulosc 

Cane sugar turns the plane of polarizeil liglit to the right; the 
mixed ^pucose jiroiluced is Ifevo-rotatory ; lienee the process is 
spoken of lochnically as involving the inversion of cane sugar, and 
the mixed product is called invert sugar. The term “inversion,” 
however, lias come somehow' to bo used for all decompositions which 
fall under the above equation ; occasionally it is used even in a 
wider sense, to include any decomposition of a carbo-hydrate {e.g., 
tlaroh) into two less complex carbo-hydrates. 
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All sugars are liable to fermentative changes ; a special 
character of the three principal vegetable sugars isf that, 
when brought into contact as solutions with yeast (living 
cells of saccharoniyces), under suitable conditions, they 
suffer vinous fermentation, i.c,, break up substantially into 
carbonic acid and alcohol. Dextrose and loevulose break 
up directly, - -= 2Cyf,;0 -f 2C:02. Cano sugar 

first, under the influence of a soluble ferment in tho yeast, 
gets inverted, and the invert sugar then fenneuts, the dex- 
trose disappearing at a greater rate than the la‘Vulose. 

It is remarkable that no sugar has ever been produced Artifi 
artificially even in the sense of being built up from other prodi 
native organic substances of less ehemical complexity.*'®"* 
It is easy to produce dextrose from starch, or lajvulose 
from inulin, or both from cane sugar, by inversion ; but 
none of these processes is reversible by known methods. 

Yet the problem of producing cane sugar artificially may in 
a sense be said to have found a virtual solution at the hands 
of a Oerinan-Ainerican chemist, h'ahlhe.rg.' Fahlhcrg, by 
subjecting toluene, CuH^CHg (tme of the components of 
coal-tar naphtha), to a series of operations has jiroduccd 
CO 

from it a body, wliich he called saccharine, 

because he found it to bo about 230 times as sweet as 
cane sugar. This saccharine is a white crystallized solid, 
only slightly soluble in cold water, but sufficiently so to 
admit of its incorporation wuth jellies, puddings, bever- 
ages, &c. A mixture of one ]>art of it with 1 000 parts 
of ordinary gra}>e sugar (as produced industrially from 
starch) is as sweet as the best cane sugar. Tlic substance, 
though an antisejitic, is said to be ])erfectly innocuous. 

Gh( eases. 

Of these a pretty large number are now known, but only kevu- Gluo 
lose and dextrose need he noticed Iiere. lioth are largely pre8t‘nt 
in all kinds of sweet fruit juices and in honey. In most of 
these matenalH they are aeeoinj>anie(l by a sinnU pioportion of 
cane sugar, which forcibly suggests that the glucose lu fiuit juices 
is really invcited cane sugar. But, in o|qu>sition to this surmise, 
the proportion of cane sugar in oranges iiici eases during the process 
of ripening, and the .souicst of all fruits— the h'lnon -contains four 
parts of cam* lor every ten of in vei l sugai ; h(‘sides, the juices of 
gra|H\s and swt'ct cherries contain no cane sugar whatever. Aceord- 
ing to Stammer, the young leaves of the sugar <“anc contain abun- 
dance ot invert sugar, whiidi gradually disappejirs and gives way to 
cane sugar as tho leaves dovcioj» and ultimately dry up. In the 
living body of man di*.\fios(3 is constantly being jnoiluced from 
the glycogen of tlie liver, to be taken uj) by tlie blood and oxi- 
dized into carbonic acid and water. In certain diseases, however 
(see Nutrition, vol. xvii, p. 681), the sugar survives and passes 
into tho HI ine ; as much as tun* pound avoirdupois may he dis- 
charged by a diabetic patient in twenty four hours. A numerous 
class of vegetable, substaneos, know'll gliicostdts, contain glucose 
of some kind iii the sense that, when decomposed by boiling 
dilute sul}>hiiric acid or by the action of ceilain ferments, they 
split up into glucose and some pioduct— not a sugar which is 
characteristic of the resjicctive spi-cics Foi examples, see Fek- 
MENTATION, Vol. ix. p. 96. 

J)exlrose is being produced industiially fiom staich by inversion Dextr 
(see bclowO, and sold as grape sugar. Sin li gmpe sugar, liowevcr, 
is very impure. For tin* prepaiation of pnie dexliose rich (Jial-H'tio 
urine, honey, and cane sugar are conveuiuit mateiials. Tho 
method recommended by Soxldct is to dis.solve J60gianis (5 6t oz ) 
of pow'dered cane sugar in a inivfuie of ;»00 e <• of alcohol of 8.5 
per cent, by weight and 20 c* c. of fuiiiuig h\<liocliloric acid at 4.5* 

C, and to allow the solution tosfsml. Aftei alioul a week dextrose 
lH*gins to (Tystalli/e out, ami, if flic mixtuie is being lref|iniijtly 
agitated, the. deposit of erystals incieascs gia<lual!y A small crop 
of crystals thus olitaincd'siifiices for indiieing crystallization in a 
large supply ol fresh liquor. Dextrose crystallizes fiom its higlily 
concentrated aqueous solution —sornew'hat (aidily — in minute soft 
ciy'stais, united into-waifs or eauliflowcr-like masses, which contain 
iflgO of ci-yst.'d wate.r beside. CglTj^Og. The. erystals lose their 
water at 100* C. Fiom absolute alcohol it fTystallizes as 
It dissolves in 1*2 ]>nrtH of cold and far less of boiling w'aler. 100 
pai'ts of alcoliol of 0’887 specific gravity dissolve 1*91 paits id. 17"*5 
C. and 217 jMirts on boiling. In a given volume j>f aqueous solu- 

^ Scc.dlwer. Chem. Jour., i. p. 170, ii. p. 181, snd i p. 425 , short 
notices ill Jour. iSoc. Ckem, Ind,, iv. p. 608, ami Fehriniry 1886. 
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tion 6 parts of dextrose produce the same degree of sweetness as S 
parts of cane sugar. Dextrose fuses at 146* C. and at I70*pa^s 
into glucosan, an almost tasteless solid, which when boiled 

with <hlute sulpliuric acid is reconverted into dextrose. If a solu- 
tion of dextrose in absolute alcohol is saturated with hydrochloric 
acid gas at 0* C., di-glucose, CisHgaOn, is produced, which, however, 
is only isomeric with cane sugar (Gautier), 
ijevu- The liquid part of crystalline honey consists chiefly 

386. of lopvulose ; but its purification is difiicult. From invert sugar it 
can be extracted, according to Dubrunfaut, by cautious addition of 
slaked lime at a low temperature. The laivulose fteparates out 
as a difficultly soluble lime compound, which is separated from 
the mother -liquor containing the dextrose by pressure and by 
judicious washing with cold water. The lievulosate of lime is de- 
composed by the exact equivalent of oxalic acid solution ; then the 
oxalate of lime is filtered off, and the filtrate evaporated on a water- 
bath, The imvulosc ultimately remains as a tliick syrup, which 
formerly was supiwsed not to be susceptible of crystallization ; but 
Jungfleisch and licfranc have succeeded lately in obtaining crystals 
fioni it by means of alcohol. Leevulose is very largely soluble in 
ivater, and fully as sweet as cane sugar. It fuses at 95“ C.; at 170* 
it passes into heviilosan, C0TJ1OO5, analogous to glucosnn. 

Use- The following reactions, tnough studied chiefly with dextrose, 
iona n-pply *ilso to Iwvulose, and, substantially at least, to glucoses goner- 
ally. If R solution of glucose is mixed witli exr'cas of caustic ^^otash 
or soda, a solution of alkaline gliicosatc is foimicd, which, however, 
has little stability. If the solution is heated, the gluco^te is 
decomposed with formation of dark-coloured (soluble) alkali salts 
of acid products, which, whatever they may Ijc, are not recouvcrtible 
into glucose. Cano sugar, in those circumstances, remains sub- 
stantially unchanged, and can lie regenerated by elimination of the 
alkali. If a solution of glucose is mixed with (not too much) sul- 
phate of copper, and an ex<’e8s of caustic potash or soda bo then 
added, no precipitate of cupric liydratc is formed, but an intensely 
blue solution, which, on standing in the cold gradually, and on 
heating promptly, deposits a red procijiitate of cuprous oxide, CuaO, 
the glucose being oxidized at the cx|)Gnse of the aissolved CuO into 
soluble alkali salts of little know’u acids. lly means of this 
(Trommer’s) test the least trace of glucose in a solution can be dis- 
covered. Cane sugar, in the circumstances, yields cuprous oxide 
only on long-continued boiling. Feliling has brought this test into 
the following more couveiiient form, which, besides, admits of 
qiiantitative application : 84*65 grains(l *22 oz.)of sulphate of coj»per, 
CUSO4 + 6Ha( ), and 173 grams (6 oz.) of Rochelle salt (douldo tartrate 
of potash and soda) are dissolved in a solution of 70 grams (2*46 oz.) 
of solid C4iustic soda, and the intensely blue solution produced is 
diluted to 1000 c.c. Every o.c. of Fehliiig solution oxidizes about 5 
milligrams (*077 grain) of dextrose (not of glucose generally). To do- 
■ termiue an unknown weight of glucose, its solution is added to an 
excess of suitably diluted Fehling solution at a boiling beat, which 
is maintained for a sufficient time to oxidize the glucose as com- 
pletely as possible, — the requisite time depending on the nature, of 
file glucose. The cuprous oxiile precipitate is allowed to settle, is 
then collected on a filter, and weighed directly or indirectly. From its 
weight the weight of the glucose is i-alculated, — a standard experi- 
ment with a known weight of the respective kind of pure glucose 
furnishing the factor. A less exact but more expeditious method 
is to dissmve the sugar to bo analy.sed in water, to dilute t# a know'n 
volume (not less than 200 c.c. lor every gram of gluco.se), and to 
drop this solution from a burette into a measured volume of 
(liluto Fehling solution at a boiling heat until the blue colour is 
just de.stroyeil, i.c., the copper just precipitated completely as GuaO. 
This method is largely used iu ’sugar-liou.sos in the assaying of crude 
cane or beetroot sugars. 

Sacclmrosrs, 

7ane Of those only cane sugar, milk sugar, and maltose can be noticed 
ugar bore. The liigbcst qualities of commercial cano sugar are chemi- 
cally jnire. Pure cane sugar crystallizes from itj* supersaturated 
syrup in colourless, transpiirent monoclinic prisms (cxcniidiflcd in 
colourless candy sugar). The crystals are barely, if at all, hygro- 
scopic ; they arc rather bard, and when broken \\]t in the dark give 
off a peculiar kind of bluish light. »Sp. gr. 1*598 at 4“ C. jlie 
aqueous solution, saturated at C., contains p per cent, of dry 
sugar. For O' lO' 20" 30' 40' ftO' 

Cfi-tf 67-0 69-8 73*8 82 7 

h'rom 50* upwards the solubility increases at such a rate that a 
given quantum of water dissolves any quantity of sugar if the mix- 
ture is constantly kept boiling. Accordingly a sugjir syrup when 
lioilod down deposits nothing, out passes gradually into tlic condi- 
tion of fused sugar when the boiling-point merges into the fnsing- 
]ioint of sugar, which lies at 160-161*0. Even a cold-saturated 
solution of sugar has the consistence of a syrup. Absolute alcohol 
hardly dissolves sugar at all ; aqueous alconol dissolves it the more 
largely the greater its pro|)ortion of water. Fused sugar freezes into 
a transparent glass, which is colourless if pure, but in practice gener- 
ally cxnibits a yellowish hue, and, if really anhyurous, remains 


glassy for an indefinite time* Barley* sngar and certain other 
confections are substantially fused sugar ; but from their mode of 
manufacture they retain a trace of enclosed water, which constantly 
dissolves particles of the surrounding sugar glass to rodeposit 
them in tlie less soluble form of crystals, so that barley- sugar 
in the course of time loses its transparency through conversion into 
an aggregate of minute crystals. If fused sugar is kept at a few 
demes al>ove its fusing-point for some time, it passes into an alloy, 
of dextrose and Iccvulosan (see above). At 
higher temperatures it loses water and passes into anhydrides not 
reconvertible into cane sugar, which are known in the aggregate 
as ‘‘caramel,’* — a most intensely brown viscous solid, easily soluble 
in water and in aqueous alcohol, wdth formation of intensely coloured 
solutions. Caramel (often made of dextrose) is much used as an 
innocent colouring agent for sauces, liqueurs, Ac. A pure solution 
of cane sngar is said to remain unchanged on boiling (it being 
understood, of course, that local overheating be carefully avoided); 
but continued contact with even so feeble an acid as carbonic induces 
at least partial inversion. The statement of the nnchaugcability 
of sngar solution on boiling seems hardly credible, liecause a syrup 
boiling at all considerably above 100* C. contains plenty of mole- 
cules at temj>cratures above 160* C., which are bound to suffer 
irreversible conversion into dextrose and leevulosan (or Itevulose), 
and even, if hot enough, caiainelization. In ordinary practice, 
at any rate, sugar solutions on boiling do behave as indicated by 
this theory. Cane sugar, as alrc*ady stated, unites with alkalis, 
alkaline earths, and other of the more strongly basic metallic oxides 
into saccharates. A soluble sacebarato of lime, which is readily 
decomposible by carbonic acid and even by filtration through bone 
charcoal, plays a great |iari in the manufacture of sugar. The fol- 
lowing strontium salt must be named, because it at least promised 
some years ago to occupy a similar position industrially. Accord- 
ing to Scheiblcr, if strontia hydrate, SrOHjO + SHgO, is added to 
a lioiling 15 per cent, solution of caiic sugar, then as soon as 2SrO 
is added for every CjjjHa^Ojj the salt C,2ll520jj + 2Si*() separates 
out as a sandy }»ow(1er, and after addition of 2*5 times SrO al- 
most all the sngar is precipitated. The precipitate is easily 
crashed and deoomjKiscd by water and carbonic acid, with formation 
of insoluble carbonate of strontia (from which the hydrate can be 
reproduced) and a solution of cane sugar. The ultimate molas.ses 
produced in sugar making or reiining, though they refuse to deposit 
crystals under any ('Oiiditions, contain some 80 to 40 per cent, of 
real cane sngar ; Schciblcr’s process apj>lit‘s to them, to put the 
industrial bearings of the discovery iu the proper light, — and it 
has led to quite a scries of patents for the production of strontia ; 
but, as far as we know, it has failed to take root in the sugar 
industry. 

Milk Sugar occurs in the milk of mammals, and it is doubtful Milk 
whether it occurs anywhere else, although Boiichardat once proved sugar 
its presence in a sample marked as sugar obtained fj’oni Sapota 
AcUras (the sapodilla of the West Indies). It is made industrially 
in Switzerland as a bye-product in the making of cheese. It passes 
into the whey, from winch it is extracted by evaporation to a small 
volume, decolorization ivitli animal charcoal, and crystallization. 

From the commercial product the pure substance can be obtained 
by rei>eated reery stall izat ion from water, and ultimately by pre- 
cipitation from the aqueous solution by alcohol. Milk sugar as 
it crystallizes from ivatcr under the ordinary conditions forms 
hydrated ciystals of the comjiosition + HgO ; nxider 

certain conditions anhydrous crystals separate/out* The hydrated 
crystals have pretty much the aspect of candy sugar, but they aro 
less transparent, far harder, quite free from every sovp^on of 
hygroscopicity, and far less sweet. They dia.solve in six parts of 
i cold and in 2*5 parts of boiling ivater ; the solutions are not 
I syrupy. Milk sugar is hardly soluble in alcohol. The ordinary 
I crystals, as the formula .slums, have the compoHitioii of a glucose ; 
imlecd milk sugar solution behaves to caustic alkali.s and to 
Fehling solution as if it were a glucose. But the hydrated crystals 
lose their water at 130®, with formation of a residue recoiivertiblo 
into the original substance by the mere action of water ; besides, 
milk sugar is susceptible of inversion into dextrose and a specific 
galactose. The optical behaviour of a milk sugar solution varies 
acconling as it is derived from the ordinary crystals or the anhy- 
dride produced at 130®, and according to the time which has elapsed 
since its prei)aration ; but if it stamls snificiently long the specific 
rotatory jKiwer assumes ultimately the same (constant) value. Milk 
sugar solution when brought in contact with yeast does not siifler 
vinous^ fermentation ; but certain Spaltpilze induce a fermentation 
involving the fonnation of alcohol and of lactic acid. This process 
is utilized by the Kirghiz in the pixiduction of their nati\e drink, 
“koumiss,” made from mare's milk (sec Milk, vol. xvi. p. 305). 

Milk sugar is used in medicine as a diluent for dry medicines. 
ITommopathists use it by preference. A solution of milk sugar in 
certain proportions of water and cow’s milk is used occasionally 
as a substitute for mother’s milk. 

Maltose does not occur in nature ; it is largely produced along Malb 
with dextrin when starch paste is acted upon by dilute sulphuric 



SUGAR 625 


, «cid «r the ferment called **^diasta6e«** which is supposed to be the 
sctive agent in malt For its preparation 2 kilograms (4*40 lb) of 
potato starch are made into a paste with 9 litres (15*84 pints) 
of water over a water -bath ; after allowing it to cool down to 
60* or 65* C., an infusion of from 120 to 140 grams (4*28 to 5 
oz.) of malt made at 40* C. is added. The mixture is kept at 
from 60* to 65* for an hour ; it is then boiled and filtered. 
The filtrate is evaporated to a syrup, which is exhausted twice 
with alcohol of 86 per cent, by weight and then once with absolute 
alcohol. The dextrin (mostly) remains ; the maltose passes into 
solution. The alcoholic extracts are evaporated to a synipy con- 
sistence and allowed to stand. The absolute alcohol extract soon 
yields a crop of impure crystals of maltose, which are used to 
induce crystallization in the other two symps. In regaid to the 
somewhat tedious methods of purification we refer to the handbooks 
of chemistry. Maltose crystallizes (from alcohol on spontaneous 
evaporation) in fine needles of the composition *f H^O. 

The HjjO goes off at 100* C. Maltose is less soluble in alcohol than 
dextrose, to which it is otherwise very similar. To caustic alkalis 
and Fchling solution it behaves exactly as dextrose does. Like it, 
it sutfers vinous fermentation under the influence of 3'ea8t When 
boiled with dilute sulphuric acid it breaks up into (so to say) dex- 
trose and dextrose. Maltose plays an important [mrt in the brewing 
of alcoholic malt liquors. (W. D.) 

History. 

dory. The original habitat of the sugar-cane is not known, but it seems 
to have been first cultivated in the country extending from CocJiiu 
China to Bengal (Do Candolle). Sugar renched the West from 
India, and at a coiu])aratively late date. Strabo (xv. i. 20) has au 
inaccurate notice from Nearchua of the Indian honey-bearing mod, 
and various classical writers of the first century of our era notice 
the sweet sap of the Indian reed, or even the gi*anulatcd salt -like 
jiroduct which was imported from India, or from Arabia and 0|)Oiie 
(these being entrepots of Indian trade), ^ umler the name of sac- 
charuin or odKxcLpi (from Sanskr., sarkara, “gravel,” “sugar”), 
and used in medicine. The art of boiling sugar was known in 
(langetic India, from whic-li it was caiTieii to China in the first 
half of the 7th century ; but sugar-reliiiiiig cannot have then been 
known, for the Chinese learned the use of ashes for this purpose 
only in the Mongol [icriod, from Egyptian visitors.* The cultiva- 
tion of the cane in the West spread trom Khuzistan in Persia. At 
fiiinde-SIiapur in this region “sugar was prepared with ait” about 
the time of the Arab conquest,* and manufacture on a large scale 
was carried on at Shuster, Siis, and Askar-Mokvam throughout the 
Middle Ages,** It lias been plausibly conjectured that the art of 
Hugar-refiiung, which the farther East learned from the Arabs, was 
<leveloped by the famous jihysicians of this region, in whose ]»har- 
macopteia sugar bad an important place. Under the Arabs the 

f rowth and manufacture ot the canc spread fiir and wiile, from 
iidia to Sus in Morocco (Edn'si, cd. Dozy, p. 62), and were also 
introduced into Sicily and Andalusia. 

Ill tJie age of discovery the Spaniards became in their turn the 
great dissHiiiiiiators of the sugar cultivation : the cane was planted 
by them in Madeira in 1420; it was carried to San Domingo in 
1494 ; and it sjircad over tlie occupied portions of the West IndicH 
and South America early in the 16th century. Within the first 
tw'eiity years of the 16th century the sugar trade of San Domingo 
expanded with great rapidity, and it wa.s from the dues levied on 
the imports brought thence to Siiaiii that Charles V. obtained 
funds for his jialace-biiildiiig at Madrid and Toledo. In the Midille 
Age.s Veniire was tlie great European centre of the sugar trade, and 
towards the end of the 15tli century a Venetian citizen received a 
reward of 100,000 crowns for the invention of the art of making 
loaf-sugar. One of the earliest references to sugar in Great Britain 
IS tJiat of 100,000 lb of sugar being shqiped to London in 1319 by 
Tomasso Lorcdaiio, merchant of Venice, to be cxeliangcd for wool. 
In the same year there appears in the accounts of the ehamlierlaiu 
of Scotland a payment at the rate of Is. 94d. per pound for su^r 
Throughout Europe it continued to be a costly luxury ami article 
of medicine oiil3% till tlie increasing use of tea and coilcc in the 
18th century brought it into the list of prineijial food staples. Tlie 
increase in the consumption is exemplified by the fact that, while 

1 hiicaii, ill. 237 ; Senecu, Kpu»t , 84; Tliny, /A AT, xii. 8 (wlio tiU]>p()so8 that 
sugar woH produced m Arabia us well us in India); J’urip/, Mar. Kruth., i| 14. 
UioscondcK, il. 104. The view, often repeated, that the Bacchnrum of the 
Aiicientb 18 the hydrate of silica, sometiincs found in hainhooH and ktiown in 
Arabian niedieine as tabdshir, is refuted by Yule, Anglo-Jiuitan. Glowary^ p. 6.'»4 ; 
see also Not. et Extr. den MSS. lU l» Ihhl, Nat., xxv. 267 gq 
a Marco Polo, ed Yule. li. 208, 212. In the Middle Ages tlie liest sugar 
•fsame trom Egypt (Kazwini, i. 262), and in India coarse sugar is still called 
Chinese and fine sugar Cairene or Egyptian. 

s So the Armenian (kograjiJi.y ascriWd to Moser or Chokkn'e (r/.v. for the 
slate of the work); St Martin, Mhn. aitr VArmJ-nte, il. 372. 

4 Istakhri, p. 01 ; YAkut, il. 407. Tlia'alibi, a writer of the 11th century, 
says that Askar- Mokram had no equal for the rpiality and quantity of its 
augar, “notwithstanding the great pmdiictioii of 'Tr4k, Jurjdn, and India.*' 
It used ^9»900 pounds of sugar to the sultan in annual trihule {jMtaif, 

107). The narneK of sugar in modem European languages are derived 
rough the Arabic from the IVrsian shakar. 


in 1700 the amount used in Great Britain was 10,000 tons, in 1800 
it had risen to 150,000 tons, and in 1885 the total quantity used 
was almost 1,100,000 tons. 

In 1747 Andreas Sigismund Marggraf, dii'ector of the phyHical 
cloHses in the Academv of Sciences, Berlin, discovered the existence 
of common sugar in beetroot and m numerous other fleshy roots 
which grow iii temperate regions. But no practical use was 
made of the discovery during his lifetime. The first to establish 
a beet-sugar factory was his pupil and successor, Franz Carl Achard, 
at Cimerii (near Breslau) in Silesia in 1 801 . The processes used 
were at first very imperfect, but the extraordinary increase in the 
price of sugar on the Continent caused by the mpoleonic policy 
gave an iiiqietus to the industry, and beetroot factories W'ere 
established at many centres both m Germany and in France. In 
Germany the enterprise came to an end almost entirely with the 
downfall of Napoleon I. ; but in France, where at first more 
scientific and economical methods of working were introduced, the 
manufacturers were able to keep the industry alive It W'us not, 
however, till after 1830 that it secuied a In in footing; but fiom 
1840 onwaixls it advanced with giant sliules Now it is an 
industry of national importance, especially lu Germany, eontiol- 
ling in the meautitne the market against the cane-sugar trade. 

While cane su^r was practically without a rival, the cultivation 
wa.s in general highly profitable, but it was conducted umle,r 
tropical skies, largely by slave labour and entiicly removed from 
scientific supervision. The staple produced at the" plantations was 
raw sugar, which was sent to Europe to be refined. It was not 
till the pressure of the competition with beet sugar began to make 
itself felt that planters realized the neces.sity ior iiiipiovitig their 
methods of worlcing. It has now been found possible to apply 
many of the processes and appliances devised in connexion witli 
the production of beet sugar to the extraction of its older rival. 

Manufaclure. 

Cane Sugar MANUPArruRK. — The sugar-cane (SaccManun oJUiin- Mami- 
arum) is a species of grass, the stalks or canes of whicli reach a facture. 
height of from 8 to 15 feet, and attain a diainotcr of 1 4 to 2 inches. 

The stalks are divided into prominent joints or iiitoriiodes, the 
long sheathing alternate leaves sjinnging fiom each joint As the 
caiics approach maturity they thiow up a long smooth hollow joint 
termed the arrou\ whence springs the flower head, consisting of 
beautiful fcathcr-likc loose ))aiiieles. The jioiiits are filled with a 
loose spongy fibrous mass, saturated with a jui(‘e which is at first 
watery but afterwards becomes sweet and glutinous. As the joints 
ripen, the leaves wither and fall away and tin* stem becomes 
externally smooth, shining, and hard, containing much silica. 

The varieties of sugar-cane in cultivation are very iiumeious, ami 
are distinguished from each other by external colour, length of 
iiiternodes (34 to 10 inches), height to wdiich they giow', riclniess 
ill juice, ami many other characters. I'ho lour ])riuoi])al clas.ses 
cultivated in the West Indies aio the Creole or eoiintiy cane, the 
Tahiti cane, the Batavian canc, and the Chinese cane An average 
sample of Tahiti cane at maturity contains-— wa I cr, 71*04 per cent.; 

.sugar, 18*00 ; ligneous tissue aiic) pectin, 9 56 ; albiinien, coloui ing 
matter, and insoluble salts, 1*20; silica, 0 20 The .sugar-cane 
requires a rich, well-drained, but moist soil. It is propagated by' 
slips taken from the upper jKirt of the canes, wliith aie planted 
at intervals about 5 feet apart or in elosc-.set rows 6 leot apart. 

In the West Indies the ])laniiiig takes place between June and 
October, and in the case of the Oieolc variety' the tanes are ready' 
for cutting down by tlie beginning of .laiiuaiy in the second 
following year. When mature the. canes aie cut down clo^e to the 
ground, the remaining leaves and upper shoot 1 01110 ved, and the 
stalks immediately taken to llic mill tor ciushing The .stocks 
left are liberally manured with crushed lein.uiis and ashes of 
former croj>s», combined with nitrogenous nianuies, and an* coiered 
over; they* then send up a crop of new .stems, leiineil raifotmH. 

The system of rattooning can be conliiiiu'd foi seveml yc.ais but 
the canes so treated go on dceliniiig in ,si/c and in yield <»f sugar 
The ydeld of canes, of rouisc, vanes within wnlc Linits , hut 20 
tons per acre may be regarded as <i good aveiagc i lop 

Cane-Crmfumf. — Tlio juice is extracted by pres.sing the cancs in 
a sugar- mill between three, or sornef lines ine, heavy close -set 
rollers of iron, placed horizontally in a ]»owcilul tiamewoik or 
checks. In a thrco-rollcr mill tli'ey consist ot a ffinr, (up, and 
megass roller rcsjiectively. The tofi i oiler is set above ami between 
the other two, and under its peM]diery is a fixed metal fdate called 
the trash tumr,\\\uv\\ guides the canc coming fiom between the 
fjaiie and to]) rollers into the lute between top and megass rollers. 
Geneiallv the (ane rollei is screwed up to within half an inch of 
the top roller, wliile the free siiace between loji and megass rollei s 
is considii ably less. The mill is set in motion by steam jiowei, 
and the caiie.s are fed l»y hand on a tiavcllmg band or earner into 
the roller.s. If a thii'k fecil is yilaced at one side ami little at the 
other, one ])ortioii jias-ses flirough ini]ierfectly eriishcd, while the 
other severely strains the mill ami may cither stop tlie machinciy 
or cause a breakdown by some portion giving way. The yield of 
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juice obtained with an ordinary mill varies from 60 to 65 per cent. 
Olio of the most useful devi(‘es for improving the machinery is the 
Biibstitution of an hydraulic attachment, which can be applied to 
the ol any of the rollers, in ])laee of the rigid and im- 

movable screws and wedges of the ordinary mill Tliis secures a 
uniform ]>r(*ssuro with the most irregular feed and much greater 
pressure than is ]iossihle with rigid rollers, resulting in a greatly 
increased yield t>f juice (67 to 70 per cent.) and a niegass or refuse 
propoitionately drier and tiierelore more available for fuel for steam- 
raising. 'J’he jiiii e fioin the mill is led into a trough, wdience it is 
earned by pipes to the i lanlieis. lint even the most perfect system 
of mecliaiiieal jiressure leaves a large percentage of sugar in the 
refuse eanc, and to remedy this the dilfusioii method (sec helow’), 
which has heen atteinled with remarkable success in the beet in- 
dustry, Inis been also apjdnsl to the extraction of cane juice. At 
Aska (^iladrasj in India it has been found possible by that process 
to obtain as much iis 87i of the 90 per cent, of jiiico pre.sent in 
canes. Coiisideiable dilliculty was at first found in slicing the 
silicious stalks for dilfusioii , hut this ]MOees3 seems to pioinisc a 
mueh more exhaustive c\tra<-li(m of the juice than can ho secured 
by inecliann ul means. Tlie juice is a tin bid fiothy liquid of a 
yellowish gieen colour, with a specific gravity of trom 1*070 to 
about I'lOt). 'I'lio variety of eanc cuUivated, its age, and esiiecially 
the nature of the season in wlihli it lias grown as regards lam, all 
have an imjiortant inihiciice on the yield of sugar. The expressed 
juice eoiitains Irom 15 to IM per cent, ol .solids, showing on a good 
average — ■sugar, 14*55 jier eent.; glucose, 1 65 ; non -saccharine 
solids, *917 ; ash, -‘iS'h 'fhe juice got fiom sugar-cane is imieh 
richer in sugar and less ( ontanmialed w'ith iioii-sA<‘chariuc solids 
than that yielded liy beet ; and its jdeasmit taste and aromatic 
odour eonti.ist inaikedly with the acini taste and unpleasant smell 
of lieet jniee. 

J*un}ii(thini uf iht' Junr -In tlie hot eliinates wdiere augar-eaiies 
grow a piodss of fermentation is almost immediately set uj> in 
the impure juices fioin the canes, causing the lonuation of invert 
sugar and later ]ir<»du( ts of fennentatioii, and thereby a serious loss 
•f sugai. It IS tlieiefore essential that wuth the least possible 
delay the uiaiiufactuniig [nt»cosses should be proceeded witlu The 
jiiK e IS lirst jilt ered throiigli a set of sii'Ves to remove the mechanical 
inipunticsit (•■lines Jiom the mill. Then it is run into the elaiifiers, 
a senes of iioii xessels capable of holding six or eight hundreil 
gallons of juKo, and in these it is heated up to about 1110“ Kahi , 
and milk cd linn* is added in quantity sufficient to iientrarue the 
acid eoijstitueiits it contains. I’li© heat is then raised to just 
under the boiling-point, wlieii gradually a thick scum rises and 
forms on tins suilace, and when the defecation thereby effected is 
eom]»lete th«‘ < le.ii ]n|Uid helow* is drawm off*. Various other sub- 
stances hesid«‘s lime aie eiiifdo^cMl for the defc/eation of juice, one of 
wliieh, the bisulphite of lime in the so-called leery pioiess, has 
attained consideialdc favour Tim bisulphite is added in excess; 
the acids of the juico decompose a certain projMU-tion it, libeiat- 
ing bill pliu rolls aad, whicli h) its inffueiice promotes the c<»agulu- 
lion ol the. alhumiimus ]uineiples and at the same lime pioiiiotes 
the bleaching ol fhe liquid. In another process the gieen juks* is 
lirst treatiMl with sulpliurous add, which (wdtli the natinal acid 
coiistitiieutsi is suiiseqiiently neutralized by lime. Recently also 
pliosjdioiie acid lias come into favour as a defecating agent. 

Jiothmy /hunt -Fioni the claiilier the juice jiasses on to the 
battery, a luuge of tliiee to five ]»aiis or “eojipcrs,’* heated by 
direct' lire, in w'bu h it is eonceiif rated down to tlie, erystalli/iiig 
point. Tlic jnuc, gitidnally incrc'asing in density, is |Kisse<l from 
the one into the othei till it reaches the last of the series, the 
Mrilitnj ttach^ in which it is concentrated to the granulating [wiiit. 
The skiminiiigs fiom the.se pans are collected and used for making 
rum. Fiom the striking teach the concentrated juice is removed 
to shallow* coolers, iii which the crystals form. A few days later 
it IS transfcired to hogsheads in the euriiig-house, and the molasses 
is drained aw*ay fr(»m the erNsfallized raw sugar into tanks. The 
HUgfir so i»l)t lined is {h(* unisrin’^uio of the augar-rcfiiiers, and both 
tliat and the molasses form their principal raw* materials. Clayed 
sugar consists of raw sugar from w*hicli a portion of the, adherent 
molasses has been dissolved by the action of moisture percolating 
through it from moist clay laid over its surface. Labour difficulties 
and scarcity of water operate, against the general introduction of 
improi^ed systems of working cano-juice, hut in many plantations 
central usiiu's or sugar- factories have been established wdtii gieat 
success. Ill these the canes of many growers are worked up W’ith 
the aid of the triple effect apparatus^ llio vacuum pan, and the 
centnfiigal separator einploved by beet manufacturers. 'VVctzcFs 
pan, Fryci’s coucitder, and similar devices for the eHie,ient evapora- 
tion ol juice by exposing it to the actioii of heat in thin films over 
an extended surface are also in use. 

Bekt Sur,\u AlANiTFVorriiK.— The sugar licet is a cultivated 
variety of Beta martiium (natural order Ciictwpodiacem\ other 
varieties of wdiicli, uuder the name of mangold or mangel wurzel, 
arc grown as feeding-roots for cattle. The oianU are cultivated 
like turnips, and the roots attain their maturity in about five mouths 


after sowing, being gathered during September and October. Tho 
efforts of growers have been largely directed to the development of, 
roots yielding juice rich in sii^ ; and esxiecially in (lermany these 
efforts have been stimulated hy the circumstance that excise duty 
on inland sugar is there calculated on the roots. The duty is based 
on the asaumption that from l‘JJ pai ts of beet 1 part of grain sugar 
18 obtained ; but in actual nractice 1 part of raw sugar is now yielded 
by 9*27 parts of root. Aloreover, wJieii the sugar is exported a 
draw bacK is paid for tliat on which no duty was actually levied, 
and lieiicc indirectly comes the so-called bounty on German sugar. 

In 1856 for 1 jiart of sugar 18 parts of beet w*ere used, in 1850 
13*8 parts, in 1860 12*7 jiarts, and now (1887) about 9*25 paris 
only arc rciiuircd. In France till rew-ntly the inland duty wraa 
cab uhited on the raw sugar ; hence ilio French grower devoted 
him.self to the production of roots of a large size yielding great 
weight per acre, and had no motive to aim at rich juice aud econo- 
mical production. Alany processe-s, therefore, have come into uso 
in German factoriiw which are not available under the French 
iii(‘thoda of working. But since 1884 the French mauufacturera 
have had the pow*or to eleet xvhether duty shall be levied on the 
roots they luse or on the raw sugar they inake, and a largo propor- 
tion have already chosen the former. I’lie nature of tlie seasons 
exercises much inffueiice on the composition of sugar beet, especially 
on its richness in sugar, wliich may range from 10 to 20 per couL 
The iollowing represents the limits of average composition : — 

Water I 84 -5 to 7D*0 

Hukhi atmI other Roluhle bodies ) ll*'» to 17*0 

Cellulose and other soluls stilus 

The non-sacchariue solids in the juice arc very* complex, embrac- 
ing albumen, amido-acids, and otlicr nitrogenous bodies, beetrort 
gum, soluble j>ecto.so compounds, fat, colouring matter, with the 
pliosphat(*s, siilpJiatcs, oxalates, and citralcs of ]>otash, soda, lime, 
and non, and silicyi. The relation and rehilivc proportion of these 
to the sugar }>r(‘.sent aio of the utmost imjiortancc. 

Two distinct ways of obtaining the juicti Irom beet are now Extn 
priiicijmlly einjdoycd, — pressure and diff usion. The mechanical t lou ■ 

methods of pressure are prim ipally used in France ; tlie process of juice 
diffusion is all hut universal in Geimany. Fomierly a modified 
diffusion process — maceration — was in use; Init it has now been 
gcneialjy abandoned, as has also a means of separating the juice by 
centnfugul at lion. For the mechanical processes the roots have 
liist to be rcMlueed to a condition of lino pulp. For tins purpose Metli 
the roots, thorouglil y trimmed and washed, are fed into a pulping ot pr 
machine, in which a large drum or cylinder, armed with close set sure, 
row*s of saw-toothed blades, is revolved with great rapidity, so tlmt 
the ffesliy roots on (‘oming against them are rasjied down to a lino 
uniform pnlp. The opeiation i.s as.si.sted by ]>oiiring small quanti- 
ties of water or of watery juice on the i evolving diinn, which tliin.s 
the piilj) somewhat, and aids the fieo ffow ol the juice in the sub- 
seipient operation. The expression of the juice is effeeteil either 
by Uu‘ hyilraulic jiress or by continuous roller presses. From the 
hydittulic press the juice Hows freely at lirst ; but in older to obtain 
the laigest possible yield it is necessary to moisten the lir.st press- 
cako and submit it to a second piessuro, wlieieby a tluii watery 
juice I.s e\'pie.ssed. After liaving been pre.ssed twie»*, the cake that 
IS left should amount to not more than 17 per cent, of the original 
roots; hence, allowing 4 jier cent, for ligneous tissue, Ac., only 
about 13 per cent, of water, sugar, and soluble salt.s, Ac., remain 
in the refuse. For the sy*steni of continuous prcssuie jiresscs ana- 
logous to the mills cmidoy’ed for caiie-erusbing arc used. Alany 
modifications of the roller press have heen iiitrodiieed, and, although 
the best express from 3 to 5 per cent. Je.<!s juice than the hydraulic 
prc.ss, they have several advantages under the system lormerly 
common in France, which bound the maker to return jiress-cako 
containing a certain jiroportion of sugar for use as a fccdiiig-stuff 
on the farm. In certain forms of press the lower rollers are per- 
forated to allow the escape of the cxpicssed juice; in some the 
rollers are covered with india-rubber, so that they give an elastic 
squeeze on an extended surface ; an(l in others the pulp is carried 
in an endless clolli tlirough a series of rollers, being all the while 
subjected to gradually increasing pressure. 

The diffusion process for obtaining beet juico depends on the Diffu 
action of dialysis, in w*hich two liquids of different degrees of con- procc 
ceiitration separated hy a membrane tend to transfuse tlirough the 
inenihrano till equilibrium of solution is attaiuod. In the beet the 
cell-walls are membranes enclosing a solution of sugar. Supposing 
these cells to bo brought into contact with pure w*ator, then by 
theory, if the cells contain 12 per cent, of juice, transfusion w*ill 
go on till an equal weight of water contains 6 per cent, of sugar, 
wdiile by the pas.sage of water into the cell the juice there is reduced 
to the same density. Taking the 6 }>er cent. W'atery solution and 
w ith it treating fresh roots containing again 12 per cent., a 9 per 
cent, solution will bo attained, wdiich on being brought a third 
time in contact with fresh roots would be raised to a density of 
10*6. Thus theoretically seven-eighths of the w'hole sugar would 
be obtained at the thinl operation, and it is on this theory that 
the diffusion process is based. In working the process a range of 
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ten or twelve diffuaers are enii>loyed, eight being in operation 
while the others are being emptied, cleaned, and reflUed. These 
diffusers consist of large ewse upright cylinders capable of holding 
each two or three tons of sliced roots. They are provided with 
manholes above, perforated false bottoms, and pijws eoinmunioatinff 
with each other, so that the fluid contents of any one can be forced 
by pressure into any other. In Wiirking, niire water from an 
elevated tank is run into No. 1 cylinder, wliich contains tlio slices 
almost exhausted of their soluble contents ; it j)er<'olate8 tlio mass, 
and by pressure passes into No. 2, where it acts on slices some- 
what richer ir» juice. So it goes through the series, acquiring 
density in its ]»rogrcs8 and meeting in eacdi successive cylinder 
slices increasingly rich in iuice. Before entering the last C 3 ’liudor 
tlie watery juice is heated, and under the combined influen<‘(i of 
heat and pressure the juice ivithin the cylinder becomes richly 
charged with sugar. No. 1 cylimler when exharistf'd is discon- 
nected ; No. 2 then becomes No. 1, and a newly charged cjdindcr 
is joined on at the other extremity ; and so the operation gtMis on 
conlinnously. The juice ultimately obtained is diluted with about 
50 per <*ent. of water; but it is of a comparatively pure saccliuririe 
quality, with less gummy, nitrogenous, and fibrous impuiitics than 
accompany the juice yicliled by mechanical means. 

*iirifiea- If the juice obtained by any process Averc a pure solution of sugar 
loii of flio manufacturing operations Avould be few and simple. But la^et 
•eet juice is at best a very mixed solution, contaiiiiiig much gum, acid 
nice. bodies, nitrogenous matter, and various salts. These atllieio to the 
saccharine solution with the utmost obstinacy ; they attack the 
sugar itself auil cliange crystalline into invert sugar, comimiiiicat- 
ing to it a dirt.y blown colour and a disagreeable acrid taste and 
.smell. To sepaiatc as far as possible tlie non- saccharine con- 
stituents and to lemove the colour from the jiiic’c are troublesome 
tasks. The ]>ioliniinury ])urilic atioii embraces tw^o sets of opera- 
tions,— tirst the ticatuientof the juict* witli lime and carbonic aciid, 
secondly, filtration through animal cliarc'oal. Under the olcl 
method of working the juice is first boiled in a copper pan with 
milk of lime to the extent of from i to 1 per c*cMit. of lime to the 
weight of juice cjperated on. I’he boiling scuves to coagulate 
the albuminoids, while the lime forms with cjcitain of tlie other 
iiiipuiities an insoluble pieciiiilatc, and lu part combines Avith the 
sugar to form a soluble sacchaiale of liiiie. The iiisolublo lime 
combination and the c'oagulum rise as a scum over the siufaco of 
the juic*e, and the latter, noAV comparatively clear, is draAvn off by 
a siphon l»ipc, to be treated in another vessel AMth carbonic acid. 
The acid bic*uks up (he saccharato of lime and forms insoluhle 
c.irhonato of liinc', AAhich in precipitating caiiios doA\n fuitlic*i 
imjiuiitios AVI til it. After settlcMiient the clear juice is draA\n off 
aiicl the jnec ijiilated shine* pressed in a filter ]»reas, Avlieieby^ it 
gives up the juice it c'ontaiiis. As now commonly c‘onducled tlic^se 
o]K*ratioiis~ treating Avith lime and carboiiio acid — me combinecl, 
according to the method devised hy Jcliiiek. I’he juic'e to be 
imriticsl is Jicatcd and ticated Avith as much as .'5 pc*r cent, of lime, 
Avhile carbonic acid is simultaneously injcctc-d into the mass. Tlie 
juice nieantinie is raised to a tcmpc*i*aturo just under boiling-jioiiit. 
The addition o! suc h a large' amovuil of lime elfec ts the precipitation 
of a givat proportion of tin* non-saceliarme constituents of tlic* juicv. 
The whole mass of tin bid li<|uid fornicicl liy this tieufmcnt is loic ed 
into a tiltci' pn ss. and there the lime coni pounds and impuntic\s are 
sepamted v, itb great rapidity from the saccdiarine juice*. Numerous 
other methods of ]miilicHtion liave been jiroposcd, and to some 
extent have met with favouraldc reception; Imt of these avo ean 
only mention that of Dubrunhiut and De Massy, in Avhich baryta 
is substituted tc»r lime, thereby jiroducnig an insoluble barium 
saccliarate, and the analogous piocess of SchoiblcT, in Avliicdi strontia 
is employed in the saiiui sense*, pioducing likewise insoluble strontia 
sacchariitc. The juice*, Avhicli .still contains much .saline and othcT 
iion-sacMiiarine matte*!, is next filtered tlirongb animal chareoul ; 
tliis hirgc'Iy removes colcmiiiig muttci' and carries *'Avuy a furtlic*!* 
propoition of the salts Charcoal filtering is an expciisivf3 ])roc*ess; 
lu‘iiig, moreovc*?’, a feature of the subsc*ciU(*iit refining, many 
attempts liaA^e been made to dispense with it, and the succ*ess of 
the Jelinck method in pioducing a coiiiparafively pure and colour- 
less juice has given ii->e to hopes that it may at this stage l>o yet 
dispc*iisecl Avitli. 

ry.<ful- 'rlic nc*\t operation consists in concentrating the comparatively 
eatioii. ])ure but thin and watery juice, — a W’ork formerly clone in open 
pans by direcjt firing, but iioav earned out in cIoscmI vessels, in wincii 
the vacuum pan pniicijile of boiling is brought info play. The 
apparatus consists of a series of thiee closed vessels, hence called 
a ** triple effevt,” altlioiigh in some cases a tAA’o- vessel apparatus 
or double eflect is employed. Tliesc jams ai'c provided internally 
with a aeries of c losed jnjs's for steam -heating, the steam from the 
boiler of the first passing by a jiijie into the worm of the sec-oiid, 
and similarly tlic steam from the second into the Avonri of (he thircl 
AAiien a third j»an is employcid. 7'he steam which rises in the third 
pan is drawn off by a condenser and vacuum pumj), and, as the 
vacuum so created acts tlirough the wiiolo series, the juice is 
evaporated and concentrated at a eoiiiparatively low teinxierature 


by the agency of the steam supplied to the first pan. The juicB 
increases in gravity as it is drawn from the one pan to the other, 
till by the time it is run off from the third cylinder it has attained 
a concentration representing a gravity of about 25 BaiiiuA This 
c[|oncGnirated juic*e is wlulo in a heated condition filtered through 
trenh charc'oal, from which it conics ready for boiling dowui to 
ciystallization. 'I'o bring the dense juice to thc3 crystallizing point 
it is uc*cessary to conduct the evajioratioii at tlie hnvest possible 
tempc*ratun5. High lciii]»eratiirb iiici cases the uneiystallizablc at 
the exjHUisc* of the cry stall izable portion, and burns scmie jiioportion 
into earanicd, wbieh darkens the licpiid and the resulting sugar 
crystiils. Boiling down at Icaw' temjierature is effected by the use 
ol the vacuum jiaii, a closed globular vessel in which by the aid of 
a eoiidenser and air-piinq) a vacuum is maintained oati* the boding 
juice atid the boiling-point is low*ered in jiiojuntioii to tlie decrease 
of air pressuie. In vaeuum pan boiling the thick juice may siinjdy 
be coiicentrated to that degree of density from which, on cooling, 
the crystals wrill form, or the crystals may be allowed to separate 
fiotn the mother lujiior in the pan while the lunling juoceeds; 
these crystals, forming nuclei, iin lesise in size from the coiieentra- 
tioii of fresh charges of juice added Irom time to time. By this 
method the boiled -doAvn .|iiice. as it leaves the jian consists of a 
grainy mass of crystals floating in a fluid syriqi. After being Sopara 
alloAATd to cool, the mass is fed into the drum or lu^ket of a cen- lion of 
trifugal machine, wdiieh by its rapid rotation sepaiatcs the fluid crystal 
molasses from the crystals, driving the licjiiid jiortioii thiough the from 
meshed W'all of the basket. Tor further cleaning of llic ciAstals molass 
from adherent synip a small quantity of cither water or pure syrup 
is added to the tirum, and is likeAvise forced ill rough the sugar 
crystals by centrifugal action. Steam also is employed for ch*aning 
the crystals aaIhIsI in the centrifugal machine. The syTUp from 
the fiist sujq)ly of sugar is returned to the vacuum j»aii, again 
boiled, aiul treated as above for a second siipjdy of It‘ss j»ure sugar; 
similarly' a third supply is yielded by tbe diainings of tlm second. 

The molasses from the thiid sujqdy is a highl}' inquire mixture of 
eiystallizable and inveit sugar, potash, and other salts, smelling 
and tasting jioavci fully of its beet oiigm. Many iiK'thods have 
been tried to reiover tin* largo amount of sugar eont. lined in this 
molasses. That most extensively enqiloyed is tin* osmose process 
originated bv Dubrunfaut, in winch, by the apidicution ofa dialysor, 
it IS found that the salts pass through the memhiane nioie, rapidly 
than does sugar. The elution jiroeess of Scheihler, Avhieh depends 
on the formation of a saccharato of lime, and the more recent 
strontia pioeess of the same ehemiat, in which a stioiitiate of lime 
IS formeil, arc also mucli enq>Ioye<l Aiiolhor iin'ans of utilizing 
the molasses consists in fermenting and distilliifg from it an iiii- 
juire spirit for industrial purposes. 

Sugar -refiners deal inditleiently Avith raAV cano Refinit 
and beetroot sugars Avhich come into the maiki't, and by piecisely 
tlio same seiies of operations. Tin* sugar is first melted m chaigcs 
of .5 or C tons tii ///<u/’-?f^n’,--cast-iion tanks tilted with iiiei-hamcal 
stiireis and steam-jupes for heating the wati'i. The solution called 
liquor is brought to a certain degiee of gravity, tioin 25 it> 33 
Bauine, and formoily it was the juaetice to treat it, espeually Avhen 
low qualities of sugar were o]>eiated on, Avilli blood .illmincii. 7'ho 
hot liquor IS next jiasseil througli twilleil cotton Ing^ encased in a 
incHhiiig of hi'iiqi, through AAdnMi the solution is mei haiiieally 
strained. From 50 to 200 of tlicse lilters are siisjiended in close 
ehaHilicrs, in aaIucIi they arc kejit hot, fiom the hotfom ol n per- 
forated iron tank, ca<di porloration having umlei it a Img. These 
bugs have from time to lime to lie taken olf lor eleaniiig out and 
washing. From the bag tiller the lujiior is passed toi deeoloii/ing 
through beds of animal ehaicoal cm losed in iisteiiis to n depth 
ot fiom 30 to 50 feet, the sugar In ing iee«i\ed into t.iiiks for eon- 
ceiitralioii in tlie vaeuum pan. In tlmt apparatus il is ‘‘boih-d to- 
giain,”aiid the treatment is varied in'i'oidiiig to tlic ii.ifnie of the 
linished siigai to be made. To make loaves small itals only 
are formed in the pan, ami the grunulai magma is iiiii into steam- 
jacketed open jiansaml ruisedtoa leinpeiainie ol ahtint IMO’tolOO** 
l<\lir., W’hich liquefies the grains. The Imt snlulion is then cast 
into conical moulds, the form of tiie loaf, in anIiicIi tiic sugar as it 
cools crystallizes into a solid mass, still .sunoumlrd and mived with 
a syrup containing coloured and othei impuntn s After thorough 
settling and eiystallization, ii ]>hig fit the bottom ol the^ mould 
IS opened and the syriqi allowed tt) diam awai 'I'o wiiitt*n the 
loav’cs they are treated with suecesMic doses of Katiiiuted syrup, 
ending Avith a syruj> of juiic colourless sngai. Thi'se doses arcr 
poured on tlie npjiei sale of (he cone, and, percolating rlown through 
the poinus masH, (*airy with tln iri the impure giweii s,yrup which still 
may cnlhci-o to the crystals. The liqiioi wliicli olistinately remains 
in the interstices is "driven out hy suction or centrifugal action ; 
the Joal IS rounded off, jiapeied, and jdm ed in a stove for drying. 

Tha syrup whicli drains irom tli« loaves is sold as golden syrup. 

When refined crystals arc to be made tlie contents of tin* vacuum 
jiaii arc mssed into the centrifugal machine ; the syrup is then 
driven oft hy lolatioii, and the crystals minficd cither by adding 
pure syrup to the revolving ba.sket or by tlowing .steam through it. 
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There are immeroue modified and subsidiary processes connected 
with refining, as well as with all branches ol* the sugar industry, 
regarding which it is not possible here to enter into detail. The 
industry is csscintially progressive and subject to many changes. 

Mgbnm SoROHUM Suoar. — T he stem of the Guinea corn or Btrghuin 

igar. {Sorghum saccJuiraturn) has long been known in China as a source 
of sugar, and the possibility of cultivating it as a rival to the 
sugar-cane and beetroot has attracted much attention in America. 
The sorghum is hardier tlian the sugar-cane ; it comes to maturity 
in a season ; and it retains its maximum sugar content a consider- 
able tjrne, giving opi)ortunity for leisurely liarvosting. The sugar 
is obtained by the same method as c^ne sugar. The cultivation of 
sorgliuni sugar has not found much favour in the United States ; 
the total yield from that source in 1885 did not exceed 600,000 K). 

[aple Mai*le Suoar. — T lie sap of the rock or sugar maple, Acer sac- 

Igar. charinumj a large tree growing in the United States and Canada, 
yields a local supj»ly of sugar, which also occasionally finds its W'ay 
into comineive. The sap is collected in spring, just lieforo the 
foliage develops, and is ]>rocured by making a notch or boring a 
liole in the stem of the tree about 3 feet from the ground. A tree 
may yield 3 gallons of juice a day and continue flowing for six 
weeks ; but on an average only about 4 th of sugar arc obtained 
from each tree, 4 to 6 gallons of sap giving 1 lb of sugar. The sap 
is purified and concentrattal in a aim pic manner, the whole work 
being cun-ied on by fanners, who themselves use much of the pro- 
duct for domestic and culinary purposes. The total proiluction of 
the United States ranges from 30,000,000 to 50,000,000 lb, prin- 
cipally obtained in Vermont, New York, Ohio, and J Pennsylvania. 
In Canada also a considerable quaiitit}" of maple sugar is collected 
for domestic use. 

aim Palm Su(iar.— T hat which conics into the European market as 

Igor, jtmgery or khaur is ohtaineil from the .saji of several palms, the 
wild date {Phcsuiar Aglvesf.n8)f the Palmyra {Borasma Jl(il)clhformis\ 
the coeoa-iiut {Coro» vuclfcra)^ tlio gomuti {Arevga aarcJi-an/cra)^ 
and others. 'J"hc principal source is Vhxmix sglvcstria^ which is 
cultivated in a jiortion of the Ganges valley to the north of Cal- 
cutta. The trees arc ready to yiehl sap when five yeans old ; at 
eight years they are mature, and continue to give an annual supply 
till they reach thirty years. The <'olleetiou of the sap (toddy) 
begins about the cud of October and roiitinuos, during the cool 
sea.son, till tlie middle of l'\*bruary. The sap is dniwn off from 
the upiier growing jiortion of the stem, and altogether an average 
tree will run in a season 350 lb of toddy, from wliieli alxmt 35 fli 
of raw sugar— -jaggery — i.s made by simple and rude processes. 
Jaggeiy ])roduction i.s entirely in native hands, and the greater 
part of the arnoitnt ma<le is consumed locally; it only occasionally 
reaches the European market. 

barch Starch Sun au.— 'P his, known in commerce as gluco.so or grape 

Igar. sugar, an ubuiidant constituent of sweet fruits, Ac. (see p. 623 above), 
is artitieially elaborated on an extensive scale from starch. The 
industry is most largely d«‘Vcloped in t rorniaiiy, wliero potato starch 
is Iho raw nnitcriul, and in the United States, Indian corn starch 
lieing there enij)loyo(i. The standi is acted on by a weak solution 
of sulphuric acid, wliereby soluble starch is formed, whicdi ulti- 
mately results in a mixture of gluco.so and dextrose in varying 
proportions, c.oiistituting the starch sugar of coiumeree. The 
operations embrace the boiling of the starch with water containing 
the rcipusite pioportion of acid, the neutralization of the acid with 
lime, ami the fornmtioii of a precipitate of sulpliato of lime, '\^ich 
is separated by filtration in a filter pre.ss. The filtered liquid is, 
wiien ne(;e.ssary, dojinved of colour by passing it through a bed of 
animal charcoal, and then it is concentrated to a density of from 
40 to 45 Eauinc in a vai'uum pan. If the re.sultirig syrup contains 
little ilextrin it will on cooling slowly solidify into a granular con- 
cretionary mass ; but if much dexliin is present it remains in the 
condition of a syrup. Standi sugar is very largely used by brewere 
and distillers, and by liqueur makers, eoiifeelioners, and others 
for making fruit and other syrups. Ihinit to caramel, it is also 
employed to colour beverages and food sub.staiuea. As an adul- 
terant it is largely employtsi in the honey trade and for mixing 
with the more valuable cane sugar. ^ In 1885 there were about 
fifty factories in Germany engaged in starch sugar making, in 
which 10,000 tons of hard sugar, 20,000 tons of syrup, and 1250 
tons of “ colour were made. 

Cbmwcmj. 

oin- At the jirehout time, judging by the amount sent to the market, 

lerce. cane and boot sugars arc produced in about equal amount ; but, 

since vast quantities of cane sugar are grown and consumed in 
India, China, and other Easteni countries of whicli we got no 
account, theio cannot be a doubt that the annual jmiduction of 
cane far execed.s that of beet sugar. Still, as a growtii of not more 
than forty years, the dimensions to wdiich the lieet sugar trade has 
attained are certainly remarkable. But these dimensions would 
not have been so suddenly attained had it not been for the system 
of proteetioii established in the producing countries and of bounties 
paid to the beet manufacturers on exporting their produce. The 


United Kingdom is the only open market for suf^r, which is con* 
sequently sold there at an unprecedentedly low price. The follow- 
ing table shows the relative proportions of the beet and the cane 
sugar trade and the principal sources of the supply for 1880-85 : — 



1880 - 81 . 

1881 - 62 . 

1882 - 83 . 

1883 - 84 . 

1884 - 65 . 

1 . UKirr Sugar 

Tons. 

Tuns. 

Toufl. 

Tons. 

Tons. 

German empire .... 

694,223 

641,776 

848,124 

086,000 

1 , 155,000 

Anstrio-Hungary 

498,082 

411,015 

473,002 

446,000 

558,000 

tYance 

3 . S 3 614 

308,260 

423,194 

474,000 

308,000 

IltiHsia and Poland . 

260,000 

808,770 

284,901 

808,000 

387,000 

Tkilgium 

Holland and other 

68,626 

73,136 

82,720 

107,000 

88,000 


countries 

30,000 

30.000 

85,000 

40,000 

50,000 

Total .. 

1 , 774, .646 

1 , 860,074 

2 , 147,031 

2 , 361,000 

2 , 546,000 

2 . Cane Sugar . 






Cul>B 

484,000 

500,800 

48 . 5,000 

560,000 

627,800 

Porto Riuo 

67,100 

43,600 

80,000 

70,000 

65,000 

60,000 

Trinidad . ... 

5 . 8,400 

54,000 

59,800 

65,700 

BartiotloB 

46,000 

63,000 

52,000 

56,000 

60,700 

.Tainaica 

17,000 

27,000 

25,000 

20,000 

18,000 

Antigua k Ht KitCs 

16,800 

23,000 

16,000 

23,000 

20,000 

Martinique 

42,000 

47,800 

46,800 

49,400 

38,800 

Oiiadelonpc 

43,000 

67,000 

124,200 

62,000 

65,300 

41,200 

Uemerara 

92,800 

117,000 

126,000 

96,000 

Reunion 

27,100 

25,000 

118,000 

84,000 

87.,800 

37,000 

Mauritius 

119,000 

116,700 

120,400 

128,000 

Java 

210,600 

273,000 

28 . 5,600 

311,400 

880,000 

British India .... 

45,000 

66,000 

87,000 

60,000 

45,000 

Brazils 

344,600 

304,400 

218,000 

859,000 

269,000 

Manila, Cebu, Iloilo 

100,000 

1 . 51,500 

211,600 

123,000 

203,400 

Tiouisiana . . .. 

121,000 

71,400 

135,300 

128,400 

94,500 

Peru 

40,000 

40,000 

31,000 

26,000 

35,000 

Egypt 

82,000 

! 29,000 

21,000 

30,000 

40,000 

Total. . 

1 , 070,000 1 2 , 044,000 

2 , 0 . 56,000 

2 , 210,400 

2 , 260,100 

Beet and Cane . 

8 , 754 , 44.5 

3 , 004,974 

4 , 203,031 

4 ,- 571,400 j 

4 , 806,100 


The relative values of beet and of a low quality of raw cane sugar 
for 1879-86 arc showm in the following tabic; — * 


A\crage Price each Year. 



1870. 

1880. 

1881. 

1882 1 1883. 

1884. 

1885. 

1886. 

TTiiclayed Manila (toal) 

R. d. 

B. d. 

B. d. 

M d 1 B. d. 

s. d. 

». d. 

1 1 

R. d. 

cm sjxit 

Genimn lx*et; 1 «ihis88 

11 8 

15 3j 

15 0 

13 111 12 0 j 

10 0 

1 

;io 01 

1 1 

9 101 

IKjrcc'iit. f.ci.b, . . 

21 3 

•zi 3 

22 9 

22 0 [‘JO 2 

14 0 

14 OJ 

13 1 


Average Price of tlie Fourteen Years 1.S72 to 

ITuclayed Manila (toal) ItR.IUd. perewt 

Clennaii beet ; iMisis 88 )>cr cent f.o.b, 21s ,, 


Price, August 1880. 

Rs. 3d. per pwt. 
11s „ 


(J. PA.) 

SlIGAIl-BIllD, the English name commonly given in 
the West India Islands to the various members of tlio 
genus Certhwhi (generally regarded as belonging to the 
Family Cofrehidoc^) from their liabit of frot|ucnting the 
curing-houses where sugar is kept, apjiarently attracted 
thither by tlie swarms of flies. These little birds on ac- 
count of their pretty plumage and their familiarity are 
usually favourites. They often come into dwelling-houses, 
where they preserve great coolness, hojiping gravely from 
one piece of furniture to another and carefully exploring 
the surrounding objects with intent to find a Sjuder or 
insect. In their figure and motions they remind a northern 
naturalist of a Nuthatch, wliile their coloration — black, 
yellow, olive, grey, and w^hite — recalls to him a Titmouse. 
They generally keep in jiairs and build a domed but un- 
tidy nest, laying therein three eggs, white blotched wiili 
rusty-red. Apart from all this the genus presents some 
points of great interest Mr Bclater {Cat B, Jh\ Jifmeum, 
xi. pp. 36-47) recognizes 18 “species,” therein following 
Mr Kidgw^ay {Proc, U.S, NaL Museum, 1885, pp. 25-30), 
of which 3 are continental wnth a joint range extending 
from southern Mexico to Peru, Bolivia, and south-eastern 
Brazil, wdiile the remaining 1 5 are. iieculiar to certain of 


^ Known iu French a« OuM-guiU^ a name used for them also by 
some English writers. Tlie Ouitgwt of Hemandez {Her, Medic, N, 
Butp. ThraauruSf p. 56), a name said by him to be of native origin, 
can hardly be determined, though thought by Montbeillard {Hist. 
Nat. OiseatiXf y. p. 529) to be what is now known as Ccereba rseruUa, 
but that of later writers is C. cyanea. 'J'he name is probably onomato- 
poetic, and very likely analogous to the “Quit ” applied in Jamaica 
to several small birds. 
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iihe Antilles, and several of them to one island only. Thus 
C. cahoH is limited, so far as is known, to Cozumel (off 
Yucatan),^ (7. tricolor to Old Providence, C,flaveola (the 
type of the genus) to Jamaica, and so on, while islands that 
are in sight of one another are often inhabited by different 
“species.” Further research is required ; but oven now the 
genus furnishes an excellent example of the effects of iso^ 
ktion in breaking up an original form, while there is com- 
paratively little differentiation among the individuals which 
inhabit a largo and continuous area. Tlio non-appearance 
of this genits in Cuba is very remarkable. (a. n.) 

SUGDEN, Edward Burtenshaw. See St Leonards, 
Lord. 

SIJHL, a manufacturing town in an isolated portion of 
Prussian Saxony, is picturesquely situated on the Lautcr, 
on the southern slope of the Thuringian Forest, miles to 
the north-east of Mein ingen and 29 miles to the south- 
west of Erfurt. The armourers of Suhl are mentioned as 
early as the 9th century, but they enjoyed their highest 
vogue from 1550 to 1634. The knights of south Germany 
especially prized the swords and armour of tliis town, and 
many of the weapons used in the mediajval campaigns 
against the Turks and in the Seven Years* War are said to 
Jiave been manufactured at Suhl. Its old popular name 
of the “ armoury of Gtinnany ” is more ai)propriate, liow'- 
cver, to its past than to its present position, for, already 
seriously crippled by the ravages of the Thirty Years’ War 
and by frequent conflagrations, it has suffered considerably 
in more modern times from the coinj)Ciition of other towns, 
especially since the intrcxluction of the needle-gun. It 
still contains, however, large factories for firearms (military 
and sporting) and side arms, besides iron-works, machine- 
works, potteries, and tanneries. The once coTJsiderable 
manufacture of fustian has declined. A brine spring 
(Sool quelle) at the fix)t of the neiglibouring Domberg is 
said to have given name to the town. The population 
in 1880 was 9037 and 10,605 in 1885. Huhl, made a 
town in 1527, Ix^Jonged to tlio early principality of Henne- 
berg, and formed part of the ]) 08 session 8 of the kingdom 
of Saxony assigned to Prussia by the congress of Vienna. 

SUrCIDE. The phenomenon of suicide has at all times 
attracted a largo amount of attention from moralists and 
social investigators. Tliough of very small dimensions, 
even in the countries wliorc it is most prevalent, its exist- 
ence is riglitly looked upon as a sign of tlio presence of 
maladies in the body politic which, whether remediable or 
not, deserve careful oxarniuation. To tliosc who look at 
liuman affairs from a theological standpoint, suicide neces- 
sarily assumes a graver aspect, being regarded, not as a 
minute and rather obscure disease of tlio social organism, 
but as an appalling sign of the tendency of man to resist 
the will of God. Compare Felo dr Sr. As a grejit 
number of persons arc, either directly or indirectly, under 
the influence of the theological bias, and as the act of 
suicide is in itself of a striking character to the imagina- 
tion, the importance of the ])hcnoinenon from a sociological 
point of view has been to some extent exaggerated, especi- 
ally in those countries of the Continent where suicides are 
most numerous. Moreover, the matter has during the 
last twenty years become of direct interest to the Govern- 
ments of those countries where the whole able-bodied male 
iwpulation are more or less under the control of a military 
organization; for, rightly or wrongly, a portion of the 
recent considerable increase in the suicide rate of Prussia, 
Saxony, Austria, and Franco is attributed to dislike of 
military service. It may be observed in passing that the 

1 In the article Brnns (iii. j). 749) attention was drawn to what was 
then believed to be a fact — namely, that the form found in this 
island was identical with that which inhabits the Bahamas ; but now 
the two forms are regarded os distinct 
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suicide rate among soldiers is high in all countries, Great 
Britain not excepted, as was shown by Mr W. H. Millar 
in the Journal of Hie Statistical Society^ voJ. xxxvii., 1874, 
and more recently by Dr Ogle in the same Journal^ voL 
xlix. (March), 1886. As enlistment is voluntary in the 
United Kingdom, the alleged dislike to conscription can- 
not be the sole cause of the high rate prevailing in some 
of the Continental states. P>efore referring to the more 
general characteristics of suicide, it will be well to furnish 
some idea of its magnitude in relation to the category of 
social phenomena to which it belongs, namely, death. The 
following tables are constructed for this purpose. The 
first (1.) gives the absolute nuiul>er of cases of suicide as 
officially stated iii a imnibcr of comitrios for a scries of 


I. SUitement of the Number of Cases o/Suicidc in the Principal Courts 
tries of Europe during the undcnncntwiud Periods and Years. 


Periods. 

d 

a> 

t 

B 

'Tr.O'S 

d 

B 

*5, 

V 

u 

B 

i 

ll 

d 

C 

<9 

B 

C 

rtli- 

rt 



QQ 

5 

1 

B “k 
W ^ 

1 

n 

& 

(fa 

i 

1 

X 

3 

1886-40 

214 

113 

272 

967 

1471 

183 

2574 




264 

523 


1841-45 

212 

138 

306 

, . 

1642 

J235 

2951 

ISO 


‘247 

340 

595 


1846-50 

229 

150 

341 


1696 

1203 

344(^ 


105 

218 

373 

1774 


1851-55 

253 

154 

402 

1025 

2075 

166 

3639 

150 

196 

‘275 

496 

666 



211 

115 

446 

1310 

2152 

213 

4002 

170 

144 

332 

509 

1799 


1861-65 

301 

141 

1431 

1343 

2247 

221 

14700 

189 

1175 

1 3S4 

601 

1051 

1718 

1866 

.<t09 

121 

443 

1329 

2485 

215 

5110 

189 

244 

410 

704 

1*265 

588 

1807 

371 

131 

469 

1316 

3625 

865 

5011 

198 

270 

471 

752 

1407 

753 

1 K 68 

366 

130 

498 

1508 

3658 

376 

5547 

212 

•283 

441 

800 

1566 

784 

1869 

356 

131 

462 

1588 

.35 U 

257 

5114 

*221 

251 

430 

710 

137o 

633 

1870 

369 

148 

4S6 

1554 

3270 

338 

4157 

195 

247 

459 

657 

1510 

788 

1866-70 

354 

133 

472 

1459 

3316 

310 

4080 

203 

259 

442 

7‘25 


739 

1871 

321 

J28 

505 

1495 

3135 

367 

4490 

214 

238 

419 

653 

‘2040 

8.36 

1872 

3(H) 

132 

464 

1514 

8457 

350 

6275 

219 

258 

405 

6S7 

2194 

890 

1873 

337 

!126 

439 

1518 

3345 

877 

6525 

216 

304 

447 

7*23 

•2463 

975 

1874 

.394 

99 

439 

1502 

8490 

874 

5017 

244 

2 S 2 

450 

7‘23 

2517 

1015 

1875 

376 

144 

394 

1601 

3432 

330 

5472 

226 

834 

459 

745 

‘2741 

922 

1871-75 

317 

126 

448 

1544 

3368 

3(J2 

5256 

231 

294 

436 

706 

2411 

9*23 

1876 1 

409 

142 

607 

1770 

44iS 

439 

5804 

209 

813 

5‘22 

981 

3376 

10*24 

1877 

430 

130 

530 

16!>9 

45(i3 

470 

5878 

291 

324 

650 

1114 

3598 

1139 

1878 

411 

132' 

544 

1764 

4992 

490 

6131 

317 

425 

674 

1126 

.3486 

1158 

1879 

438 

141] 

505 

2035 

4881 

553 

<M9(> 

309 

380 

750 

1121 

8469 

1*225 

1880 

384 

124 

496 

1979 

5034 

591 

6638 

338 

871 

6S2 

1171 

3649 

1261 

1S76-80 

414 

134 

516 

1849 

4784 

509 

6250 

305 

31>9 

650 

1103 

3516 

1161 

1881 

384 

] 2 *> 

495 

1955 

6159 

650 

6741 

306 

34S 

605 

1*248 

3.501 

131.3 

1882 

482 

13h 

505 

19<)'> 

5312 

595 

7213 

2S3 


724 

11*28 

35.30 

1389 

1883 

470 

134 

513 

1962 

5337 

599 

7267 

311 



1205 

.3.59.5 

1450 

18S4 

431 



2043 

5013 ! 







3783 


1881-84 ] 

442 ; 


19M 

5205 
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11. Statement of the Esllm/itcd Population of the undermentioned 
Countries \n the Years JSOSf 1870, and ISSS ; the Number of 
Deaths from Suicide ami other Causes in t/ie same Years in the 
same Countries; and the Proportions borne by (he Deaths to the 
Foprulatuyn in each casc.^ 

A.- 186 R. 


Countries. 

Rst inmted 

Pi)))UlutinIi 

in the 


Dciitlis. 

Nuiiiliei of 
DeattiH jier 

1 ,009,000 
Juliiitiilants. 

Middle of 
tlie Year. 

Suicide. 

Other 

Causes. 

Total. 

0 .' 

'O 

s 

d 

1 wf 

05 

Total 

Aiintna 

20,026,-554 

1986 

.569,566 

571,5.52 

99 

2.3,401 

28,.5O0 

Badrn 

1,453,9391 

*212 

39,677 

39.8«9 

146 

27, ‘284 

‘27,^0 

Bavaria 

4,750,000^ 

441 

1.58, .559 

]59,000A 

93 

3.1,877 

83,470 

Belgium 

4,961,644 

376 

107,180 

107, .5.56 

75 

21,625 

21,70(] 

Denmark 

1,748,000 

.58,829,617 

4U8 

.3.3,31.8 

.3.3 .816 

‘28.5 

19,015 

19,300 

France 

5517 

916,491 

922,038 

145 

23.955 

24.10( 1 

Italy 

25,434,370 

784 

776,440 

777,224 

81 

30,500 

30,00( 

Ih'UKMia 

24,069, .379 

86.58 

6.5.5,070 

658,728 

152 

27,248 

27,400 

Saxony 

2,4.5.3,555 

SOO 

71,918 

72,718 

3*25 

29,31.5 

*29,640 

21,000 

Sweden . 

4,173,080 

360 

87,441 

87,807 

88 

20,912 

Unitptl Kingdom— 
England and Walf>s 

21,918,71^ 

1.508 

479,114 

480,622 

69 

21,7.31 

21,800 

I rcland . . . 

i 5,46.5,914 

87 

86,098 

86,185 

16 

15,784 

15,800 

Scotland 

3,276,350 

123 

69,293 

69,416 

87 

21,163 

21,200 


168,090,121 

16,386 14, 0.50, 166 

4, 060, .551 

104 

25,636 

23,740 


I Uncertain data. ^ Still-births arc excluded. 

» Adding natural inrreane of 1868 to population of 1867 (Kolb) 

* Batinuite, dedueting natural increoNC of 1869-1870 from figure in cenaus of 
1871 . A 159,186 including atill-birtha 
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years. Tabic IT. (A, C) refers to three separate years 
and shows the number of cases of suicide relatively to all 
the deaths and to the j)opulation for certain countries. 
The totals for the countries in question are also given. 
Table J. is obtained from Morselli (Table T.) with the addi- 
tion of figures that have been published since his work 
appeared.^ Table TIT. gives the figures relating to three 
States of the American IJnion which have published statis- 
tics on the subject. 


11. D.— 1876. 







Nninlier of 

Countries. 

Estimated 
Population 
in tliu 


Deaths. 

Deaths j»er 
1 , 000,000 
InhabitHuts. 


Middle of 

(U 

. ^ 


4 : 

H 



the Vcai. 

1 

.c « 

Total. 

"J 

Total.; 



aa 

0 ^ 


75 


1 

Austi i.'i 

2I,310,M4 

2438 

f.31,0‘25 

634, .303 

. 1 . 

20,686 

‘20,800 

biidijii 


2(.0 

40,051 

40,323 

1 78 

•26,582 

•26,7CO' 

Itavai 111 

f.. 022, 3110 

fi*?y 

153,071 

151.100 

J04 

30,500 

30,700i 

Uel^iuin 


4‘5e 

110,348 

116,787 

82 

21,818 

21,900, 

10,700 

Denmark 

1,8{13,100 

.508 

3(.,8.5‘1 

;57,3<.5 

‘267 

10,433 

France 

:h*i,00j,7ss 

5801 

828,270 

834,074 

157 

22,443 

2-2, 6 OO; 
28,800 

Itjily 

27,r. '5,82:. 

1021 

7y5,3‘iO 

706, 120 

37 

28,763 

Prussia 

2 1. 02 1,(587 

3017 

(.50, 400 

1.60,386 

151 

‘26,310 

‘26,.500 

Saxony 

2,800,0lK)'‘ 

OSl 

)7,14() 

78,121 

350 

‘27,650 

27,000 

Sweden 

United Kin^'doiii 

4, 420, 71. S 

400 

85, '125 

80,334 

02 

10,608 

10 , 600 ! 

1 

Kn^lniid aiul Wales 

‘.'1,370.207 

1770 

608,545 

02,21.3 

510,31 5 

73 

20,827 

‘ 20 , 000 ; 

Ireland 

f.,277,.544 

111 

02,324 

20 

17,279 

17,300 

Scotland 

1 3.552. 

131 

73,008 

74,120 


20,803 

•20,000j 

1 

1 1 o'), 00 1,105 

18,321 

4,00(1,810 

4,ll5,l.37| 

1 no 

‘.’1,600 

24,800 


II C.— 1882. 







NuiiiIkt of 

Couiilin M. 

Esliiimtcil 
Population 
in 1h<* 


Deaths 


Dialhs iht 
1,000,000 
Inhabitants. 


Maldle of 

the Year 

0? 

5 

05 

Total. 

Suicide 

W 

Total 

Austria 

22,'J16,567 

3530 

(jS3, t‘21 

68(5,051 

158 

' 

30,642 

.50,800 

Httdeii 

l,..0o, ‘206 

2S.I 

38,(554 

.‘58,037 

177 

•24,22.5 

24,400 

Ha\anu 

5,:{S‘>,73*2 

7‘24 

152, 128 

153,152 

131 

28,27(, 

‘28,410 


.5,05'. 107 

505 

113,703 

111, 20 s 

105 

20,005 

20,200 

Donmaik 

2,008,100 

513 

38,225 

38,738 

‘256 

10,046 

10, .‘500 

Fiance 

I 37,760,000 

7213 

H31,3‘,'6 

838,5 50 

JOl 

2*2,000 

22,*200 

Italy 

1 ‘28, 500, 5 1*2 

13S0 

785,<>37 

787,3*26 

10 

27,451 

27,600 

Pi UMsia 

•27,700,180 

531 ‘2 

604,070 

700, ‘201 

101 

*’ >,000 

2,5,‘200 

Saxony 

; 3,040,000 

1128 

85 106 

8(.,2.tl 

371 

27,000,28,870 

Sweden 

4,,5ro,lJ6 

1 

482 

78,024 

70, 106 

105 

17.20517.400 

United Kingdom 





Fai 5 J:I:iiid .iiid Wales 

26,113,861 

1065 

51 1,(580 

61(5,651 

71 

10,626110,600 

Ireland 

5,007,853 

105 

88,305 

88,600 

21 

17,37o'l7,40O 

Scutlaial 

3,785,100 

167 

72,822 

72,080 

Jt\ 

10,2.5(.|10..J00 


174,043,732 

23,400j4, 178,600 

1,202,016 

i5i! 

•21,08o!‘24,T20 

1 


III. Stati'ment of ihr ^ttmhrr of Deaths hy Suicutc in the under - 
metitamed States of the American Union in the Years namedf 
vit/i their /'ro/ioifiun to the Pofyulation, 


1 

Massac hiisel Is. 

IUkhIc 

Island. 

Connecticut.. 

Yeni s. 

ToUl 

Ter 

l.OlKi.OOO 

Inhabit- 

Total. 

Per 

1,000,000 

Inhabit- 

Total. 

Per 

1,000,000 

Inhabit- 



ants 1 


mils 4 


ants 4 

1870 

01 

62 

27 

1*21 



1871 

122 

82 

10 

84 



1872 

117 

76 

18 

77 



1873 

117 

74 

8 

33 



1874 

116 

71 

18 ' 

72 



1875 

150 

01. 

26 

101 



IS) 6 

no 

72 

18 

60 

40 

83 

isv; 

163 

08 

22 

83 

62 

81 

1878 

PJd 

7(5 

21 

78 

65 

83 

1870 

161 

04 

13 

48 

68 

96 

1880 1 

133 

76 

10 

.36 

48 

77 

ISSl 

11..5 

SK 

23 

82 

69 

100 

1882 

162 

88 

81 

109 

66 

101 

1SS3 

U.7 

80 

26 




1881 

181 

06 

86 





1 Tlin fli;nns foi Au'^tiia uj) to 1S71, although oolloctM hy the nfllcial re- 
pistmr, nif l.ir lioiu trnst\\oith>. Shut 1S73 more relmblc data huvi> Imth 
obtainrd by Ihf sanitaiv m-ivut. Tlu* tfgistrar’8 liguros for 1871 and 1872 
Imvo bn-n oornTt«‘<l liy l»r Arimi.aiiii-SiJallart ; t]u»sc tor the sureeoding 3^*ar8 
nrft the llgures of llie wmibiry serviee. A eomparison of the roturiiK ftvm the 
two otiloial HoureeH Kh<*\vh tJiut the figures of the latter authoiity aro (exeept lu 
two cases) 30 piT cent, greatei than the rorreKpunding figures furnished by 
tli« fonmT. --i 1st DeeenilMM ISTfi 8 2,700.ri8d m 1870. 

4 ropulutiuii calculated Iroiu average annual increase since 1880. 


The first feature which appears prominently in connexion 
with these tables is^ as alr^y observed, the small absolute 
amount of suicide officially reported. There is, however, 
a general consensus of opinion among those who have 
made a special study of this branch of vital statistics, to 
the effect that the number of suicides which actually occur 
is rather greater than is shown by the official returns. This 
opinion is based on the known natural repugnance on the 
part of those concerned to make a declaration that any 
person found dead committed suicide if his death can be 
accounted for in any other way. Continental statisticians 
think that this tendency to ‘‘give the benefit of the doubt” 
in cases of apparent suicide in the manner least likely to 
give pain to the relatives and friends of the deceased is 
more strongly operative in hhigland than in other countries, 
— an opinion which may be fairly considered doubtful when 
we bear in mind the remarkable difference between the two 
sets of oflScial figures for Austria. Tt is not, however, main- 
tained that the number of suicides is much understated, 
even in Plngland, at any rate of late 3 ’ears. It may be 
oliservcd that the information on the subject in any country 
cannot be much relied upon for years previous to 1850, at 
the earliest, and previous to 1860 for the Ignited Kingdom. 
Perhajis an exception may be made in favour of the figures 
lor Norway and Sweden. Differences in the inode of de- 
termining cases of supposed suicide in difii*rcnt countries 
make it necessary to be very careful in preparing “inter- 
national ” statistics of suicide. The remarks made by Dr 
Ogle in the paper already referred to are wortli careful 
attention. Ho says: “Thavc been templed to compare 
the English figures with tliose of foreign countries. 1 have, 
however, rigidly abstained from doing so. Those who have 
read the laborious treatise of Morsi'lli on suicide, and have 
noted* how heterogeneous in form and how unecpial in 
numerical efficiency were the materials from din\»rent coun- 
tries with, 'which he was forced to hv. content, will, 1 think, 
agree with me that it is at ])resent more essential that 
statisticMans should look to the accuracy anil snfifieieney of 
the returns of their own several eonnti ics than that they 
should indulge in premature comparison.” The tables 
given above aro not concehed in a spirit contrary to these 
judicious observations, but are merely intt‘ndei .1 to siqiply 
indications of the general nature of the jrhcnonienon as met 
with in different countries. Those who wish to inf|uiro 
more fully into the matter wdll find all tlie a\ailabJc infor- 
mation in the works of Morselli and Legoyt. 

It is quite admissible, subject to the above reservations, 
to })oint out briefly, and if possible to explain, the leading 
features brouglit into relief by the tables. It will lie seen 
that from 1868 to 1870 suicide increased in all countries 
for w'hich returns were available in both yeai*s, not merely 
in number, but relatively (except Denmark, Prussia, and 
Scotland) to the i)opulation, and the figures for the years 
subsequent to 1876 do not show any iin[)rovenient in this 
respect. It will also be observed that the figures for the 
United Kingdom and Italy are low’, those for Austria, 
Bavaria, Belgium, and Sweden moderate, those for I’russia, 
Baden, and Prance high, and tliose for Saxony and Den- 
mark very high. Attempts have been made to account 
for these differcuices by considerations derived from ( 1 ) race, 
(2) climate, (3) density of population, and other circum- 
stances ; but it cannot be said that any sat isfactory result 
has been obtained from these investigations, owing no 
doubt to the fact that the phenomenon is too minute to 
furnish numbers large enough for the pro]»er application 
of the statistical method. Investigations into certain other 
}x>ints liave been more successful, such as the relative pro- 
fiortions of the two sexes as regards number of suicides, 
the relation of the number of suicides to the age scale (see 
Population) of the population, and also the distribution 
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of the cases of suicide over the months of the year. Most 
valuable inquiries have also been made into the distribu- 
tion of suicides with regard to occupation, with results 
which appear to show that suicide is more prevalent among 
the educated than among the illiterate classes. For the 
suicidal tendency in insanity, see vol. xiii. pp. 105-6. 

jSex , — It will liavo been observed that, apart from fluctuations in 
particular years, the various countries maintain fairly consUiit re- 
lations to one another as regards number of suiei<les. The sciies of 
numbers in Table I. is fairly legular, in each country usually in- 
creasing as the population increases, but in several oases faster. 
The proportion of female to male suicides is also fairly constant, 
so far as experience has liillierto gone. Broadly speaking, female 
suicides are never less tliaii 15 per cent, and never more tliaii 30 
of the average aiinuai number of suicides in any country. In 
England the proportion is high, having during the period 1863 76 
averaged 20 per cent. In France the rate is nearly as high, thoiigli 
it api>ears to have been decreasing of laic. In Prussia and most 
German states the rate is under 20 per cent. For further <lctails 
roforoiice may be made to Morsclli, and for England and Wales to 
Dr Ogle’s papiM* already mentioned. 

j4ge . — The induence of age on suicide shows conhi<lcrablc regu- 
larity in each country 1 1 om )^car to year, and a certain degree of 
similarity in its effects is ])erccptibie in all eonntrios. Moiselli 
gives a number of tables and (imgrams, a study (»r which indicates 
a variety of inteivstiiig features. The observations already ma«le. 
as to the minuteness of the whole plieiiomeiioii in relation to the 
social organism must he particularly borne in miiul in draw'ing 
•conclusions from investigations which involve, t lie breaking up ot 
numbers already small into p.irtH. It is true tliat, by adding to- 
gether the c«)j‘rcsj Minding figures for a scries of years, fairl}'^ laige 
numbers may be obtained, even f*ir those ]iarts of the iige scale, 
which, ill any single year, yield only one or two cases of sundde, 
•or even oeeasiomilly none. But this mode of obtaining an enlarged 
image of the age scale of suicide must be eiiipIoy(Ml w’lth caution, 
since there may have been changes in the ImkIcik y to .suicide, in 
the age scale, and in the occupations of the peo})le during the period. 
Dr Ogle has prejiaicd a table (TV.) which gives as coireet a repic- 
sentatum of the <‘lfeet of age on suicide ill Kiigland and Wales as 
it is possible to furnish. The age scale ot .suuidc in (jcestion i.s 
also faiily representative of the correspomling ago scales ot oiliei 
countries, tbongliiii each country slight varialious fiom the tjpn.il 
.scale are appaieiil at differonl parts of it. 


IV. Awntqc Annual in England and JVah'ft at succrssiir 

Ago /\nuds per vullwn Ltirs\ /SdS-So* (<>glc). 


Age. 

Hates pel Million. 

Age. 

Uati 

s jK‘r Million 

J*eistiiis 

M.'iles 

Keiiiales 

Persons 

Males. 

Fein.iles. 

10 

4 

t 

:t 

.65 

2il 

8<»n 

111! 

lf> 

28 

20 

80 

05 

24,8 

35M 

118 

20 

47 

02 

84 

76 

1S8 

8lK> 

8'* 

26 

GO 

Ofl 

42 

86 

iin 

226 

40 

S6 

11G 

r.7i 

02 


_ 




45 

1st 

271 

108 

All ages 

1 

lOJ 

41 


It will be seen that, tahing both seves together, tlit$ suicide rate 
rises steadily and raphily afler the tentli year has been passed, 
attaining its maximum in the [icriod fifty-iivc to sixty-fivc years, 
after whi<‘h it remains almost stationary for another ten yeais, 
when it sinks rapidly. Although no figures arc given for any 
period previous to the tenth year, Dr Ogle menlions that there 
w'c.re. actually four cases of siiicidi? of children bctw'ccn the ages of 
five and ten duiiiig the twenty-six years observed. Child suii'ide 
is apparently of more frequent occuneiicc on the Continent than 
in the Puitish Isles. It is iinpoitant to notice tliat the ago scale 
of suicide for women is niaterially dilferent fiorn that tor men. If 
represented by a diagram its euive makes a smalljT angle woth the 
base line than the coi responding curve, of male suicide. As might 
be cxfMTted from the fact that females become tully developed, 
both in mind and body, at an earlier jicikmI of life than males, tin* 
fiiiiciile rate for women is relatively very liigli during the years 
fifteen to tw'cnty, being in England and several other countries 
actually higher than that for men. Comparison betwx'cn diflsrc.nt 
countries in this respect is difliciilt, but the figures given by 
Moiselli (Table xxvi in bis work) slu)wM.h.it during the jieriod lu 
question the number of female suicides increases with great ra}>iditv 
in all countries. Kegauliiig tlie suicide ot young jiersons of both 
sexes, Dr Ogle observes that it is higher than is generally siqqiosed 
“ Few,” he says, “ would imagine that one out of every llU young 
men wdio reacli the age of 20 dies ultimately by his ow n hand ; yet 
such is the case.” According to Dr Ogle’.s figures, 1 out of every 
312 girls who reacli the age of 15 ultimately dies by her own 
hand. 

Influevcfi of Occvpaf,ion.^T\\G difficulty of investigating the mode 
in w'hich the suicide rate is affected by dilieroiices of occujiation is 
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considerable. Dr Ogle has with great labour worked out the figures 
for males for the six years 1878-83 in J'higluml ami Wales. Ho 
obtained about 9000 cases of the suicide of persons witli known 
occupations ; these he coiiipaied willi the .statement of oei'iqiations 
obtained from the census of 18S1, taking account of the very con- 
.sidemble variety in the average age of the jici.sons in cacli occupa- 
tion. This precaution was necessary in an attemjit to ascertain 
whether the persons engaged in any jKiiticiilar occiijiatioii W’cro 
more liable tosuicule than those in othci oi< ii])atioris, fur the effect 
due to the occupation wxmUi in some cu-scs be cntindy obliterated 
by 4]n* cflect duo to age. The gcncuil icsiiU of In^ labouis^ was 
that the rate^ foi soldiers is enormously in excess ot that for any 
other occuyiation. It is follow'ed at a considerable distance by inn- 
keepers and other persons having constant acce.ss to alcolibl,— -a 
fact which ceitainij’ suggests tliat an excessive use o! spirit.^ is one 
of the principal causes ot sun idc. But another ic.is.m joi the liigh 
rate among solilieis is certainly the tact that thev hive a ready 
and effective meaii-s of dcstniction constantly at hind In like 
manner the high late of suicnh* among medical men, ilu mists, ami 
druggists may be attributed in j»ai t to then laiuihantv with j*oisons. 
Hanlly any other geiieial infeiences can he diawn witlioiit entering 
on matters ol conjcctuio, except that, cxchidiiig the uih- oI dergy- 
nicn, the rate of those occiipatioii.s which iiivohc mi sciioiis bodily 
labour is higher than that ohscived in jicisoii'- wlm wmk chiefly 
wdth their hands. It is imjMissihlc to make any satisfactory com- 
jiaiisoii in this re.spect bctw'ceii England and Wah*s and othci coun- 
liifts, as the divisions of occupations in dilleient »*ounliii-s aic imt 
on the same jdaii. It would be x^ry {idvaiitagcous if sonic .ippioach 
to a coirimun li.st of occu[>ations could he adojitcd by all states , hut 
there is little jirospect of that being leiilized loi some time to eoiiic. 
It is, however, .satisfictorily esfuhlishi'd that in all (omit lies the 
.siiK'ido rate is higher foi the edmiitcd than loi the umslucatcd 
classes. 

Sr(Mm - May and June are in most eountiies the months in 
wliieli most .suicides 0 (*t‘iir ; hut in some coiintiie*-, such as lUiaiia 
and Saxony, the maximum is lu Jiil.>, 'fhe dilfcn ncc between tho 
W’arni and cold jMirtions of tho year is inoic iiiaiked in female 
.sun ides than iii male suicides, csjiecially in Itiilv. 'Phis is juohably 
due to the tact that women show a tendency to udopl drowning 
as a mode ol killing tliem.s(*lvcs, and that Iheie is nunc shiiiiking 
from a ydungc into water in (old than in waim weather. The 
^tiiaxiiiium number of sun ides oecuis in tlie hot stsison, during 
winch, accoiding to Moiselli and other ('ontincnlal statisticians, 
iii*-.iiiity is inori' freipicnt than in the cool yMutnms of the xeai ; 
.md this has been allegrsl as a leason for the high suicide mte in 
May, June, and duly. 

JAm/c.v of Svu'ide. — The favourite tiwmIc of suicide in hlngland i.s 
among men hanging and among W'oim*ii ilrowning, — about one- 
third of the .sniiudcs ot each S(‘\ being ellt*eled in thes<‘ moth's 
respectively (Morsclli, Table xl\.). In Italy, howiwei, the mo.st 
common mode is by gunshot ann»i»g men, and atlei th.it h\ drown- 
ing, hanging being less usual. A\ci y laige iiuiiiiH i ol Itali.iii woiiicii 
diown ihciiisclvcs, the proportion being in some years ovei 50 jicr 
cent of the total. In 1‘jii.ssia coiisidcrahly ovei mic-h.alJ the male 
.suicides hang tliemsehcs, ami women also m.ike use of tlie lope iiioio 
th.ui in England, 'flic u.se of juu.son is nmie common among 
Kngh.sli women tlmn among those o I Ir.iiyuinl 1‘nissi.i Ifi Ogle 
observes tliat WTinieii take less caie, tli.in men to .select paiiilc.ss 
loisons, nearly .50 per rent, ol female suicides hi jmusou m 
England duiiug the ycais 1863-82 being elicited by mtMus of 
str>cliina, vcimiii killci, carludie acid, and oxalic acid, while 60 
j)cr cent, of the mt'ii employed pjiissic acitl, l.nid.iiiiim, and other 
comparatively painless jm>isous Dr t)glc, Moiselli, and other 
writerh have investigated the coiin.'Xion hetw(‘eii the clioiee of 
means and the age of .suicide l)i Ogle has aBo compiled a valuable 
tabic jclatiiig to method of malc,.suii idc in lebihon to «»« « iipation 

'Jho whole sahi«*(*1 has hern ticated v\h:iustivelv hv Moisilli in In', It .sio( tdio, 
Stinqio til Sliiti'^tiut M'lnilr ('lun/wratii, Mil.iii, lS7S(Kn^; li.nis , simoli' 
on {'ovijHtrafnc Moral Nattstns, I.oiiili)ii, 1s^ llfleo in * laai iiKo h'* made 
to A.ljeyovt’s Ji hnimir Annfii rt Mmin in , I’liiis, lh''I 'I'ln-' N'daiin enrilainn 
laueh iiileri'stiriK historical iiifittei, bid is iiih'm'i as n st.ilislmd \m*iL to that 
ot Atorselli. Jt coat.iiiiM, liowevcr, a iiselal )nblio^raf)l'\ •»' uo»Ks mt saieide, 

(ijfirial Informal loh - Accamte iidorni.d ion rL^^Midniij: -iinidt has foi iminy 
yeais been jnveii loi all the* (oiiatiies of wlmli nieiitioii li.is befii math* above 
in the imblic.'ilioiis of ttieii ies]»f*t live (JoMMinuents t'ci otlii i oniiiilMeK the 
avuihible statistics me laea^'ie, ihtui.iIo fiii:nifs hn\iii;^ in iii.mv cascK only 
leemtly been oblaiiiid lioni Finlmid, ISvmI '• il.ind, Holl.nid, llinii'uiv, L'loatiii, 
Spimi, ami thieeoi lour ot tlie St.iles ol llic Aiiimc.in Union Then* are ii<» 
flj;nres for the whole rinted States, mid noin- ot valm foi any other eoaiilneH 
Such statistics .ss an in txist* mn- toi Ihes, eoniitiie, will be toniid in ('finfronti 
JnUrnatiomU pmjU Anni ISb’> MClioiin , I.SJ- 1), jmblisliod tiy tlie It.ilian Ib'nernl 
Stftti.stuiil l)e]>artnn*nt. ('N 1I*>) 

SriDAS, the uiithor of a (vrock lexicon. ITi.s jiersonal 
life is totally unknown anil oven lius date is uncertain. 
He must have lived before Kii.stii thins (12tli century;, 
who quote.s him re]»eatedly. I^ider the heading “Adam” 
the author of the lexieon gives a brief clironology of the 

^ See Hial. Jour.f Marcli 1886, p. 312. 
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world, ending with the death of the emperor John Zimisces. 
Under “Constantinople” are mentioned the emperors 
Basil and Constantine, who succeeded John Zimisces in 
975. Tt would thus appear that Suidas lived in the 
latter jmrt of the 1 0th century. The passages in which 
Michael Psellua (wlio lived at the end of the 11th century) 
arc referred to are thought by Kiister to be later interpola- 
tions ; one of them is wanting in the Paris MBS. The 
lexicon of Suidas is arranged alphabetically, with some 
slight deviatioT»s from the strict alphabetical order. Jt 
partakes of the nature of a dictionary and encyclopaedia, 
containing not only definitions of words but also short 
articles on liistorical, biographical, geographical, and anti- 
quarian subjects. It includes numerous quotations from 
ancient writers ; the scholiast on Aristophanes in particu- 
lar is much used. Although the work is uncritical and 
the value of the articles very unequal, it contains a great 
deal of important information on ancient history and 
life. It deals with Scriptural as well as pagan subjects, 
from which we infer that the writer was a Christian. 
Prefixed to tlie work is a notice staling “ the present book 
is by Suidas, but its arrangement is the work of twelve 
learned men,” and then follow their names. 

The first eilitimi of Suidas was that by Demetrius Clialeondylas 
(Milan, 1499), the next by Aldus (Veiiiec, 1614). The chief later 
editions are those by L Kuster (Cambridge, 1705), by T. GaUford 
(Oxford, 1834), ami by G. Bernbardy (Halle, 1834-1853). There 
is a cheap and convenient edition by Im. Bekkor (Berlin, 1854). 

SULLA (138-78 b.o.). The life of Lucius Cornelius 
Sulla makes one of the most important chapters in Roman 
history. Both as a general and as a politician lie stands in 
the foremost rank of the remarkable figures of all time. 
Tt was by his ability and his force of character that Sulla, 
A\ho had neither great wealth nor noble ancestry^ to back 
him up, puslied himself to the front in early manhood, 
distinguishing himself in the Jugurthine War in 107 
and 106, and being able with a good show of reason to 
claim tlie credit of liaviug terminated that troublesome 
>var by cajituring Jugurtha himself. In these African 
campaigns Sulla showed that he know how to win the 
hearts and confidence of his soldiers, and through his 
whole subsequent career the secret of his brilliant successes 
seems to have been the enthusiastic devotion of his troops, 
whom he continued to hold well in hand, while he let them 
indulge themselves in plundering and in all manner of 
licence. “Romeos soldiers from Sulla’s time,” says *Sallust 
(Caf., 11), “began to drink, to make love, to have a taste 
for works of art, to rob temples, and to confound things 
sacred and profane.” Prom the year 104 to 101 he served 
again under Marius in the war wdth the Cimbri and 
I'eutones and fought in the last great battle near Verona, 
xvhich annihilated tlie barbarian host. Marius, it is said, 
was jealous of him, and any friendly feeling there may 
liave hitherto been between the two now finally ceased. 
Sulla on his return to Romo lived quietly for some years 
and took no part in politics. What with his genuine love 
of letters and his love of gay company he never at a 
loss for amusement, and he must always have been a 
]>articular favourite with fashionable society at Rome. In 
93 Jie was elected prietor after a lavish squandering of 
money, and ho delighted the populace with an exhibition 
of a Jiundred lions from Africa, from the realm of King 
Bocchus, Next year (92) he went to the East with special 
authority from the senate to put pressure on the famous 
Mithradates of Pontus, and make him give back Cappadocia 
to its petty prince Ariobarzanos, one of Rome’s dependants 
in Asia, whom he had driven out. Sulla with a small 
army soon won a victory over the general of Mithradates, 
and Romo’s client-king was restored. An embassy from 

1 He belonged to quite a minor branch of the Cornelian gene. 
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the Parthians now came to solicit tue Honour of ^liahce 
with Rome, and Sulla was the first Roman who held 
diplomatic intercourse with that remote people. In the 
year 91, which brought with it the imminent prospect 
of revolution and of sweeping political change, with the 
enfranchisement of the Italian peoples, Sulla returned to 
Rome, and it was generally felt that he was the man to 
head the conservative and aristocratic party. Who was 
to have the command in the Mithradatic War and be en- 
trusted with the settlement of the East was the question 
of the day, and the choice lay plainly between Marius 
and Sulla. The rivalry between the two men and their 
partisans was as bitter as it could possibly be. Marius 
was old, but he had by no means lost his prestige with the 
popular party. 

Meanwhile Mithradates and the East were forgotten in 
the crisis of the Social or Italic War, which broke out in 
91 and threatened Rome’s very existence. The services of 
both Marius and Bulla were needed, and were given ; but 
Bulla was the more successful, or, at any rate, the more for- 
tunate. Of the Italian peoj)les Rome’s old foes the Bam • 
nitos were the most formidable; these Bulla thoroughly 
vanquished, and took their chief town, Bovianuin. But 
his victories were, after all, followed by the concession 
of the franchise to the Italian towns and communities 
generally, though an arrangement whicli made them vote 
in separate tribes greatly diminished their political power 
and became a further source of irritation. It was clear 
that Rome was on the eve of yet further troubles and 
revolutionary changes. Her armies, now recruited from 
the very scum of tlic population, had not the loyal and 
honourable spirit of former days, and cared only for 
licence and plunder. On every side it seemed that public 
life was demoralized and politics degraded. In 88 Bulla 
was consul ; the revolt of Italy was at an end ; and again 
the question came to the front— who was to go to the East 
and encounter the warlike king of I’ontus, against whom 
war had been declared. The tribune Publius Bulpicius ^ 
Rufus moved that Marius should have the command ; 
there was fearful rioting and bloodshed at Rome at the 
prompting of the popular leaders, Sulla narrowly escaping 
to liis legions in Campania, whence he inarched on Romo, 
being the first Roman who entered the city at the liead of 
a Roman army. Marius now had to fly ; and he and Ida 
party were crushed for the time. 

Bulla, leaving things quiet at Rome, (piitted Italy in 87 
for the East, taking Greece on his way, and for the next 
four years ho was winning victory after victory against the 
armies of Mithradates and accumulating boundless plunder. 
Athens, the headquarters of the Mithradatic cause, was 
taken and sacked in 86, and Bulla possessed himself of a 
library which contained Aristotle’s works. In the same 
year at Chseroneia, the scene of Philip of Macedon’s memor- 
able victory more than two and a half centuries before, and 
in the year following, at the neighbouring Orchomenus, 
he scattered like cliaff, with hardly any loss to himself, 
immense hosts of the enemy. Crossing the Hellespont in 
84 into Asia, ho was joined by the troops of Fimbria, wha 
soon deserted their general, a man sent out by the Marian 
party, now again in tlio ascendant at Rome. The same 
year peace was concluded with Mithradates on condition 
that he should resign all his recent conquests, give up all 
claim to meddle with Rome’s Asiatic dependencies, and 
pay a considerable indemnity. In fact the king was to 
be put back to the position he held before the war ; but, 
as he raised cavils and Bulla’s soldiers wanted better 
terms and more spoil, he had in the end to content him- 
self with being on the same footing as the other princes of 
Asia,- simply a vassal of Rome. 

Bulla returned to Italy in 83, landing at Brunduaium, 
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having previously informed tlio senate in an official de- 
spatch of the result of his campaigns in Crrcoco and Asia, 
and announced his j^resence on Italian ground. He com- 
plained, too, of the ill-treatment to which his friends and 
partisans had been subjected during his absence. The 
revolutionary party, si>ecially repro.scnted by Ciniia, Carbo, 
and the younger Marius, had massacred them wholesahi, 
confiscated his property, and declared him a j)ublic enemy. 
They felt tliey must resist him to the death, and with 
numerous bodies of troops scattered throughout Italy, ami 
the support of the newly enfranchised Italians, to whom 
it was understood that Sulla was bitterly hostile, they 
counted confidently on success, but on Sulla’s advance at 
the head of his 40,000 veterans many of them lost heart 
and deserted their leaders, while for the most part tlio 
Italians themselves, whom ho confiniiod in the possession 
of their new privileges, were won over to his side. Only 
the Samnites, wdio were as yet without tlie Homan fran- 
chise, remained his enemies, and it seemed as if the old 
war between Home and Samnium liad to be fought once 
again. Several Homan nobles, among them (^ncius Hom- 
peius (Poiiipey the Croat), Metclliis I’ins Mantus (Vassns, 
Marcus Lucullus, joined Sulla, and in the following year 
(82) he won a decisive victory ovm* the younger Marins 
near Prameste (l^ilcstrina), and thmi marched siraight 
upon Hume, where again, just before his defeat of Mai ins, 
there had been a great massacre f)f his adlierents, in ’wliicli 
the famous and learned jurist Mucius Soievola ]>crished. 
Hume was at the same time in extreme peril from tlic 
advance of a Sauinito army, and was barely saved by 
Sulla, who, after a bloody and very hard-fought batth', 
routed the enemy before the walls of Home. With the 
death of the youngm* Marins, wlio killed liimsilf after 
the surrender of Jh’amcstc to one of Sulla’s officers, tlio 
civil war was at an end and Sulla was master of Home 
and of the Roman world. Then came, with the object of 
breaking the neck of the Marian or jiopular party, the 
memorable “proscription,” wlicn for the first time in Homan 
history a list of men declared to bo outlaws and public 
enemies was exhibited in the forum, and a I'cign of tori’or • 
a succession of wholesale murders and confiscations through- 
out Rome and Italy - made the name ot Sulla for ever 
infamous. The title of “dictator” was revived after a long 
period and conferred ujioii him ; Sulla was in fact emperor 
of Home, with absolute power over the life and fortunes 
of every Homan citizen. There were of course among 
them some really honest well-meaning men who looked 
up to him os the “saviour of soci(jty.” After <’elel>rating 
a splendid triumph for the Mitliradatic War, and assum- 
ing the surname of “Felix” (“Epaphroditus,” “Venus’s 
favourite,” he styled himself in addressing Greeks), he 
carried in 80 and 79 his great ]»olitical reforms (see Homk, 
vol. XX. pi>. 7G 1-762). Of these, the main ohjeet was 
to invest the senate, the thinned ranks of which he 
had recruited with a number of liis own creatures, with 
full control over the state, over every magistrate and every 
province, and the mainstay of his political system was to 
be the military colonies which he liad established ivith 
grants of land throughout every part of Italy, to the injury 
and ruin of the old Italian freeholders and farmers, who 
from this time dwindled away, leaving whole districts 
waste and desolate. Sulla’s work had none of the 
elements of permanence ; it was a mere stoj)-gap purchased 
at the cost of infinite misery and demoralization. 

In 79 Sulla resigned his dictatorship and retired to 
Puteoli, where he died in the following year, jirobably 
from the bursting of a blood-vessel, though tliere is a 
Btory that he fell a victim to a particularly loathsome 
disease similar to that wdiich cut off one of the Herods 
(A.cts xii. 23). The half lion, half fox, as his enemies 
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called him, the “Hon Juan of politics,** to quote Momm- 
sen’s happy phrase, the man wlio carrieil out a policy of 
“ blood and iron ” with a grim liumour, amused himself in 
his lost dajs with actors and actresses, with dabbling in 
]»octry, and completing the Alemoin of his strange and 
eventful life. 

For Sulla and Ins tiiiios, there is hia Life hy Plut.'ireli, who liad 
his Memoirs for one of his authuiitieh, ami there arc very iiuincrouB 
referciiees to him in (hcero’s writings. 'Fhe. hest and fullest 
modern aceoiiut of him is that of Mommsen (vol. hi., hk. iv. ch. 

«)• (W. J K) 

SULLY, Maximilian dk HkticUxVk, Duke of (1560- 
1641), French statesman, was born at the chfiteau of Hosny 
near Mantes on 1 3th December 1 560. He deri\ ed his early 
appellation and the title of baron from the place of his birth, 
and was known as Hosny during the greater part of his life. 
Some one of liis imnierons enemies ]irt‘teii<h*d tliat he did 
not really belong to the illustrious family itproscnted four 
centuries earlier l)y the trouvere and warrior QiU'nes do 
IhHliune, but that his race was derived from Scottish 
Hetliiines of no mark. There is, liowcvcu-, no reason for giv- 
ing any credit to this story. Sully was a sccoml son ; his 
elder brother dieil wlien l)ut just of age, and even before this 
liis fatlier (if liis own account may be trusted) treated Maxi- 
milian (so lie liimsclf spelt liis name, and not Maximilien) 
as an ehlcst son. He was only eleven years old when his 
father, mIio was a Protestant, was jiresented to Henry of 
Navarre, and fi*om that time he was more or less inseparably 
attached to the future king of France. He liad a narrow 
esca]io on St Hartliolomcw's Day, but he did escape, and 
wlien little more than sixteen began to take an active part 
in the (’ivil Wars. He distinguished himself not a little, 
especially in tlic character of engineer. In 1 583 ho married 
Anne do Gourtenay, 'who, liowover, died in 1589, and in 
the iiiteiwals of war hv. lived the life of a country gentle- 
man at Hosny. At the battle of Ivry, 1590, he had the 
g(Mul luck, though siM’iously wounded, to capture Mayenne’s 
standaul. As soon as Henry’s jiower was established, 
Sully, 'who, though by no means always a com]jlaisant or 
obliging servant, had been uniformly faithful, received his 
reward in the slia]>c of numerous jilaces, estates, and 
dignities. In 1601 he 'was made grand -master of the 
onlnance and in 1606 duke of Sully. He was also practi- 
cally the king’s minister of linance during the greater part 
of his reign. Alter the assassination of his master ho 
makes no further figure in liisiory, lliougli lie survived for 
many years, saw the risi* of a far greater minister tlian 
liiinself, and did not die till (less than a year liefore Hidic- 
lieu himself died) tlie 22d of December 161J, at Villcbon 
near (Jliartres. 

lie had iiiariicd ;i soi’oiid tune, and anccdidc is nnt ('oniplinicnt- 
an to Ins sn-oiid wife, wliilc liis dauglitiT, wlio ni.iiiicd the groat 
duke of lioliaii, also had a not nnhlfniislicd icpiitation. Sully, 
liowcvcr, will), though dcprivi-d of (and indi*cd ri'signing) all con- 
trol of piihlir aflaiis aher Hcniy’s dc.itli, n'taiiicd gn*at w'calfh, 
lived in what was nhnost a ( {iiii-atuic of tlie .sl.itcly iashioijH of <h« 
time, and busied hinis(‘lf in tlie (oinposition •»! meinoii.s wliieli aro 
among tlie most eunons in form, an<l not the least interesting in 
I'onteiits, of the kind. H<* insfiinted liis .seeietaiies to draw the 
hook up ill llic form of an elnhor.ile addiess to himself, “you tlieu 
did this” ; “you .said as follows”; “as you have been good enough 
to inform us, the alfiiir w'ent on Ibis wise” ; and s'» fmth. And 
he not only liad the hook executed in this extranidiimiy fashion 
hut liad it lead out to liiiii. Its title i.s as odd as other things 
atiout it and inns tlius . Memotres drs Snfjes ct Roy ales f Economies 
dfE'itut^ •liH)irMi(/nes, yolifajues, rt mihtaires dc Henry le Urandf 
VEretajifatre des Jioi/\ le Pnnee dfS Vertus^ des Armes^ ct dcs LovXf 
ct le /Vrr m effef de srn Peayles Franrois. El des serrd tides utiles^ 
obdssaures conrenabk^ el udnunistialants loyalrs de Maximiluin de 
Bithnne^ Van des plus eonltda ns, famdters^ et utiles soldats el serin- 
lea rs da (jtnnd Mats des Etan^ots. Jjediees d la FraneCt ti lous les 
bonjt soldats, <t iotis peuples Frant^ois. Tw'o loho volumes w'ere 
splemlidly printed, nominally at Ainstcidani, hut really under 
Sully’s own eye at his eliateaii, in 1634 ; the other two did not 
apiK'ar till twenty years after his death. As his wealth, his im« 
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and grtlmliUng tettipet, tlie favout wliicU ho had enjoyed 
and hio subaetj^ueiit loss of it, joined to attract odium, his character 
and his book were rather rouchly handled in his lifetime. Har- 
bault, secretary to Du Plcssis-Momay, Snlly’s chief rival, wrote a 
very caustic criticism of the Memoirs^ from which, though it re- 
mained in MS. till the 19th century, Talleniant des lieatix, the 
insatiable scandal-monger, compiled a not unamusing but distinctly 
callimhious article on Sully. Most of the stories it contains may 
be nnliesitatingly disbelieved. At the same time Sully was by no 
means the ideally wisci and good minister that he has not unfrc- 
f)Ucntly been represented as being. He was as faithful as a dog, 
and as surly. He grasped vealth and place to an extent not quite 
compatible with the idea of pure devotion to his king or his country, 
and liis jealousy of all other ministers and all other favourites wiis 
i^Xtravkgant and uncea&iug. Still thei^ is no doubt that he was 
an excellent man of business, 'that, if not exactly what would Im> 
now called an incorruptible imni8tor,he mode no gains not sanctioned 
by the customs of the time, that he was inexorable in iiiierfering 
>vith peculation and malversation on the part of otliers, that he 

2 )poSed the ruinous jjersonal exj:>cndittire w'hich was the bane of 
most all European monarchies m his day, uud that he did much 
both as a man or war and as a man of peace to make France strong, 
united, and happy. His literary }>owcr, moreover, ^Yas far from 
i^mal]. Although the fantastic form of ids Afenioir.% after being 
diverting for a time, grows not a little wearisome, they Jiave phrases 
and passaj^s of great vivacity, which it is reasonable to attribute 
to Sully himself rather than to his sj»okesinen, and they show much 
grasp of administrative business. 

The amitigriTietit of the Memoirs slioekwl the 18th century that in 1746 
the abh4 dc riSclUHO «>r rather re\vT«»t« them in the ordinwy ftirm of 

narrative. This text has of course n(» inU'n'Ht; the pnqicr version with tJie 
roinnientary of Mnrbault may ho fuiiud in tlie collection of Micliaud and 
poninulat. (voIh. xvi. and xvii.). 

SULMONA, or Solmona, a city of Italy, in the province 
of Aquila (Abruzzo Ulteriore), now reached by a branch 
line from the railway between Pescara and Aquilo, lies, at 
a height of 1575 feet above the sea, at the junction of the 
Vella with tlio Gizio (a tributary of the Pescara), which 
supplies water-power to its paper-mills, fulling-mills, copper- 
works, (Src. Insides its cathedral (S. Panfilo), rebuilt by 
Bishop Waltlier of Ocro (Frederick II. *s grand chancellor) 
in 1119, and several times remodelled in the 15th and 16th 
centuries, Sulmona lias in Santa Maria della Tornba a good 
example of pure Gothic, and in Corpus Domini a striking 
instance of the vagaries of Gothic in its decay. The com- 
munal buildings are half Gothic, half llpnaissaiice. A 
Statue of Ovid, the mo.st celebrated native of the city 
(which also gave birth to Innocent VII.), stands in front 
of the cancellaria. In the vicinity of the town is Monte 
Motrone, where Cclestine V. lived as a hermit and founded 
a monastery of ‘*Cele.stinos,” which remained till 1870, 
M^hen it was transformed into a penitentiary. Tlie jjopu- 
lation of Sulmona was 12,594 in 1861 and 14,171 in 1881 
(eommuno, 17,601). 

Sulmo, a city of the Peligni, is first mentionml during the Second 
runic Wat (211 n.c.). It became a Roman colony prolmbly in tlio 
reign of Augustus, and as a municipium it continued to flourish 
throughout the empire. Charles V. erected it into a principality, 
^hich he bestowed on Charles Lannoy of “ Pavia” celebrity. It 
tiHimately passed to the Coruo and Boiglicse families. The bishopric 
is kuQW'n as that of Valvu and Sulmona. 

SULPHUR.^ The sulphur minerals, which are very 
huinerous and varied, arrange themselves under three 
heads, — (1) metallic sulphates, of which hydrated sulphate 
of lime, CaS 04 . 2 H 2 O, gypsum, is the most abundant ; 
(2) metallic sulphides, a numerous family, including the 
majority of metallic ores, of which, however, only iron 
pyrites serves as a source for sulphur; (3) eleynerUary 
fulphur. In the organic world we meet with sulphur 
everywhere, this element forming an essential (though 
i|l|tantitatively subordinate) component of the albumenoids, 
a class of compounds contained in all vegetable and animal 
structures. Of organic materials rich in sulphur we may 
name animal hair (containing about 4 per cent.) and the 
essential oils of t he onion, garlic, a nd m ustard. 

^ This chemical clement has already been treated in its scientific 
aspects under Chkmistrt (vol. v. p. 498 sy.). The present article is 
intended to supplement what is there given, in the direction chiefly 
of practical nppUcatious. 
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Stenaentarp Sitlpfiur, 

This occurs as a mineral chiefly in the Upper Mocene 
deposits and in the Flotz, associated in general with 
gypsum, massive limestone, and marl. Commercially im- 
portant deposits are found in Sicily (provinces of Caltanis- 
setta, Girgenti, Catania), Italy (Latera and Scrofano, pro- 
vince of Rome), Spain (Teruel and Arcos), France (dept. 
Vaucluse), Transylvania, Poland (Swosssowico near Cracow'),- 
and Germany (Liineburg, in Hanover). The exhalations 
of volcanoes include, as a rule, sulphurous acid, SOj, and 
sulphuretted hydrogen, H.,S, which two gases, if moist, 
r^dily decomix)se each other into water and sulphur, — a 
circumstance wdiich accounts for the con.stant occurrence 
of sulj>hur in all volcanic districts. MtPuraco in Colombia 
wears a cap of sulphur (derived from its own crater) which 
accumulates at the rate of about 2 feet per annum, — 
its superficial area amounting to 1435 square yards. The 
solfatara at Bahara Sai)hinque on the Red Sea is said to 
3 rield 600 tons of sulphur annually. The molten sulplmr 
discharged from the crater of the Alaghez in the Armenian 
higlilands forms solid excrescences, wdiich the natives dis- 
lodge from their inaccessible positions by means of rifle- 
shots. A sulphur deposit near the Borax Lake in California 
is estimated to contain 20,000 tons. Most of the sulphur Sicil 
or brimstone of commerce cotnes from the rich fields ofswlp' 
Sicily, where in 1884 the annual production had almost 
reached 400,000 tons. The mode of mining there adapted 
is by a network of horizontal galleries (tunnels) driven 
through the deposit; the .solid squares thus marked off 
are hewn out, a centi-al pillar being left to support the 
roof. The total excavation is generally 100 feet high and 
from 25 to 50 wide; not unfreqnently the whole collapses. 
Dow'n to a comparatively recent date all the w’ork used to 
be done by hand, boys of eight to ton years of ago being 
employed to carry the ore to the shaft and thence to the 
surface ; only where a mine has reached a depth of 325 
feet or more is water- pow'er, if available, resorted to. 
Since 1868, however, the ore at Grotta Calda at least has 
been raised by properly constructed shafts with the help of 
steam'pow’cr, and this system is spreading. 

The Sicilian ores arc rii&toinarily clasMlied as follows : — 

Per 100 partH nf arts J'»*t JOO imtls of or© 

Bulpliur present. Sulphur reeoNeieil. 

nirhestoivH .SO-40 20-«5 

Kich ores 26.80 30-50 

Ordinary 20-25 10.30 

ITie poor yield of actual 8uli>bur is explained by tlio rather primi- 
tive method used for its extraction. A seinicireular or serni- 
cllipticttl nit {cakarotbe) about 33 feet in diameter and 8 deep is 
dug into the slope of a hill, and the sides arc coated with a wall 
of stone. The sole consists of two halves slanting against each 
other, the line of intersection fcirming a debccuding gutter which 
runs to the outlet. This outlet liaving been closed by small stones 
and sulphate of lime cement, the pit is filled with sulplmr ore, 
which is heaped up considerably beyond the edge of thcj pit and 
covered with a layer of buint-out 01 e. In building up the heap a 
immlHjr of narrow vertical passages are left to aflbrd a draught for 
the lii’c. The ore is kindled from above and the fire so regulated 
(by making or unmaking air-holes in the covering) that, by the 
heat produced by the combustion of the least sufficient quantity 
of snlphnr, the rest is liquefied. The molten sulplmr accumulates 
on the sole, wrhence it js from time to time run out into a square 
stone receptacle, from which it is ladled into damp poplar-wood 
moulds and so brought into the shape of truncated cones weighing 
110 to 130 1^ each. These cakes are sent out into commerce. A 
cttlcnronc with « ea|)acity of 28,256 cubic feet burns for about tw'o 
mouths, and yields ahout 200 tons of sulphur. The immense 
volumes of sulphurous acid evolved give rise to many complaints ; 
all the minor pits suspemd work during the summer to avoid de- 
struction of the crops. A calearono that is to bo used all the year 
round must be at least 220 yai*ds from any inhabited place and 110 
from any field under cultivation. 

The yield of sulphur, as seen from the table given above, is miser- 
ably .small, but the scarcity of fuel in Sicily almost prohibits the 
intmluetiOn of any more rational method. As snlphtrr fuses at 
114® C., high-pressure steam at once suggests itself as a suitabki 
medium of heating. In the sulphur- w'orks of Latera, in the pro- 
vince of Rome, the following apparatus (constructed by Gritti) ii 
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tliftW iiiii vritli isncc09S. A verticAl truUcato<l perfomted cono of 
tkick jfiheet^ron Bcms for the reception of the ore. This cone ie 
^oloeedln a eiroilf^r cone of iron, which torminates in a detachable 
* (ligep Wn baain Wlow, and ia provided with a tightly fitting lid. 
All the joints In this outer Bhofl are steam-tight. The inner cone 
. having been charged and the lid aecurod, steam of sufficient pressure 

to ensure a temperature of from to 185'’ C. is blowni into the 
apparatus, which soon causes the sulphur to melt and collect in the 
basin below. After from 80 to 50 minutes, reckoning from the time 
wdien the above temperature ia rwiched, the operation is completed, 
the steam is then turned off and the sulphur made to run from 
the )i)asi^ into a receptacle beside ilio apparatus, to bo cast into 
sticks or rakes. The iron basin is then detechod, and by turning 
aside ail iron damper which held the ore in its place the exhausted 
ore is ihade to drop into a jiit. Each charge of oro amounts to 
about from 25jf to cwts., containing about 885 lb of sulphur. 
Of this some 800 lb are recovered as saleable sulphur, at the ex- 
pense of alxiut 280 lb of oak-wood as fuel. 

,rac- ^ IS.' iioilmann in 1867 proiioseil to extract the sulphur by 
1. means of bisulphide of carbon. The process, afi«*r having boon 
tried at Bagnoh near Naples and given up as hopeless, intio. 
diiced in 1873 in Swoszowice near Cmcow umler the guidance of 
Winkler and has proved a success. The appaiatus is (‘onstiucted 
SO that the hisulphide used in the process of extraction is rocoveiod 
by distillation ; the loss of hisulphide amounts onlv to onc-half 

S jr cent., sometimes to less, and the sulphur produced is very pure. 

ut by far the greater part of the purer (pialities of commcioial 
sulphur is produced from Sicilian calctirone sulphur by di.st illation, 
wdiich removes the 3 j»er cent, or ho of earthy impurities eonfained 
in it. The following apparatus (invented originally by Michel of 
Marseilles mid improved subsequently by others) enables the matiti- 
facturer to pioJucc cither of two forms of “ ruliiied '* sulphur which 
commerce demands. It consists of a stone-built cbsimber of about 
28^5 cubic feet (yipacity, which cominiinieatos directly uitb two 
slightly slanting tuhiilar retorts of iron, cji(*h of ivliich holds about 
660 lb of sulphur. The retorts are charged with molten sulpliur 
from an upper leservoir, which ia kept at the requisite tempeiaturc 
by means of the lost heat of the letort files. The chamber has a 
safety valve at the top of its MUilt, wbicli is so balanced that the 
least siir])his pressure from within sends it iin. The first pull* of 
sulphur vapour which enters the chanibHr takes fire and converts 
the air of the chamber into a inixtui’C of nitrogen and sulphurous 
acid. The next following instalments of vapour, getting diffused 
throughout a large mass of lelatively cold gas, condense into a kind 
of “snow,” known in commerce and valued as “flow’ers of sulphur” 
{florcs mlphuris) Uy eonductiiig the distillation slowly, so that 
the temperature witliiu llie chamber remaui.s at a sulficiently low 
degree, it is possible to obtaiii the whole of the product in the form 
of “flowers.* If cnnijKict (“roll”) sulphur is w’anted the distilla- 
tion ia made to go on at the (piickost admissible rate. The tcnipcia- 
ture of the interior of flic chamber soon rises to more than the 
fusing* iKiint of snljiliiir (IHM/.), and the distilUip? accumulates at 
the bottom as a liquid, wdiicli is tapped otf from lime to time to be 
cast into tlio customaiy form of rods of about inches diameter. 

' III some places sulplnir is c\tractc<l from iron pyrites by one of 
tw'O methous. Tlio i)yiitcs is subjected to dry distillation from 
out of iron or fire-clay tubular retorts at a bright red heat. One- 
third of the sulphur is volatilized 3 KeS« = ^<*384 H- Sjj - and obtained 
as a distillate. The second incilioil is analogous to the calcarone 
tnotliod of liquation ; the ore is placed in a limo-kiln-liko furnace 
over a mass of kindled fuel to start a partial combustion of the 
mineral, and the process is so regulateil that, by tin* heat generated, 
the miburnt part is decomposed with elimination of sulphur, which 
collcc^ys in the molten state on an inverted roof-shaped sole below 
tlie furnace and is thence conducted into n cistern. Such pyrites 
sttlphur is usually contaminated w ith arsenic, ami con»j<picntly is 
of Jess value than Sicilian sulphur, which is characteristically free 
from this impurity. 

k of The sulwtance known as “milk of sulphur” {iac suJyhuria) is 
ihur. very finely divided sulphur produced by the following, or some 
analogous, chemical process. One jwirt of <iuicklinic is slaked by 
means of 6 parts of water, and the paste prodin*ed diluted with 
^ parts of water ; 2 ’3 parts of flowers of sulphur are added ; and 
Uie whole is boiled for alKiut an hour or longer, when the .sulphur 

dissolves,— + 12s = 2CaSj + CaSjOj. 

The mixed solution of pentasulphide and thiosulphate of calcium 
thus produced is clarified, diluted more largely in a tub, and then 
mixea witii enough of pure dilute hydrochloric acid to produce a 
feebly alkaline mixture; this shows tliat only the hulk of the 
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medicine. If sulpluuic acid is used instead of hydrochloHc a*ehi 
the preparation is apt to he coiitainiiiatcd with hydrated sufehate 
of lime. In the United Kingdom, indeed, precipitated sulphate of 
lime used to be added intentionally to produce what the public 
had got accustomed to ; but this practice nos been rightly sloppy 
by tlio nuthoritios. 

During the year 1875 the production of sulphur in Europe i^Produo- ' 
stated to liave been n.s follows : — tion aad 


_ Tons. 



« 

Au&tm-ilun^aiy . .. . ... 8,7&0 

Of) mini miipiie (mcUiauig ,-»000 tons ofiegeneiRksli BuU.liur) 14,000 
llolyium . ” 450 


Total 382,700 

lly far the greater pait of all the sulphur produced in Sicily and 
elsewhere is used for the iminufactuic of sulpiiuric acid. Subjoined 
is an enumeration of some other applications. (1 ) The manufacture 
of guMjwwder (see vol. xi. p. 320). (2) The taking of easts. (3) 

The making of cements : (a) a mixture of molten «ulj»hur and ferric 
oxide i.s used to cement the i.solating hells to telegraph posts ; (5) 
a Tiiixturo of iron filings (100), flowers of sulphur (3 to 20), and 
wil-nmmoniac (3 to 6) made into paste with water is used to cpmeut 
iron bars (f‘once.s, &c.) into stone sockets ; (c) a mixture of molten 
Milphur with ]H>wdcred quartz or gloss has been rci'ornmendcd as 
an acid-proof material for Hiilphuric acid cliaiiibcrs ; (r/) a mixture 
juodiiced by tlio incoiporatioii of |M)W'dcrcd quartz imd colouring 
iiiattcrH, such as vermilion, Ikc., with molten sulphur is employed 
for ornamental articles. (4) The vulcanization of india-niblK*r (see 
vol. xii. j) 840 sy.). (5) Dinsting vine-plants with flowers of sul- 

jdmr 18 Haiti to keep oil* the fungus Vidimn Tuckcri^ wdiich has 
caufcd such dcvaslation in the vini'yards in France and el.se where. 

Sulphur Cumpotuids. 

Siilphiirottcd h3^drogcn, ll^S (see Ci!>:MisriiY, vol. v. p. 499 sq,), Sulphur- 
is iisftl Inigely .as .such, or ns sulphide of iimrnonium, (NH4)j,S ettwl 
=* ‘iNH-j-i for the detection, discriniiiiHtion, and separation of hydro- 
metals.' To give an example : the least (piantity of lend dissolved gen. 
in w'ateros (say) nitrate can be detected by the addition of slilpluir- 
etted hydrogen, which brings down the Icatl as a black preciintate 
of sulphiile of lead,— ?b(N 0.,).^ 4* = PbS 4 *2 H NO^. The preseuco 

of a moderate quantity of mineral acid in the original solution docs 
not intcifetc with the test. What wc said of solution of salts of 
lead holds suhstnutiaily of those of the following gionps of ipetals. 

The forinulfu and the colours of the suljihidcs are given in hiuckcts. 

A. lA^ad (black, TbS), silver (black, Agj^S), mercury as mercurous 
or mercuric salt (bhic.k, llgS4-IIg or HgS respectively), cop|)er 
(greoniKh black, CiiS), bismuth (brown, llijS,,), cadmium (yellow, 

(MS). B. Arsenic (ycllowq AhsSj), antimony (orunge-ied, Sb^,), 
tin as stannic salt Jidlow’, SuS^). The sulphidcH A are insoluble ; 
the sul]>hules 11 aic Koliihle in .sulpliide of ammonium solution, and 
the latter, from this solution, can be repretipitated by acidi II cation 
with dilute Milpbiiric or bydrocliloiic acid, 'riie brown SnS pro- 
cipitiited from stannous salts is insohiblu in the (colourless) solution 
ol (Nll4),3, but soluble in tlie yellow' solution of the pol^'suljdiide 
lNil4)2Sg,’ a.s SnSjj. C 'J’lio following metals are^ not precipitated 
from their salt solutions if these are acidified sufticientfy by added 
mineral acid; but they are precipitated from their neutral or 
allvalinc .solutioiiH by sulphide of aiinnonium ; — ^iron (black, FeS)* 
niikel (black, NiS), cobalt (Muck, CoS), manganese (flesh-coloured, 

Mn.S), zinc, (wlnte, ZnS). Aluminium and chromiuiu, given aa 
suits of their oxides, arc precipitated by sulpbnle of ammonium 
as hydrated o.\idcB (Alj03..x'HaO, colourless; CroOg.irllaU, green 
or viole.t). The reagent act.s oh tlie.se «s ammonia, MHa, the ‘HjjS 
being liberated, ami l)eliave.s in a similar way to ai’id solutions of 
certain .salt.s, r <7, tlic pbospliatoK, of the following gioup D, these 
.suits, c.tjr., being ]»rccii»itutcd as such. The ordinary salts 

of group D (barium, strontium, calcium, magnesium), and the salts 
of the alkali metals E (pot.-issium, soiiinin, &<*.) genemlly, give no 
precipitate wdtli either sul])hu lotted liydiogcu or sulphide of am- 
monium, It is easy to trunslale w hat we have .stated into a method 
for the separation of groups A, 11, (D and E), fioin one another. 

Of the three chlorides treated of in CiiKMi.srnv (\ol. v. p. 501) Chlor- 
only the lowest, S.,(^lo, is of iiiduHtriul impoitance. It is prepared idea, 
by passing perfectly dry chlorine gas overheated sulphur contained 
in a retort, the retort being cr)nnoc.tod wutli a condenaer constructed 
80 that the uncoridensod vujiouis aie Jed uw'oy into the chimney. 

The two elements unite n-adily, and ehloiidc of sulphur, BaCls, 
distils over, contaminated, however, by inoie or less of surplus 
chlorine present as higher i-hloiulcs. To remove (or decompose) 
these the crude produ- t is .subjected to fractional distillation ; the 
Ihermometcr rises rapiilly and soon becomes constant (at about 136" 
under 7.08 mm. pie, sine). W'liat afterwarils distils over, at the 


fttt aaditional supply of sulphur (by the action of the UoSjOg on coiislaiit hoiling-point, is collected a.s pure S3Cl2,--a yellowish red 
the dissolved H^); hut this thiosulphate sulphur is yellow and liquid of 1-68 sp. gr. at 16''-7 C. and 17055 at 0" (Komi), wliicli 
epmpfict, while the CaS, part has the desired qualities, forming an ojuits fumes of liydroehlorie ncid in moist air. Its smell is eharac- 


femely fine, almost white, ]>owder. The precipitate is washed, 
ectedi and dried at a very moderate heat. It is used as a 


I Sec 8oi>ivK| “ Le Blauc process for making soda ash/' p. 243 above. 



I 


636 SULPHUR 


toristic aiul unplcu/sant. Chloride of sulphur is dccoinjJosiMl by 
water, alcohol, ether (see Chkmiktuy) ; ami benzol and biMulphide 
of carbon mix with it in all pro])ortions ^^ithout clcc(»nqiosition. 
A inixturo of 100 parts of bisulphide of carbon and some 2*5 of 
chloride of sulphur is used for Hie vulcanization of (chiefly Mbcot) 
india-rubber. The mixture is readily imbibed by the rublwr, which 
when allowed to dry (at from 22'" to 25^*0.) gives up the bisulphide 
of carbon and the chlorine of the reagent, the lattor as II Cl, hut 
retains its .sulphur in a state of cliemieui combination. 

Sulphur- The gas SO.^ (sec Ciikmistiiy, vol. v. p. 501), produced cxtcm|>oro 
ous acid, by the eoinbustion of 8ul]>lmr, is used for the bleaching of silk, 
w^ool, straw, and wicker work, also for the disinfection of rooms 
and of winc-ca.sk.s (to prevent acetous fermentation). A solution 
of the g«8 ill water is manufactured industrially, for use chiefly in 
tlie manufacture of sugar. It is added to the beetioot or cane juice 
to previuit its fermentation while awaiting concentration. A 
solution of “bisulphite of lime” (produced by satin ating milk of 
lime with sulphurous acid gas) i.s much used as an antise]>tic 
generally. Liquefied Ruljdiur dioxide has found an applh'alion ns 
u frigoritic for the mannlacture of ice. The a])par!itus nsetl is so 
constructed that the volatilizcil suljilmr dioxide is all caught and 
recondensed. Sulphuious acid w’hcn rcqiiinsl as such or for the 
making of sulphites is alway.s ])joduced, even indnstiially, from oil 
of vitriol, by reduetiou with citlici sulphur or chaicoal. In tlic 
heat the reactions are 2SO;, + S — .‘iSO^ and ‘iSO^ + C — CO.^ d 2SO.j 
respectively, and eitbci can lie (and is) executed ]uactically in <*ast- 
iron vessels. Tin* presence of carlmiiii* ai’id in the gas jiroihiced by 
the charcoal process docs not inteihrc with the [iivparatiuii of 
sulphites. 

Tlilosul- The soda .salt Na.jSjjO,*! SILO, known commercially as hyj»o- 
pbates. sulphite oI .sinla, is used iiidiistiially lor chiefly two pur]M)ses, 
namely, (1) as a solvent f(»r chloride of silvci iii ]>liotogra|diy (se 
Pjio'KKiliAi'HY),— AgCl + iVa._,S.j03- Na(‘l-l- AgNaSoOj, and (2) as 
an “anticlilor ” in jiapcr making, to destroy the remnants of clilo- 
rine in bleacdied papei pulp. To uiiderstiiid its action wv need 
only know’ that eliioiine and w’atcr in siirli cases aet like oxygen, -- 
C1.J+ 1120=5.2 H Cl + 0 ; cveiy 4x0 thus prodins'd eonveits one 
8jj< kj of Na20.S202 into 'JSOg of sulpluirie acid. For the prepaiation 
of this .salt a great many met hods have been invented. The simjdest 
to exjdaiu is the treatment of a solution of normal sulphite of 
8o<liuin with sulphur, — SOgNa.. h S - S.p3Nay. Instead of aduing free 
sulphur, Liebig prepaies a solution of polysuljdiide of sodium (by 
dissolving sulphur in caustie-stida ley) and adita it to the sulphite. 
The surplus sulphur combines with the sulphite ; besules, the ]»oly- 
8ul{)hidc contains thio.su1])hatc from the first. Another method is 
to pass sulphurous acid through a solution of sulphide of sodium. 
Here, by first intention, if w'c may say so, sulphite ot sodium and 
H2S are produced ; but the ILS ami tlie cxce.ss of SO., give water 
and snlplinr, and two tbirds of this snljdinr iiniti* with the sulphite 
first formed into thiosulphate. The ciiide sulphide of calcium, 
which is ])ioduccd so largely 111 the Le IJlaiu* process (sec SoturM, 
suprut ]) 213), wlieii exposed to the an* gets oxidized, with foima- 
tioii of calcium thiosulphate, xiliieh enii be extracted by means of 
xvater and converted into sodium salt by double decomposition 
xvith caiboiiate or sulphate of soda, rure thiosulphate of soda 
forms large transparent monoclinic pri.sms, which lose no watei on 
exposure to ordinary air in the cold. At about 48** C. they fuse into 
a liquid, xAliich may remain liipiid on cooling, but solidifie.s sud- 
denly wlien a fiagmeiit of the solid .salt is dropped in. lUO parts 
of water dissolve 

at If." 2.r 3.r 4,V^C. 

65 75 81) lOfl parts of the salt (Mulder). 

The solution is not subject to oxidation in the aii. 

Sul- Tlie anhydride SO,, is used laigely in tlu* nianufaeture of tar 

phuric colours. Oil of vitriol is decompo-sed by dropping it on a mass of 

acid. phi till um scrap kept at a bright red heiit within a tircchiy retort, 

— SO4H2 — H.^04-S02 + i0._j ; and, after removing the xvater — the 
bulk by partial condensation and the lest by means of vitriol— the 
Hulpliur dioxide and the oxygen are made to recombine, by passing 
them over platinizod asbestos at a ilull revl lieat. The fumes of 
SOj, formed are condensed in a dry receiver by application of cold 
from without (Winkler’s process). 

/rile fact that finely divided platinum, in virtue, 01 ifs power of 
condensing oxygen, induces the union of SOg and JO-j into SOs has 
been know’ll for a long time ; but all attempts to utili/e the reaction 
fur the piodiietioii of sulphuric acid from a mixture ot sulphur 
dioxide, air, and iiitiogen nroduced by the combustion of sulphur 
or jiyrites in air have failea. The platinum acts too feebly 111 the 
presence of the unavoidably large mass of nitrogen, and soon loses 
Its eflieaey altogether owing to the aecumnlation on it of jiai tides 
of incombustible matter from the kiln gases. Oxide of cbroiniiun, 
CigOa, and oxide of iron, F0.JO2, act like ]datinnui, through transi- 
tory formation of the respective sulphates— the gases produced in 
jiyrites kilns include a considerable fpinntity of ready-made SO, 
— blit they also are not available practically for the making of snl- 
phui'ie acid. In short, all attempts to produce this reagent other- 
wise than by means of the old Nord hausen or the chamber process 


have so far been unqualified failures industrially. In regard td the Chan 
cliamlHir process we may add a few notes to what has been said proci 
under CiiKMis'i'iiY (vol. v. p. 503 sg.). A.s stated in that article, ofpr 
nitrous acid, NgOg, wlieii brought into contact with siiflicieiitly ducti 
strong vitriol unites with it, giving rise to bodies similar to ehanihcr 
crystals,— NA+n,0 + 2S0,=2S0i^^^^ ; 

or, xvliat comes jiractically to the same, 

N203 + S03(out of the vitriol) sSOg^Q®. 

In the ]»rescnce of sufficient water this union does not take place, 
because the xvatcr causes tlie ]»roduct to break up as shown by the 
equation if read from right to left. These facts explain why a 
stronger acid than one eontaiiiiiig some 60 per cent, or so of real 
H.2SO4 can not he produced directly in the ehainhcr. This incon- 
venience has led, in the hands oi Clay - Lussae., to an important 
improvement 011 the original process. He inserts bctxveen the 
ehainhcr out let and the chimney a tow'cr made, of acid-proof stone 
and filled x\ith jiicces of coke, over xvliich eonecntratcd oil of vitriol 
is made, to triels.le down xxhilc the, chamber gases ascend through 
the tower on tb(‘ir w’ay to the chimney. The vitriol absorbs all or ^ 
most of the xvhii h would otherw’lso be lost, Hut the jiractical * 
rc'liberation of the N.2OJ, W'as beset w'ith very great diflicultics, which 
have been fully overcome only by a more recent invention of CHover’s. 

He places between the kiln and fbe entrance side of the chamber a 
tower similar in constnieLion to Ciiy-Lussac’s, which the kiln gases 
have to traverse before they get into the latter. Through the tow'er 
he runs at the same time a .stream of nitrated (fSay-Lussai*) acid 
and one of ordinary (‘hamber acid. The latter acts on the nitrated 
acid os w’.iter ; at least it virtually sots free tho combined nitrous 
acid, so that it i.s reduced by the .snlphui’ous acid coming fiom the 
kiln to nitric oxide, which travels into the chamber with the rest of 
tlie gases to do duty there in the well-know’ii iiiaiiiicr. As the kiln 
gases are very hot, a considerable quantity of the W’liter which goes 
tliiough a (Hover tow'er (as chamber acid) is volatilized and thus 
made to supply |>ait of tlie steam nccc.ssary for the process. The 
(Hovit tower, licsules liiUilling its priimiiy object, serves to concen- 
liatc part of tlie chainher a<‘id and to siipjily part of the neces- 
sary steam without ex])ense for fuel. The expenditure of nitrate 
of soda, which befoic the introduction of the tw’o tow’cis used to 
amount to fiom 8 to 13 parts per 100 of sulpliur Imrned, has been 
reduced to from 3*5 to 6’5, The ludual loss 01 nitrous acid of course 
is the less, mfcnsjmriOxutj tlie larger the chamber, and (for a given 
ehainber) the greater the care with which the jirocess is condiu'tcd. 

Hut even under the ino.st skilful management more nitrous acid is 
hist than eau be uceounted for by tbe unavoidable imperfections in 
tlie apiiaratiis and in tin* mode of working them. From the in- 
vestigations of Weber and of Fremy it appears tliat, in the presence 
of relatively imu h water more espciaally, jiait of the nitrous acid 
siillcis reduction, not to nitric, but to nifioiis oxide, NyO, which, 
being unsusceptible of direct oxidation, is lost for tlie process. 

Foi a gieat many jiiirjioscs (c.g., the manufacture of “ super] ihos- l*i 
)»luitc” from bones or mineral pbosjibate of lime) the GO to 64 pertl 
cent, acid wliich comes out of the chamber can he used as it is ;at 
hut it Is not strong enough for all pinqioscs. In the product ion ofai 
stronger (from eliambcr) acid the liist step always is to run the 
aeid into long, veiy shallow lead pans and to simply boil it down 
in these, eitlicr by the ap]iliealjon of he,at from below, in wbie,li case 
the bottoni.s of the pans must he protected by making tlieiii re.st on 
ihites of iion, or by enclosing tbe puns in a vault and causing tho 
lot gases of a furnaec fire to strike along tbe surface of tho acid. 

The result in either ease is that, while iiioie and more water goes 
aw’aj’^ as .steam, tbe residual acid of course gets stronger and stronger. 

Hut W'ith the strength the boiling-point lises, and, as necessary 
eonsetjnenccs, tho extent to W'hieh tho aeid attacks the lead (with 
fornintion of sulphate niid sulphurous aeid) and the danger of melt- 
ing down the pans by local ovcrlieating become greater and greater. 
AVben the arid has come up to about from 78 to 80 per cent, 
(eorrespouding to a s|H*cilic gravity of 1 *7 after cooling), it is not 
.safe to jiush the concentration any further, quite npaH from the 
fact that an acid of 80 jier cent, when boiled down emits a very 
appreciable proportion of acid along with the volatilized water. 

An achl of 1*7 indeed i.s amply strong enough for a variety of 
upiilications, such as, for instance, the eonversion of salt into sul- 
pliate. If u stronger acid is wanted the concentration must bo 
continued in gla.ss or platinum retorts. 

The vitriol maker’s glass retort, as a rule, consists of two detach- ^ 
able parts, namely, a pear-shiijied body about 3J feet high andi 
nearly 2 feet in diameter, and a glass alembic whoso wider end fits j 
the mouth of tlie pear, while its narrow’cr outlet end points dow’ii-’ 
wards and terminates within a slightly £?'inting lead-pipe, wdiich 
conveys the. distillate to a leaden tank. Tlie retort rests on a 
layer of sand eoiitainod in a closely fitting iron basin, and tho 
lateral space lietwecn the two is filled completely with sand. Tho 
iron basin is suspended within a furnace in such a way that only 
it, and not any part of the retort, is touched directly by the flame. 

As a rule, some twelve retorts stand side by side, each in its ow]| 
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sandbatli, and are beated by the same fire. As the tempcmturc of 
the boiling liquid and of the vapour rises at the end to beyond 
300* C., a sudden draught of cold air might cause rupture of a 
retort : the apparatus is tiierefore placed in a special room accessible 
only through double doors, and tiie inner door is not i>orinitted to 
l)e opened before the outer 1ms been shut. The acid, as it is hull- 
ing down, gets stronger and stronger, hecanse, although the vapour 
is very strongly acid from the first, its ])ereen<age p' of real 
nt any given stage is less than the value p, which obtains in the 
Itoiling litjuid as it is at the time. ;/ at a given barometric pres- 
sure is a fixed function o\' p only, and increases asp increases ; the 
ditference p -p' accordingly gels less and lc»ss. It become.^ nil, not 
when the acid has become pure H2SO4, but ubon it bus c<miK up 
to the composition I2SO3+I3H2O (Marigiiac). This particular 
liydrate only boils without change of com jmsition; even pure H2SO4 
when distilled, by giving up more than ISO^ for lHj,0, becomes 
reduced to that liydrate 1280,, + 13HO, which then boils without 
further change of composition.' A stron^r achl ilntii “ Alarigiiac,” 
ns we may call it, cannot be produced by tlie concentration of weaker 
acid, ami even its production (from 1*7 a<*id) involves a veiy con- 
siderable loss of acid as distillate. Hence practically the process is 
stopped when the acid in the retorts has come up to some 96 [ku* cent, 
of H«S04, which is ascertained by the specilic gravity of the hist 
ninnfiigs being at a certain value. As soon as tliis point is rcachiMl 
the retorts are allowed !»> cool till the contents can be witlidiawn 
with safety by means of lead siphons into glass carboys. This, 
Jiowevcr, moans a considerable loss of time and fuel ; Iwjsnles, the 
jirocess of distilling from out of glass vessels is not free from danger, 
ami for those reasons it is preferred in many cstalilishincnts to con- 
ceiitiatc the ]»an aeiil in large pl.itiiimn stills, although these are 
cNtreniely expensive. The gicat advantage ot the platinum still is 
that it a<iniits of continuous working ; while ]»aii acid (containing 
say 1 til of water per N lb of full strength — 96 ])or cent, or so - acid) 
runs ill, and a far w'eaker acid (^-ontainiiig for the same ]M‘ri<Ml of 
time 1 of water and n tt> of lull strcngtli acid) is ilistilliiig over, 
the balance A'- u fi> of linislied acid is being witlnliawn l»y means 
of a ])latinum siphon. The ontei limb of the siphon in its middle 
portion divides into a system ot foni narrower tnl>e.s ami is cooled 
down by means of a eold-w'.itcr jacki-t surroumling it, so that the 
acid can be run direct ly into carboys, 
num The platinum rctoit in its latest fonn has a large undulating 
t. bottom made of stKuig metal, on wdiicb a rapidly couvergiiig low 
body joins, made of thinner imdal because it is not so directly ‘‘v- 
])Osod to the Hame. Along with this still a flat platinum pan is 
used with nil undulating bottom siniilar tt» that of the still for the 
jirolimimiry concent rat ion of the and. As platinum is not liable 
to fuse or he attacked hy any st length of boiling acid, a ielativ<‘ly 
small pltilinum pan does as much work as a far larger one made 
of lead. 

Su/p/ia/r.t. 

Several of tliese arc treated of under the heads of the respective 
bases, 'riiiis, for tin* sulphates of ainnionia, see Ni'I’Iiookn, vol. 
xvii. p. 515 S7. ; for Potassium and S<»J)IUM, sec these aiti<de.s ; for 
ealciuiii, see L14MK (vol. xiv. p. 618) and (Jyi’sum (vol xi. p 351) ; 
tor hariiini, see l» miy n:s (^ ol in. p. 406) ; for m igncsiinn, sec Ej'som 
Sm/ps (vol. viii. ]). 496) and M vunrsium (vol. \v. p. 217) ; ami lor 
iron, sec Coni'KiiAs (vol. vi. p. 352). 
hate Sulpliale of aluinininni, Al.j(S()4), 1 18II.X), the active ingredient, 
iinii-of Alum (vol. i. ]». 613), is imw heing pn»dn<*cd indnstiially in a 
i. state of perfect IVciMloin from iron, and is inoie and moie taking the 
place of alum. Paper-makers, at least, m» longer use anything cl.'sc 
for the piodiiction of alum ina soap, whuh in iiia»diine-niade paper 
serv'es as the. ])rincij)al iiigiedient of the si^ie. The nude salt is 
easily produced by treatment of rel.itively pure baiiMto (native 
liydrab'd alumina) or ehina clay wdtli ebamlu-r acid at a suitable 
temperature. The resulting mass is dissolved in A>atci, the nmhs- 
solved matter (silica, &c , allowcil to settle, the clt-ar lionor dr.iwn 
off, and from it an anoJogy fci what i.s wanted i.s obtained bv^ evapo- 
ration to a .small volume and allowing to crystalli/e Put the salt 
tlius obtained is always contaminated with a A'ari«*ty ol fincigii 
sulidiates, including aufjihate of iron, and lliis hLst-named mipuiity, 
for the inajority of {ip]>Iications, cannot he suffered to lennmi. One 
of the best methods for its removal, if not the best, is that <li^- 
covered by Semper and FahlheM’g : the solution, which nnsst contain 
all its iron as ferric salt and contain .sonieivliat less than the iiorncd 

I u’oportion of sulphuiic acid, is digested with hydrated Innoxide of 
ejui. In tlie I’oursc of about a week all tlie iron is tomj»lcfclv 

I precipitated. The better ipialiLies of sulpliale of alumina no** s 
lavo at most only a few tliousaiidth.s ihu* cent, of iron. 

Sulphate of copper (blue vitriol) is made technically in cliicflv 
two ways. One metlKMl is to licat metallic* copper to rediies.s in air 
until it is almost completely oxidized, and to dissolve the oxide by 
means of dilute .suljphuric acid. The CugO present behaves like a 
mixture of metal and OiiO. Another process starts from the sub- 
sulphide CuoS (produced inelalhirgically as “mat,” or perhaps ex- 
pressly from its elements), and converts this into sulphate and 
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oxide by careful roasting. The product is dissolved in dilute sul- 
phurio acid. Large quantities of blue vitriol are produced incident- 
ally in the “ jiarting ’ of auriferous silver (see Gold, vol. x. p. 749) 
by means of oil «)f vitriol. Sulphate of copper crystallizes fi*oui its 
aqueous sidution in large traiispaieiit Idue crystals of the tricliiiic 
system ; their conqwsition is (.’USO45H2O. The crystals arc stable 
ill tlie air. At 1(»0® C. they lose 4H„0, the last H^O requiring a 
temperature ot 260'* C. for its ex}>ulsion. The anhydrous salt is 
<liity white; it readily leunitcs with W’ater, and consequently is 
available as a dehydiating a^eiit, for in.stance, for the jircqiaralioii 
of absolute alcohol fiom spirit of luae. 100 paits of water dissolve 
at 0* 10° 20'* 50° 100° (\ 

31*6 37*0 42*3 65*8 203*3 ]»art.s of eiystallizi*d salt (Poggiale). 

The salt is insoluble in alcohol. Hhic vitriol is used largely in 
electrotvping and for many oiln'i imrposes. 

Subjoined are two geneial tests tor sulphur. (1) All sulphur Analysis 
coinpoumls when brought in contact at a rctl heat with a inivturo 
of nitre and cnibonateof soda (or some other equivalent alkaline 
oxidizing inixtuie) are changed so that the snlphui assumes the 
form of alkaline snljdiatc, which ean ho extracted by means of 
water. From the (tillered) solution the St>, is jwecipitatcd by 
addition of ebloride of ])ai*ium as HaS()4, a wdiite powdery preci]>i- 
latc cliaracteristieally in.soliihle in water and in dilute acids. (2) 

Any non-volatile sulphur conipouml, when heateil on ehareoal in a 
reducing flame with carbonate ot soda, yields sulphide of sodinin 
(“hejwir”), wdiich, when moistmied with water on a .silver com, 
jirodiices a black stain of metallic suljdiulc. (Conipaie Sklenium, 
vol. \xi. pp. 631-632 ) (W. D.) 

SrLPUnns SEVEHUS. See Sevkrus. 

•sultAnpitr, or SULTANPOOK, a district of British 
India, in tlie RiU Bareli (liny Bareilly) division of Oudb, 
under the jurisdietion of tlie lieutenant-governor of the 
North-WesU»rn l^rovince.s lying hotween 2G“ 39' and 27“ 
r>8' N. lat. and 81 * 30' and 82' 44' E. long. With an area 
of 1707 .square miles, it i.s bounded on the N. l>y FaiziibAd, 
on the E. by Jaunpiir, on tin*. 8. by I^^l•tAI>garh, and on the 
AV. by liAi ikireli. The snrfa(*o ot the district is generally 
level, being broken only by nivine.s in the ueighlKiurlKMid 
of the rivers by which its drainage is efifected. Tlie central 
liortion of the di.stric‘t is highly cultivated, while in the 
south are wides])re{id arid ]>laiiis and swurnpy jhila and 
marshes. The princijial river is the Gmnti, which pas.H 0 s 
tlirough the centre of Sultiinjuir ami affords a valuable 
liigliway for eomimircc. ^Minor streams arc the KAndu, 

Pili, Tcngha, and Naudhia, the last two being of some iin- 
jiortfinec, as their channels arc dc*oj>, thougli narrow, and 
lorm the outlet for the supertlnous water of the extensive 
scries of jhils. There are no fore.st.s in the district, the 
only tree-covenul tract.s being stunted jungles used for 
fm‘l. Wild animals are very few% ( hielly w’olve.s, nylghau, 
and wild hog. Then* are .some good roads in the district, 
chief of which is tlie imperial liigh road from FaizAbfid to 
AllahAbAd, which intt*rsects it from north lo .south. The 
Ondh and Boliilkliand Bail way traver.si's the district for a 
few miles in the extreme cast. The climate i.s considered 
mild, tem])eratc, and hcfiltliy; the aveifigc aiiiinal rainfall 
is about 4(5 inchc.s. 

Tin ]»opuIation, acconliiig to tin? census of 1S81, was 9.'"»7,912 
(males •175,125, females 482,787), of wl)otlfj 856,329 were Ijiiidiis 
ainl 10],52t Mtihammcdaim. The onlv town iMth a population 
exceeding .5000 is Sultiliipur, the ndniiinsti.ilne Iieadtpini ters of 
the di.strn*t, aaIih’Ii is situ.'ited on the light Inek «*f the Gumti, and 
in 1881 eoiitalinMl 0374 inluibilnnts. Of the tot;il .iiea 571,795 neres 
W'crc leturiied as enltiv.itid in 1881-85 jiinl 36S,9I I ;»s eiiltivalde ; 
the total aiea nndei ciojis in llio .same ye.ii was 672,058 acres, wlient 
and lice being the princqml pioilncts. The tiade of the di.stiiet 
deals piineipalh ivith giain, cotton, niolas.scs, and n.'itive ( loth, ami 
its iii.iiinfaetnies -wluch, Imweiei, sue iiimrijmrtant ^ comprise 
coarse cotton doth, brass icssds and othei metal work, sugar, and 
imiigo. The only incident wortliy of mde in tin* Inst 01 y of the 
disluct rtiine the’ihitish aiinexatioii ol Ondh is the revolt of the 
native troop.s .stulmncd at Sult.inpin during the mutiny. The 
troo])s lose. 111 rebellion on 9th dune 1857, end, after tiring on and 
mnrdeiitig two <4* llnir olliei-i.s, sin ked the .station. Upon tin 
restonitum of older Sultanpur eantonment was .stiengthenetl hy a 
detachment of iJiitish troops; but in 1801 it was entirely aban- 
doned a.s a inilitai y station. 

.SULTT ISLANDS. See rniLrrriXKS, vfil. sviii. p. 752. 

SUMACH. Sec Lkatuer, vol. siv. p. 382. 





fhitVL in Afalay.ealkd J^ln JPcuich^ or Indaltu^ 

18 one of the largest and most important islands of the 
East Indian Archipelago. It stretches from north-west to 
south-east for a distance of 1047 miles, — Tandjong Batu, 
the northmost point, being situated in 5* 40' N. lat. and 
the Bouthmost in 5” 59' S. lat. The greatest breadth is 
about 230 miles. In area it is estimated that Sumatra, 
with its 170,744 square miles, ^ is thirteen times the size 
of Holland, of wliich country the island is in large measure 
a dependency. The nurtheru half runs obliquely parallel 
to the Malay Peninsula, from which it is separated by 
the Strait of Malacca, and the southern end is separated 
by tlie narrow Sunda Strait from Java. Unlike Java, 
Sumatra has a series of considerable islands (Nias Islands, 
Mentawei Islands, ikc.) arranged like outworks in front of 
the coast that faces the open Indian Ocean. The general 
physical features of the island are simple and striking : a 
range of lofty mountains extends throughout its whole 
length, their w^estern slopes descending rapidly towards 
the ocean and their eastern looking out over a vast alluvial 
tract of unusual uniformity. This mountain range is 
known as Bukit Barisan or Chain Mountain. It varies 
in average height from 1500 to 6000 foot, and con-sists of 
three or four ridges separated by plateau -like valleys. 
Among its more remarkable summits are Ya Mura or 
Gold Mountain, near the north en<l (6879 feet) ; 8crct 
Berapi or Merapi (5857 feet), in O'* 44' N. lat.; Pasaman 
or Mount Opliir (10,866) ; Moraju (9563) ; Indrapura, in 
1* 36' 8. lat. (11,800), which has the reputation of l>oing 
the culminating point of the w^hole island ; 1 )cinpo (10,000) ; 
and Abong Abong (10,000). The summit of Indrapura 
was reached by the Central Sumatran Exi)cdition of 
1877-79. 'JWards the north end of the island the spurs 
of the main chain sometimes c.xtcnd towards the neigh- 
bourhood of the east coast. Owing to this configuration 
of the island, the water -courses of the western side are 
comparatively short; only very few of them are large 
enough to bo navigable. Those of the eastern slope, on 
the other hand — such as the Tamiang, the 8imiiang, the 
Asahan, the Kubu, the 8iak, the ludragiri, tlic Jambi, 
the Kampas, tho Palembang - are longer, and can not un- 
frequently carry vessels of considerable burden. In their 
lower courses they form enormous inosculating deltas. 
The luoiintainous regions contain numerous lakes, many 
of them evidently tho craters of extinct volcanoes. Wlicn, 
as Bomotiines happens, two or three of these craters liave 
merged into one, tho lake attains a great size. Amongst 
the larger lakes may be incutioncd the Tao 8ilalahi, with 
its offshoots Tao Muara and Tao I3aligo ; Manindji, to tho 
west of Fort de Kock ; Sinkarah, soutli-east of Fort do 
Kock; Korintji, inland from Indrapura; Banau, inland 
from Tampali ; and tho lake of the X. Kotas, in tho 
Padang Highlands. 

Volcanoes . — Sumatra still possesses several centres of 
volcanic eniption, and in 1883 its southern extremity 
shared with Java in tho disasters of the Krakatoa outbreak. 
Indrapura sends up from time to time heavy columns of 
smoke. Mompi,^ the most active of tho volcanoes in the 
island, was in full eruption in tho years 1807, 1822, 1834, 
1845, 1863-64, and 1872. Mt Talang in the Padang Higdj- 
lands, also has three craters, one of wdiicli is filled with 
molten sulplnir. Junghuhn registered sixteen Sumatran 
volcanoes, and others have since been discovered. 

Geology . — A large part of the Sumatran highlands con- 
sists of very old (probably Silurian or Devonian) slates and 


* The triangulation of Sumatra was commenced in June 3 883 by 
the measurement of a base line 4857 metres (nearly 3{ miles) long in 
the neighbourhood of Padang. 

* For an account of changes In the principal crater see Verbeek’s paper 
in KaUinrlc. Tidschr. van Ned, 1885. 
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clay sefaiists, 

schists, and travet^sed by veins pf qnnrtx » .^raibiWi 
plays a considerable part, though it does Hot come so much 
to the surface. Carboniferous rocks (marls, sandstohe^ 
limestones, <kc.) arc in some places well developed! 
Between the Carboniferous period and the Tertiary tnere 
is a great blank all through the island. Augite-andesite 
of late Eocene origin has greatly modified the surface of 
the country, and constitutes, inter alia^ the main part of 
the Barisan range.**^ Tho Tertiary formation is strongly 
developed in four different divisions. They are usually 
considered to be Eocene ; but this determination rests on 
badly 2)roservcd fossils. The oldest or breccia division 
consists of debris of carboniferous limestone, syenites, and 
granites, sometiihes in tho form of breccia proper, some- 
times in that of sandstones or marl clays. The fish remains 
found in the marls have led some palaeontologists to assign 
a greater antiquity than that of Eocene to these etrata, 
while others, again, consider them to be Miocene. Above 
this division (a2q)arently absent in south Sumatra) comes 
the second of sandstones, clay rocks, coal-beds, and coab 
The coal apj^cars to be tho result of a vegetation which 
grew in situ. Above the coal is sandstone, sometimes 1000 
feet thick. The third division consists of marly sandstones 
of evidently marine origin ; it is w'cll developed in west 
Sumatra, but is absent from the south of the island. The 
fourth division is a limestone, ricli in remains of corals, 
molluscs, echinids, and especially in Orbitoides-, it is well 
developed both in tho "west and in the south, Miocene 
deposits are more abundant in the south than in tho west. 
At Luhii Lintang in the Benkulen residency the Elmma 
fossils are characteristic.^ 

Minerals . — Sumatra possesses various kinds of mineral 
wealth. Gold occurs in tlio central regions ; gold mines 
have long boon worked in Menangkabau and the interior 
of Padang, and gold- washing is tjarried on in several of 
the streams. Tin, which forms the staple of tho neigh- 
bouring island of Bangka or Baxc.v (7.C.), is found more 
especially in Siak and the “division^* of the li. Kotas. 
Co]»])er mines are worked in tho Padang Highlands (most 
largely in the district of J..ako Sinkarali) and at Muki in 
Achin. Iron is not unfrequent, and magnetic iron is ob- 
tained at the “Iron jltouiitain” near Fort van dcr Cai)ellen 
(Tanah Datar). (^oal seams exist in tho Malabuh valley 
(Achiii),^ in the Sinamu valley, and on both sides of thp 
Ombiliu (Umbilin) river; the Ombilin field was brought 
into notice more especially by Mr D. D. Veth of the 1877- 
79 expedition. Lignite of good quality is found in several 
localities. Oil wells are worked at Langkat and other 
places ; and arsenic, saltpetre, alum, naphtha, and sulphur 
may be collected in the volcanic districts. 

Administrative l)imions.~ -TiifQ process by w’hich tho 
Dutch liave advanced to their jiresont position in Sumatra 
has been a very gradual one, and even yet, though their 
supremacy is effective all round tho coast, much of tho 
interior remains practically unpossessed. The foilowung are 
the more iinjiortant jiolitical subdivisions of the coulltr}^ 

A. The l^utcli government of the West Coast (area 
46,212 square miles), extending along the shore of the 
Indian Ocean from Trumon, 2“ 53' N. lat., to the Mandjuta, 
T 25' 8. lat., comprises tho residencies Padang, Tapanuii, 
and the Padang Highlands (Padanysche Povenlanden). 


* For the geology see R. D. M. Verbeek, JHe Tertidr/ormation vm 
Suwntra und ihrm ThierrtsUn\ “Topograpliische en Geologisohe 
Beschrijving van Zuid -Sumatra’^ in Jaarboek van het Mijnw^en in 
Ned. IndUt 1881, pi. i. ; and fihort papers in GeoU Mag., 1877, 1878, 
&c. See also tho 2d part of Middm-SimcUra, by B.,D. Veth, 1882. 

^ Full details and a geological bibliography will be found in H. 
van Cappelle, Met Karakt&r van de NeSgrlandsch^lndischs Teriiavra 
Fauna, Sneek, 1885. 

See Indische Qids^ 1880, paper and map. 














fbt goyemoi: of irhoto jgovamment has hin, resideoee 
ii IM^ag, He residency of PJfidang is bounded south 
by Benkuien and north by Tapanuli. It contains a large 
number of separate districts, mostly corresponding to 
natural divisions formed by mountain-spurs of river valleys. 
Among the rest ore Tndrapura, Tapan, Lunang, and Silaut, 
which form the regency of Indrapura, and are the remains 
of the ancient kingdom of that name. Administratively 
Padang is divided into Ayer Bangis and Rau, Priaman, 
Padang, Painan. Tlio headquarters of Ayer l^ngis and 
Rau is Talu, to the north of Mt Ophir. Ayer Bangis it- 
self is on the coast, and has a good roadstead on one of 
the islands that protect its bay. At Rau is the Dutch fort 
of Amerongon, and to the north-west the old fort of Balong 
or Sevenhoven. Padang is a town of some 2000 houses 
and 15,000 inhabitants, with a Chinese settlement and a 
European quarter. It is the chief market in Sumatra for 
gold. Indrapura lies about 8 miles uj) the river of its own 
name, and is now only an unimportant village of bamboo 
huts. The residency of Tapanuli is divided into 8il)oga 
(which includes the Nias Islands), Natal, Mandcling and 
Angkola, Padang Lawns. The town of Siboga has con- 
siderable commercial importance, the bay on which it stands 
being one of the finest in all Sumatra. Tapanuli, the 
ancient capital, and Sinkil, a cotnmercial town, also deserve 
to bo nientionecl. Tn Natal (properly Natar) tlio leading 
places are Jamlmr, Sinkuang, and Natar. Padang Sidem- 
piian, tlio chief town of Mandcling and Angkola, lies to 
the south of Mt Liibu Raya. Fort Eloiit was formerly the 
military centre in Great Mandcling, The residency of the 
Padang Highlands lies cast of Padang proper. Tlie whole 
surface is mountainous, and the natural districts are very 
numerous. Agam, Batipu and the X. Kotas,' the L. Kotas, 
Tanah Datar, and the XIII. and IX. Kotas form the five 
administrative divisions. Bukit Tinggi, or, as it is usually 
called, Fort do Kock, is the capital of the residency ; other 
places of note are Bond^jol, Padang Pandjang I'ayakoinbo, 
Fort van dcr Ca]K‘llon, Pagar Rujung (the residence of the 
last prince of Menangkabau), Priyangan (the remains of 
another capital of Menangkaliau), Sinkarah, and »Solok. 
To the government of the West Coast belong the following 
islands : — Banyak Islands, a small limestone group, well 
wooded and sparsely peopled ; Nias Tslands, with an area 
of 2523 square miles; Batu Islands (Pulu Piiigi, Pulu Baai, 
Tanah Masa, Tanah Baila, ttc. ; area 630 s(piar') miles); 
Mentawei and Pageh or Nassau Islands (area 4 wOO stjuare 
miles); Engano (area 360 square miles), an:'*' .cod by Hol- 
land in 1863 and seldom visited. The Nias Islands are a 
very interesting group (see Dr Sclirciber in Petermann^s 
MittheiL, 1881). There arc no volcanoes, but earthquakes 
are very frequent. In the nortli the villages are mainly 
perched on steep hills reached by ladders; in the .south 
they are larger and occupy low-lying sites. 

B. The residency of Benkiilcn or Boncoolcn (?.c., Bang 
Kulon, ‘‘w'est coast”) lies along the west coast from the 
Manc^juta to the south end of Sumatra. It is divided into 
eight districts Mokko-Mokko ; Lais or Siingei Lama' ; 
the distri(;t {omvielandm) of Benkulen ; the capital Ikm- 
kulen; Selurna; Mana and Pasumah Ulu Mana; Kauor; 
and lastly Kru. Among the noteworthy places are Mokko- 
Mokko, with the old English fort Anna ; Bantal : Lais 
(Laye), the former seat of the English resident ; and Bon- 
kulen, the capital, with 12,000 inhabitants, Fort Marl- 
borough, and a Chinese karnpong (see Bencoolkn), 

C. The residency of the Lampong districts, separated 
from Palembang by the Masudji river, is partly mountain- 
ous (Lampong Peak 6800 feet), partly so flat as to be under 

^ ** Kota ” mwiiis sattlament or township, and a great many of the 
districts are named from the number of kotas they contain ; thus in 
Agnm we have the TIL Kotos, the Yin. Kotos, kc. 


water in the rainy season. It is divided into the distrieti 
of Telok Betong, Tulang Bawang, Sepptih, Sekam^g; 
Katimbang, and Semangka. The more important pinm 
arc Telok Betong, chief town of the residency, Mcniggal^ 
(with a good trade), Gunung Sugi, Sukadana, Taiu^'eng 
Karang, Jieniawang. 

D. The residency of Palembang consists of the former 
kingdom of this name, various districts more or less 
I)endent on that monarchy, and (since 1839) the kingdom 
of Jambi. With the exclusion of this last it is divided into 
the administrative districts of Palembang; Tebing Tinggi'j 
Lematang Ulu, Lcmatang Ilir, and the Pasumah country; 
Komering 1 ■ lii, Ogan Flu, Inim, and the Ranau districts ; 
Musi Hir; Ogan Ilir, Komering liir, and Blidah; and lliran 
and Banyii Asia. In the kingdom of Jambi the government 
is left in the hands of the native chief. The tewn of Palem- 
iKxng is a large place of 50,000 inhabitants (2500 Chinese), 
with extensive barracks, hospitals, «Src., a mosque (ITiO), 
considered the finest in the Dutch Indies, and a traditional 
tomb of Alexander the Great. A good description of the 
tow'ii and its river approaches is given by Mr Forbes. 

E. The kingdom of Indragirl (along with Kwanten and 
tho districts of Retch and Mandali) is administratively 
subject to tho residency of Riouw. 

F. The residency of the East Coast was formed in 1873 
of the territory of Sink and its dependencies and the state 
of Kainpar. It consists of five divisions, — the island 
Piciigkalis, Siak juoper, Labuan Batu, Asahon, Deli. The 
island has an area of 529 square miles ami a population 
of 5000. Deli is the most important part of the residency, 
— having been since 1870 the seat of the Amsterdam D^i 
Conqmny, engaged in gnuving tobacco, coftee, &c. 

G. In 1878 the Aehin (Atjeh) kingdom w’as turned itrto 
a Dutch government, but the greater part of the territory 
is still but little known. (Jompare Achin, vol.-i. p. 95 sq, 

F/orrt. —TliougU Sumatra is separated from Java by so narrow a 
strait, the botanist at onoe tinds that he. has brokau new grouipid 
wlicn he crosses to the northern Island, ami tho farther ho advances 
inward the more striking becoine.s tlie origiiiality of the flora. The 
alaiig flelds, wliich jday a great part in »lava, )iavp even a wider range 
111 Sumatra, dcsiTnding to within 700 or SOO feet of sctt-level ; wkeriS' 
ever a spar* in tho forest is clearea this aggressive gras* begins *to 
take possession of !ln* soil, and ifonco it be fully rooted the ivood- 
land has great difliciilty in re-establishing itself. Among the onlers 
more strongly represented in Sumatra llian in Java arc tlio 
tcrocarpaceiv^ Chnisobalannersp^ scIerorar}> Myrlaecee^ McLoMofniacctt^ 
lk‘goma.s, Nrpctii/u8, Oj'ahdacfH% MyrMcacaVy TcmstrOmitUiCMt 
Comiaraf'car, Amyridnccirf CyrlufidraccXf HjHtcndaccm^ and Erio* 
anihireH\ Many of the Sumatran forms whh-h do not occur In 
Java are found in the Malay PcuiiiBiihi. In the north tho pino 
tree {Vums Merkitsii) lias advanced almost to tlie equator, and in 
tlie south are a variety of spBi'ies charaeteristio of the Australimi 
region. The (Ii.strilmtiou of species does not deiHiud on elovatian 
to the same extent as in Java, wIksiv the horizontel zones are clearly 
laaikcd; and there appears to he a tendency of all forms to' grow 
at lower altitudes tlian in that island. A rotniirkablo feature rtf 
the Sumatran flora is tho great vniioty of trees that vie with eaoh 
other ill stature and beauty, and as a timher-prudacing country 
tho island ranks high even "among tho richly wooded lauds of the 
avehipolago.2 The process of reckless deforestation is, however, 
Iwginning to tell on certain districts,— tho natives often destroyldg 
a whole free for a plank or rafter. Tlio principal cultivated titotiti, 
amrt from sugar oanc and coffee, are rice (in gieat variety of kinda), 
the cocoa-nut palm, the artuig palm, the areca and tho sago paln^ 
maize (.jagnng), yams, and sweet and among the fruit 

trees are tho Indian tamariiid, tho blimbing, prmiegramlle, jamhosa^ 
guava, papaw, orange, and lemon. Even before the arriiviir Wf 
Europeans Sumatra ivos know n for its jicpper plantutions ; and 
these still form the most eonspicuons feature of the sopth of iho 
island. Eor the fondgn market cofloc is the most inqiortant of all 
the crops,— tho radniig districts l>eing the chief scat of its cultiva- 
tion. The average viVue of the coffee brought to market in Padang 
in the Ihiee yeans 1880-82 was £321,000. Benzoin was formerly 
obtained si most exclusively bom Buinatra from MyrfunJknzoink* 

■- The Central Sumatra Expedition alone collected , spcoiinenl of 
about 400 kindB of timber. 

3 SeeMhiuebKom/nd.iDatoviif; Buppl.l,'* Prodr. FlomSumatrutni'' 
1890 . ^ ,, 
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/bw^m—Snellemann ronfinns the statement of Wallace that no 
trace lias been found of the orang-outau {Simia. mtyrus), Tlie 
siamang {IJylobafca symlncJyIus\ an am> ])ecuUar to the island, iills 
the woods with the cry **utm uwa^ Tlio tingko {HiflohaUa agilia) 
is not 80 common. A fairly familiar form is the simpei {Semno- 
pithecus mclalophua). ISfo apes are found on tin* plateau of Alahaii 
randjang an<l tlie slopes of the mountains above 1500 metres. 
The tjigah {Vernucchns cynomolgns) is ilie only ape found in eential 
Sumatra in a tan»e state. The ])ig-tail ape {Mttcama unncsirhuts) ~ 
ns KafHcs described it in bis “ Deseriptive. Catalogue ol a Zoologij*al 
Collection made in Sumatra,” Tmtis. Linn. Soc., 1820, vul. \iii. 
p. 243 - is cin}doyed by the nativt‘H of Heiiknlcn to ascend the 
cocoa-nut tiees f«)r the purpose of gathering the nuts. The. (ruleo- 
pUhccus (“kuhin,” “11^ iiigeat,” or “flying lemur”) is fairly 

common. iJats of from twejity to tweiitj’-fivo sjieeies have been 
xegistered ; in central Sumatra tliey ilwell in thousands in the 
limestone caves. The rteropus cdulis (“kalong,” “flying fo.v ”) is 
to bo met with almost every whole, ospeiially in the durian trees. 
The tiger froipiontly makes his presenee lelt, but is seldom seen, 
and less fre<|uently limited; ho prefers to prowl in wlial the 
Malays call tiger weather, that is, dark, stMih*es, mi.siy nights. 
The “clouded tiger ” or rimau bulu (/V/ev viaa\ur/is‘) is also known, 
as w’cll as the Malay hear and ivihl dog. ]*armh.>'u rns wusmuja 
(“collee-rat” of the Knropeans) is only 1< m » ahnndaiit ; Arcliciia 
binturong appears to he. rare. The Sumatran hare ( Lejms nr1scheri\ 
discovered in 1880, adds a .second species to the h'pvs nigricolliSy 
the only liare previously known in tin* Ka‘^t Indian Archipelago. 
The Mnnin jamtniem is the only representative of Wxq Kdentatti. 
The Ptuhyder Uinta, arc strongly eharactorislie of the. Sumatran 
fauna: not only arc the ihinoccros {Ilh. .sinuntmuua), the Sus 
vittatiMf and the Tnpirus hid/rus commoti, hut the clepliant (alto- 
getlier absent from .lava) is repre.sented by a peenhar .s]»ec:ies. The 
Sumatran rliiiioceios iliflens lioiii the .lavanese in having two horns, 
like the African variety. Us range does not evtend iiioie than 
8500 feet above sea-levcl, and that of the clepliant not above 4900 
feet. The am Id /las sundnirus does not appear to exist in the 
island. The Auftiope Huwatmiaifi (karnhing-utanj has heeii driven 
to llio loneliest ]Mits of tJie nplaud.s. C(U tns i</ui7iu& is AAidely 
distributed, fVvn/A* wuufittc le-.s .so ^ 

TuhahitauLs. -Tin* bulk of tlie Snmatiaii population is Malayan; 
but to what extent the Malay has ali.sorhed jiri'-Malayaii blood is 
still open to inve.stigatioii. 'fhe Kulms, a race or tube still found 
in an emphatically savage state, in the interior, have been by some 
regarded as the lemains of an aboriginal stock ; hut Mr J. C. (hirison, 
reporting on Kuhn skulls and skeletons submitte'l to him by Mr 
Forbes, comes to the eonclu.sion that they are decidedly Malay, 
though the fiizzle in the hair might indicate a certain mixture of 
Negrito blood (Jouni. AnUtrop, ^ 884). Tliej^ st»eak the Malay 
dialect of the district to which they belong. 

One of the most inten’stirig of all the savage or .semi-savage 
peoples is the Ihittaks or Ratalis. About tlnseagreat deal has 
ooeii written since Junghnliii published his Jhe Jinttafaudn' in 
1847. It i.s not known wliether they w'ere settled in .Sumatra 
before the Hiinln pcrioil. Theii- language contains ivonls of Saii.s- 
krit origin and others most readily referred to JaAanesi*, Malay, 
Menangkahaii, Macassar, Siindaneae, Nia.sesc, and Tagal inflnem’C. 
At the present time they occupy the country to the south-east of 
Achiii, ill the ceiitic of which lies the great 'l\>ha Lake ; hut. it is 
evident that they formerly jio-ssessed, or at least wcie ]»reseiit in, 
various other districts both north and south. The ]»rocess of ab- 
sorption into the Acliiii iiml Malay jiopiilation which is now rajmlly 
going on scorns to have been long at w'ork. In many ]>oints the 
Batfaks arc ipiitn dill'ercnt from the Malay 1y|K-, Tlic average 
stature of the men is about 5 feet 4 inches, of the Avonien 4 feet 8 
inchcR. In general build they are rather thickset, W'ith bioad 
shoulders and fairly museular liiiiUs. The colour of the skin ranges 
from dark broAvn to a yellow'isli tint, the darkness apjiarently quite 
indejxjiident of climatic influences or distinction of race. The 
skull is rather oval than round. In niark<*<l cijntrast to the Malay 
typo are the larpi black long-shaped eyes, honeath lieaA'y black or 
dark hrow’ii eyebrows. The cheoK hones are .soinewli.it jiromiiient, 
hut lea.s so than among the Alalays. .1, IJ. Neumann- reckons the 
inhabitants of the whole river basin of which lie treats at 50,001). 
The Battak language,® e.Rpocially the Toha dialect, has been studied 
by* Van der Tuuk (Lataksch }V'oorde7ibock), On the borders of 
Palcmhang and Benkulen live the Redjangers, a }>eculiar tribe who 
still employ a distinctive written character, wdiich they cut with a 
kris on namlioo or lontar. The same character i.s employed by the 
Pasumahs, wlio hear traces of Javanese elements or innuenec. Full 
details as to the various forms are given by Van Hasselt, Volkshc- 


^ For the birds see Forbes’s Knturah»t*» IVanderingn. On this, as on otlier 
branches of natural history, elaborate treatises atii‘eai' in MiMfn-Sumatra, 

* “Het Pune en Bila Rtvoompebieil,” in Ttjdgrh. AV<<. Aurdniksk. Urn.^ 1886. 
3 Mr. C, A van OphuUsen has publislied (in Jly/i. tnt land-, Taal-, en Volhm- 
KioirCf, 1886) an interestlnp collection of Dnltuh poetry. He rtoscrllK's a eiiri- 
0118 leaf languape nswl by Battak lovers, in which the Tiame of some leaf or 
plant is substituted for the worti witJi w'hich it has greatest phonetic similarity. 


achr. en Tml van Mid,*Smnaira (1877-70 expedition). Tlie original 
stock of the AchiiicBO appears, accoiding to K. H. F» van Longeii 
{Tijdachr. voor 2nd. Taal-, Land-, en Folken-Kunde, Batavia, 
xxviii. ), to have consisted of the Mantirs, who seem to have been 
driven inland by the BattHk.s and the Cheties (Tjetios) or Hindus. 
The Aehincse language is at present spoken in four main dialects, of 
w'liieh the jmrest or most cultured is that of the XXV. and XXVI. 
Mukim.M. It shows, besides the Mantir element, Malay, Battak, 
liiiidii, and Arabic influence. The inhabitants of the Nias Islands 
have a s]»ecial tongue, which has been studied by JJerr Sunderniann. 

The physical conditions of large tracts render it certain that as 
a whole the ihlaud eaiiiiot he thickly peopled. In 1881 the Govern- 
ment Ahiinnac gave the jiopnlation of the Hutch iiossessions as 
2,142,873 (2894 Knrojieun.s, 2.098,984 natives, 11,289 Chinese, 1929 
“Arabs,” and 27,777 Orientals of other stock). To this consider- 
able additions mUsSt be made, ns tlie kingdom of Acliin (856,000 at 
least), as well ns liulragiri and Kw'anten (about 30,000). Perhaps 
a fair estimate for tliewliolc is Ronii;what under 3,500,000. The 
Nias Islaml.s w'ould add 230,000 to the total. The most populous 
region is tin* government of the AVest Coast. 

History.— As far as is known, Sumatran civilization and culture 
arc of Hindu origin ; and it is not improbable that the island 
Avas the iir^t of all the arcliipelago to receive the Indian inuni- 
gmnts A\ho played so iinpoi'tant a part in the history of the region. 
Certain nisei ijitions discovered in the rudiing Higliliimls seem to 
certify the exislcm*? in the 7th century of a jiow'erful Hindu king- 
dom in Tauah Datar, not far horn the site of the later capital 
of Menangkaliaii. In thi‘se inserijitioiiK Sumatra is called tlie “ first 
Java.” The traces of IJindii iiiflueiiee still to bo found in tlio 
island are e\trcrnely numeions, though far from being so import- 
ant as those of Java, 'riicie are rnm.M of Hindu temples at Bntar 
in Dell, near Pertihi, on the 1‘anhi river at Jaiiibi, in the interior 
of ralemhaiig above Lahat, and in niiiiicroiis other localities. One 
of the ]>nneii>:il Hindu ruins is at Mnara Takus on the Kampar 
liver ^ The buildings (including a stupa 40 feet high) may possibly 
date from the 11th ceiitniy. At Pagar iiujung are seveial stones 
with iiisciijitioiis in Sanskiit and JMcnangkabau Malay. Samskrit 
words occur in the a'.'Hiouh languages spoken in the island ; and 
the 2\n(s ‘ivliyiosa, the sacred tree of the Hindu, is also the sacred 
tree of the Bat talcs At a later jicriod the Hindu inllnenco in 
Sumatra Avas stieiigtheiied by an iiilhix of Hindus from Java, Avho 
settled ill Paloiiihaiig, Jaiiihi, and Imlragiii, hut their attachment 
to SiA'aism ])ieventeil them from coalescing Avith their Buddhist 
hrctiiren m tin* north. In the 13th century Mohaimnedaiiisni be- 
gan to make itself felt, ami in couim* of tunc took a tinu hold upon 
some of tin* most inijiortant states. In Mcnangkabau, tor instance, 
the Arabic alphalict disjilaccd the KaAvi (ancient Javanese) character 
pieMously eni]do\cd. N.itive chioniilea derive the Mennngkahau 
jirinecs from Alexander the (licat ; and tho Aehincse dynasty boasts 
its oiigin from a missionary of Islam. The toAvn of Samudern Avas 
at that period tin* seat of an irn]H)rtant principality in the north 
of the island, aaIiosc cun cut name is jirohahly a «*orrnption of this 
word® Mr Weiiniker in 1881 found a village called Samiidra near 
l*a.sei (Passir), Avhit li possibly induMtes the site. 

Snlijoined are a lew leading events in the recent history of 
Snm.'itra, Tlie island, or rather the 2 >ortion.'j possc.s8ed h)' tho 
Dutch, Averc Biilish from 1811 to 1816. 1821. Sec*oiid cx])editioii 

against Palcmhang ; Palcmhang captured 23d June. 1822. Men- 
aiigkahau lecognizod Duloli authority. 1825. Benkulen taken over 
fioni the Kiighsh in May. 1837. Cultivation of cofiec extended 
ill AVest (Joast region liy Governor A. v. Miehiels. 1840. Extension 
of the AVest (.Joasi goA'crnmeiit to Sinkil. 1851. Revolt sujiprevsscd 
in Palcmhang; expedition to the Lampong di.stricls. 1853. Cholera 
rages in the island; Raja Tiang Alain, ringleader of the revolt in 
Paleiiihang, suvrt‘nileis. 1 8.58. Kxnedition against Jamhi; Hiiltan 
dethroned and treaty made with his successor. 1860. ReiBang 
added to Palc3mhang residency. 1863. Expedition against Nias. 
1865. Kxpeditiou aguimst Asahan and Serdaiig (East Coast). 1872. 
Agreement with the British Govern inent in regard to Sumatra. 
1873. AVar in Acliin commenced. 1874. Capture of tho kraton of 
Aehin. 1876. (\apturc of the A^L, IV., and IX. Mukims (Achiii); 
expedition against Kota Jutun (East Coast); emancipation of slaves 
on \Vc.st Coast. 1878. Benkulen made a residency; civil adminis- 
tration of Aeliiii and depemleneies entrusted to a governor, 

TliP lileraluro doaiiiif:; wltli Huinntra is very extcnsh’^c. Of tho older workt 
the best known is Muisden’s Ui^iotn nj Sitrnatm, 1811. A full list of oilier 
aiiihoilt.ios wall Ik* fouml in Wtli’a Aardrijkskwidig Woordenboek van Nederl, 
Indie^ iHfJo, Ahioiib rveent Avorks hy far the most iuipoitant is Midden-Su- 
mitra ; Iteisen en Ondcrxwkingen der Sumatra KrpediHe, 1877-1R7U (1B82X edited 
)iy Prof. F. 3. Veth See also Brau do »^iiit-Pol Liaa, th ^ Sumatra, 1884 ; 
BttStian, Jndenesien; Biiijs, Twee. Jarett op Sumatra's Westkust: M. Fuuqno, 
“Ilapjiort Bur un Voyage si Sumatra," in Archives des Missions Scient., fid sor, 
vrtl xil ; Kiclatra, Jimclirijrina van dor Atjeh Oorlog, 1885-86. and “Siiinatras 
AVest-Kust van 1819-1825,’’ in Jiijd. tot land-, &e., -Kunde, J8S7, (H. A. W.) 


4 Si*e deseriptions of it in Ti)dschr. van Tnd. Tool-, Tjtnd-, en Volken-Kunde, 
1860 and 1879, and Verluindet. tiatav. Gen. ma Knnst en Wetenseh., 1881. 

5 All the faetA relating to thin derivation are given in Yule and Burnell, 
Glossary of An^lo Indian Words, s-v. “yuinntra*" 
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SUMBAL, or Sumbul, also called Musk Root, a drug 
recently introduced into European medical practice. It 
consists of the root of Ferula Sumhul, Hook., a tall Um- 
belliferous plant found in the north of Bokhara, its range 
apparently extending beyond the Amur. It was first 
brought to Russia in 1 835 as a substitute for musk ; it 
was subsequently recommended as a remedy for cholera, 
and in 1867 was introduced into the British pharmacopoeia. 
Tlie root as found in commerce consists of transverse sec- 
tions an inch or more in thickness and from 1 to 3 or more 
inches in diameter. It has a dark thin papery bark, a 
spongy texture, and the cut surface is marbled with white 
and black isli or pale brown ; it has a musky odour and a 
bitter aromatic taste. Sumbal is used in medicine as an 
antisjiasmodic and stimulating tonic, esjiccially in nervous 
diseases. It owes its medicinal ])roperties to a balsamic 
resin and an essential oil. Of the former it contains about 
9 per cent, and of the latter one-third per cent. The resin 
is soluble in ether and has a musky smell, which is not 
fully dcveloj)ed until after contact with water; by dry dis- 
tillation it yields uiiibelliferone, a crystalline sul)- 

stance soluble in water, ether, and chloroform, and produc- 
ing in an alkaline solution a brilliant blue fluorescence, 
which is destroyed by the addition of an acid in excess. 

Uiul(T ilic ii.’iiuc of Kasl Indian suinhal, Ihti loot of Doreina 
ammoniacumj I)on., lias owisionally been ottenMl in ICn^lish roni- 
inercc. It is of a biowinn* hue, has the taste of ainiuoniacum, and 
gives a much daikcr tincture than the gonuino drug ; it is thus 
easily detected. The name “suinhal’' (a word of Anibic oiigiii, 
uignifying a spike or car) is ap]di<‘(l to several fragrant loots in the 
East, the ]>nncij)al being NardostiichijH Jatainami^ IhC. (sec SriKH- 
KAiin). AVest African sumbal is the rout of a species of Cuperm. 

SUMBAWA (iiropcrly Sambawa or iSamawa), an island 
of the East Indian Archipelago, one of the Sunda group, 
lies between 8” 6' and 9“ 3' 8. lat. and 116*' 47' and 119* 
12' E. long,, to the cast of Lombok, from which it is sejia- 
Kited by the narrow Allas strait. Its area is estimated at 
5186 square miles. The jiopulation was computed to 
number about 150,000 in 1 887. The deep Bay of 8aloo or 
Sumbawa on the north*' divides the island into two penin- 
sulas, and the isthmus is further reduced by the narrower 
Bay of Tjeinjii (Chcmiii) entering from the south. The 
eastern jicninsula is deeply indented by the liay of Bima. 
The whole surface of 8umbaw\a is mountainous : (i. Ny- 
enges, in the western peninsula, is 5560 feet high, and G. 
Tam bora, in the eastern, wliich is said to liave lost a tliird 
of its elevation in the eruption of 1815, is still 8697 feet 
high. There are no navigable streams. Tlie climate and 
productions are not unlike those of Java, though the rains 
are heavier, the droiiglit more severe, and the fertility less. 
Sulphur, arsenic, asi)hali, and petroleum are the mineral 
products. Mohammedanism prevails th roughout the island, 
except among certain mountain tribes. 

Sumbawa is divulcd into four imlcjM-ndcut states, — Sumbawa 
proper, Dompo, Sangsir, and Bima. Two other states on the 
northern extremity of the island were so d(‘vastaL<‘d by Hie Tambora 
eruption of 1 81 ,0 that their territory, after lying for long uninhabited, 
was in 18G6 divided between Dompo and Saiigar. Suinbaw’a piopei 
occupies the w'csterii peninsula. The residence of tlic sultan is 
Sumliawa, 2 miles from the coa^t of the great hay, iu 8° 32' S. lat, 
and 117" 20' 33" E. long. It is surrounded with palisade and 
ditches. The inhabitants of this state employ sometimes tlic Malay 
and sometimes the Macassar character in WTitiiig. A con.siderable 
trade is carried on in the export of horses, buffaloes, goats, dimbiig 
(dried ilesli), skins, biids nests, W'ax, lice, katjaiig, sapjiaiiwood, Ac 
Sumbawa cntcied into ticaty relations with the Dutch East Imlia 
Company in 1G74. Dompo is the WTstcrii half of t he castei n |><*nin- 
Bula. The capital of the state, Dompo, lies in the heart of the 
country, on a stream that falls into Tjeinpi Bay. Bada, the sultan’s 
residence, is fartlicr wvst. Sangar occupies the north - we.sterii 
promontory of the island, and Buna the cxti-omo east. Bima or 
Bodjo, the chief town of the latlcr state, lies on the east side of 
Bay of Bima ; it has u stone-w'allod palace and a moscpie, as well as 
a Dutch fort. The population of Bima is curiously diviiled inlo 
twel ve guilds or castes (dari). In the town is a Government Christian 
•chool dating from 1874. 
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SUMMARY JURISDICTION. By a court of summary 
jurisdiction is meant a court in which cases are heard and 
determined by a justice or justices of the peace, without 
the intervention of a jury. Such a court has duties to 
perform of two different kinds. It either hears and de- 
termines a case in a judicial capacity, or it nets rather in 
a ministerial cajiacity where a ])ri7tia facie case has been 
established, as by issuing a warrant of distress for non- 
payment of poor rate, or liy committing an accused person 
for tlie decision of a higher court, generally assizes or 
quarter sessions. It is to the court acting in tlie former 
ca])acity that the term “court of summary jurisdiction ” 
more strictly ap])lies. Ever since the first institution of 
justices of the ])eace (s (‘0 Justice of the Beace), the 
tendency of English legislation lias been to eiilargo tlieir 
jurisdiction and to enable offences of a less heinous nature 
to be tried in their courts without a juiy. Tiiis inroad 
upon the functions of the jury can only l»e made by legisla- 
tion. “The common law is a stranger to it, unless lu the 
case of contempts,’^ says JBackstonc. At common law" all 
offences must be jiroceeJed against by iudictineul, and an 
indictment can only be tried before a jury. J’A'oii where 
an offence is created by statute and is unkiiowui to the 
common law the ])rocedure must be by indictment, unless 
the statute creating the offence or some other statute 
sp(‘cially makes it summary. The history of tlie gradual 
grow'th of summary jurisdiction will be found in Steplicii, 
History of the Ci'iiuhifd Law, voJ. i. clia}). iv. The summary 
jurisdiction exercised by justices is the only one of imieli 
practical importance. Jt is unnecessary to do more than 
mention in ])assing the tw'o oilier kinds named ]»y Biaek- 
stone, that of the c'»ninjissioriers of taxes for revcuiue 
offences and that of the supeiior courts for C'ontkmit of 
C ouiiT {q,v.). A very romarkabli' cast*- of the latter is the 
]>ow"er giv'uitoajudgeby 12 Gi‘o. 1. c. 29, s. 4, to summarily 
sentence to seven years’ penal servitude a solicitor jiractiMiig 
after conviction for jicrjury, forgery, or barratiy. 

The piincip',1 Acts now ilcaling with samiurii v.puisdiction sue Hie 
Suminuiy Jiiiisilictioii Act, 1848 * (11 siiul 12 Vicl c. 4JH, one of 
what are c dleil .Ici vis’s Acts, and the Sunnnaiy Jurisdiction A(l, 
1879 (42 and 43 (. 49), 'I’lic loiincr coiisoJidalcd tlic law up 

to that time of a large iiuiubcr of Acts, but only to u < oitaiii e.^tent, 
for a I oiisidcialde ninubcr <d’ picMous enacfiuciits dialing in a 
gi eater or less degree witli tins subject are still I.i\v, tlic e.uhi st 
being 5 Hen IV. c. 10. It al^o airiciidcd the law in sc\cial im- 
portant r»articul.u,s. 'riic aincndinciit was in Hn <liic< tion of gicaUa 
faiinpliciLy of proceduie, and iclatcd to both cninin.il and lUilv (pi.isi 
ciiiiutial niattci'". 'Ibe piixcdurc under the Aft is shortly Hus. 
Ill all cases where an iiiloiination is l.iid oi i omplaint made tin 
justices arc, on i»roof of n prtwa fane ca'a*, to issuf a Summons 
{q.v.). An infonn.itioii is laid lu t liiniual niattfis in w lin li Hir 
decision of the jiislicis, if adverse to the dcffiidaiit, would be a 
conviction. Acoinphunl is imnlo win n* Hie dci ision of tin ju.sti<'«‘s 
in siicb an event W’ould be an onler loi the j)a>m(n1 of money or 
otberw'ise in what may be called onlv ^juasi-cnmiual m.ittcis, r if , 
claims iiiiiicr the Kmjflo\ Cl'S and WoikmuiAit II tin snmnnms 
is disobeyed, a wan ant inav (in t’liminal cliaigfs only) i.-siie in tlie 
fii'st instance at the tlisi iction of a justice 'I’hf w i'laiit is goo<l 
only within the local juiisdntion ol Hic justice issuing it , .iml, 
if it is required to be cve< utfd in anotlier jnn'’dM lion, it must he 
backed, , endorsed., by a justifi* of that jurisdntion (unless in 
case of a fic.sh pursuit, wlnui it is good loi 7 miles hevoinl tlm 
bounds of tlic jurisdiction iii which it w.'is issued) Uomnl.iints 
need not 1)0 in WTiting ; iiifoiniaiions usmill\ aic, tlioiigli the A< t 
does not make wu’iting neeessaiv. Wheic a wanani usues in tin* 
first instance, the inloimation must he upon oath In all cases 
not otherwise ])rovi(led for, the inAnmafiou must be hud or com- 
plaint made within si\ calendar inontlci fioin the lime at whnli 
the matter of llio infoimalion oi i omplaint aiose. 'I’ln* heiiing 
IS ill open coiiit, and paitus may appear hy coiiiccl oi soluiloi 
If both {‘irties aj»]>cai, tlie jnsliees must hear and dctoiniine the 
case. If the defendant doc‘s not appeal, the justn-es may hear tuid 

1 This naiin ol the Act of 1848 is uii example of a title .d an Act 
coiifeiied letiospertnclv (see S'lA’lUiK). 'Phe name was guen to it liy 
the Act of 1879 In tlie same waij tlie name of the SeoU h Summary 
Pioceduic Act, J8G1, was changed to that of the Summary Junsdic- 
tioii Act. 18G1, by the Summary Juiisdiction Act, 1881. 
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clotonnino in lus absence, or may issue a warrant and adjourn 
tlie lioaini" until his ai)j)rehi*iision. If the eoniphiinant does not 
appiar, the justuM's may dismiss I ho oomi»lainl or adjourn the 
}ii‘aiin/:j. 'J’ho |>unislinn*nt iniliotod may In* liii'* or iinjirisoninont, 
or h(»tli. Impiisonnumt as a lule oaiinot c\oe<>d six niontlis. The 
it'^uhir inoiltj of jtroccMjdin*' \\ lioie a conv lotion adjiid^^os a peruniary 
]>cn dty, 01 an oidor loiiuiios p-iyniont of a sum of 11101103% is by issue 
of ,i .11 rant of distress to be levied on the goods ot the clefeiidant. 
The eourl usually consists of two or mole justices, but the lord 
niavor or an alderman of the City ol London, a metrojiohtan police 
ma^istiatc, and a sti|>endiaiy magistral e have each the authority of 
two justices. The Act further makes piovision for curing defects 
in form in the proceedings for the imyincnt of costs, for removing 
diilicultii's as to the lumndaries of jurisdiction, and for vui ions other 
matters. The schedule gives forms of proi'cediiigs, which are as far 
as ])0.s.sible to be followed. Tbe Act of 1S79 amended tlic Act of 
1848 in scvcial important particulaia, cliielly in the diicction of 
greater leniency and enlarged jurisdiction and jiowor of apjwal. A 
greater discretion in the infliction of jmnishment is confeircd on 
the court. A scale of imprisonment in rosjwct of iioii'])a3"mi‘iit of 
a line or default of distress i.s fixed at ]»oriods vaiying accoriling to 
the amount of the fine iinjiaid, but in no case excccsling t}in*o 
months (except in certain revenue oflbiiccs, whcio llio limit is .six 
months), and without hard labour, unless h.iid labour is sjicciully 
authorized by tlie Aet 011 whi«*h the (•onviclion is founded. Time 
may bo given for ]>ayment of money, or it may^ be orderi'd to be 
paid by^ instalinmits, or security may be taken. Summary trial of 
cbildnm under twelve is allowed at the diseretion of the court in 
case of any indictabh* oIIcium* other than boinieidc, unless objection 
is made by the paient or gnaidian A cliihl cannot on .summary 
conviction be impiisomsl for more than a numth or fined more 
than 40s. Summary tri.il of juvenile offi'iideis between twelve 
and .sixteen ami of adults is allowt*<l in <*ertaiii crimes mentioned 
in the A<*t, if the accused assents and foregoes bis light to trial by 
jiirj'. There aic eases in 'which the court can deal summaiily 
with an adult pl«.ading guilty ulnae it would have been necc.ss.ary 
to commit Inin for trial had he plcmled not guilty. The court iiiaj*’ 
in liiviul ea.ses discharge tlie accused without puiiisbnicut or w itli 
only a noininal jumishmeiit. Impr«ivements aie ma<le in the prac- 
tict* as to snndies, lecoguizanci's (sec Suur.rv, Kf.i'oonizv'Ni’iO, and 
lb*' issm* ami oxeention «)f warranls of eommitinent and distnsss 
Tin* issue ot such a warrant ina}' be ]»ostpone<l if the eouit thinks 
fit. 1'lie wealing apparel and bedding of a peisoii ainl his famih% 
and the tools am! im]dcmenfs of bis trade to the value of £5, ai<* 
exemi»l Iroin distn'ss. Impiisonimnt may in eeitaui < asesbeoidcnsl 
instead of distress, 'fhe right ot appeal is miu'li extended An 
appeal now lies from every com let 1011 or nnler mljmlging imjnison- 
inent without the option of a fine uln-ro the accused did not plead 
guilty. The appeal by the Act of IHS 1 imisf be in aceordaiiee with 
tlie procedure of the Act of IS79, or of any subsequent Act giving a 
right of appeal in the juirticul.ir case. Tlie appeal is to t^tuAiirKU 
Skssions (f/ a ) A suninmus or wanaiit is not avoided by tin* deatli 
or cesser of office of llie justice issuing it. Umlcr the ]H»\scrs of tbo 
Act rules and forms were framed wdueb came into eflect on 1st 
Januaiy 18SU. The ►Surninaiy Jurisdiction (Trocess) Act, 1881 
(44 and 45 Viet, c *21, ap]>lying to Gicat Ilntain, but not to 
Irelaml), gave inlditioiial facilities for solving and cxecnling the 
process of an English coiiit ofsiiniiuary junsdietion in Seotlaiid or 
of a Scotch court in England, on ondor.seinent in the eountr}'^ where 
it IS executed. The Suminaiy Juiisdiction Act, 1884 (47 and 48 
Viet. c. 43), rejiealed a number of enactmeiit.s n*mlercd obsolete 
by the Acts of 1818 and ]879 and explained certain sections of 
those Acts as to wlin-h doubts had arisen. There are nnmeious I 
other enactments ilealing less diiectly wutli the powers of coiirts of | 
summary jurisdiction. Foi iiistanei*, the Merchant Shipping Ael.s j 
give justices largo powers in ease of salvage claims and of otrciiee.s 
by seamen. The Criiinnal Law (kinsfilidation Acts of 1861 give 
them limited jurisdiction in larceii}', eoiiuiig, malicious iiijmies to 
property, and ofleiices against the. ]M*r.son. Among many other 
Acts conferring summary jurisdiction are tlin Army, Ihustardy, 
Customs, Employers and Workmen, Came, Highway, Licensing, 
l*ost Office, ami Vagrant Acts. Some of the later Acts, .such as the 
Custorn.s and Army Acts, apply to the United Kingd<mi. I'lio 
(laeisiou of a court of summary jurisdiction may he reviewed by, 
besides appeal, a wnit of ei*rtiorari, ma*' '*''mus, or habeas corpms, or 
by statement of a spei*ial case. 

Scotland. — Summary jurisdiction in Scotland depends chiefly 
upon the Summary Jurisdiction Acts, 1864 and 1881. A court of 
summary jurisdiction includes the sheriff court. The Acts follow', 
mutatis imdandis, the liiie.sof English legislation. All proceedings 
for summary conviction or for recovery of a penalty must he by 
way of coinjdaint according to one of tlie forms in the schedule to 
the Act of 1864. 3'ho English summons and warrant arc repre- 
sented in Scotland hy the w'arrant of citation and the warrant 
of appieheiision. 'VVlieie no punishment is fixed for a statutory 
ofleiiec, the court cannot .sentence to more than a fine of £5 or sixty 
UajV imprisonment, in addition to oidering caution to keep the 
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peace. The Act of 1881 adopts many of the provisions of the 
English Act of 1879. In addition, it confers the discretion as to 
l»iimsh inent to a .sheriff trying by jury in eases where the prosccu* 
tion might have been by eoinplaint umh*r the Acts. Appeals from 
courts of sninniary jurisilii'tion are now mainly legnlated by 38 and 
39 Vict. c. 62, and ])roee.ed on ca.se stated h^y the inferior judge. 

Ireland . — The jirineipal A(ts dealing with the subject are the 
Summary Jiirisdiclioii and Tctty Sessions Acts, 1851 (14 and 15 
Viet. ec. 92, 93). These Acts are more extensive in their jmrview' 
than the Engli.sh Ael.s, as they form in a great degree a code of 
snhstantivi* law as well as of procedure. The exceptional political 
ciieu instances of Ireland have Jed to the appointment of resident 
magistrates iiiider 6 and 7 Will. IV. c. 13, and to the coriferiing 
at diflerent times on courts of summary juiLsdiction of nii authority, 
generally temporary, gr(*atcr than that which they can exercise m 
(Ircat Ihitain. lleeent iiKstances arc the Peace Preservation Act, 
1881, and the Prevention of Crime Act, 1882. The provisioi).s of 
the English Aet of 1879 ns to children were extended to Ireland 
hy 47 and 48 A'iet. c. 19. 

United States.-- hy Art. III. a. 2 of the constitution the trial 
of all crimes, cxeejit in eases of impenehment, is to he hy jury. 
Py Art. y. of the amendments no })cr.son can he held to answer 
for a capital or otherwise infamous crime unless on a presentment 
or indictment of a grand jury. Con.sidcrahle changes have been 
made by SUite legi.shition in tlic direction of enlarging the powers 
of courts of summary jurisdiction. ( J. Wf . ) 

SUMMONS (summonitto) is a legal form demanding 
the attendance of a j)er.son in parliament (.see Pkkkage, 
vol. xviii. p. 462) or before a court of jmsticc. The term as 
it applies to courts of jmstico is used botli in civil and in 
criminal procedure, but is not apjdied universally to all 
ca.ses of demanding attendance. Tlius in tlie Probate, 
Divorce, and Admiralty Division the summons is asually, 
following the civil law, called a “citation,” while a summons 
to a witness (at lea.st in the superior courts) bears the name 
of “subpeena,” taken from the initial words of the penal 
clause in its Latin form. AVhatever bo the name, the 
])iinciplc of law is invariable, that a court before proceeding 
to adjudicate should bring before itself liy some formal 
legal process all ])ers(>ns interested in the decision or able 
to influence the deci.sion by giving oxidi'iico as material 
witnes.scs. Tlic oral .summons, like ihe oral pleading, .seems 
to have been earlier in time than the written form. In 
Homan law the oral w vocatio existed centuries before 
the written ilMlus nmvintionis. The aninjuity and iin- 
jiortauce of the summons os a legal form in England Ls 
shown by the presence of tlie “ soiiipnoiir,” or suinmoner 
of the occle.sia.slical court, as one of tlie characters in 
the CnnUrhury Tale.% and by the comjiarative frequency of 
‘SSiimncr” as a surname. In civil [irocedure a suriimoiis 
may be issued cither in the High Court or in an inferior 
court, such as a county court. In the High (]!ourt all 
actions arc commenced by writ of summons. In the High 
Court tlie summons (in this ca.se not in the form of a writ) 
is also a convenient mode of determining interlocutory 
matters l>y a judge or some other officer of the court — 
such as a master in the Queen’s Bencli Division or a chief 
clerk in the Chancery Division — ^vdthout the necessity of 
bringing the case into court. 

The tendency of recent legi.slatioii is towards the increased use 
of the Buininons as a mode of jiresenting a case for decision. For 
iustAiiee, under the Vendor and Purchaser Act, 1874, and the Con- 
veyancing Act, 1881, inaiiy important questions, even of title to 
real property, may be raised 011 summons. It tlius approaches very 
nearly to Plea m NO {q.v.)\ in fact, the definition of pleading in 
the Judicature Act, 1873, s. 100, includes summons. The Rules of 
the Supreme Court, 1883, introduced two new forms of ssummons, — 
(1) the general summons for directions, hy which several matters 
may lie included in a single summons which before the rules must 
have been the subject of .separate applications ; (2) the originating 
summons in the Chancery Division, hy which proceedings may ho 
commenced without writ for certain kinds of relief specified in the 
rules (see Ord. Iv. r. 3). 'The originating summons to a great 
extent supersedes the action for adniini.stration of a trust or of the 
e.state of a deceased person.^ An ordinary summons must he served 

^ A similar practice existed before 1883 under the jiowcrs given by 
15 and 16 Vict c. 86, hut was very limited in its operation, as it 
apidted simply to the personal estate of a deceased person. 
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two, an oripnating summons seven, clear days before its return. 
A deeihioM on a summons is generally subject to appeal. In the 
Cbancery Division it is customary to adjourn into court the con- 
sideration of a summoiia of more than ordinary importanee. The 
appendix to the Rules of 1883 contains forms of every kind of 
BuniTuoiis ill the High Court. In the county eouils an action is 
commonced hy jdainl and sunmions. Two kinds of sinniuons aic 
in use, — the ordinary niul the default sumnious. TJic latter is 
an optional n-nicdy of tlie jdaintitf in actions for debts oi licpii- 
dated tlcuiands cxccodiiig £f>, and in all actions for the ]>rice or 
liiie of goods sold or let to the defendant to be used in the way of 
Ilia calling. It may also issue hy leave of tlio judge or rcgistiar in 
other ca.scs, with tlie single exce]^»tion that no leave can he given 
in claims under £5 where Hie claim is not for the jirice or lure of 
goods sold or let us above, if the alHdavit ol debt disclostss that the 
defendant i.a a servant or iierson engaged in manual labour. 'I'lie 
advantage of a default summons is that judgineiit is entered for 
the plaintilT without hearing unless the defendant gives notice of 
defence within a limited time. A default summons must as a iiile 
he served personally on the defendant ; an ordinary summons need 
not be served personally, but may in most cases he doliveretl to a 
person at the (lefeiidaiit’s house or ]daco of hinsincss. A summons 
IS also is.siie(l to a witness in the comity court. Forms of summons 
are given iii the County Court Rules, 1888. These include cerlain 
special forms used in A<lmiialfy and interpleader actions and in 
proceedings under the Cliaritahle Trusts Acts, the Friendly So<*ictics 
Act, 1875, and the Alarne<i Women’s Fniperty Act, 1882. In 
criminal law a summons is the mode of securing the attendance of 
the defendant before a court of summary jurisdiction, ivliether it he 
sought to obtain a ctnivietioii or an order against him. Forms of 
summons to a defendant, a witness, or a surety will he found in 
the schedule to the Siiminaiy Jurisdiction Act, 1848, and m the 
rules issued in accoulaiice witli the iSiimmary Junsdictioii Act, 
1879 (see the article Summahy Jiuu.snirnoN, wpra). Forgery 
of a summons or use of any document falsely ]»uiiioiting to Im* a 
summons or professing to act under such a document is punishable 
as felony under the County Courts Act, 1846, and the Forgery Act 
oflSOl. 

Scotland . — Summons is a teim coulined in stiictness to the 
commencement ot an action in the Couit of Session Foiimuly it 
w'as the mode of coiiiineiiciug an action in the .slieiill coini, hutsiich 
an action is now comimmced by I’r/niioN {q r ). In some Acts of 
Parliament, liowevei -r.q.t the (hlation Anumdiiicnt Acts -thetcim 
“HUinnions ’* is cmtaiuly used to itmiole yiait ol the process of an in- 
ferior court, 'file summons is a w iit in the sovereign's name, signed 
hy a wnler to the signet, < itiug the delemlcr to apjxnr and answer 
the claim. The will of the suiniiioiis calls upon the deteiidei to 
ajijMMroii the jiiopei inducix. A privilcgeil sumnuuis is one wheie 
the indiiritv aie sh(ut<‘ncd to six days against defenders within Scot- 
land (6 Ceo 1 V. c. 120, s. 53). liefec ts ill the snnimoiis aie eiired 
hy aiiieiiduiont or hy a supydeineiilai y Miiniuons. Tic suiiiiiioiis 
goesTiioie into dt‘t.dl than the Knglisli writ ot suiumons, though it 
no longei states, ju, it once did, the grouiul.s ot ait ion, now' stated 
in the condescendence and yiur‘<iiei\s ydeas in law' aiinextsl to the 
.siiinmoiis. 'file foim of the summons is regulated hy 13 ami 14 
Yict c. 36, s. 1, and Si*lu«lulc A. Aftei the action has been set 
on toothy summons, the attendance of the yiartics and witiies'M^s 
IS obtained hy citation The Citation Ainendnu'iit Acts, 1871 and 
1882, give additional facilities for the exeention of citations in 
civil cases hy means of n'gistered letters. In cases in a court of 
summary junsdictioii the Fiiglish siiininons i.s reyneseiited hy the 
w'arraiit t)l ( itaiion, 

SUMNER, ChaklKkS (1811-1874), American Riatesraan, 
was born at Boston, Mass., on Gill January 1811. He 
graduated at Harvard in 18 JO, and studied luw with 
Judge Story. His natural powers of mind were great, his 
habits of study intense, and his success immediate ainl con- 
syiieuous. Everything seems to have been expected of 
him, and he disayipoinlcd nobody. In 1831 lie had been 
admitted to the liar, was editor of the Ameriran 
and was reyiorting the decisions of Judge Story. For the 
next three years lie was a lecturer in the Harvard law 
school. Ho then sjient three years in Euroyic, always, 
however, studying with an intensity that never relaxed. 
Bet.urning, he began the yiractice of law, but gradually 
drifted into politics during the anti-slavery struggle. In 
1851 the few “ free-soilers ” in the Massachusetts legis- 
lature offered to vote for Democrats for other officers in 
return for Democratic votes for Sumner as United States 
Reiiator. Summjr was thus sent to the Senate, to W'hich 
he w^as regularly re-elected for the rest of his life. He at 
once became a man of mark, though not of poyiularity, in 
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the Senate. His fine personal jirescnce, his somewhat 
florid rhetoric, his wreallh of citation from learned and 
foreign tongues, his wide foreign aciyuaiutance, high cul- 
ture, and social standing, seem to have sUiggered his 
Southern colleagues. They could not look down upon him, 
and they hardly knew' what else to do. A long sm’ies of 
syiecchos brought about an assault ujion him, 22d May 
I8oG, by Bre.ston S. Brooks, a representati\e fnnn South 
Uarolina, in retaliation for Sniiiner’s enlieism ol Brooks’s 
uncle, a senator Irom his Stale. Brooks found Sumner 
writing in llio Simate chamber, and beat him so cruelly 
that he narrowly escaped deatli. He w'as absent from his 
place until 1850, and never fully recovered from the effects 
of the assault. When his ]>arty took control of tlie Senate 
in 18G1 Sumner became one of its foK^most members. 
Like Stevens (see Stk.vens), he ]»roi)ounded a theory of the 
relations of the seceding States to the Union winch never 
W'as endorsed, but had its influence on the outcome of 
reconstruction. In the American Union Stales me auto- 
nomous, hut Territories are theoretically under the. abso- 
lute government of (Congress, though in piactice Congre.'=^s 
gives them as much self-government as is possible or 
prudent. A Territory becomes a Stale liy admission 
through an Aet of Congress. Sumner hehl tliat the 
national boundaries of the Union were so fixed that no 
Stall' couid escape from them by secession, tliat a State's 
secession was merely an abandonment of its Staleliood, so 
that it fell back into the condition of a Tt*rntory and came 
under tlie absolute government of (Vmgress. This “State- 
suicide” theory W'as in due time condemned hy the Sujirenio 
Court, w'iiieli held that a State could not lose its State- 
hood; but (\mgress liad really acted upon it alri’iuly in 
several points ot roconstruetion. Sumner’s jieculiar lield 
was in the Senate committee on foieign relations, of 
which he w'us cliaiiman from 18G1 until 1871. It was 
during this jienod, in ISGD, that he urged the “indirect” 
items of the Alabama claims, saenfieing without hesitation 
tlie Englisli poimJarity wliicii had always lieeii dear to him. 
AVithin a year or tw'o he felt compi'llcd to ojijiose the new 
administi Hion of JYesident (Irani in several paiticulars. 
Tn the expeetauon of gratifying Hie pr(“>ulent, tlie Repub 
heiui senators removed Sumner from his ehciirnianship ; 
and, like Seward, he jiasstd his later m general op- 

jiosition to tiio party whii*h lie, laid helped to organize. In 
December 1872 he, introduced a resolution that tJie names 
of victories over fellow-citizens sliould be ii'iiiovcd troiu 
the regimental flags of tlie army. For this his State 
legislature censured him, but the eensinc was re.sciiiiled 
just before his death. He had been from the beginning ot 
the (^ivil AVar the adMicato of eiiiaiici]»ation and of tlie 
grant of full status to the Negroes; anil for the last few' 
years of hi.s life liis energies were devoteil to toi warding 
his Civil Jliglits Bill, intended to give the Iroedmen the, 
same legal rights as the w'hites. He died at Bashiiigton 
on 11th Alareh 187J. 

Siiinner’s spcochcp wbic rolli'cted in 18.^)0 iiiald tin* title of Ora- 
tions and S 2 )eccArs, to wliidi w-as aiMctl, in 18.ai, Jjtfmf Spee^'h’s 
and Addresses. His Works, in tivclve >olum(‘s, wen* IsmumI in 1875 
Sec also Li’stcr’s Life of Sumner, 1871 , Haisha’s Life of Sumner , 
and Pit»rc<*’s Memonul and LcHeis of Sumner. 

SUMITUARA' I.AAAbS are Hio.se intended to limit or 
regulate the private exjiondiiure of the citizens ol a com- 
munity. They may be dictated liy jiolitieal, or economic, 
or moral considcraf ion.s, Tliey Iia\e cM.sted both in ancient 
and in modern states. Jii Creecc, it wa.s amongst Hu* 
Dorian i.ices, whose temj»er was au.stere and rigid, that 
they ino.sl jirevailed. All the inliabitauts of l^aconia were 
forbidden to attend drinking entertaiiiment.s, nor could a 
Lacedaunonian jiosse.s.s a linu.se or furniture which was the 
wwk of more elaborate implemeuts than tlif3 axe and saw. 
Amongst the S]>artans projicr, simple and frugal habits of 
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life were secured rather by the institution of the pheiditia 
(public meals) than by sj^ecial enactments. The possession 
of gold or silver A\as interdicted to the oitizAms of Sparta, 
and the use of iron money alone was permitted by the 
Lycurgean legislation. “ Even in the cities which had 
early departecl from the Doric customs/' says K. O. Muller, 
** tliere were frecpicnt and strict ju'ohibitions against cx- 
j)eusivcnoss of female attire, prostitutes alone being wisely 
excepted." In the Locrian code of Zaleucus citizens were 
forbidden to drink undiluted wine. The Solonian sum})- 
tuary enactments were directed ])rinci])ally against the 
extravagance of female aj)j)arel and dowries of excessive 
amount; costly bam juets also were forbidden, and expen- 
sive funeral solemnities. The rythagorcans in Magna 
(Iriccia not only ]»rotestcd against the luxury of their time 
but encouraged legislation with a view to restraining it. 

At Koine tlie system of sumjituary ediets and enactments 
was largely developed, whilst the objects of such legisla- 
tion were eonciuTently sought to be attained through tlie 
exercise of the censorial ]>ower. Tlie code of the Twelve 
Tables contained j)rovi.sioiis limiting the cx]>enditiire on 
funerals. Tlie most iinjiortant .sunijituary laws of the 
Koman coinmonweallh A\ere those v\lii<*li iollow. (1) Tlie 
Opjuan Jaw, 2 lb n.(\, jinnided that no woman should 
jxisst'ss more than half an ounce of gold, or wear a dress 
of dificreiit coloiiis, or ride in a carriage in tJie city or 
within a mile of it (‘xcept cm occasions of jniblic leligious 
ceremonies. 'J'his law, which liad bcjcn jiartly dictatcxl by 
the financial necessities of the coiiflictt with llanriibal, Avas 
repealed fwcuity yciars lati'r, against the advice of (\ito. 
Livy (xwiv. 1-8) gives an interesting account of the com- 
in(»tion excited by the projmsal of tJie repeal, and of the 
exertions cd the Uomau women against the law', w'hi<*h 
almost aniouiitcsl to a female vnuate, (2) The Orchian 
law, 1S7 it.o., limited the iinniher of guests at emtertain- 
menls. An attempt being made to reiieaJ this law, (’uto 
otfcTed strong opposition and delivered a s]»eech on tlie 
subject, of which some fraginerits ha^e been preserved. 
(.‘1) 'J’he Fanuiaii law', IGl n.o., limited the sums to be 
spent on entertainments ; it provided amongst other 
tilings that no fow l should he servt'.d but a single lien, and 
that not fattened. (I) The Didian law*, 143 ii.o., ex- 
tended to tlie whole of Italy the jirovisions of tlie Fanniaii 
law, and made the guests as W'cll as the givers of enterKiin- 
rnents at w'liich the law w'as viejiated lialdc to the peiuilties. 
After a considerable interval, Sulla anew directed legisla- 
tion against the luxury of the table and also limited the 
cost of funerals and of sepulchral monuments. Wc are 
told that he violated his own law as to funerals when bury- 
ing his wife Metolla, and also liis law on entertainments 
w'hen seeking to forget his grief for her loss in extraMigant 
drinking ami feasting (Plut., aSW/., 3b). Jidius Cnesar, 
in the ciapacity of pnvjWtm inoribus, after the African w'ar 
rc-eriacted some of the suiiiptiiary law's which had fallen 
into neglect ; Cicero implies {Fp. ad Att., xiii. 7) that in 
Caesar’s absence his legislation of this kind w'as not at- 
tended to. Suetonius tells us that Ci»‘sar had ofticers 
stationed in the market-places to seize such provisions as 
were forbidden by law, and sent lictors and soldiers to 
feasts to remove all illegal eatables (JuL, 43). Augustus 
fixed anew the expense to be incurred in entertainments on 
ordinary and festal da 3 \s. Tiberius also .sought to check 
inordinate expense on banquets, and a decree of tlie senate 
was passed in his reign forhitlding the use of gold vases 
except ill sacred rites, and prohibiting the wearing of silk 
garments by men. Kiit it ajipears from Tacitus (Ann., 
iii. 5, whore a speech is ])ut into his mouth very much in 
the spirit of Horace’s “ (^nid leges sine moribus Vaiiai 
proficiiint ?’’), that he looked more to the iniprovement of 
manners than to direct legislative action for the restriction 
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of luxury. Suetonius mentions some regulations made by 
Nero, and we hear of further legislation of this kind by 
Hadrian and later emperors. In the time of Tcrtullian 
the sumptuary laws apjiear to have been things of the past 
(Apol.y c. vi.). 

Jn modern times the first iiiijiortant sumptuary legisla- 
tion was —in Italy that of Frederick IL; in Aragon that of 
James I., in 1231 ; in France that of Philip lY. ; in Eng- 
land that of Edward II. and Edw'ard 111. In 1294 Philip 
IV. made ]>rovisions as to the dress and the table expendi- 
ture of the siiveral orders of men in liis kingdom, the most 
remarkable of which may be seen in Cuizot’s Cimiimtion 
en Fra rice, le^^. 15. Charles V. of France forbade the use 
of long-i>ointed shoes, a fasliion against which popes and 
councils had protested in vain. Tinder later kings the use 
of gold and silver embroider^^silk stnlls, and fine linen wares 
W'as iestri(‘ted, — at first moral and afterwards economic 
motives being put forward, the latter csjiecially from the 
rises of the nuTcantile theory. In England w'e liear much 
from the writers of tlic l ltli century of the extravagance 
of dress at tliat period. Tliey remark both on the great 
splendour and expensiveness of the apparel of the higher 
orders and on the fantastic and deforming fashions adopted 
by persons of all ranks. The parliament held at AVest- 
niinster in 1 3G3 made law's (37 Edw. 1 11. c. 8-14) to restrain 
this undue cxpmiditure and to regulate the dross of tlie 
several class(‘s of the people. These statutes were repealed 
in the following year, but similar ones w'cre passed again 
in tlie same reign. Th(*y seem, however, to have had little 
effect, for in the reign of Kichard IT. the same excesses 
]>revaih'(l, apparently in a still greater degree. Another 
slatutij was ]>ass(‘tl in the year 14G3 (3 Edw. JV. c. 5) for 
the r(‘giilatiou of tlie dress of ])ersons of all ranks. In 
this it was stated that “the eomrnons of tlie realm, us 
well men as women, wear excessive and inordinate appand 
to the gri‘at disi>leasure of God, the enricliiiig of strange 
realms, and the dt'struction of this realm." An Act of 
1444 had jireviousl}^ regulated the clothing, when it formed 
a part of tlie wages, of servants employed in liusbandry ; 
a bailiff or overseer was to liave an allow'anec of 5s. a year 
for his clothing, a hind or principal servant 4s., and an 
ordinary servant 3s. 4tl., — sums eipii valent respectively to 
50s., 40s., and 33s. 4(1. of our money (Henry). Already’ 
in the reign of Edward IT. a jiroclamation had been issued 
against the “outrageous and excessive multitude of meats 
and dishes which the great men of the kingdom had used, 
and still used, in their castles," as well as “persons of 
iiilerior rank imitating their example, beyond what their 
slation.s required and their circumstances could afford"; 
and the rule was laid dow'n that the great men should 
have but two courses of flesh meat served up to their tables, 
and on fish days two courses of fish, each course consist- 
ing of but two kinds. In 1363, at the same time when 
co.stumes were regulated, it was enacted that the stTvants 
of gentlemen, merchants, and artificers should have only 
one meal of flesh or fish in the da}’, and tJiat their otlier 
food sliould consist of milk, Imtter, and cheese. Similar 
Acts to those above mentioned were i>assed in Scotland 
also. In 1133 (ternji. James T.), by an Act of a parliament 
wliicli sat at Perth, the manner of living of all orders in 
Scotland was jirescribed, and in parti(mlar the use of pies 
and baked meats, w’hieli had been only lately introduced 
into the countiy, w'as forbidden to all under the rank of 
baron. In 1457 (temp. James If.) an Act was passed 
against “sumptuous cleithing.” A Scottish sumptuary law 
of 1G21 W'as the last of the kind in Great Britain. 

Ferguson and otluMS have pointed out that “luxury ” is a term 
of ndative inqmrt and that all luxuries do not deserve to ho dis. 
eouraged. Koscher has called attention to the fact that the nature 
uf the 2>ro valent luxury changes with the stage of social develop- 
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ment. He endeavours to show mat there are throe periods in the 
history of luxury, — one in which it is coarse and profuse ; a second 
in which it aiiiis mainly at comfort and elegance ; and a thiid. 
proper to j>enods of decadence, in which it is ]»crvertc«l to vicious 
and unnaluial ends. The second of these Isj^an, in modern tunes, 
with the of the Western nations fiom the mediieval 

period, and in the ancient communities at epochs of similar transi- 
tion. lloscher holds that the sumptuary legislation wlin-h rogiihiily 
appears at the opening? of this stage was tlimi useful as jiromoting 
the reformation of habits. He remarks that the contemporary 
formation of strong Governments, disposed from tlie consciousness 
of their strength to interfere with the lives of their subjects, Imided 
to encourage sucdi legislation, as did also the jealousy felt hy the 
hitherto dominant ranks of the rising -wealth ot tlic citizen clas.se.s, 
who are apt to imitate the eondiict of their superioi s. It is certainly 
desirable that liabits of wasteful expenditure and frequent and 
wanton changes of fashion should he <liHcourag<*d. Hut such action 
belongs more propel ly to the spiritual than to the lemjwral ptiwcr. 
In ancient, especially Roman, life, wdicn thcio was a confusion of 
the two powers in the state system, humptuary h'gislation was more 
laUiral than in the modern \>orhl, in wlindi tho.se powers have 
boon in general really, though imperfectly, separated. How far 
regulation of this kind could, and might usefully, he earned out 
by a spiritual power under purely moral sanctions, and whether 
and to what extent social otlices, private as well as public, should 
be discriminated by costume, are (|uestioris which need not be dis- 
cussed at jiresent l*»ilitical economists are practically mianimoiis 
in their rejirohation of the policy of legislative coinpulsion in these 
matter.s. In a well-known passage Adam Smith protests against 
the “impertinence and presumption of kings and ministers in 
pretending to wrateh over the economy of private people ami to 
lestrain tlieir cx]>ciisc, being theni.selvcs always and witlumtany 
exception the greatest s])ciidth rifts in the society.” Yet he tloc.s 
not seem to have been averse to all atteinpis to innuence through 
taxation the expenditure of the liumhlcr classes. Tim modem 
taxes on carnages, coals of arms, haii-powdei, playing-cards, &c , 
ought perhaps not to he. rcgaided as resting on the ]»rinci)ile of 
sumptmiiy laws, hut only as means ol pi opoitioiiing taxation to the 
capacity of bearing the burden 

Tlio Inrl on Roiiini ttiunplimry laws are (lelhus. Ktu'tn ii 

24, amt Macrolnus, .Sr(n/rn , iii. 17 On tlie Hiiiiilai Kni'lish logisiatnm llemj’s 
Histotv 0 / (flint Jtntuin maj iiselnllv be oonsult<*<l. <»iu* ot the Iw^st extant 
treatments of tlie wb<»le subjeet is that by Koschei, in lus essay I tttrr dm 
lepubbhln <1 in Ins d<r I'ulLbWLrthschaJt aiis deiii ijnchtchduht n 

i^tnndjyuiihU' {'id vd., ISVS) (J K 1) 

SU!NrY, a district town of Little Russia, in the govoni- 
ment of Klinrkoff, situated J25 miles to the north-west of 
the chief town of tlie government, was founded in 1052 liy 
Little Russian Cossacks. It is poorly Imilt, cliicfly (if 
wood, hut is an important centre for the trade of Creni 
Russia with Little Russin, — cattle and corn being sent to 
the north in exchange for various kinds of manufactured 
and grocery -w’ares. It has a classical iiro-gymnasium and 
a technical school. Its inhabitants, who numbered 10,050 
in 1884, are engaged in commerce, in vaiious kinds of 
petty trades, and in agriculture. 

SUN. In the article Astronomy (vol, ii. p. 708 sq.) 
the sun lias been considered as a member of tlic solar 
3 ystem, and references are given to various discovcrii»s 
wliich have been made from time to time relating to its 
physical and chemical constitution. In the fire.sent article 
we jiroposc to consider tlie sun as a star, and to state 
as briefly as may be the views at jiresent held regarding 
its structure, and subsequently to refer to tlie most recent 
observations dealing with the phy.sicsand chemistry of the 
various ]»henomena which are o])en to our study. 

The sun as ordinarily visible to us, boumlcd by the 
photos])here, is only a small ]>art of the real sun : from 
observations made during ccli]).ses it is now known that 
outside the photo'^jihcro are — first, an envelojie, namely the 
chromosjihere, whi<‘h is mainly comjiosed of hydrogen, and 
outside this another envelojie, called tlic corona, while 
there is evidence that outside these, and especially along 
the plane of the sun^s eijuator, tliere is a considerable ex- 
tension of matter which may or may not be of the same 
nature as that of wliicli the corona is composed. 

These various parts of the solar economy have been 
examined by the sjioctroscope, and from this examination 
two w idely divergent v iews liave arisen. 


According to the first view, the true atmosphere of the Extent 
sun is limited by the chromosphere, and the constituents of 
of that atmosphere consist essentially of the va])Ours of tlio 
chemical elements recognized on the earth. It will he seen 
that on this view the corona and the etpiatorial extension 
observed occasionally arc merely solar a]ipeiidagcs. In 
the other view the atmosphere of the sun is extended 
to the confines of the corona, the temperature naturally 
inert'asing as we descend ; and it is held that towards the 
photosphere tin* teni])cratiire is .so high that the chemii’aL 
elements are dissociated into finer forms of matter, so 
that descending vapours get more simple, ascending vajiours 
get more complex, and it is only in the cooler regions of 
the atmosphere that vapours ri'sembliug those of our ter- 
restrial elements can exist, vvliik; near the confines of the 
corona these vapours give jilace to solid particles and 
masses. Broadly stated, thesi* diveigent views have 
arisen from the api»lication of two di.stinci methods of 
inquiry. In one method, light coming from every portion 
of tlie sun, and refleeiod, let us say, by a cloud into the 
spectrosco])e, gives us a spectrum full of absolution line.s, 
and the.se lines are practically constant from year to year. 

In the other method, each minute portion of the .solar 
economy has been examined bit by bit, and thus vve have 
the spectrum of the s]K)ts, the sjiectruui of the proiiii- 
ncnce.s, tlie .siiectrum of tlie cliromo.sphcrc, the speidium 
of the corona. All these .spectra \ary enormously, not only 
among themselvi^.s, but from year to year; and, v\hcn we 
con.sider merely the siiots and prominences, v\c may sny 
that they vary from .spot to .spot and from promim nee to 
prominence. 

It w ill be obvious that tlie true mean density of the Mean 
sun cannot be the same on the tvs o b}]M)tlieses to vvliich 
wchave refi'rred. Jf the atmospluu'c is praeti(*ally limited 
hy the ])huto.sj)liere, it has been found lliat tbt‘ density ol 
the sun is 1*441, v\ater being taken as unity. If vve 
include the corona in tlie sun’s atmosjiliero, nnd assume 
that its height is half a million of miles above llio jilioto- 
spluTc, then the volume of the sun is ten limes that 
bounded by tlie ]dioto.s])hcrc, and the density is reduced 
to a tenth of the value given above. 

AVe next proceed to discu.ss the chemical results olitained 
hy the first method of impiiry to whicli icfercnce has been 
made. I’or tlie.se results wo fire of cour.se depi'iideiit iijion 
compari.soii.s of tlie lines given by varioii.s incande.sei'iit 
vajioiirs vvitli the IVaunliofer lines seen in the ordimiiy' 
spectrum of tlie sun. If liy such means complete evidence 
is afiorded of lh(‘ (*xistenee of one of our cheimeal (‘lenient.s 
in the sun, it is obvious that no inlbtinalion is gi\eii as 
to its prcci.se locality ; fnrtlier, if the high temperatures 
used in our laboratories to juoduec a .speetnini slunild 
break up the molecule.s of the vapours as known to the 
chemist into finer one.s, nnd if the tem]ierature ol the sim 
worv, to do the same, there VAOuld .still ]»e a eonsidcrahle 
.similarity between tlie .solar and tlit‘ tcrn strial .spectrum ot 
any one sub.stanci*. 

The fir.st (.\) of the followin': tables gi^e.> tin* siib.slanees f'lifiim. 
present in the .sun’s atmo.sjilieie aecoiding to ( 1) KiirJiJiotr, 
and (2) Ang.strom and ’J’haleii. niino** 



T\i;i i: .'\ 

Kirclilioff 

Sodium, Tioii, ('.ill HUM, Magiirfiiiiin, Niikcl, 

H'li Him, Zinc 

Aiiu-slnan 

Sfulmm, Iioii, t'ah ium. Ma'jm'siinn, Nictol, 

( linumiiin, Cobalt, Jlwliogcn, Mangaiicsr*, 
'rit.iiiium 

and Tlnileii. 


A .subsequent method of iiKpiiry, which was cayiable of 
tracing merely a small (piantity, gave the additional sub- 
stances shown in Table B. 
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Tablk B. 


Elemfnts whose Longest lAHies coimide with Fraunhofer Lines. 


Certainly 

coineulcut. 

Aluminium, Stroiitnim, Loail, Cadmium, Cerium, 
braiiiuiti, PotasHium, Vatiadiurn, Palladium, 
Alolybdciiuin. 

Probably 

(.oiiicideiit. 

Indium, Lithium, Kubidiuni, CieHiiim, Bismuth, 
'fin, Silvei, Cluciiiuni, Lanthanum, Yttrium 
or Erbium. 


When we come to bring the chemical evidence together 
which lias been acquired by the examination of separate 
parts of the solar economy, we find, as has been already 
Id n ted, that the apparent similarity in cheini<‘al structure 
suggested by the foregoing tables entirely breaks down. 
Not only is the chemical nature of each separate solar 
])henomenon different from that of any other, but the 
facts of observation are in all cases entirely new an<l 
strange, so that very little light is obtainerl towanls the 
understanding of them from ordinary laboratory work. 

We will consider the chemistry of tlie chief solar features 
in order. 

Cheittisfr// of the Constituent Parts. 

pectra The spectrum of the. sjiots differs from that of the 
f spots, ordinary surface <»f tluj sim chi(‘lly liy the widening of 
certain of the h’riiimhofer line's in the s])ot spectrum, — 
some being exces.sively widened. The lines which are 
most widened change from spot to sjiot and from year : 
to yc*ar. The most extensive sun-sjiot olKservatitms of i 
this nature have been carmsl on iu Kensington, and the 
conclusions deiivi'd from 700 obsc'rvations ou spots be- 
tween 1S71) anil It^'So are as follows : - 

(I) TIh spot sncrtiJi am vciy nnhkt* tlie oidiimry spectrum of the 
Him : some Fiuinmotcr lines aie omittisl ; ucw linos ap{»car, uud the 
uitensitie-^ of tlie old linos me ehanj'dl 

(U) Only vci \ P \v lines, eonquuitivejy sjH'aking, of each clieinieal 
cloniont, I'ven of iliose which have in.iny among tlje Kianiihofci lines, 
W'le seen lol»L ime>t wnieiiod. It was as d on a piano oiil^V al«‘\\ notes 
W'oro played ovei and ovei again, always ]»ro(liiemg u ilitleient tune. 

(3) An iniTm'iise vaiiation Irom spot to spot was ohseived be- : 

tween the most widened lines seen in the Inst humlied ohseiva- 

tioris Clsinge ot t|uality or density will no* u<Monnt foj ibis 

varialion '!'«> investigate this point the individual obbeivatunis 
of lines seen m tluj sjiectnirn ol now wore j>h»ited out on stuns ot 
pajiei, and an attempt made to aiiange th<*nj m onlei, but vvilliont j 
sm-cess, lor, even when the observations weio divided into six 
groups, about ball oflhein ueie lelt ontstamling 

(4) if we consider llm lines of any enm subslaiiee, there is as 

much inversion between them as between the lines of any two 

metals. li> the term “niveision ’’ is meant that ol anv three lines, 
A, H, ( \ we may gel A and H without U, A ami C without )», B and 
r w it 1 lout A. 

(ft) Veiy tew lines are strongly aU’eited at the same time in the 
same spot, allhongli a great many line.s of the saino sulisUin'e may 
be atfeeted, besides the l\V(d\e recoidcd as most widened on ea<h <lav 

(6) Manyot tin* lines seen in the s])ots are visible at low’ tempei- 
atures (some in the o\y-li}diogen llaine), and none me hnghteiied 
or inteiisitied when we pasi lioiii tlie tcnqierature (»t the tlec trie arc 
to that of the electric spark. 

(7) Certain lines of a substance have indicated rest, while other 
adjacent lines seen in the spectium of the same snhstance m the 
same field of view have shown change of wave-length. 

(5) A laige nuuibei of the lines seen in spots are common to two 
Ol more substances witJi the dispcision enqiloyed, 

(P) The lines of iron, cobalt, chromium, manganc.se, titaninni, 
ralcuirn, and nukel seen in the spectra ol spots are usually eoimi- 
denfe with lines in the spectra of other metals w’ltli the di.spt*isioii 
eiiiployeil, whilst the lines of tungsten, eop]M;r, and zinc seen in 
spots me not coincident with lines in otlier spectra. 

(10) The, hues of iron, manganese, zinc, and iitanium most fre- 
quentlv se«*ii in spots aie dillerent iioiii those most fieqiiently seen 
iu Ihinies, whilst in eolult, chroinium, ami caleiuin the line^’ seen 
in .spot.s arc the smne as lho.se seen in tlanies. 

(II) Towards the end of the first senes of inve'-tlgations there 
appeared among the im>st widened lines a few whnh are not le- 
presented, so fai as is Known, among the lines seen in the sjieetra 
of tenestiial elements. This diange took place when theie was a 
marked increase in tlie .sohii activity. 

tlH) The most widened lines in .sun spots change with the siiii- 
bpol jieriod. 


(13) At and slightly after the minimum the lines are chiefly 
known lines of the various metals. 

(14) At and slightly after the maximum the lines are chiefly of 
unknown origin. 

(16) On the hypothesis under discussion the change indicates an 
increased temperature iii the spots at the sun-spot niaxiinmn. 

The general result is that in passing from minimum to chaiq 
maximum the lines most affected change from those of the in sni 
ordinary chemical elements to lines whose significance are 
not known. The acconqianyiiig diagram represents graphic- ’ 



Most wideued Imcb, F - h legion, in .siin sjiof .qiectra. 

ally the disajipearance of the lines of iron, nickel, and 
tilaiiiuia and the simultani'ous aiijiearance of unknown 
lines in tlie .s]K>t sjmetra in jiassing from ininiinurn to 
niaxlinum. Jn the region of the spectrum for which the 
(•iir\es are drawn six lines wore recorded in each observa- 
tion, and tlierefore GOO in each series of 100 ob.servations. 

In tile cur\es tin*, vertical ordinates represent not merely 
tlie number of individual lines recorded but tlie number 
of occurrences of lines of each substance. Tlie dotted 
curve sliows tlio variation in the freipioncy of the iron 
lines; at the minimum in 1879 practically all the 600 
lines observed were iron lines ; towards the end of 1881 
they had dwindled down to 30 ; and during the three 
following years they fell to 10. The dot and dash curve 
show.s a similar variation in the nickel lines, and the double 
line curve tliat of tlic titanium lines during the same 
periods. The continuous curve shows the gradual increase 
ill the number of occurrences of unknown lines in passing 
from the mininmui in 1879 to the maximum iu 1884. 

The cJiromosphere when quite quiescent merely gives Chi 
us a sju'ctrum of hydrogen together with a line in thespb 
yellow, which, from its jiroximity to and D.^, is called 
D.j. The cliromosphere is disturbed in two ways,- - first, 
by jiroinineiices, of which more hereafter, and second, by 
the formation gradually and jieaccfully of domes, wliicii 
are of no great heiglit but sometimes extend over large 
areas and htst for weeks. These last-named phenomena 
liave been termed “ wellings u]),” tlic idea being that they 
were I'roduci'd by the gradual uprise of vapours from 
below j but it is clear that the same phenomena might be 
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produced by the very slow descent of matter from above. 
T)ie spectrum of these higher portions of the chromo- 
sphere, whether produced from below or above, is more 
complicated tlian the ordinary one. The following table 
(C) gives the i)rincipal lines wdiich have been recorded up 
to 1887 


1869. Ilv<lrog<*n D,, 
1471 (5315*9) 
b* 

I? 


I),D 
4933*4 
4899*3 
4923*1 
6017*0 
5275 
5233*6 
6179 9 
4921*3 


50] 4 *8 bright. 
After 1869. /4471 
4924*5 
B-C 
r>— rr. 

6019 

II 

K 


) 


All lines. 

IJiikiiown. 

MagncBiuin, 3 out of 7 (Thalen). 


Nickel, 

1 


Suilium, 

2 

„ 8 

Barium, 

2 

„ 26 

Iron, 

2 

0 

„ 460 (Angstrom), 

IJiiknoNvn. 




UnkiioNvii. 


Titanium, 

1 out of 201 (Thaleii). 

Calcium, 

o 74 


The first new lino in this table is calle.d in sjxjctroscopic 
language 1474, l)e(*ause when this work w’as begun the 
only ma])s available Avere those nuule by I*i*ob‘ssor Kireh 
boll*, and this jiarticular lino fell at 1474 on his seah*.. 
Since then these artificial scale.s have been discarded in 
favour of tluj natural one, wliich is givi'ii by the wave 
lengths of light of ditTerent colours. In this the reference 
number of the same line is which repres(*nts the 

wave-length in tt‘n-inilbonlhs of a milliinetre of that 
particular (juality of light. After this we observe three 
lines of magnesium, only 3 out of 7 ; next a line ot nickel, 
one only, liowe\(‘i\ out of 34 ; tlieu tw*o liiu'S of sodium, 
altliough we might naturally expect to got all the 8 lines ; 
then two liiH's of baiium out of ‘JO; and so on. Almost 
all the otlier lines have origins which are absolutely un- 
known : that is to say, Ave never get them in our tei restrial 
laboratori<*s, and never, therefore, are able to match the 
bright lines in the e}iromo.sph<!ro of tlie sun Avitli any 
chemical suhsLaiice. In lcS71 tlie sun A\as more act in e, 
and this activity resulted in the addition of new lines, all, 
how'cver, absolutely unkmiAvn to us, execiit one, ANhieh 
represents a line in the s])eetnim of titanium ; but in tliat 
ease Ave ge.t one line out of 201 in exactly the same an ay as 
wc get two only of iron out of 400. It is most important 
to note that ])ractically none of the hues shoNvu in table 
C are among those Avhich an*. Avidened in spots. 

The inomineiices arc of tw'o kinds — tlio.se Avhich are 
relatively (piiet ami give almost exclusively the lines of 
hydrogen and those in wdiieli the motions are as a rule 
very violent. The sjicctrum of the lattiT class generally 
includes a large mimhcr of metallic lines ; hmice they are 
generally called metallic iiroinimmces. TIkj first stage of 
metallic prominence is usually the a])])earance of three 
lines of the following w^ave lengths — 4943, 5031, 5315*9. 
As the prominenco increas<*s in magnitude ami violence 
other lines are added, until at times the spectrum seems 
full of lines. The rate of ujirusli of these i)rominem*c.s 
sometimes loaches 250 miles ])er second, or nearly a million 
miles an hour,- -figures Avliich convey an idea of the 
enormous energies involved. The lines seen in these jini- 
miiieiiees, altliough many are present in the spectra of the 
metallic elements, appear with greatly changed intensities : 
the lines seen briglitcist in the prominences arc frequently 
dim lines in the terrestrial s[>e(drum. Again it may ho 
remarked that these are not the lines which are most 
widened in spots. In the case of the spectrum of any one 


substance the number of lines seen usually in the promi- 
nences is very small. 

The general conclusions which have been derived from a 
discussion of the jirominence observations made by Profs. 
Tacehini and llicco, in connexion Avith the suii-spt»t observa- 
tions already mentioned, are as follows. 

(1) The chromos])htin(* and pioiiiinoiu'u sportrinii of any one 
Ku]».stant*«, except in the case of liyilrogeu, is iitilike the ordinary 
siHaltiiin ot the suhstiiiier. Poi* instance' nno get two linos of iion 
out ot 460. 

(2) There are in versions of lines in the same elements in tli(‘ 
proiiiiiienccs, us thcic arc inversions in the spots: ni oeifuni p?o- 
ininenccs Nve sec ecitain lines of a suhstaneo AMtliout others; in 
certain other proiiiiiieiiees nnt see tlie otliei lines ANitliout the tiist. 

(3) Very few' lines are strongly aHeeted at (mee, as a rule, and 
a very small proportion altogether,— siuailei than in tlie tasc ol 
spots. 

(4) The ))rominences are less Mihjeet to sudden rhanges tlian 
spots, so far as lines of tlie same eleniont aio (.oneernod 

(5) There is a change in the lines atleeled aceoiding to the sun’s 
sjKit period. 

(6) The lines of a substance seen in the pToinineuees nro tb(»se 
Avinch in our laboiatories become eons.derablv brightened Nvhen nvc 
change the arc speetium for the spaik .spe< tniin 

(7) None of tlie iron lines ordinaiily visible in pioniinencis aui 
Seen at the temperatuie of the ow-hydiogen tlaiue. Some of the 
oNy-hydrogeii flame lines are seen in the sjiots, hut none have ever 
been seen in the ]iroininenees. 

(8) A relatively large nuruhei* of tlie lines ordinal ily seen arc 
of iinkiioAvn oiigin. 

(9) Alaiiy of the lines seen arc not ordinaril}* seen aiiiongsl iho 
Franiihoter lines. Some are blight lines. 

tin) As in the snots the Tl aiul K lines of ealeiiim in the ultra- 
Auolet aie always lU'ight in the sjiot speelinm, the othei lines of 
(alemiii and tlie <)tlu*r suhstanees heing daikened and widemd, 
so it would appear Ihat tlie lines II and K of ealeiiim aie alwaAS 
blight III the pioiiiinenees in nnIucIi the olhei hiM*s are geiieially 
uiiatfected, 

(ll) Man}' of Mu* lines ait' eoinmon to two oi iiioie elcmenls 
AVitli the <lis]>eision N\hieli has lueii employed. 

The spectrum of the inner corona indicates that it is Corona, 
chielly evunposed of hydmgen. All the h}diogen lines 
are seen in it, and up to a eeitain heiglit the 11 and K 
lines of calcium, jnoAing tlie presence eilliei of (alnuiu 
or of something that exists in calcium which anc cannot 
get at 111 our tem[>crciture. 

In the outiT eoioiia most of the hydrogen lines dis 
aiipear; but one, the gieen lim* F, lemains loi a eonsidcr- 
able height sidi* by side with the 1 174 line, Indnating. as 
far a.s aac can see AAheie e\erything is so donbtlul, that 
the constituents of the outei corona consist most jnnlmldy 
of hydrogen in a cool toriu and the unknown stntV wliuli 
giAcs the 1 174 line. We also knoNV that the ontei enrona 
contains paiticles AAliidi rdlei t the ordinaiy sunlight to 
ns, because in 1 S 71 1 )r Janssen, and in |S 7 S riofe..snr 
iJarker and olliers, saNv the daik Fraiinliofer lines in the 
R]>ectriim of the corona. AVe mirst imagine, theieton*, that 
some pait of that sjmetnim depends lor its cMslenee on 
solid ]iartiele.s Avhieh not only give a s]i(elrum like that of 
the lime- light Imt liave tlie laenliy of leflei’ting to us 
the light of the underlying ]diotosplieie. It Nvas al,-o put 
bey^ond all fjuestion in tlie oelij»se of ISfsj in Kgypt that 
this corona has aiiotlier specti um of own. 'J’heie aio 
bright bands in the speetium, showing that aniiIi these 
additions it is not a truly eonlinnous speelMiiii liki* that 
of the lime- light, ami tlmt its oiigiu is Ihercfoie in all 
probability very complex. 

Aasoriattitti mul Lhi^f nbuium of PIu 

Ob.ser\ations of jirominemes, sjxds, and other phenn- Comicx- 
inena wliich require eontinuous investigation have bu-n 
carehilly made from day to day for several years, 
one conehision arrived at i.s tliat when and vvlieie tiie 
(distuibed) spots are at the maximum the faeiilie and 
metallic prominences are also at tlie iiiaxinium. When 
the maximum changes from north to soulli latitude in the 
.simts it also changes fiom north to soutli in the metallic 
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prominences and the facula3. These observations, there- 
fore, establish not only an important connexion between 
s})ots, metallic ]>roininences, and faculte but also the fact 
of the Monderful localization of these plienoniena upon 
the siir The sjiots are never seen hif^her in latitude than 
'lO" north or south, and they arc invariably seen in smaller 
(piantity at the equator. Similarly, the facuhe and metal- 
lic ])rominenc(‘S do not ^(o much beyond 40'" north or south, 
and their minima are also at the equator. But this docs 
not Iiold good for prominences of the quiet sort and the 
veiled spots, - that is, sjiots without iimbne or very highly 
developed j)enumbra\ They extend from one i>olo of tlic 
sun to the other ; hence there must exist a great difference 
between metallic and quiet jirominences and between dis- 
turbed and veiled siiots. 

AsBwia- Althougli the more iinjiortant of these solar jdicnomena 
lion of fire limited to certain zones of the snn^s surface, and al- 
localizoil they vary very violently, they have a cycle or 

mexiiL regular succession of changes, during which the particular 
zone of the sun on which they ajqiear alters. When there 
is the smallest immber of spots on the sun —that is to say, 
wdicn there is a sun-spot minimum- - the spots that a])tH‘ar 
are seen in a high latitude, and the latitude decreases 
gradually until we arrive at the next miniiiium. Thus 
there are two ])erfectly distinct sj)ottcd aieas, one corre- 
sponding to the end of the old ])eriod, the other to the 
bi‘ginning of the new’ period. At the maximum period 
of sun s]»ots the latitude of the sj)ot zone is about ITi''. 
Activity 111 tlia solar atmosjihere, tluTt’fore, ajipears to 
begin lu a liigli latitude — say about ^10’ or 35”- and very 
soon reaches the maviinum m about latitude 15”; then it 
gradually <lies away until s])ots, metallic ])ron>incnccs, and 
faciihe — all of reduced intensity — cling ]U’etty near to IIk* 
solar equator, and at the same time w*o get a new wave of 
activity, beginning again in a liigli latitude. This asso- 
ciatKui of w’hat iiiaylui called localized ])henoniena is quite 
in harmony with a similar association of phenomena which 
are more or h*ss generally distributed ovei the whole sur- 
face of the sun. 

Boies, which arc in reality nothing but small sun spots, 
may ocmir in any ])art of the sun, and are always accom- 
])anied by a slight waviness in the chroinospiiere. Veiled 
s]>ots — s|)ots w’hich ni'ver attain full develojmient -are 
also universally distributed over the sun’s surface and are 
a»*cnnipanied l>y small jaomiuenees (se.e below’). 

PorioU 'Die main ]»eriotlicity on the sun is that of about eleven 
of solar ytvars W’hicli eiajises between two successive maxima or 
quic'tmli* When the siiii is quietest, there are very few of 

the ordinary tree like ])romineiices visible, and there is an 
esjiecial dearth of them near the ])oles and the eijuator. 
There ani facuhe, but tliey do not ])resent tlicir usual 
briglit appearance, and are confined to the re-gions between 
latitudes 20' N. and 20^ S. On exaiiiiniiig the chemical 
nature of the materials in the cl]romos|>liere at .such a 
])eriod by means of a spectroscope, we see only tlie four 
lines of hydrogen and the line 1).., whose cheiiikuil signifi- 
cance we do not know. Bractically s] leaking, there are 
no s])oks visilile and the disk aj>i)ears to be jierfectly i»urc, 
excei»t the darkening towards the limb j)roduecd by 
absorption in tiie sun’s atmos[»]iere. As tlierc are no 
spots*, or (nily viTy small ones in high latitudes, it follows 
that there are no metallic jirorn indices. The spectroscope 
seau'hing right round the limb of the sun gathers no 
indications of \iolent action— no region giving many lines 
— nothing but the simjde sjiectrum of hydiogcn. Obser- 
vations and j»hotograj)hs of the corona taken at solar 
eclipses occurring at miiiiinuiii spot periods indicate that 
at tw’o different sun-spot minima the appearances jire- 
soiited by the corona are very much alike. A draw'ing 
made during the eclipse of lb^G7, before the application ot 


photography to solar investigations, exhibits a similar 
appearance to an absolutely trustworthy photograph ob- 
tained at the eclipse of 1878. At the minimum period 
the chief feature is a very great extension of the corona 
in tlie dii'ection of the solar equator, and a wonderfully 
cxipiisite oubmrving right and left at both poles. It is 
probable that the cipiatorial extension pictureil in the 
above-mentioned pliotograph is, after all, only a jiart of 
a much more extended phenomenon, one going to almost 
incredible distances from the sun itself. At the eclipse of 
1S78 i>r(icautioii w'as taken to shield the eye of the 
observer from the intense light of the inner corona, which 
is sometimes so bright as to be mistaken for the sun’s 
limb, by erecting a screen which covered the moon and a 
s])ace 12’ high around it. The observer, Professor New’- 
comb, saw on both sides of the dark moon a tremendous 
extension of the sun’s equator, far greater than that re- 
corded in the photograjihs taken at the same time. But 
the extended portions may have been so delicately illu- 
minated that they could not imiiress their image on the 
jdiotographic plate during the time it w’as exposed, or that 
tlie light it.self is poor in chemically active rays. The 
extension, as observed by the shielded eye, amounted to 
six or seven times the diameter of the daik moon. In a 
more favourable situation the same extension, but to a 
less extent, was observed without the aid of a screen. At 
a suTi-s 2 >ot minimum, therefore, there exists a great equa- 
torial extension of tlu^ corona east and w’est. 

The time ]>etween the minimum and the maximum sun-Tnuu 
spot periods is three or four years, aiul that from maxi 
mum to juiniiiium seven or eight years, so that the sun 
iiuT(‘ast‘s in activity much more rapidly than it afterwards perio 
deenuses in passing to the next minimum. Starting, 
then, about half w’ay between minimum and maximum, 
w’(^ find an increased activity in every direction. The 
quiot prominences, consisting of hydrogen, are more 
numerous, and the facuhe are brighter. If at this time 
we examine tliii s})cctrum of the chromosph('rc, w’o find 
hydrogen and Ihj aie not the only constituents : wo get 
other short lines, the chief being the three linos of mag- 
nesium /q, The sptds arc more numerous and are 

in a low'er latitude, having moved from near 35” to about 
25”. Metallic jiromiiiences now’ constantly accompany the 
s]>ot.s ; and the number of briglit lines visible in their 
spectra gradually increases from month to month. Those 
elianges arii accompanied by changes in the corona, w’hich 
affect not only its form but also its sjiectrum. At the 
niinimuin s])ot period the corona gives an almost continu- 
ous s])ectrum, differing only in the jirosence of a few dark 
lines, and occasionally a few not very ol)vious briglit lines, 
whence we conclude that at tlie minimum the corona is 
not entirely gaseous. In jiassing from the minimum to 
the maximum the spectrum is no longer continuous: bright 
lines begin to appear, emanating fiom the incandescent 
gaseous ]>nrtions of the corona, and at the same time there 
is an increase in brilliancy'. At this ]»eriod there is no 
longer any remarkable e(]uatorial extension, altliougli here 
and there streamers of strange outlines occur, A drawing 
of the eclipse of 1858, a period between rainiinum and 
maximum, show’s in middle latitudes, both north and south, 
four remarkable luminous cones standing with their bases 
on the chroiiiosjdiere The amount of light and sinicture 
ill the corona lias increased to such an extent that the 
bcaiitifiil double curves seen at the poles at the minimum 
are now' hidden in a strong radiance. 

During the maximum period all the solar forces are Max 
doing their utmost, and W’C see in prominences and spots, 
and indeed in every outcome of action that w’e can refer 
to, indications of the most gigantic energies being at 
work. The ordinary prominences, instead of clinging to 
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the equator, now occur most frequently at the poles. Tlie 
faculse are brighter and are more widely distributed, and 
the chromosphere is richer in lines. The spots at this 
period occupy broad zones with mean latitudes of about 
18® N. and 18* S. There are no spots near the poles and 
none near tlie equator ; but large spots, indicating a state 
of violent agitation, surrounded by gigantic faculae, follow 
each other in these zones. Each of these indicators of 
solar activity is accompanied by a prominence. At this 
time also we note the greatest vekwities of down-rush in 
the vapours which form the spots and of up-rush in those 
which form the prominences. These changes are accom- 
panied by corresponding changes in the corona; and, 
fortunately, wo have photographic records for two periods 
of maximum, — 1871 and 1882. In these the streamers, 
instead of being limited to the ecpiator or to mid-latitudes, 
exist in all latitudes, so that they practically extend to 
every part of the sun. Their directions, which may be 
called lines of force, are very varie<l, some being straight 
and some curved; but it is di Hi cult to unravel the ap[)ear- 
ances, because what we see are only projections of the 
actual things, and this is cs})ccially the case when the sun’s 
pole is tijiped towards or away from the earth to the 
grwitest extent. In the oclip.se of 1882 the corona in- 
dicated a more equal di.stribution of action than that of 
1871, but the general re.sult w'as the .same. 

After the maximum peiiod there is a gradual falling off 
of all the various ciicjrgit's, the mean latitudes of the spots 
decrcjising until they reach 8" N. and 8“ S. ; then aiiother 
series of sjiots breaks out about ilo* N. and 35" 8. lat., and 
the cycle lu'gins anew. 

General Theory, 

eral It has been very generally acco])ted for some time that 

^■y 8un-s])ots are do}»ressions in the ]>li(M,osi)h(‘n', produced by 
downfalls of cool mab'rial. The following sketch shows 
how, if w'e accept this view and al.^o the hypothc.sis that 
the chemical elements are di.s.^ociated in the lower parts 
of the solar atmosphere, mnny of the more important solar 
phenomena may be explained and correlated. 

AVo knowMhat small meteorites in our own cold atmo- 
spherti arc In’atcd to incandesccmce by friction, that is, ])y 
the conversion of tlieir kincitic energy into heat, and it is 
therefore not difljciilt to imagine that enormous masse.s, 
falling with great velocities througli the sun’s highly heated 
atmosj)licre, would be competent to give ri.se to .such dis- 
turbances as those witli which w’e are familiar on the sun’s 
surface. This cool material is pro<luce<l by the condensa- 
tion, in the iqjpcr cool regions of the sun’.s atmosphere, of 
the hot ascending vapours produced at the low^r levels, 
and thi.s is probalHy the main source of supjily of .spot- 
producing inatiM-ial. The faculai and other disturbances of 
the general surface do not jirecode but follow the forinatitiu 
of a spot, so that a s])ot may bo con.sidered as the initial 
disturbance of the photo.sphcre in the region wdiere it is 
observed. Large sjiots almost invariably apjiear first as 
little dot.s, frequently in groups, and then suddenly grow' 
large. The little dots, according to the view of spot foima- 
tion now under di.scussi()n, are formed by small nias.ses 
which precede the main fall. The heat jiroduced by friction 
with the atmo.splicre and the arrested motion cause.s iip- 
ruslics of lu‘ated vapours, "which eventually cool and con- 
dense, and afterwards fall to the photo.sphere and produce 
f re.sh d isturliances. I)own-ru.shes of cool material must take 
j)laco all ovi'r the sun’s surface, and, although the mo.st 
violent rcsult.s of such falls are restricted to certain region.s, 
minor disturbances are distributed over the whole surface. 
These generally distributed ])hcnomena are well known to 
l>e merely different degrees of the same kind of energies 
that operate in producing the more restricted ones. 
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We will now review the several phenomena in turn, 
beginning with the most widely distributed. 

Besides the general darkening near the edge of tlie sun’s disk, Effects of 
the surface is seen to be strangely mottled near tlie poles, near down- 
the equator, and in fact iniiver.sally. Aloreover, sinalJ black .specks, rush, 
called gramiiatunut or pures^ are everywhere visible, and spectro- 
scopic examination shows that every one of thc.se is a true spot. 

The tine luottlingK frotmently indicate the existence of powerful 
currents in that they take doliiiitc directions, sometimes in straight 
lines, Hometimes in lines suggesting cyclonic swirls. In addition 
to the pores .q)ots of a smudgy kind, called vcilrd are some- 
times seen, and it is probable that in such rases the force of tins 
down-rush is imsufficient to dcpic.ss the photosphcie to an extent 
competent to give rise to the oidinaiy daik spots. Some siiots 
apjiear as large j»ores, that is, they coii.Mst of iiotliiiig hut umbra ; 
othoi-s apiwar as well-developed veiled spots, consisting almost en- 
tirely of jtcniinibia. Hie ot)vif>iis large spots consisting ot iiinbra 
and penumbra follow next in order ot intensity, and, as has been 
prcviou.sly pointi'd out, their «pi»eanince is iimtincd to detinite spot 
yonc.s. Miiiuto observation, tlieietoie, Hhov\s lliat tlie whole ot the 
sun’s surface is traversed by down-rushes ot vaiying intcnsiiieH, 
from almost infinitesimal diincnsiona to the most jioweilul that wo 
can conceive. Some of the ordinary sjiot.s do not a]»pear to be in .niy 
v'iolent slate of agitation: the pciiiiinbra and iimlna aie well di*- 
fiiicd, and the ridge of facnla- round siith a .spot does not imlnalo 
any distiii banco by either lateral or coiivcxioii cun cuts Other 
s]»ots, howev’er, indicate verv violent commotion, the j»eiiiinihia 
and iimbia being ticincndoiisly contorted ami mixed up. In tins 
kind of spot the distiirb.'iiico often atfccts enormous jiicas of tlio 
sun’s aiirtaee ; one sjiot in 1S51 was 1 10,(»0() inib's across, and the 
commotions weie .so great that they could be delcftcd h\ t>c oh- 
scrvatioii w’itli the tciesci»pe. It a])j)ears as if the inatciial (aincd 
111 the iiist iiistaiicu below the level of tlic photo.spheie jnculuces 
a distuiiiaiiec in the inlenor n'gions, which exhibits itscll at the 
siiit.K'c by an incre.ise in llio qinintitv and brilliancy of the .siir- 
loiinding lacuke. A.s a s]H)t dies away it is icplaced by f.iciila*, 
and these remain long altei the spot has closed uj). It o(li*ii 
happens that new spots bieak out in tlic phues oidipied by jire- 
vioiis spots. The, spot -producing inatcii.il in its d< scent is «lis» 
soci.ited ejiber bcfoie oi when it leacbos the photosphcie, and tlio 
lapidity and oncigyof the disstu iatioii ih pend ujani the vehM ity 
with whnh it liavels, (traMl.ition is ol conisc tlie ni.iin t.n tor 
operating in the productmu of a down insh. The vehx it\ piudm ed 
by giavilatioJi in mattoi lalling fiom gieal heights aho\t‘ the 
photosphere must he very gi eat, ami in ( oiisispuMici* the hmetie 
eneigy of the moving niiiss iiuist aNo he great. The motion is 
iinpcdeil by fin lion with the gases in the snn\s atniosphcie, and 
some or perlnips all the kinetic cncigy becomes heal ’the hc.'it 
thus developed must ]»iodu(‘e sudden expansions, and the initial 
dowm-rusb is surioiiinied by iip-riislies along the lints of h.ist 
rcsistinco. The ctlei ts of sin h down luslies \ai v in degiee an onl- 
ing to the ijuantity ot matlci falling and lln‘ heiglit liom wlmh 
it falls. 

Equally too there .ire ohseived dinerenf ilegiee.s of tlje eflei ts ofEITect.sof 
Up-lUshes. All ovei the .sun’s sintaee me seen donic.s of l.n ul.e, iiji-niBli, 
either .separate oi iii gioups, mnl tliere is indication tli.'jt tliey 
are hottoi than the ust ot the .suifaee, tin tlie hiiglil lines of 
hydrogen aic .seen to suinionnt lliem It is ]iio)»,d)]v owing to this 
that the < hioniosphere exinhils a hillowv oiitinie wJieii iindei (on- 
dltioiis of little distill bailee. TI'c next (oliditioii of iinH.iSed 
action cxliihits itsfdf in the giowing coni]il<xil\ <»l tin- i ln inieal 
nature and ot tlic form of tin* chioniospheie. ( Uca.sionall v llie wliolo 
level of the ( liiomospln'ie. ovei a I.nge legnni .seems t<) In qiin lly 
raised, and observation jnoves this to hi <lne to tin* intiirion of 
other v.apoiiis. Tln-io is either a giadiia! cv.ipoiatnm from tlio 
]diotoaplicie or a giadnal v.ipoii/alioii oi cxjxinsioii oi slowlvf.ill- 
ing matoi iiil ov ci l.irge legions, laising llic lc\ el ol tin .si*a ol livdio- 
geii. Tin* eliiomospliue- then Mppe.us to eont.i.n dilhiciit Ia\irs, 
and theloviei we de.seeiid towaids the jiliotospln le the less we Know 
about the substances that exist tlieie 'flic in*xt d»gn-e of ilislurb- 
aiice is seen in what arc callerl tin* qind promm* wlin*h very 
frecjueiitly oeeiir in legnms where the heginningof a distui h.inee has 
been previously indimteil by the tippeaianee ot domes and metallic 
strata. Asaiiile the <juiet j)ioniinen( es aie not v'ei \ Ingli — not 
higher than 40.h0o miles- and manv of them resi'inhlc tiies Tliey 
nie almo.st ciitin ly eoTn]>osetl of liyiliogen, or at least ot a svihst.iin c 
which g’WOS .soiiio of the lines oleeiveil in the speetnilii ol h}dlogen. 

Snell a prominence giow’s ujiw.ird.s troin the jihotosj)lu*ic, lieing first 
ol a small height, tlieii getting higher and often broadci, and tiiialJv 
a kind of coinlens.ition cloud in.iyfoim at the to]i. The upwai i 
velocity of the gases foinmig these prominences is schloni very 
great. When a pitmiincneo dif.appc.irs it docs not follow tliat tho 
Milxstauces of whn h it was composed have also ilisapjiearcd, and 
there is evidence to .show that the apiiarcnt disfippc.iiaiiec is duo 
to A miiictioii of tciiiperatiire. The most inten.se degree ot action 
of an up rush i.s exhibited by the iiietallie prominences, whuli 
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fontoin otliftr substances in addition to hydro^fcn. They are seen 
iiiounting iiiuvuids to enormous heiglits with almost incredible 
\ elocities, aii<l tlnir ascent is ucconipanicd by violent lateral 
motions. Su«*li iiromincnces liavo been seen with an upward 
velocity of 250 miles a se(‘ond, and of a height as gi'eat as 400,000 
miles. There is also evidence that sonic ])rominonees consist of 
mixed ii))>ru.shcs and down-rushes, and it nuiy turn out eventually 
that this is tlie case in all the metallic prominences. 

Inter- According to tlic gravitation-dissociation theory of tlie 
rel.iiions fonnation of spots, wo ought to find that the effects, in 
various degrees, jirodiiccd hy down-ruslios of associated 
matter arc related to the effects, in like degrees, produced 
hy the corresponding up -rushes of dissociated materials. 
( V)Tiij)aring, tlicn, the facts already stated, we have : — 


Kllei'ts of Dowd idsIj. 

Eftocts of Up-nish. 

1 Pmu's 

Z. VciU-il NpotH. 

3 QiiK't spots. 

4 l)ihtml)e<l B]K>t.s. 

1. Donifs. 

2 . Metal 111' strata and small pro- 

luineiifoa. 

3. Qnii't proiimicnoM 

4. Mrtaliii luoiDJiiences. 


It is a fact that the poies and domes arc very closely associate*! 
ovei all pails of the sun, and tluit the domes aie most ]aomineiit 
in j)l.ices ])reviouslv oc(Mi]iie(l by sjHds. All laige s])ot.s arc wen 
to he ae( tmij»aiiiod by nietallie promnj*'Tiees, w’heii observed at tb« 
cilgo of Uie sun. Tlmie is also a stiiet lelationslii]) between tlie 
intensity of ju't ion going on in a. spot ainl the associated pionuiienee, 
so much so that a \tiv violent J’bangc in .i sjK)t on the disk some- 
times causes tin* bnglil pnmnncnce liiji s to become visible in it.s 
sjiectinm Tin* ohlinaiy iml.illic ])roiiiinenccs, as already stated, 
iii'iy ('onsist ol l>olh as*‘<‘n(ling and descending material ; this will 
be bi st iindeis’lood by liKeiiiiig tlie whole ]»ln‘nomenon to a sidash 
'‘liysics \Vi liav<‘ jiievmiisly seen that spots and metallic ])romiiK‘iiccs aie 
if a very intimalidy connected ns ic*gards their oecurrenee in zones, and 
■un-.spot this intimacy is easy to explain by snpjiosing things to happen in 
•yele the way hen* set ioith. 'Phe height of the solai atmosphere is 
giealei ovei the **(juatoi than at tlic pole.s ; pailieles eondeiised on 
the ontsKic at tin* })oles hiuo 1 luTeloi e .i relatively small velocity 
when they hill into the jdiotosjdii’ie, and are able to produce only 
loies Ol veiled s])ots. Over the e<|uator the particles attain a 
uglier velocity in their fall, hut th<‘y also have to jiass through 
a iiiiKdi great *‘i thickness of atnios]>iiere and undeigo so imieh 
dissot’ial ion that on rea<*huig the jdiotosjiheie they arc in(*om- 
jfteiit to pnuliice spots. In mid -latitudes, thoreloic*, the tails of 
condensed particles should ho iiUKst elleotive in piodueing spots. 
Ill tins way the absence of sjiots at the poles and eipiator is ex- 
jdaiiied, -one of the best-known facts of solar pli>sies The hills 
id the comlens('d pailieles, or metooiic mallei, into the sun incnsise 
the temperatun* ol I lie atiiiosjdieie over tlie spots and promineiu'es 
winch the^ ptodiice, so that other falls in the .same region are not 
c'lleciiv** in pniilueiiig spots on account of the increased dis.soeiatioii 
vvhudi they must uiidcigo Ih'Ioio reaching the pliolosphere. It the 
iiiatonal condensed in tlioso legions is to ])ioduce a sjiot, it must 
he removeil to some ]»laie wheie it can reach the photosphere with- 
out being ilissoiiatotl. Hence from the first appearance of spots 
after a sim spot minimiiiii tlu ie is a continual change of latitiule. 
From tinniniiim to nnniunim theic is a regular decrease in the 
latilinlc o! s)*ols ; hence it is clear that there must he currents 
tiom the poles towaids the cipiator in the ujijier atniosjdiere of the 
sun, causing the leinoval of condensed niateiials to low'er and 
relatively *’o*dei latitiules. As.suiiiiiig the existence cd' such ciiirciits, 
wc ought to liiid that successive spots have a tendency to foim along 
the same meinhans, for the p<d.ir currents would cany the coii- 
ileiised materials to lowei latitiules in a neaily meiidional direction. 
EMimiimtion of suii-s]M)t reconls for ISTS-Til shows that there is a 
inark«‘d tendency toi spots to follow each other in meridians. The 
existence of such currents is further supported by tin* oiitcurving of 
the corona at the solar poles as observed in several eclipses. If these 
cun'cnts exist, there imisl also bo coinpciihatiiig currents towaids 
the poles in the lower parts of tlie sun’s atmosphere, eai lying 
iiicaiides(‘ent vapours along w’itli them. Small juomineiiees often 
give indication of motion towxards the pob*s vvhieli such currents 
would ])roduce, and examination of siiii-spot records also show’s 
that the tendency of the proper motion of the spots is polewards. 
Heiic'c, although the existcin’c of these currents has not. been 
definitely pio\cd, there is strong evidence that there exists some 
circulation of this nature in the solar ntiiiospherc. 

When ouee tlie falls have commenced, if this hy|K)lhosis is tnie, 
they should rajddly iuciea.se in intensity, for, ns it is tlie fulls which 
inci*ease the temperature of the lower utmosidicre by the converaion 
of their kinetic energy into heat, the more falls there arc the more 
material will be taken first to the poles and then towards the equa- 
tor, and therefore there wdll be more available spot-forming material. 
But we know that this increase in intensity docs not go on for ever, 
%nd Umro must therefore be some regulating influence. The in- 


crease of temperature and iiossibly of the height of the solar atmo^ 
spherc, due to the increased falls, will ev^eiitually become such that 
the dcsccndiug materials are dissociated before they reach the 
photo.«iphere. TIio production of spots must therefore gradually 
diminish until they iinally disa^qx'ur and end the spot cycle. At 
the minimum pei iod, therefore, i>ores a'^d veiled spots, due to less 
pow’orful energies, arc at a maximum. 

Records of eclipses, oci'urriiig wdicn me sun was quietest, show Eclipe 
that the condensing and comlcnsed materials brought to the equator ohsen 
by the polar currents probably extend far beyond the true atino-tious. 
spliere of the sun and arc tliere collected, iiossibly in the form of a 
more or less regular ring the section of winch widens towards tbo 
sun, the widest pait being within the boundary of the sun’s almo- 
.sphere. I f W’e assume such a ring under absolutely stable conditions, 
tlieie will be no fall of material, and tlnTcforc no prominences or 
spots. But suppose a disturbance caused, as before, by collisions, 
which most likeJy occur vvheie the jiarticles brought hy the polar 
eunents meet the surlace of tlie ling. TJiese psrticlos then fall 
fjom where tlie ring fiist meets the atmosphere on to the photo- 
spliere, and foim the fust spots. Etdijise records show that this 
action takes place about 3ur lat. According to this view’, thc-re 
arc usually no .spots above 30“ lat, because there is no ring, and 
beeau.se the atmosphere is too low to give the height of fall neces- 
sary to produce sjHits. There are no spots at the eijuator for the 
reason that the condensed matter has to pass for }>crJiaps millions 
of miles llirougli strata of increasing temnerature, and do not Ibero- 
loio reach the photosphere, before being anssociated. Aeeoidingly, 
wc ought to find that at and alter the maximum the corona is 
brighter aiul more truly a gaseous body on account of the inercased 
temjierature. This is in strict accordance vvilh ecli]»se, olmervations 
extcmliiig over twenty years. According to this vicwr of the solar 
economy, the sun ought to give out iiion* heat at a inaxiimim than 
at a niiiiinium jiericul, when the nunilM*i of falls is greatest ; on this 
point sec the article METhOKOLOdY (vol. xvi. p. 107 

7Vie Place auimiff the Slam. 

Tbo relative nearness of tlie sun makes it convenient as 
a type of those stans which oa account of their great dis- 
tance are less accessible to miiiuto observation. If the 
sun were at a greater di.stance, its s]>eetriuii would become 
much fainter and would not show so mucli detail, but its 
giMicral character would not be alteretl : its <lark lines 
would not become bright ones. In the atmosphere.s of 
the various members of the solar system, including the 
earth, there is a very coiusideralde absorption of blue light. 

We know also that this condition appli(‘s to tlie hun. 

The light we receive under present conditions vve call Star 
white; but, if its own atniosidiere and ours were removed 
or became so changed as to no longer absur)> blue, light, ^ 
tin* suu would ai>pear blue. If, on the other hand, tlie 
blue ab.sorption were enormously increased, so that it 
exU*nded into the green, the sun would apjiear red, be- 
cause every other kind of light would be absorlicd. If two 
kind.s of absorption — one in tlic red, the other in the blue 
— were going on together, as they sometimes do in our 
laboratories, the suu w^ould then aj>j.>ear green. Although 
these changes are not of actual occurrence in the sun, 
find eacli of these conditions represented among tlic stars. 

Ill the coloured stars, wliich may be red, green, or blue, 
w^c are simply dealing wdth this kind of absorjitioii pheno- 
mena. This difference in the conditions of absorption in 
the stars, however, is by no means tlie most important 
one : the difference of tcnipomture as indicated by the 
spectrum is of primary iniiiortance. As in our labora- 
tories the spectrum of a substance is ebanged by a varia- 
tion of temperature, and always in a regular way, so the 
nature of a star’s spectrum furnishes a clue to its probable 
state as regards heat. For exarajde, we may submit carbon 
vaiKiur to a low temiierature, and we shall then obtain 
w'hat is called a spectrum of flutings; on increasing the 
teiii]>crature, the fiutings are replaced wholly or partially 
by lines, according to the amount of increase. From 
hundreds of observations of this kind, both on carbon 
and other substances, it may be safely inferred that a 
fluted spectrum indicates a lower temperature than a line 
spectrum. There are doubtless substances in the sun’s 
atmosphere wliich, although represented by lines in its 
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spectrum, can bo submitted to low conditions of tempera- 
ture so as to give fluted spectra. There can be little doubt, 
therefore, that a cooling of the sun would ho followed by 
a change in its spectrum, which would cease to be one of 
lines and become one of flutings. While the sun was 
acquiring its present intensely heated state, it* must at 
some period of its history have been in a condition of 
temperature in which its spectrum would consist of llut- 
ings, and similarly it must give a fluted S2)ectrum at some 
future jieriod wlien it has further cooled, 
r ra- The oicliiiary Fraunhofer spoetruiii gives the sum total of the lino 
ion absorptions of all tlie various Inyei-s in the sun’s atmosphere, but 
by exuiuiuing individual layers just off the edge of the disk we can 
tra. single out the absorption lines produced by the lower layers. Thus 
tiiJ absorption produced by Ibc liottcst layer, the chroinospherc — 
hottest because nearest the plioto^phere — is indicated by its usually 
simple radiation spectrum when examined in this way. If the 
sun weie made hotter, fhcivfore, the gases whicli give the simple 
fhroinosplicic spc< trnm would have a larger share in the absorp- 
tion, and the iiiaiii features f>f the Fraunhofer spectrum would be 
the few dark lines eoircsponding to tliese blight ones. This being 
so, a star w hich gives piactieally the same absorption spectrum as 
the elironiosphere of the sun must be liotter than Ihe average 
temperature of the sun’s atmosphere, — as hot as the hotte.st part of 
it. Tlie bright central pari of the sun is not veiy inueh less tlnin 
the whole volume, hut it is so much hotter that it gives out thousands 
ol tunes inoie light lliaii the atmosphere. The cool va|)ours in the 
atinosphoie give the daik Fiaunliofcr lines by their ahsoiption, and 
even if they arc liot enough to give blight lines wrhen seen on the 
sun’s edge they can only i educe tlie iiileiisity of the dark lines, 
lleip the diflerenee ofaiea hetw'eeii the disk represenling tin* een- 
lial mass and that repiesenting the sun’s atmosphere is very small, 
and, the light lioin tin* eential mass being so miK h more inteii'-e, 
we do not oidinanly sec the evidences of radiation, hut, in place of 
it, the absorption of the .'itinosphere. If, bo\vev<*i, w'e suppose tlie 
i'eiitral mass to lie very snisill eonipared with its atniospheie, Ihe 
total radiation of (lie alniospln‘ie maybe sufficiently powerlul to 
overcome tlie intensity of tlie light Irom the smaller central ]iait, 
so that Ihe s]»eetiuni of such a star w'oiild contain blight lines 
fioiii the exterior mixed up w’lth the daik lines iioin the inteiior. 
The s]ie<itrum of a star, therelbie, does not always dejieiul upon its 
total eliaineter, but iijioii the rehilivc dininetcrs of the central mass 
and the outer atim)s]iln‘re. It is a question of seetimial areas, 
hir Obsei vations o( the spectra of a laigc iminber of stais show' that, 
tr:i. although theie is a gieat diirerciiee hetw^'cii individual spectra, 
they still admit of aiiangeinent in family groups. While some 
stars give hue absorjilion spectra, others give tinted sjiectra, and 
others again give blight lines, Tliey may be eonveiiieiitly aiiaiigi**! 
as follows : — 


lUamjilc. 

( Sf.iis v^liose spcetni consist of a few) 

'( lliiek Mltsdipiioii lines. ) a 

j .staiH wlmse s]>e<'tta consist nf a larRo ; Bun, Capclla, 
i Tiunibei of line absiiiplion lilies \ «Xc. 

iStais with fluted specti.i, tlit nia\una f i.i, u.i- 
■i of tlie llulinps bcwiK t(f\ViiT<ls the leU f ^ 
iKtuis with fluted speetia, tlie luaxinia 
1 being tow aids the bine. 
i Ktars whose spet f ra eontiiin ])i ight lines, 

- ' -(f()o| liydrogeii, (h) ol* unknown ‘>ub- [► fi Lyia*. 

( hUllCCH, ) 


This elassijcatioii ])robably lejuesents 1 .J 1 C stars in older of tciii- 
peratuie, class I. being the hottest. 

Although ditleient stars may contain lines of identical w'ave- 
leiigtbs, the tliiekness of these li» es is veiy liable to variation in 
pas.sing from one star to another. The thickest lines in the solar 
.sjieetiiini lire II and K in the iiltia violct, both of ecpial thiekncbs; 
on passing to sonic of the stirs, however, we find H bioad with K 
thin, and 111 otheis II witliout K. This is similar to what oei nis 
in our lahoratoiies when wo study the sjiLctruiii of ealeiuni, llic 
substance which gives the lines ll and K : at the feiiiperaturc of 
the electric arc the bine line of calciuni is veiy intense, w’hilc 11 
ind K aic s«*aieely visible; but on pnssing toabiglier tenijirratiire, 
that of the induction spark, IT and K appear. In those stars wliieh 
give II without K, namely, tliose iu class I., it is ]»iohahle tliat 
tlieie is a very high teinpcratuie conipeteiit to seiiarate H and K, 
just os H and Iv vveie eonjoinlly scpaiatcd from tlic blue line. A 
further iiiclieatioii of high temjierature in the stars belonging to 
class I. is that the few lines which do occur in their spectra are 
almost the exact couiiterjiarts of those which occur in the liottcst 
layer of the sun, liyilrogeii lines being especially prominent. The 
passage from class j. to class II. is by no means sudden : there are 
fctars with every gradation of broad and fine lines. It will leadily 
lie undemtood that tbe stars of class II. arc fuohuhly not so hot as 
tliose belonging to class I., and the change iu the spectrum is 


l Us, I. 
('Us.i II. 
Cliiss III 
(’lass 1\. 

Class V 


suj»M.sed to be due to new combinations of the oiiginal substances, 
i-eiidoied possible by a reduction of temperature ; that is, new lines 
arc formed at the oxpen.se of the old oih‘s. The hydrogen lines 
are very inomiiieiit iu class II., though not so intense as m class I. 

The stars of these tw’o classes may Iu* giou|K*d together and calletl 
hydrogen stars. Stars belonging to class Jll. exhihit uninistakahlo 
evideu<*e of carbon vapour. Sodium and iron are also often i»reseiit. 

All tlie stars in this class, of which fifty-liv^e are known, agree 111 
having a redilish tint. They aie usually faint, and seldom exceed 
the fouith magnitude. Theie is evidence of the existence of eaihoii 
vajjour in the sun’s atmosphere, deja'iidiiig upon one sulitaiy 
fluting, and hence stais of this class piobably ic}»resent what the 
sun would la'coine if it were cooled. Class 111. thereloie repieseiits 
ajovver temjieratuie than (da*ises II. and I. Class IV., eon taming 
475 known members, mcliides tlio stais giving lint e<l speetia with 
the darkest edges of the iliitings towards the violet. The origin 
of the sub'ttaiK es of which they nie ni.iinly eomjiosed is not I'lt 
present know 11 All the jirineipal hands are absoliiti ly uiiehangiiig 
ill position, althoiigii there is eoiisiderable variation m the inten- 
sities. The hands in the sin'ctiiiin appear to lesiilt fiom llie 
rhythmical vibrations of tlie .same substance, ]uob.ibl\ a eoniphx 
one. llesiJcs this nnknown snhstaiua', tlieic aie also metallic lims 
in many of llie stars, tlie eomjilele speetiuin consisting of the 
banded sj>eetruiii siq»eri>osed upon the line spcctrniii. The metallic 
lines aie generally seen in Ihe speetia ol sodinni, non, magiiesiuin, 
or calcium ; the hydrogen lines aie veiy ineonsjin uons 

These considerations suggest the (jiiestion ot slc*llar evolution Stc liar 
Comets and nebuhe are now su])posed to emisist ol clouds of stones t volu- 
or .small ineteonti's, and the ililferenee heivve«‘ii their speitia niav tioa, 
be duo to a difference of tiMuperature, tli.at of tlie nehni.e being 
highest. Comets oidiiiaiily give the si»eetinni ol eaiboii, and, it 
we imagim, such eoiiietary matter to .sniioiind ;i central blight 
iiueleiis, we have tlic speetrnin of a slur of the thud class On 
Ihe nebular hvpothcsis, stalling with oidiiiaiy eonu tai^’^ mateiials, 
the sm.'ill masses resulting fiom the iiist coudeijsiitioos giavilate 
towaidsc.aih other, ami then cneigy hceomesheat hj the letaidation 
of their motion on eoniing lu eontait. As .soon as tlie eomlen.sed 
mass Ls hot enougli, it gives a fluted sped nun, hkcsiais of the thud 
class. As the eneigy of londensalion imTcases, the tempeiatnre is 
laised and the spectrum passes lioin that ol a thud class star to 
that of a scM‘ond class star, and then to that of a fitsl < lass stai. 

On the .siihsecpient cooling of wliat is tlieii a i-tai tin* sueeessi\e 
stages will be again passed thiough 111 inveise oidt‘i. Aieoiding to 
this view, we ought to find lewer hvdiogen stais than eailion stais, 
bee.xu.se eveiy star is a earlion star at two p< nods ol its evistenei*, 
but a liydiogeii star only once. On this ])oiiit, lioweni, nothing 
detinitc can be stated, as the stais ol classes 1 and 11. h.ive, in coii- 
scs)uciice of then gimiter biighlucs.s, leecivid luoio atlc‘nlioii Ih.iii 
eai bon st ars. 

lu 18(>b a star of tin* t<*ntb magnitude in the const « llation \’evv and 
Corona suddenly llaslied up into a stai of iJoail\ l!ie lust inagiii- (.uiuble 
tilde; its spei'tniiu as a teiitli iiiaguitiide slai dilhied Jiom il-, siuis, 
speetiuin as a lust or second, the I.itler c oiil.niiiiig Inight liin*s 
ofjqdiogeij. Ill alxnit a month it ag.un bec.ime a tenlli magni 
tilde stai and appc'aied as it nothing liail liappeiied to it 'J'heii* 
can be little don 1)1 that ]ic*ie, then* v\. is a sudden iin*i(Mse of tein 
jM'r.'itnrci, us evidem<*d by the spectnun becoming like that ol 
the chromosphere ol the snii. Ten ycais aft ei wauls a new st.ii 
appeared in Cygnns ; it had nevci luen sun befoie, hut appealed 
sucldciily as a tliiid or toiiilh magnitude star In about a yeai it 
gradually dwindled down to the tenth magnilude, and its spectnun 
bt*e:une that of a indnila This ina.ss was at a stillai distains*, hut 
it cannot be considered to have been a huge mass of iiicandesM nt 
materia], for in tliut ' asc; it would have tak«*Ji inillioiis ol >(*uis, 
instead of only om*, to cool down to the tenth m.iginimie A 
]) 0 .ssihh^ t‘\]>laiia1i()n ot most ol ihe m*w and vaii.ilile st.iis is to bo 
Joiiiid 111 the meleoiite tlieoiy ■ the inMnni(*i.diIe, M)»iiponeii*s of 
one gioup of ineteoiites rolliding witli fli{»se ot aiiotln'i gionp 
would be compc'teut to giv*e out light sullif lent t*) in.ike the whole 
apjx'ar as a stai, Kaeh ineteoiite gives onlv a liflh* liglil, but the 
total must bo Very eonsideiablc*. 'Mie m*w star in Coiona, and 
sunihirly all in*w .stais, may liave bei-ii tin* result of a collision of 
two grou])s of ineteontf's. Th(*y die* out eiuukl> beiaiiM'thc eoiii- 
peuieiits are small iiml far apai t. ’I’ho sud(h*n inen*.is« in tlic biil- 
Jniiiey of tlie .star in Cygnns would be* proelueeel bj o eollision of 
a meteor swarm with the star alnady exist ing. (J. N, L.) 

SUN-IlITvI), a name morn or less in nso for many 
years, ^ and now generally iicL‘e*]>ti*(l as that of a group of 

1 Certainly since 182(1 ((/. Stcplie'us, (Jen. Zoology^ xiv. pt. 1, p. 

229). Swaiiisou {yat. Unt. and Clamf. Jitrds, i. j). 145) says tlmy 
are “so called by the natives of Asia m allusion to thenr sjilcndiel and 
fdiiniug j)luinage*,” but gives no hint as to the nation or language* 
wherein the ii.anie origiiiatcel. liy the Freiie*h they have beeni much 
longer known as “Soumiangas,” from Ihci Madagascar iiaiiie of cue ot 
the specieM givcu in 1658 by Flacourt aa iioumaiigha. 



652 SUN- 

over 100 species of small Lirds, but when or by whom it 
was first applied is uncertain. Most of them are remark- 
able for their gaudy plumage, and, though those known to 
the old(‘r naturalists were for a long while referred to the 
genus Certhin (TREE-CKKErER, 7 .v.) or some other group, they 
arc now fully recognized as forming a valid Family jVcc- 
fannndir, from tlie name Nectnrinia invented in 1811 by 
Tlliger. They inhabit tlie ICthiopian, Indian, and Aus- 
tralian llegions,^ and, with some notable exceptions, the 
sp(icit s mostly liavc but a limited rnnge. They are con- 
sidcriid to liavc their nearest allies in the MdiphaguliR 
{rf, J Ion EY- EATER, vol. xii. p. 139) and the members 
of the gemus Zosterops ; but their relations to the 
last n*.(piire further investigation. Some of them are 
called “ Tlumming-birds ” by Anglo-Indians and colonists, 
but with that gnmp, which, as before indicated (lluM- 
MiN(J-BrRD, vol. xii. )). 357), belongs to the ritmdxy the 
Sun-birds, Ijcing true J^isscrea^ have nothing to do. 
Tliough ]iart of the ])lumage in many Sun-birtls gleams 
with metallic lustre, they owe much of tlieir beauty to 
feathers whicli are not lustrous, though yet almost as vivid, ^ 
and the most wonderful combination of the brightest 
colours -sc}i.rhjt, ]»iirph*, blue, green, and 3 ^e]low — is often 
seen in one and the same bird. ()nc grou]), however, is 
dull ill hue, and but for the presence in some of its mem- 
bers of yellow or (lame coloured jirccostal tufts, which are 
very chaiaetc i istic of the Family', might at first sight be 
tJiought not to belong licre. Graceful in form and active 
in iiiotnui, Sun birds flit from flower to flower, feeding 
chiefly on small insei’ts wdiich are attrcactcd by’ the nectar ; 
but this is always done w'bile junrhed, and never on llic 
wing as is the habit of Humming-birds. The extensible 
tongue, though [iraclically serving the same end in both 
groups, is essent ially difiereiit in its quasi-tubular striiciure, 
and there is also considerable differeiice between this organ 
in the Ni'ctar'nulthv and tlie The nests of 

the Sun-biids, domed with a ])oiith(mse jiorch, and pensile 
from the erul of a liough or leaf, arc very neatly built. 
The eggs arc generally three in iiunibor, of a dull white 
covered with c‘ouilueiit specks of greenish grey. 

The Nirfitnniidiv. form the subject of a sumptuous 
Mniioim^ph by (Ja]>t. Slid ley (Ito, London, 1876- 1 880), in 
the coloured plates of whicli full justice is done to the 
\aried lieauties wlin-h these gloriously’^ arrayed little bemg.s 
dis[»lay', while, almost every availa-ble source of information 
having been consulted and the results embodied, the text 
leaves little to be desired, and of course supersedes all that 
liad before been pulilished about them. Tliis author 
divides the Family into three subfamilies : — KendrepafiiniT, 
consisting of a singh* genus and sjiccies peculiar to Mada- 
gascar; KcrUirijiUn.r^ eoiitaining 9 genera, one of w'hicli, 
(hmi^ns, has more than half the number of species in the 
whole group; and J mc7/ (.sometimes known as 
“ Spiilor-hunters ”), with 2 genera including 11 sjiecies — 
Jill large in size ami ])lain in hue. To these he also adds 
the genus Promtfrops,^ composed of 2 species of Sonth- 
Afrii'an birds, of very ditferent appearance, and theafliiiity 
of w'hich to tlic rest can as yet hardly be taken as jiroved. 
According to Mr T^ayard, the habits of the Cape Fromerops, 
its mode of iiidilication, and tlie character of its eggs are 
very unlike those of the ordinary J\\‘ctanniid,v, In the 

' One Rprnos oociirs in llnlurlnKtun, whirli is ppih.i 2 )s outside of the 
Indian Region, but tlie fact of its being found there may be a reason 
for including tliai country within the Region, just as the presence of 
Biiotlusr sjiecies in the Jordan valley iiiduecs zoogr.ijdiers to regard the 
tiiior as an .nit her of the Kthiopian Region. 

'■* Cf, Gadow, Pfvc» Zool. Society^ 1882, pp. 409-421, pis. xxvii. 
xxviu. 

® Cy. Gadow, X ^or, Zod. Society^ 1 883, p]i. 62*C9, ]>1. xvi. 

* According to Br]s.son {Omitholoyie, ii. jj. 4()0), this name was the 
Invantion of Reaumur. It seems to have become Anglicized. 
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British Museum Catalogs of Birds (vol. ix. pp. 1-126, and 
291) Dr Gadow has more recently treated of this Family, 
reducing the number of both genera and species, though 
adding a now genus discovered since th® publication of 
Capt. Shelley’s work. (a. n.) 

SUN-BITTERN, otherwise the CaurAle,® the Eury- 
pyga helias of ornithology, a bird that has long exer- 
cised systematists and one whose proper place can. 
scarcely yet lie said to have been determined to every- 
body’s satisfaction. 

According to Pallas, who in 1781 gave {N. n&rdl Beytrage, ii. pp; 
48-54, i>l. 3) a good dt*.seri]>tion and fair figure of it, calling it tfio 
“ SiinnaTnische Sonne nroyger,” Ardeu heliaft, the first author to* 
notice this form was Ferimn, whose account of it, under the name 
of **8onneiivogel,” was published at Amsterdam in 1759 {Dcscr., 
itr., tie Zurimrn, ii. p. 192), but was vague and meagre. In 1772, 
iiowftver, it was satisfactorily figured and described in liozier’s 
Obsermtims mr la Physit/ue, &c. (v. pt. 1, p. 212, jd. 1), as the Petit 
Paoii ties rosea ur — by which name it w'as known in Cayenne.® A. 



Fill. 1. — Suu-Ilitieru {Eurypyytt hehets). 


few years later D’Aubenton figured it in his well-lviiowm scries {PL 
Enl,^ 782), and then in 1781 came Buiroii (// N., Oisenax^ym. pp 
ini), 170, ]d. xiv. ), will), calling it “Le Canr.Re on 2 >etit J*aon dcs 
roses," aniiounecd it as hitberlo luideseiibed, and ]daec(l it among 
the Rails. In the same yvar appealed the above-c ited paper by 
Pallas, who, notwitbsUnding his remote abode, was bidter iiimrinccl 
as to its history than his great coiiteiiqicjrary, whose ignoi.mee, 
leal or airceted, of his fc llow-eountrynum’s ]iriori1y in the field is 
inex}>luable ; and it must have been hv inadveitence that, writing 
“roscjs" for “roscaux,” Hiiffon turned the eolonial name from one 
that liad a good meaning into nonsense In 1783 Roddaert, ecpially 
ignorant of what Pallas had done, ealled it Scohpnx solar 
in releiriiig it to that genus lie w'as followed by Latham {Stpwjms, 
iii. p. 156), by wdioiii it was introduced to English readers as the 
“Caiiittlc 8nip«5." Thus within a dozen years this bird was referred 
to three perfectly distinet genera, and in those days genera meant 
mucli mole than they do now. Not until 1811 w'as it recognized 
as forming a genus of its own. This w’as done by Illiger, whose 
appellation Karypygn 1ms bi.en generally acee])ted. 

The Siin-Bitt(*rij is aWml ns big as a small Curlew’, but with 
much shorter legs and a rather slender, sliglitly dccurved hill, blunt 
at the tip. The wings are moderate, broad, and rounded, the tail 
rather long and hroiicl. The head is black w’ith a white stripe over 
and another under eaeli eye, the chin and throat being also white. 
The if‘st of the plumage is not to bo described in a limited space 
otherwise thsin generally, lM‘ing variegated w'ith black, brown, cbest- 
nut, bay, buff, grey, and white — so mottled, siieckleil, and belted 


® A n.iine, .sjiys Biiffon, intended to mean Rdle d queue^ that is, a 
tailed Rad. 

® This figure and descri]»tion were reiwated in the later issue of this 
work in 1777 (i. j)]). 679-681, ])1. 1). 

^ l*ossibly he saw in the bird’s variegated jdumage a resemblance to* 
the Painted Snipes, Rhynchaia, His specific name shows that he muAt* 
have known how the Dutch in Surinam called iU 
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«itlieT in wave-like or zigzag forms as somowliac to resemble certain 
motlis. The bay colour forms two conspicuous patobes on each 
wing, and also an antepenultimate bar on the tail, behind which in 
a suWrminal band of black. I'he irides are red ; the bill is groeiiish 
olive ; and the legs are pale yellow. As in the case of most South- 
American birds, very little is recorded of its habits in freedom, 
•except that it frequents the muddy and wooded banks of riVfTs, 
feeding on small lishes and insects. In ca])tivity it soon becomes 
tame, and has several times made its nest and reared its young 
(which, when hatched, are c.lothed with mottled down ; iVoc. Zool. 
Society f 1866, p. 70, pi. ix. fig. 1) in the Zoological (lardens 
(London), wdicro examples are generally to bo seen and their plaint- 
ive piping lieanl. It ordinarily W'alks with slow and precise steps, 
keeping its body in a liorizoiital position, but at times, wdien ex- 
•cited, it will go through a series of fantastic pcrfonnanccs, spreading 
its brood winp and tail so as to displa}'^ their bf'autifal markings. 
This species inhabits Guiana and the interior of Brazil; hut in 
€ol omnia and Central America occurs a larger and somewhat 
iitterently coloured form which is known as E. utmjor. 

For a long while it seemed as if Earyjrygft had no near ally, hut, 
m the colon i/atioii of New Caledonia by the French, an extremely 
ttirious bird was found inhabiting most parts of tliat island, to 
which it is peculiar. This the natives called I lie Kagu, and it is 



Fig 2.— Kagu {Hhinochetus jubatus). 


the lUnnorkrtHs juhnfius of ornithology. Its original describers, 
MM. Jules Verreaiix and Dcs Murs, regarded it first as a lleioii and 
then as a (’rane (AVi’. ct Mag. dc ZooIogiCy 1860, pp. 430-441, jil. 

; 1862, i)p li2-144) ; hut, on Mr Gooigo Bennett seiKliiig two 
live examples to the Zoological Gardens, Mr Baillett quickly dc- 
leeted in them an alliiiity to Eiirypyga {Proc. Zoo! Society^ 1862, 
j»p. 218, 219, 1)1. xxx ), and in due tunc anatomical investigation 
showed liiiii to he right. Tlie Kagn, however, wouhl not strike 
the ordinary observer as having mucli outuaid resemblaiK'e to the 
i^un-Bittcni, of w'hieh it has neither the lignre nor jxisture. It is 
father a long-legged bird, about as large as an oi dinary Fowl, W’alk- 
iiig quickly and then standiiig almost niolioiiless, with blight led 
hill and legs, large eyes, a full pendent ciest, and is geneially of a 
light slate-eoloui, jialer beneath, and obscurely bailed on its longer 
wing-coverts and tJiil with a darker shade. It is only when it 
sjireads its wings that these arc been to ho inaiked aiiJ .spotted 
with white, rust-colour, and black, somew'hrit aftei the pattern of 
those of the Siiii-Bitteiii. Like that bird too, the Kagu w'lll, in 
moments of exeitement, give up its onlinary jilacid behaviour and 
<‘Xocute a variety of violent gestimilations, tiiine of them even of a 
more cxtraoulin.iry kind, for it will dain'o round, holding the tip 
of its tail or of one of its w'ings in a way that no other ])ird is knowni 
to do. Iks habits in its own country w’ere described at some length 
in 1863 by ]\r. Jouaii {Mem. Soc. Sc. Nat. Chcrhtmrg^ ix. pp. ii7 and 
235), and in 1870 by M Mario {Aden Soc. Luin. Horileaujr^ xxvii. pp. 
823-326), the la&t of whom preilicts the speedy extinction of tliis 
interesting form, a fate foreboihsl also by tho statement of Messrs 
Ijsyard 1882, pp 534, 535) that it has nearly disajipcared 

from the neighbourhood of the more settled and inhabited ]>arts. 

The internal and external structure of both these re- 
markable forms lias been treated in much detail by Prof. 
Parker in the Zoological Proceedings (1864, pp. 70-72) and 
TransaeViems (vi. pp. 501-521, pis. 91, 92 ; x. pp. 307-310, 
pi. 64, figs. 7-9), as also by Dr Murie in the latter work 
(vii. pp. 465-492, pis. 66, 67), and tho result of their 
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researches shows that they, though separable as distinct 
Families, Eurypygidas and Bhinochetidis^ belong to Prof. 
Huxley’s GeranomorphaCy of which they must bo dei'ined 
the relics of very ancient and generalized typi‘s. Tlieir 
inter-relations to tho liallid^c (Hail, voI. xx. p. 222), 
Pso2>hudi& (Tuumpetkti, </.#•.), and other groups there is 
not space here to consider, any more tlian there is to specu- 
late on tho bearings of their geographical jiosition. It is 
only to be remarked that the eggs of lioth Eifrypyga and 
Mkinochetus have a very strong Jtalline a])])earance — ■ 
stronger even than the figures pulilished [Proc. Zool. 
Society, 1868, ]>!. xii.) would indicate. (a. n.) 

HUNDA ISLANDS, the collecti\e name of the whole 
scries of islands in the Indian Archijielago which 
extend from the ]»cnin.sula of Malacca to New^ (Juinea. 
They are divided into the (Ireat Sunda islands — i.e., 
Sumatra, Java, Borneo, CVlebe.s, Barica, and Billiton, with 
their adjacencie.s — and the IJttle Sunda Islands, ot which 
the more im]>ortant are Bali, Lombok, Sumbawa, Flores, 
Sandalw’ood Island, Adanara, SoJor, Savn, I’antar, A'c. 

Sunda Strait is the channel scjuirating Sumatra from 
Java, and uniting the Indian Ocean witli the Ja\a Sea. 
It is 15 miles broad betw^een the sonthmost [loint of 
Sumatra and tlio town of Anjer in Java. Bight in the 
middle is llio low-lying weJI-w'oodcd island of Dwars in 
den VVeg, otherwise Middle Island or Sungian. in JSS3 
Sunda Strait w’as the scene of tlie most ferritic resiilt.s of 
the eruption of Krakatoa, a volcano on tlio west side of 
the strait. The greaUu- part cd the island of Krakatoa 
was de.stroyod and two nt‘w islands, Steers Island and 
Calmcyi'r J.sland, wore thrown up. 

SUNDABBANS. See Oanoks, vol. x. ]>. 68. 

SUNDAY, or Tftr Lord’s Dav (>/ tov yXiov i//xcpa, dies 
aSV/**; y HvpiaKy dies domuuco, dies dttmtmens^). 

According to all the four eNaugelists, the resin relation of 
our Lord took jilacc on the first day of the wttk afti‘r If is 
crucifixion (») fiia |rwr] crn/I/iarioi' : Matt, xxviii. 1, Maik 
XVI. 2, Luke xxiv. 1, John xx. 1 ; TrfHoTtj tralj/Uhov : Mark 
xvi. 9), and the Fourth (lospcl describes a s»‘(‘onil apjicar- 
anco to His disciples as having occinied eight da^s after- 
wards (Jolin XX. 26). A]»art troin tins ccntial fact of the 
Chiistiau faith, the Pentecostal ouljioining of tlic Spirit, 
seven weeks later, descrilied in Acts li., cannot ha\e taili-d 
to give an additional sacTedijes.s to the day in the lycs of 
the carlie.st converts.- AVhetJier the jinniitivc chuich in 
Jerusalem had any sjiecial mode of obseiMiig it in its daily 
meetings held in the Icnijile (Acis ii. 46) we cannot tell; 
but as there is no doubt that in tlut.so gatherings the r(‘- 
currence of the Sabbath w’as maiked by ajipropriale Jewish 
observances, so it is not iniprohable that tin* w orshij) on the 
first day of the week had aiso some distinguishing leatiire. 
Afterw'ard.s, at all events, w'hcn (Jui.stianily had lain car- 
ried to otluT places wJierc from the nature of the ease daily 
meetings for w’oiship weie iinpo.ssible, the tli^t day <.»f the 
w’eek wus everywhere set a]>art for this j).ir]»osi-. Thus 
Acts XX. 7 show\s that the discijih's in Tioas met weekly 
on the first day of the w^eek foi exhortation and the lireak- 
ing of bread; 1 CVir. x\i. 2 inifJnjs at least some observ- 
ance of the day ; and tin* solemn commemorative < haractei 
it had very early actjuiied is stiikiiigly indieated by an 
incidental exjiression of tlie writer of the A]»ocalypse (i. 
10), wlio for the first tune gives it th.at name (“the Lord’s 
day ”) by wliieh it is almost invariably referred to by all 
writers of tho century immediately succeeding ajiosfolie 

^ 'Jilt! Teutonic aiirl ScaiiflmaMuii nations adont the loirntT desifuia- 
tion {Simday^ Sonntag, Sfnidag, kc. ), the Latin natiun.s the latter 
{iJimanche, J>omenica^ JhannigOj &c. ). 

2 lYoin an expression in the Epiutlo of Barnabas (c. 15), it would 
almobt peeni as if tho abcension al.so was believed by some to Lava 
taken place on a Sunday. 


654 SUN 

times.^ Among the indications of the nature and univer- 
sality of its observance during this period may bo men- 
tioned the preccj>t in the (recently discovered) Teaching of 
the Apostles (c. 14) : “And on the Lord’s day of the Lord 
(Kara KvpLaKyjv Kupiov) come together and break bread 
and give thanks after confessing your transgressions, that 
your sacrifice may be jjiire.” Ignatius (Ad Magn., c. 9) 
speaks of those Avliom he aiidresses as “no longer Sab- 
batizing, but living in the observance of the Lord’s day 
(Kara KvpiaKijv fiocrcs'), on wliicli also our life sprang up 
again.” 2 Eusebius iv. 23) has preserved a letter 

of Dionysius of (Corinth (175 a.d.) to Soter, bisliop of 
Home, HI which he says : “ To-day wo have passed the 
Lord’s holy day, in wliich we have read your epistle”; 
and the same historian (//.A’., iv. 2(1) mentions that Mollto 
of Sardis (170 a.d.) had written a treatise on the Lord’s 
day. Pliny’s letter to Trajan in which ho s]»caks of the 
meetings of the Christians “ on a stated day ” need only be 
alluded to. Tlie first writer who mentions the name of 
Sunday as ap[)licahle to the Lords day is Justin Martyr; 
this designation of the first day of the week, which is of 
heatlicn origin (see SAiniATJi, ^ol. A"xi. p. 12fi), had conio 
into gcnei-al use in the liornan world shortly before Justin 
wrote. I’luj ]»assag(; is tof) well known to need quotation 
(Apol. i., 07) in which he describes how “ on the day called 
Sun(hiy”town and country (linstians alike gathered to- 
gi'tlier in oik* place for instruction and prayer and charitable 
ofFerings and the distribution of breail and wine; they 
thus meet tv»gt‘lher on that <lay, he says, because it is the 
first day m which (lod made the worhl, and becau.se Jesus 
CMirist on the same day rose from the dead. 

As long as the Jewish (^hristian element continued to 
have any prominence or influences in tluj church, a tendency 
more oi less strong to observe Sabbath as W'ell as Sunday 
would of com so persist. Eusebius (II, IH., iii. 27) mmi- 
tions that the, Ebiomtea continued to kco]> both days, and 
theie is alaindant evhlence from Tertulhan onwards that 
HO far as jmblic w^orship and ab.sU*ution from fasting are 
concerned the practice was widely sjircad among the Gentile 
churches. Thus w^o learn from Soi'ratos (//.A., vi. c. 8) that 
in his time ]mblic Avorship Avas held in the churches of 
(km.stantinopio on both days ; the A }>ostoh.c Canons (can. CG 
[GoJ) sternly prohibit fasting on Sunday or Saturdtay (ex- 
cept Ifoly Saturday) ; and the injunction of the Apostolic 
CoustitntioHs (v. 20; cp. ii. 59, vii. 23) is to “hold your 
solemn assemblies and rejoice CA’ery Sabbath day (excejit- 
ing one), and every Lord’s day.” Jn the primitive church 
the social conditions aatvo such as hardly to admit of the 
question being raised, in Gentile circles at any rate, as to 
the manner in Avhich either the Lord’s day or the Sabbath 
ought further to be kejit after the duty of congregational 
Avorship (usually early in the morning or late in the even- 
ing) had been dischargeil ; ]>ut the whole matter was 
placed on an entirely ncAV footing Avhen the civil poAAcr, 
l)}^ the constitution of Constantine mentioned below, began 
to legislate as to the Sunday rest. The fourth command- 
ment, holding as it docs aconspicuous ])lacc in the decalogue, 
the pri*cepts (J wliich could not for the most part be re- 
garded as of merely transitory obligation, liad never of 
coifrse cs(*aped the attention of the fathers of the church ; 
but, remembering the liberty giA’cn in the Pauline writings 
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“ in respect of a feast day or a new moon or a Sabbath 
(Col. ii. 16 ; cf. Rom. xiv. 5, Gal. iv. 10, 11), they usually 
explained the “Sabbath day” of tlio commandment aa 
meaning the new era that had been introduced by the 
advent of Christ, and interpreted the rest enjoined as mean- 
ing cessation from sin.'*^ But, Avhon a scries of imperial 
decrees had enjoined Avith increasing stringency an ab- 
stinence from labour on Sunday, it was inevitable that the 
Cliristian conscience should be roused on the subject of the * 
Sabbath rest also, and in many minds the tendency would 
be such as finds expression in the Apostolus Constitutions 
(viii. 33) : “ Let the slaves work five days ; but on the 
Sabbath day and the Lord’s day let them have leisure to- 
go to church for instruction in ])iety.” There is evidence 
of the same tendency in the opposite canon (29) of the 
council of Laodicea (303), wdiicli forbids Christians fiom 
Judaizing and resting on the Sabbath day, and a<*tu- 
ally enjoins them to AA^ork on that day, preferring the 
Lord’s day and so far as possible resting as Chri.siians. 
About this time accordingly avo find traces of a disposi- 
tion in ( Christian thinkers to try to distinguish betAvecn a 
tem]>orary and a jiermanent element in the Sabbath day 
precept; thus Chrysostom (1 0th homily on (Genesis) dis- 
cerns the fundamental iiriiiciple of that jirccept to lie that 
Ave should di'ilicate one Avhole day in the circle of the week 
and set it a])art for exoreise in s])iritual things. The vieAV 
that tlic fUiristian TiOrd’s day or Sunday is but the Chris- 
tian Sabbath deliberately transferred from the seventh to 
the fust day of the Aveek does not indeed find categorical 
exiircssion till a much later period, Alenin being apparently 
the first to allege of the Jewish Sabbath that “ejus ob- 
s(*rvationem mos Cliristianus ad diem dominicam compe- 
tenlius transtulit” (compare Dkcaloouk, vol. Aui. p. 17), 
Blit the subjoined sketch Avill incidentally sIioav how’ soon 
and to how large an extent this iilca has influenced the 
course of civil legislation on the subject. 

Jja70 rclathoj to Sumlay, 

The cailiest recognition of the oliservanco of Suinlay as a legal 
fluty i.s a constitution of Coiistariliiie in 321 a.d., ciuiiting that 
all rouvts of justice, inh<al)itantR ot town.s, ami \voiksho}>s were to 
be at rest on Suiiflay do: ,Sotis\ wUh an exception in 

iavour of tlio.se ongagefl iii agncultural lalioiir. This Avas the first 
of a long senes ol iinperiiil coirstitutions, mo.st of wIik h arc incor- 
porated in the Coflis of .lustinian, bk. iii. tit. 12 Ferns). The 
constitutions conipnseil in thi.s title of the code begin Avith that of 
(’onstaiitine, and tuitlier jirovidc that cTnaricipittion and m.muniis- 
.sion Avcie the only legal procf^eilings pcrnii.sM}»Ie on the Loid's day 
{dte donn7uco\ though eontraets and comjiroiiiise.s might bo mado 
between the ]uirties wliere no intervention of the eoui I was ne( essary, 
rieusure Avas torbnlilen a.s avcII as business. No .sj»e( tacle wus to 
be exhibited in a theatre, or eirciis If the cinjieroi’s birthday fell 
on a Sunday, its celcbratnm was to be j)o.stj)oiie«l. Tlic seven days 
before and after Kiistor were to be kej>t as Sundaj’s. In Coil. i. 4, 

9, ai)pear.s the liumaiio regulation that prisoners Avero to be brought 
up lor examination and interiogation on Sunday. On the other 
hand, Co<l. in. 12, 10, ilistinctly directs tlic tojtun* of rohbers and 
jurates, even on Raster Sunday, tlie divine pardon (says the law) 
tieing hoped for where the safety of society wa.s 1 hus a.ssiircd. After 
the time of .lustinian the ohservanee of Sunday ajipoars to have 
bceorae stru ter. In the West Charlemagne forbade labour of any 
kind. A century laler in the Eastern empire No. liv. of the Leonino 
('OiKstitutions abolished the exemption of agiieiiltiiral labour con- 
taineil in tlie constitution of Constantine. It is worthy of notice 
that tlii.s exemiition was specially preserved in England by a con- 
.stitiition of Andiliishop Moophaiu. The canon Jaiv lollowed the 
lines of Ronian law. The decrees of ecclesiastical coiiucils on the 
snbjeet have boon very imineroiis. Mueb of the laAv is contained 
in the Decretals of (Iregory, bk. ii. tit. 9 {Dc Feriis), c. 1 of which 
(translated) niiis thus : “ We decree that all Sundays be observed 
from vespers to vespers (a vcsjiera ad vespermn)^ and that all uiilaw- 

® See Ignat., Ad Magn.^ vt supra^ and Ep. of Barnabas (c. 15): 
“Your present Sabbaths are not acceptable unto me, bnt that is which I 
have made when, giving rest to all things, I shall make a beginning of 
the eighth day.'* So practically Tertullian {Fesp. ad Jud.^ c. 4) and 
Clement of Alexandria. According to Augustine also (he S}), et Litf 
14), the observance of the Sabbath is to be taken in a spiritual sense. 


^ In the Epistle of Baninhns already referred to (c. 15) it is called 
“the eighth day” : “We keep the eighth day ivith joyfnlncs.s, the »hiy 
also in Avhieli Jesus rose again from tlie dead.” Comp. Justin Martyr, 
hud c. Tryph.^ e. 138. 

“ 'riie longer recension runs : “But let every one of you keep the 
Sabbath after a spmtttnl nianiier. . . . Ami after the observance of 
the Subbath let every friend of Christ kee]) the Lord’s day as a festival, 
the resurrection day, the ipieen and chief of all the days.’* I’lie writer 
finds a reference to the liord’s day in the titles to Psa. vL and xii., 
which are “set to the eighth.” 
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ful work be abstained from, so that in them trading or legal pro- 
ceedings bo not carried on, or aii^ one condemned to death or 
punishment, or any oaths bo administered, except for peace or other 
necessary reason.** Works of necessity (especially in the case of 
perishable materials or where time was imi»ortant, as in fishing) 
wore allowed, on condition that a due proportion of the gain made 
by work so done was given to the church and the poor. The con> 
sent of parties was insufficient to give jurisdiction to a court of law 
to proceed on Sunday, though it was sufficient in the easo of a day 
sanctified bv the ecclesiastical authority for a temxHjrary pur^iose, 
a thank-^^giving for vintage or harvest. 

In Kngland legislation on tlie subject began early and continues 
down to the most modern times. As early as the 7th century 
the laws of Ina, king of the West Saxons, provided that, if a 
“theowmaii** worked on Sunday by his lord’s command, he w'as 
to be free and the lord to be fined 30s. ; if a freeman worked without 
his lord’s command, the penalty was forfeiture of freedom or a fine 
of 60s., an<l twice as much in the case of a priest. The laws of iEthel- 
stan forbade marketing, of iEthclred folkmoots and hunting, on the 
Sunday. In almost all the pre-Conquest compilations there are 
admonitions to keej;) the day holy, j’he first alliihion to Sunday 
in statute law jiroper is 1 he Act of 28 FM w. III. c. 14 (now repctilcd), 
forbidding the sale of wool at the staple on Sunday. Tlio mass of 
legislation from tliat date downwards may be diviiled, if not w'ith 
strict accuracy, at least foi ])iirp()ses of coiivenieiice, into five classes, 
—ecclesiastical, consiitiitional, judicial, soi ial, and commercial. 
*rhe following sketch of the legislation can scaicely presume to bo 
«‘\haustivc, but it will iwobably bo found not to omit any statiito 
of importance. It should bo notii'cd that the tenns “Sunday” 
and “Lord’s day ” are used in statutes. The tcim “Sabbath” 
occurs only in ordinances of the Long rarliumcnt. “Sabbath- 
bicaking” is sometimes used us a popular expression for a violation 
of the Acts for Sunday observance, but it is ob|ccte<l to by Hlack- 
-stone as being legally incorrect Good yriday and Christmas l)ay 
are as a rule in tin* same legal position as Sunday. In ICnglish law 
Sunday is icckoncd troin niidniglit to inidnight, not as m canon 
law' a rcspeta ad trspfrarn,. The Acts mentioned below arc still law' 
iiiilcsH lepeal ol any of tliem is speciality mentioned. 

JCcclismstival , — Ilclorc Ibc Jlcloi matioii there apjiears to be little 
or no statutoiy recognition of Sunday, except as a day on wbnh 
trjwic was iiitcidictcd or national sports directed to be lield. Thus 
the repealed Acts 12 Rxc. II. c. 0 ainl 11 lien. IV. c. 4 cnjonuMl 
the practice of archery on Sunday. The ehineh itself by ]iro\iin‘ial 
constitutions and other means deelarc<l the sanctity of the day, and 
was .strong enough to ^ isit w’ltli its ow’ii ecnsur«'s those who tailed 
to obs(‘rvc Sunday. With the Reformation, liowever, it becaiiio 
necessary to enforce the obsorvanoo of Sunday by the .state m ta<*o 
of the question moote<l at the time as to the di\ inc or meiely huinaii 
institution of the day as a holy day. Sunday obseivancc w'as 
direeted by injunctions of both Edw'ard VI. and Kli/abeth, as well 
as by Acts of J’arliarncnt in their reigns. 5 and 6 JCilw. VI. c. 1 (the 
second Act ot IJiiifoimity) enacted that all iiihabit.inls of Iho lealm 
w'eie to endeavour themselves to i<*sort to their }»aii.sh ( hiiieh or 
chapel aci'ustomeil, or ujion reasoiialdo let thereof to .some nsnul 
]»laee wlierc common jmiycr is used every Sunday, upon pain of 
jiuiiisliinciit by the cen&uics of the chiiivb. Tins is still law' cxecjit 
as to Disscnteis (see 9 and 10 Viet. e. The same piiiiciplo 

was ic-cnaeted in the Act of Uiiilormity of Eli/abetli (1 Eli/ c 
2), with the addition of a t<*mporal punishment, viz., a fine of twelve 
lenee tor caeli olVeiiee. This section ot the Act is, liowever, no 
oiiger law', and it appears that the only penalty now' iiicuireil by 
non-attcndani’e at ehnrch is the sha<low’y one of ceel<*siastical 
censure. 5 and 6 Eilw'. VI. c. 3 directed the keeping of all Sundays 
as holy days, with an exception in favour of husbandmen, labouiens, 
fishermen, and other persons in harvc.st or other time of necessity. 
At the end of the reign of Elizabeth canon 13 ol the eanoiis of 1603 
(which aie certainly binding upon the clergy, and probably ujioii tlio 
laity as fur us they are not contrary to the law, statutes, and customs 
of tlie realm, or the royal prerogative) provided that “all maiinerof 

i icrsons within tlie Church of England shall ctdebrate ami keep Iho 
joid’s day, commonly called Sunday, according to God’s Imly will 
and jdcasurc and the orders of the Church of England prescribed iii 
that behalf, that is, iii hearing the word of God read and taught, 
in private and public prayois, iii aekiiowlcdgiiig tbeir offences to God 
and amendment of the same, in reconciling themselves charitably to 
their neighbours wheie displeasure hath been, in oftentimes receiving 
the communion of the body and blood of Christ, in visiting the poor 
and sick, using all godly ami subitr conversation.” The Long 
Parliament, as might be expected, occupied itself with the Sunday 
question. An onlinaiice of 1044, c. 51, direct e<l the Lord's day to 
be celebrated as holy, as being the Christian Sabbath. Ordinances 
of 1650, c. 9, ami 1656, c. 15, contained various minute de.seri})tioiis 
of crimes against the sanctity of the Lord’s day, including travelling 
and “vainly and profanely walking.” Tlio Act of Uniformity of 
Charles 11. (13 and 14 Car. 11. c. 4) enforced the reading on every 
Lord’s day of the morning and evening prayer according to the 
form in the Book of Common Prayer, — a duty w hich had been pro- 
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vioiisly eqjoined by canon 14. By the first of the Church Building 
Acts (58 Geo. 111. c. 45, s. 65) the bishop may direct a third service, 
morning or evening, w here necessary, in any church built under the 
Act. By 1 and 2 Viet. c. 106, s. 80, ho may order the performance 
of two full services, each if he so direct to Include a sermon. Tlie 
Burial Laws Ameiidincnt Act, 1880, forbids any burial under the 
Act taking place on Sunday. 

Constitutional . — Pailiamcnt ha« occa.sioiially sat on Sunday in 
cases of great emergency, us on the demise of tlie crown. In one 
or two cases in recent years divisions in the House of Commons 
have taken place eaily on Sunday nioiiiing. The Ballot Act, 1872, 
enacts that in reckoning time for election pioceedings Sundays are 
to be exclmled. A similar ]tiovLsi()n is contained in thi* Municipal 
Corporations Act, 1882, as to ]»ioceediiigs uiulei that Act. 

Ju<licml.--Aii a general lule Sumlav lor the put pose <if judicial 
proceedings is a ifics von. lA*g.»l piocess cannot he served or exe- 
cuted on Sunday, except in eases of ticason, felony, or hreaeh of the 
peace (29 Car. II. c. 7, .s. 6). riocee»hiigs wlm h do not need the 
intervention of the. eouit are good, eg., seniee of a litalion or 
notice to quit or claim to vote. By 11 and 12 Viet c. 42, s. 4, a 
justh'e limy issue a wairiuit of apjirehension oi a staieh v^ arrant on 
Sunday. The Rubs ot the Supreme Ciniit, lSS:i, jiroNide tliat the 
offices of the Su]>rcmc i\mv\ shall In* closed on Sunda\s, that Sunday 
IS not to he reckoned in fhe eoniputatiun of any limited time less 
than six days allowed for doing any ait or tuKing any ]noeeeding, 
and that, whcic tlio time foi doing any act or faking anv proeecdiiig 
expires on Sunday, such ai t or jnocceding j.s good il done or taken 
on the next day. By fhe County Coiiit Rules, I88i5, the onlv 
cuiinl 3 ' court process which can be executed on Sunday is a waiiant 
of arrest in an Admiralty action. 

I iioctal . — Under this lieiid may be groupi'd the enaetmciits having 

for their objeet tbc regulation of Sunday tiavcllingaml amnsements. 
The cai best example of non-ecclcsiastieal inteifeiinee with rccica- 
liou ap])eaiH fo be the Honk of tSpoiis issued by Janie.s 1. in 1618. 
Koyal aiitbority was given to all but re< iisants f o eveicise themselves 
after evening service in dancing, anhciy, hiaping, vnuUing, May- 
games, Whitsnn-ales, moi ris-dam es, ami setting ii]> of Maypoles; 
but bear ami bull baiting, inteiUulcs, and bowling by the meaner 
sort were ]»robibiled. In 1625 the first Ai t of the icign of ("hailcs 
I. (1 Car. T. c. 1), follow ing the lines ot tin* //oc/i of Spoils, mhibiteil 
meetings, assi* 111 Idles, or coneoiir.se of peo]de out ol tin ii own jiansbes 
on tin* TAird’s ilay for any s]H)its and jiast lines whatsoever, and any 
licar- baiting, bull -baiting, intcilniles, common pl*i>.s, or other 
unlawful exercises and pastimes used by any jieison oi peisons 
withm then own paiishes, nmlei a jienaUv of 3s 4d. loi every 
ofleiiee The Act, it will be noticed, impliully alliiw.s snorts other 
than th« excepted mies as long as only jiaiishumeis take jiait in 
them. An Act which has hud mine, impoitant < onseqiienceH lu 
leecnt ycais is 21 Geo. 111. o. 49 (diawn b^ ])r Poifeus, bislnqi of 
London). It enm t.s that any place opined or imed loi jnildic 
enteitainiiietit and amnsenient or Jui jniblic debate ujuni any ])art 
of the Loid’s day I’ullcd Sunday, to wlmb jh'Isohs aie admitted 
by payment of money or by tickets sold for money, is fo be ilceriied 
a disuiileily house. The keeper js to foi felt X'2nu fur evei v day on 
which it is opened or u.scd as afoie.sanl on the Lonl's dav, tlio 
ni.iiiagiT or master of tlio eeiemonies JL'IOO, and eveiv (Imn keeper 
or servant X50. The adveitising or ]inblisliing any adveitisi nn nt 
of such an ciiturtaiiimeiil is made .subject to a jn iialty of JL*50. It 
has been held that a inectmg tim objci t ot wlm li was not pecuiiiaiy 
gain (though tlieii* w.is a cluiige for admi'-sioiri, but an lioiiest 
iiiteiitioii to iiitruduce religious woisliljs tliongli not aiemdiiig ti> 
any esiabli.sbcd oi usual foim, was not williin the Ait. On tins 
]iiimiple foims of woisliiji ino.st diiectiv oj>j»osed to the prev ailing 
iecliiig of till* coniitiy, such as iMonnoiiism oi Mobammi danism, 
aie piolected. In 1875 aitioiis weii* biougbt in tlm Couits of 
Queen’s I’ench ami Exibcijiiei against tin* Bng'htoii Aijuaniim 
Company, and penaltn .s recDveied under tb« Ait The jjep.iltics 
W'orc lemitteil by the crown; but, a-i ilmiblswiie tilt as to tbo 
jiovver of the crown to icmit in such a i.ise, 38 and 3!^ Yn t. c. 
80 was passed to leinove such doul»ts and to enable the .soveieigii 
to remit in whole or in jiait jienalties ri coven <1 for olb net s against 
the Act of Geo. 111. 'I'he inh s made liy jnsln es and the byedaws 
made by local authorities fm tin* government, ol tin. itic.sand jdaecs 
of public eiitoitaiiinunt nsually jirovidc for closing on Sunday, 
'riie Sunday opening of museums and art g.illeiic. i gov'erned by 
local regulations; tlicre is no geiicial law' on the .snbjei t, thougli 
attenipts have been made in that din ct ion. The Tlou.se of liOids 
recently passed a resolution in tavoni of the pnncipbx A ]»ublu5 
billiaid table mii.st not be used on Sunday (8 and 9 Viet c. 109). 
The Game Ait (1 and 2 Will IV. c 32, s. 3; makes it ]niiii.sbablo 
with a fine of £5 to kill game or u.so a dog or net for sjioiting 
piirpooe.s on Siinilay. ]‘rovisioiis for the regulation of street trafne 
on Sundays during divine .service in llio metropolis and i»roviiicial 
towns maybe, made by the local aulliontie.s under the powers of 
the Metropolis Management Acts, the Town Bolice Clauses Act, 
and the Public Health Act. Hackney carriages may jily for hiic 
in London (1 and 2 Will. IV. c. 22). Where a railway company 
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runs traina on Sunday ono cheap train each way is to he jtrovided 
(7 and 8 Viet. c. 85, a. 10). Most of the railway companies’ own 
Aj'Is also provide for the running of Sunday trains, 

CoimjuTcial . — At connnon law a contract made on Sunday is not 
void, nor is Sunday tra<ling or labour unlawful. At an early period, 
however, the legislature began to impose restrictions, at nrst by 
making Sunday trade impossible by closing the places of ordinaiy 
Imsiness, later by der*laring certain kinds of trade and labour illegal, 
still later by atU^mpting to prohibit all trade and labour. 28 £dw. 
III.c. 14 (referred to above) closed the wool market on Sunday. 
27 Hen. VI. c. 5 (the earliest Sunday Act still in force) prohibited 
fairs and markets on Sunday (necessary vic'tual only exccjited), 
unless on the four Sundays in harvest, —an exemption since reiK'alcil 
}»y 13 and 14 Vi<jt. c. 23. 4 Kdw. IV. c. 7 (now rejiealod) restrained 

the shociiiakcrs of London from carrying on their business on Sun- 
day. 3 Car. I. c. 1 inflicted a jicnalfy of 2Us. on any carrier or 
drover tiMvtdling on the Lord’s day, and a jicnalty of 6s. 8d. on any 
buteber killing or selling on that day. Hoth this and the previous 
A* t of 1625 were originally jiassed only for a limited jieiiod, but by 
Bubse(|uent legislation they liave become perjietual. Next in order 
is the most coinprohensive Act on the subject, 29 Car. II. c. 7, “An 
Act for the bett(‘r observance of tlio Lord’s day, coiiiTnonly called 
Sunday.” After an exhortation to the observation of the Lord’s 
day by exercises m the duties of piety and true religion, publicly 
and ]»rivalely, the Act jirovides as iollows : —No tnidcsinan, ai tificer, 
W'orkinan, laboiner, or olber person whatsoever .«liall do or exercise 
nny worldly labour, business, or work of their onlinaiy callings upon 
the Lord’s day or any ]>art thereof (works of ijeee.s.sity and charity 
only ex<‘eptctl) ; and e.veiy [teisoii bidrig of tlu’ ag<* of tourteeii years 
or iipwauls olfendiiig in the jueinises sli.dl foi everv” such otrenec 
foifeit the sum of .5s ; and no ])eisoii oi pel '.on s whatsoever shall 
jiubliely cry, show' toilh, or i-xjjose to saleanv war<‘s, inci ehandises, 
liuit, heibs, gt)ods, or eli.ittels whatsoever upon the Lord’s day or 
any ])ari tloTcof n]»oii pain tliat every poison so offending shall 
forfeit the .same g<»o<ls .so < ried, or .showerl fortli, or exposed to .sale 
(s 1 ) No drovei, hoise courser, waggoner, butcher, higgler, their 
or any of thmr servants, .shall tiavel or come into bis or tbeir 
In Igiiig 111)011 the Lord’s day or any j'art thereof, upon pain that 
each ami every such offender sball forfeit 2()s. for cvei)*^ such 
ollenee ; and no jiei'.oii or persons .shall iisi*, em))loy, or tiavid upon 
the Lord’s day w'ith any lioat, wbeiry, lighter, or barge, exeq)1 it 
be upon cxtiaoidinaiy oeeasioii to be, alloweil liy .some jiistiecj of 
tlie peace, Ac, Upon pain that every poison so oflending shall 
loifeit and lose the sum of .5s. for every such ofleiu'o. In default 
of distiess or iion'i)ayineiit of foiOutiiiv or penally the oflciider 
liny lie set publicly in the slocks for two bouis (s. 2). Nothing 
in tlie Act is to extend to the prohibiting of dressing of meat 
ill lamili<‘S, or dressing or selling of meat in inns, cooks’ sliops, 
or victualling houses for such as cannot bo ollierw'ise piovidod, 
nor to tin* crying or Hclliiig of milk before nine in the morning 
or afler four in the afternoon (s. 3). rroseeutioiis must be within 
ten day.s after the offenee (s 4). Tin* buinlrcHl is not rcspoiisiblo 
for rr)l>beiy of j)ersoiis travelling upon the Ixml’s day (s. 5). 
Service of jirocess on the Lord’s day is void ; see above (s 6). 
This A« t has fre<picnlly leceived jinlieial construction. The use 
of the wonl “ordinaiy” in sediou 1 lias led to the est aid lsIi incut 
by a senes »)f decisions of the piiiieijde that ivork done out of the 
course of the onlinary calling of the person doing it is not wiibm 
the Act. Thus tin* sale of a hoise on Sunday by a borsealealer 
would not be eiiforeible by bun and lie would be liable to tlio 
])enalty, but these resulls would not follow' in Uni case of a sale by 
a ]H‘rson imt a horse-dealer. rk*rl.iiii acts were held to fall W'itbiu j 
the cxei'ption as to works of necessity and charity, e.y , baking 

I irovisions for customers, rininiiig stage- coach e.s, buiug tariii- 
aboiiiers. The legislature also intervened to oliviate .some of the 
ineonvenicnees caused by the Act. Hy 10 and 11 "Will. 111. e. 24 
macken*! was allowed to 1)0 .sold before and after .service. Hy 11 
niul 12 Will III. c. 21 forty watcrriieii were albnved to jdy on tlie 
Tliaines on Sunday. liy 9 Anne e 23 licensed eoaehmeii or chair' 
men might be hired on Sunday. liy 34 Geo. lU b.ikers wore 
allowed to bake and sell bieail at certain hours. These Acta arc 
all repealeil. Still law are 2 Geo. III. c. 1.5 s 7, allow'ing li.sh 
carriages to travel on Sunday in Loinlon and Westminster ; 7 and 
8 Geo. J V. e. 75, repealing section 2 of tin* Ai’t of (’harles II. as far us 
regartls Thames boatmen ; and 6 and 7 Will. IV. c 37, permitting 
bakers out of London to carry on their trade, iiji to 1 30 n.M, The 
jien.ilty of the stocks denounced by sect. 2 is j»raetieally obsolete, (see 
Sio(’Ks). The. prosecution of offences under tlie Act of (’barlcs II. 
is now .subject to 34 and 35 Viet. c. 87 (an Act wliich W'as passed 
for a year, but lias since been annually continued by the Expiring 
Laws ContinuaiK'e Act of each session), by which no probecutiou 
or proceeding for penalties under that Act can be instituted except 
with tho consent in writing of the chief otbeer of a yolicQ district or 
the consent of two jii.stieos or a .stijiendiary magistrate. This is 
surely a more reasonable means of jrroviding against any hardship 
e.iiised by the Act than the cjn ptmt facto [lOwer of remission of 
penalties incurred under 21 Geo. 111. c. 49. Besides the general 
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Act of Charles II., there are varioos Acts desling with sjMcial trades ; 
of these the Licensing Acts and tho Factory and Workshop Aet 
are the most imjiortaut. By the Licensing Act, 1874, premises 
licensed for the sale of intoxicating liquors by retail are to be open 
on Sunday only at certain hours, varying according as the premises 
arc situate in the metropolitan district, a town or populous place^ 
or elsew'here. An exception is made in favour of a person lodging 
in the house or a ho)m fide traveller, who may be served with re- 
freshment during prohibited hours, uiileas in a house with a six- 
day licence. Attempts have often been made, but hitherto with- 
out success, to induce the legislature to adopt the jirinciplo of com- 
plete Sunday clo.sing in England as a whole, or in particular 
counties ^ In the session of 1886 a Hill for Sunday closing in 
Durham was jiasscd by the Commons, but rejected by the Ijords. 
’J'he advocates of Sunday closing in Ireland and Wales have l>een 
more successful. The Sale of Lii^uors on Sunday (Ireland) Act, 
1878, prohibits the opening of licensed premises on Sunday, except 
ill Dublin, Cork, Limeiick, Waterford, .and Belfast. In these towns 
such premises may be ojiened from 2 i*.M. to 7 I'.M. Exemptions 
are also maile in favour oflodgers and travellens, of jiaeket- boats and 
railway stations. The Sunday (’losing (Walo.s) Act, 1881, contains 
no exceptions of toivns, like the liish Act, and tlie only exemption 
is the .sale of intoxicating lic]uoi*s at railway stations. The. Factory 
and AVorkshop Act, 1878, forbids tho oinployineiit of a child, young 
|M*rson, or w'oman on Smidav in a factory or workshop. But a 
young person or woman of the .lewish religion may be employed 
on Sunday by a Jewish manufacturer, jirovided that the factory or 
woikshof) be not open for traffic on Sunday. There arc a few oilier 
legislative jirovisions of less imjKirtaneo wdiich may be noticed. 
Fishing for salmon on Sunday by any means other than a lod and 
lino is an olfeuco under tho Salmon Fishery Aet, 1861. By the 
same A<‘t a free jiassage for tho salmon through all cribs, &e., used 
for fishery is to be left during the whole of Sunday. Carrying on 
the businc.ss of a jiawnbroker on Sunday is an otlciico within tho 
Taw nbrokers Act, 1 87*2. Distilling and rectifying spirits on Sunday 
is forbidden by tlio Spirits Aet, 1880. The eft’eet of Sunday upon 
bills of exchange is declared by the Bills of Exchange Act, 1882. 
A bill is not invalid by reason only of its bcaiiug date on a Sunday 
(s. 13). Where the last day of grace falls on a Sunday, the bill is 
layablo on the ])reccding business day (s. 14). Sunday is a “ non- 
iiisincss day ” for the purposes of the Aet (s. 92). ’I'iiis review of 
Sunday legislation pretty clearly shows that its tendency at present 
is opjiosed to extoiKlirig facilities to trade on Sunday, but that a.s to 
recreation the tendency is rather in tho other direction.''* 

^^roflavd. The two earliest Acts dealing with Sumlay arc some- 
W'hat out of haniionv with the goneial legislation on the. subject. 
1457, c 6, ordired tlio practii'O of arcbciy on Sunday ; 1526, c. 3, 
allowi'd markets for the wile of fle.sh to b<* held on Sunday at Edin- 
biiigh. Tht3ii came a long series of Acts forhidtling the profaiiatiou 
of the daj?, especially by salmon -fishing, holding fans and markets, 
and woiking m mills ainl salt-pans 1579, c. 70, and 1661, e. 18, 

f mdiihiled all work and trading on the Sabbath. The labT legis- 
alioii jiitrodiieed an exception in favour of ilutios of necessity and 
mercy, in ueeoi dance W’ith eh. 21 of the Confession of Faith. In 
more modern times tlio exigencies of travelling liavo led to a still 
further extension of the exception. The Sabbath Observanee, Acts 
W'cie frequently' conlirnied, the last time in 1696. These Acts were 
lield by the High Court of Ju.sticiary in 1870 to be still subsisting, 
as lar as they declare the. kee])ing open shop on Sundiiy to be an 
otfeneo by the law of Scotland (Bute's Case, 1 Conper’s Jleports^ 
49.51 The. forms of certificate in the scliednle to the I’liblie Houses 
Acts Ameiidineiit Act, 1862 (supcrsctling those in the Forbes Mac- 
kenzie Act of 18.53), provide for the closing on Sunday of public- 
houses and of premises liccn.si'd for the sale of exeisalile liquors, 
and of inns and hotels, except for the accommoilation of lodgers 
ami travcllcr.s. Scots law is stricter than English in the mutter 
of Snmlay fishing. By 55 Geo. III. c. 94 the setting or hauling of 
a heiTing-nct on Sunday renders tho net liable to forfeiture. By 
tho Salmon Fisheries (Scotland) Act, 1862, fishing for salmon on 
Sunday, even with a rod and line, is an offence. As to contracts 
and legal process, the law is in general accordance with that of 
England. Contracts are not void, apart from statute, simply bo- 
causo they are made on Sunday. Diligence cannot be executed, 
but a warrant of imprisonment or wedUnlio fugse is exercisable. 
It should be noticed that, contrary to the English custom, the tenn 
“Sabbath” was generally used in tho legidaiiou of the Scottish 
parliament. 

United States. — Some of the. early colonial o^’dinances enforced 
tho obligation of attendance at church, as in Lngland. In most 
States there, is legislation on the subject of Sunday, following, as 
a gene ral rule, the lines of the English Act of Charles II. In 

1 Tine Ant 1 James T. c. 0 (now repealed) appears, liowever, to have pro- 
vldoil for elosiiiR alo-housc.s in most cases, except on usual working days. 

3 i5ee, in addition to the autliorilies cited, Eyndewode, J^rovinrtal Constitu- 
tions bk. ii. cliap. lii. ; AyhtTe, Parergon, p. 470 ; Gibson, Codex, tit x chap. 
I. ; Heyliii, History of the Subbathy jiart ii. ; tlie article “ Ijord's Day ” (by 
Bishop Barry) in the DvctUnuiry of ChnsHan Antitmitus ; and Hessey, 8ttiufo|L 
(Bamptoa Lwturea, 1860) ; also Robert Cox'a works on the Sabbath. 
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Itfassachusetts travelling, except from necessity or charity, is punish- 
Able with a fine of ten dollars. Provision is somotiines made, as 
in the Massachusetts law's, for the benefit of iKsrsoiis observing 
Saturday as the Sabbath, on condition that they disturb no other 
iKsrsou. The number of Sunday trains is often limited by State 
legislation. In some of the New England Stetes Sunday is front 
fiunset to sunset. In most States, however, it is reckoned, as in 
England, from midnight to midnight. By the constitution of the 
United States, art. I. s. 7, Sundays arc to be exclinled from the 
ten days allowed the president to return a Bill. A similar provision 
is often contained in State constitutions as to the return of a Bill 
by the governor. The United States legislation on the subject of 
Sunday IS not important. It directs that naval and military studies 
.are not to be pursued, and that the day is not to be reckoned in 
bankruptcy proceedings. («T. Wf.) 

SUNDEJILAN l), a mtinicipal and parliamentary borough, 
market town, and largo seaport of Durham, England, is 
situated at the moutli of the river Wear and on the North- 
Eastern llailw^ay, 12 miles south-east of Newcastle -on- 
‘Tyne and 77 nortli-norih-wcst of York. The miinicij)al 
borough includes, besides the township of Sunderland proper 
on the south bank of tlie river, the adjoining township of 
]li.shoi>wearmouth, wliich embraces about tlircc-fifths of the 
total inhabitants, and the township of Monkwoarmouth, on 
the north bank of the river. Bundcrland jiroper consi.sts 
•chiefly of the High Street and other streets near the docks. 
It is connected with ]\lonkw'earinouth by a cast-iron bridge, 
-designed by Howland Hurdon, and consisting of one arch 
with a span of 2fl6 feet and a licight above low water of 
100 feet. It was opened in 1790 and widened in 1858. 
The only ecclesiastical building of antiquarian interest is 



Plan of yuuilt-rlaud. 


:St Peter’s church, Monkwcarinouih, whicli still retains the 
tower with otlier ])ortion.s of the ancient Saxon building 
attached to tlie mona.stery founded by Benedict Biscop in 
074. The modern public buildings embrace the custom- 
house (1837), the Sunderland and North Durham Liberal 
club in tlie Joni<! stylo (1839), the corporation oflfices, the 
workint‘n’s hall, the new general market, the Victoria hall 
(1871), the assembly hall, and two tlicatres. The chari- 
table and benevolent institutions are numerous, including 
'Gibson’s almshouses (1725) for twelve i»oor persons, Bow'e 
almshouses (1725), Trinity Church almshouses (1719, re- 
built in 1870) for eight aged j)oor, the marine almshouses 
{1820), the eye infirmary (1830), the sailors’ home (1856), 
tlie orphan asylum (1853), the infirmary and dispensary 
{erected in 1868 and extended in 1882), and the blind 
institute, for which a new building has recently been 
■erected. For tlie literary society and subscription library, 
■originally founded in 1793, a new building was erected in 
1877. The people’s park at Bishopwearmouth, 17 acres 
in extent, contains a bronze statue of Sir Henry Havelock, 
who was born at Ford Hall in the neighbourhood. The 
park was lately increased by an addition of 10 acres, called 


the Extension Park, in which there is a statue of Aider- 
man Candlish, and a free library, museum, art gallery, and 
winter garden, lloker, on the north side of Sunderland, 
is a favourite bathing -jilace. The population of tlie 
municipal borough (area, 3300 acres) in 1871 was 98,242, 
and in 1881 it was 116,542 (males 57,131, females 
59,411). The ]»opulation of the i>arlinmentary borough 
(area, 5130 acres) in the same years was 104,409 and 
124,841 resjicctively. 

Milch of the pi ospoi itjr of SuiidcTlaml is due to the coal and 
liniestoiie in the lu igh bum hood of the livei tVear, ol which it is 
the port. Its exjiort of coal bepfau in the reipn of IJeniy VII., 
tlio trade being principally with London and the w'estrrn coasts of 
England, although large fpiaiitities were also shipped to Bollaiui, 
Kraneti, and other jiarts of the Continenl. The e.,ul trade is still 
of great inij>ortance, and the Monkwearmouth coliieiv is one of 
the deepest coaL]»its in the woild,- ttS] fathoms Sundeihind 
vies w'ltli tlio Clyde for its iron sliipbuilding. The nuinbei of 
iron .ships built in 188.5 was 31 with a tonnage of lor home 

and 2 with a tonnage of 12.5.5 for foieigneis ; of steel ships, y with 
a tonnage of 8099 for home and 3 with a tonnage oi 3()3r> for 
foreigners. Along both banks of the AVear niimeious extensive 
W'orks of various kimls aie situated, inelmliiig amhor and ebain 
cable works, glass and bottle works, lojwries, ioiges, iioii-woiks, 
chemical w'orks, pa]»er-iiiills, brcweiies, and lime-kilns. The modern 
])ro.sperity of the town has been largely promoted by the enteipiisc 
of (leorge Ilutlson, the “ railway king.” The coiiseivalioii ot the 
port is V(‘stod m tlio Wear coiiiniihsioner.s, to whose caie the South 
J)oek was transferred by the Wear Navigation ami Siindeiland 
Dock Aet of 18,59. Under their auspices gieat extrusions and im- 
piovemeiits have been nnule, and there aic now' tliree large dee])- 
Wfiter docks, embracing a total aiea of 43 acies, viz., IJudson dock 
iiou'th (1S\ IJudson dock south (14), ami Hendon dock (11). Monk- 
wearmoutli dock, 6 acres in extent and the prop(‘if> ol tlic railway 
compaiiv, is chiefly used for the ex}»ort of coal. New' pieis over 
hall a mile in Icngtli aie now' (1887) being eu-cted. The a\eiage 
annual value of the imports of loieign and lolonial nieichandise 
lor the five yeais ending 1880 was a liltJi* over i.7()0,00(), ami of the 
expoits of piotluce ol the Ibiilecl Kingdom a little ovej JlOOOjOOO. 
The coasting trade, in reg.iid to which spi cihc di tails an* wanting, 
IS, however, inoie impoilaiit The total iiumbei of Jhitish ami 
foieigii vessels, sailing ami strain, that enteied the pint ol Sunder- 
I land willi cargoes oi in ballast liom toieigu nmntiics, liritisli 
[ ))Osses.sions, ami coastwise in 3870 w'.is t>708 ol 2, 329, .570 tons omi 
I 111 1885 9451 of 2,701,174 tons The numbeis th.itileaied in the 
same years w’eie respectiVLly 9130 of 2,3.57,430 tons and 9419 ot 
1 2,821,218 tons. 

The eaily history of the bimuigb is associated with Moukwear- 
inouth, whieli existed long beloie the town on the ofhei side of 
the liver, ami had its oiigin in a convent whi'di was loiimled hy 
St Bega in the 7th ccntuiy and lonveited into a nion.isfeiy lor 
Benedictines by Biseop in 071. liede was boin at AVc.iirmmlh in 
(i73, ami in bisseveiilb jearwas jdacetl umlir thechaigeol Ihscsip. 
Tlic inouasteiy w'as reconstituted as a cell ol Durham in 1081. 
About the close of the 12th century the iiih.ibilants of Sumleihiml 
leeeiverl from liisliop I’udsey tt charter o I fiec ( iistonis and ]»M\i- 
leges siiiiilai to those of New'eastlc-on-Tyne. In 1031 tlic town 
was incor]>oi ail'd under the title of “mayor, aldeimen, and eoin- 
inonalty,” with llu' |)Mvih*ge ol holding a inaikd and annual fans. 
In the picamble of tin* ihaiter it is sLiteil to have l«‘i ii a borough 
liom time immemorial under the name ol New Monkwearmouth, 
and to have bc*eii ni the onioyment ol vaiions liheities ami lice 
customs conferred by tin*, bisliops of Dili ham. I’mbi a sj»eeial 
Act in 18.51 the tow’ii council was constituted the mban sanitary 
aiitboiity. Evtensive drainagi' woiks ha\L been i allied, out, as 
well as important stieet iinjnoieim nts. Siimlulami lias letiirned 
tw'o inemlKTs to tlie House of Commons Miicr* ]s;{o^ jy largo 
numiHT of Scotch families .settled in the town in H)40 and gave a 
consideiable impulse to lUs ti.idc Dining the Civil W;n the in- 
liahitaiits embraeed tlie cause of tin* Parliaimnt, while the iieigh- 
bouiing Newcastle held out for the king lor two 3'ears. 'Ihc 
Scottish army umJei Lr'slie, eaiJ of Leien, entcicvd Sundeihind on 
4th Marrdi 1644, ami the king’s forces followed them , but no 011- 
gageinent took jdaee beyond desultory filing. 

SUNDERLAND, Rojuaa’ SrKNCER, Second Earl of 
(1640' 1 702), was the eldest son of Henry, the first earl, 
and J.ady Dorothy Sidney, oldest dau^diter of Robert, 
second earl of Leicester. He was born in 1040 and luc- 
ceeded his father (w'ho was killed at Newbury) in the title 
on 20th September 1043. During tlie years 1671-73 he 
acted as ambassador at Madrid, Paris, and Cologne con- 
secutively. and in 1678 went to Paris as ambassador 
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extraordinary. It was during this period of his life that 
he acquired that suj>pleness of feeling and love of finesse 
which may bo traced throughout his subsequent career. 
From February 1679 to January 1681, a period when the 
country was rent in twain by real or fancied dangers to 
the Protestant faith, lie held the post of secretary of state 
for the northern department ; but his conduct in office was 
not marked by discretion TTo voted for the exclusion of 
the duke of York from the succession to the throne, and 
tlui ill-feeling whicli this action created in the mind of 
Charles II. was augmiinted by the overtures which Sunder- 
land made to the prince of Orange, whilst differences of 
opinion on the sulycct of the Exclusion Hill brought about 
a fierce quarrel between Sunderland and Halifax, the head 
of the “ trimmers.” Early in 1683, having been reconciled 
to the duke of York and liaving secured a warm friend in 
the duchess of Portsmouth, Sunderland regained his pla <‘0 
as se<*retary for the northern department. W)cn James 
II. succeeded to the throne, Sunderland became secnifary 
for the southern department, from March 1685 to 27th 
October 1688, for most of wldcli period ho held the addi- 
tional ])ost of prcsitlent of the council, and wjis a member 
of the high commissi»u» for ecclesiastical causes. He after- 
wards claime<l that Ikj liad used his influence to mitigate 
the ])roceedings of this obnoxious body, but he went suffi- 
ciently far with his royal master to sign the warrant for 
tlie coFiiinittal of tin; hisliops a?wl to aj)j)ear as a witness 
against them, fl’hough Jjord Sunderland was in sympathy, 
if not in actual eonuuunion, with Homan (Catholicism, lie 
liesitated to commit himself entirely to the acts of the 
fierce devotees who surrounded James II., and through 
tlujir opposition In*- was dismissed in disgraee and sought 
security in Holland. TTo had been too mucli engaged in 
the acts of Jaini's If. to find a jdaee among the advisers 
of William and Mary. 

The V isit which William ])aid to Althorp in Northampton- 
shue, the country scat c^f Sunderland, in 1695 was the 
prelude of a reconciliation betwe(*n the king and his 
ambitious subjcc.t and of Sunderland’s ri'-call into public 
affairs. From A])ril to l)ecember 1697 Im disehiarged the 
duti(‘s of lord chamberlain of the liouseliold ami for the 
greater ])art of that time he was also lord justice of 
England ; but he finally retired from active life in the 
close of 1697 through disgust at the clieck which William 
received in the retention of a standing army. The rest of 
his life was jiassed in slriet si'clusion at Althori), and 
there he died on 28tli September 1702. 

Lord Sunderland possessed a keen inti'llect and was 
consumed by intense restlessness ; but his character was 
wanting in steadfastness, and he yielded too easily to 
opposition. 11 is adroitness in intrigue and his fascinating 
manm*rs were exceptional even in an age wlien such (pialitios 
formed part of every statesman’s education ; hut the cliarac- 
teristics whiidi ensured him success in the House of Lords 
and ill the royal closet led to ftulnro in his attempts to 
understand the feelings of tlie mass of his countrymen, 
(consistency of conduct was not among tlie objects which he 
aimed at, nor did ho shrink from thwarting in secret a 
policy which ho supported in public. A large share of the 
discri‘clit attaching to the iiioasnr(*s of James IT. must be 
assigned to tlie earl of Sunderland. 

SUNDERLAND, Charles Spencer, Third Earl of 
(1675-1722), was the second son of the second earl, but 
on the death of his elder brother at Paris, on 5th Septem- 
ber 1688, lie became the heir to the peerage. He was 
born in 1675, and when twenty years old was sent to the 
House of Commons by the two constituencies of Hedon 
in Yorkshire and Tiverton in Devonshire. He chose the 
latter, and represented it until his succession to the earldom 
of Sunderland in 1702. Throughout this period of his life 
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his career was undistinguished ; his first start in the world 
of politics occurred in 1705, when he was sent to Vienna 
as envoy extraordinary, a mission which he discharged with 
signal ability. Although Sunderland was tinged with 
republican feeling and had rendered himself personally 
obnoxious to Anno, he was foisted by the all-powerful influ- 
ence of his father-in-law, the duke of Marlborough, into 
the ministry as secretary of state for the southern depart- 
ment. This office he held from 3d December 1706 to 
14th June 1710, when he fell, as he rose, through his 
connexion with the duke and duchess of Marlborough. 
The queen offered him a pension of £3000 a year, but he 
proudly refused the tcin])tation, saying that, if he could 
not serve, he would not i)lunder, his country. After the 
accession of George T. he w*as lord lieutenant of Ireland 
(1714-15), lord keeper of the privy seal (1715-17), and 
secretary of state for the northern department (April 1717 
to Marcli 1718). At tlio latter date he was raiswl to the 
post of prime minister, holding with the office of first lord 
of the treasury the position of lord ]>rcsident of the counciL 
Sir llobert AValpolo had been shelved, and he revenged 
himself on the new administration by resisting and defeat- 
ing the Hill wliich w’as designed to limit the numbers of 
the House of Lords, —a victory over Sunderland wdiich led 
to a partial reconciliation between him and Townshend and 
Walpole, his rivals. Lord Sunderland w^as at the head of 
affairs during the South Sea mania, and tlie bursting of 
tlie financial bubble led to his political ruin. Through 
Walpole’s influence he was acquitted of personal corrup- 
tion, hut lie w^as forced to resign his place as first lord of 
the treasury on 1st A])ril 1721. The passion for intrigue 
which characterized the father had descended to the son : 
he was ever ])lotting, and within a few months after AVal- 
]>i)Ie had saved him from disgraee, if nefl- from a worse fate, 
he was engaged in scheming against tlie friend w)io had 
saved liim. Hut his plots were interrujfled by his death, 
'which occurred on 19th A]>ril 1722. TiOrd Sunderland’s 
manners were ri'pelling and liis disposition was harsh, but 
ho stands higli among liis com])cers for disinterestedness. 
The love of books ranked among the ruling passions of his 
life, and he sp<*nt his leisure hours and his wealth in forni* 
iiig the great collection at Althorp. 

»S1 IN-FLSIT. Tliis name is chiellyand properly applied to 
a marine fish {Orfharjovi^rm) which by its largo size, grot- 
estjne a])i>earance, and mirrierous jiecnHarities of organiza- 
tion has attracted the attention equally of fis}n*rmen as of 
naturalists. Only bvo sjiecies are known,-— the rough or 
short suTi-fish ((>. moJa), wliich is found in all seas of the 
temperate and tropical zones ; and the much smaller an<! 
scarcer smooth or oblong snn-fish (0. trunrafus^ of which 
only a small number of specimens have been obtained 
from the Atlantic and Indian Oceans. That this genus 
belongs to the order Mertognathi and is allied more especi- 
ally to the globe-fishes ( Diodoii and Tetrodon) has lieeu 
indicated in the article Ichthyology (vol. ix. pp. 663, 694), 
where also the principal anatomical jieculiarities have 
been noticed, and where illustrations of the young Lav© 
been given (see figs. 64, 65). 

Sun-fishes have the appearance of tailless fish. This is 
due to the extreme shortening of the tail, which is sup- 
ported by only a few short vertebne and reduced to a 
broad fringe of the trunk. Directly in front of it rise 
dorsal and anal fins, high and broad, similar to each other 
in size and triangular in form. The head is completely 
merged in the trunk, the boundary between tbcm being 
indicated only by a very small and narrow gill -opening 
and a comparatively small pectoral fin. This fin can be 
of but little use in locomotion, and the horizontal and ver- 
tical movements of the fish, as well as the maintenance of 
its body in a vertical position, are evidently executed by 



S U N— S U N 


659 


the powerful dorsal and anal fins. The small mouth, situ- 
ated in front of the head, is armed with an undivided 
dental plate above and below, similar to but weaker than 
the teeth of the globe-fish {Diodon), 

Sun-fishes are truly pelagic, propagating their species in 
the open sea, and only occasionally approach tlio coast. 
During the stormy season they live probably at some 
depth, but in ailm bright weather they rise and rest or 
j)lay on the surface with their dorsal fin high above the 
water. This habit has given rise to the popular name 
“sun-fisli,” a term also sometimes applied to the basking- 
shark (vol. xxi. p. 777), which in like manner enjoys the 
warmth of a sunny day. In some years the nmgli sun-fish 
is by no means scarce on the south coast of England and on 
' the Irish coasts, where it api^ears 
principally in the summer months. 
The usual size is from 3 to 4 feet 
in length, but this species attains 
to 7 feet and more. One of the 
largest specimens (see the accom- 



jianying figure) W'as caught near 
I’ortlaiid (Dorsetshire) iii 1840, 
and is now in the British Museum; 
its length is 7 feet 0 inches. The 
sun- fish has no economic value, 
and is rarely, if ever, eaten. 

hJtui-lisli {Ch'Oiaqoivftnts viola). 


Wliilst the rough sun fish has a granulated, rough, 
shagreen -like skin, the second speeies {0. tnmratna) has 
tile surface of the body smooth and polished, with its small 
dermal scutes arranged in a tessclated fashion. 1 1 is oblong 
in slia])e, the body being much longer than it is deep. 
The sides are finely ornamented with transverse silvery, 
black-edged stripes running downw-ards to the lower pari 
of the abdomen. Tt has not been found to exe(*ed 2 fet‘t 
in length, but is very scarce, only a few s])ecimens liaviiig 
been ca])tured on tlio coasts of Europe, at tlie Caj)e of 
Good Hope, and ofT Mauritius. 

♦SUNFLOWER. In the modern vernacular tin’s name 
is most commonly applied to various species cf UfJ^tmihus, 
especially to 7/. anuuua; but, as this is a tropical American 
herb, and the w^ord “sunflower” or something correspond- 
ing to it existed in English literature prior to its intro- 
duction, or at any rate prior to its general ^liffusion in 
gardens, it is obvious that some other flower than the Hell- 
anthv^ must have been intended. The marigold {Cafendida 
officimdh) is considered by Dr Prior to liavo been the plant 
intended by Ovid iv. 269-70) — 

. Ilia suum, qiiamvis rad ice tenetnr, 

Vertitur ad soleni ; iniitataque servat aniorem” — 

and likewise the sohmee of the Anglo-Saxon, a word equi- 
valent to solsequium (sun-following). But this movement 
wdth the sun is more imaginary than real, the better expla- 
nation being afforded by the resemblance to “the radiant 
beams of the sun,” as Gerard expresses it. The central 
disk of tubular hermaphrodite flowers, encompassed by 


the spreading neuter florets of the ray, has, indeed, a 
marked resemblance to tlie sun as conventionally dcj»ictcd. 

The florets are provided wdth two or three dry, sharply 
pointed scales, which servo as pappus, and the whole 
mass of florets is encircled by a close involucre of leafy 
bracts. There are numerous varieties of the common 
sunflower in cultivation, the so-called double form being 
one in which tlie ordinarily tubular florets in the centre 
become s]»reading and “ligulato” like those at the circum- 
ference. The seeds, or more strictly speaking the fruits, 
contain mneh oil, for which the ])lant is cultivated in 
southern Russia. The oil is used in the manufacture of 
soap. The seeds arc also v;ilu(‘d for their agreeable 
flavour, and are much used as food ft^r ])Ou]try, ttc. The 
so-called “Jerusalem artichoke” {UtHanthus tuherosus) 
belongs to tlic same genus. It is believed to be a native 
of Canada, or perhaps a modified form of If. donmicoldes. 

The tubers are rich in iniilin and sugar, and tlie plant 
deserves more attention at tlie hands of cultivators than it 
has yet received. The word “Jerusalem” is evidently a 
corruption, wJiile “artichoke” a])plies to the flavour of the 
tuber, wdiich is not unlike that of the artichoke. 

♦SUNN ITES Axo Sm'^ITKS. Tliereligion of Mohammed Cion- 
is at j>resent jirofessed by 150 to 200 million souls, spread 
I over great ])arts of Asia (including the fTidiaii Arclii- 
j>elago), Africa, and southern Europe,^— over Asia Minor, 
Armenia, Syria, Palestine, Arabia, M('soj>otaiiiia, the 
(\iucasiis, Pi'rsia, all upjicr Asia (incimling Sib<*ria), the 
ste]»pes of southern Russia, Afghanistan, Beliiehistaii, 
j Til»et, riiina., Ja]mn, India, Egypt, the Soudan as far as 
the ecpintorial lakes, the whole north coast of Africa and 
tlmnce dee]> into tlie interior, JCurop(*an Tuikey, Bulgaria, 
Bosnia, and Herzegovina. In most of tliesi* regions Mos- 
lems live side by side with men of other confessions, even 
where Islam is the ruling crei^d ; it is found unmi\e<l in 
CJentral Asia and some jiarts of Arabia. 

Mohammedans fall into the two great divisions of 
♦Sunnites ami Shfites (ShTa), separated by such bitter 
hatred as belongs to two hostile religions, or siudi as 
some Catholic populations feel towards a I*roli‘slant.- The 
♦Sunnites, who aeeept the orthodox tradition (StintKf) as well 
as the Koran as a source f»f tlieologico-jiirislic doctrines, 
jiredomiiiate in Arabia, the Tnrkisli empire, the north of 
Africa, Tuik(*stan, AlghaniNtan, and the Mohainmcdan 
! parts of India and the east of Asia ; tlie Sh Tilts, wJioso 
I origin has been explamt’d in !Moii vmmfdanism (vol. xvi. 

I pf). 564, 568, 592), have their main seat in i’orMa, wliere 
their confessitui is the state religion, hut aiealso scattered 
over the wJiole sphere of Islam, especially in India and 
the regions bordeiing on JVrsia, excej>t among iIk* nomad 
Tatars, who are all nominally Sunnite. Kven in ^Tuikt y 
there are many native Slifitt's, generally men of tlie npjier 
classes, and ofttm men in liigli offict'. TJie ShTites are 
less numerons and less ini])Ortant than the Sunnites, but 
on the whole may amount to 20 milljons. 

SUXMTIOS. 

Orthodox Islam prestirvcs iinchangetl the form of Kumdtcj 
doctrine established in the lOtli century by Abii THasan 
al-AslTan' (see vol. xvi. p. 593, ami also pp 553 592, 

584). The attacks of rationalism, aided by Greek pliih?- 
sophy, were re])ellcd and vanquished by the w'lsipons of 
scholastic dialectic borrowed from the enemy ; on most 
points of disjmte discussion was forbiddim altogether, 

^ Kxart Htatjstirs are uimlt:iiual»le t)<‘caiiKti we laik details an to tlio 
preai. advanreH which Islam liun lecoiitly made and Is still making iii 
Central Afnca. 

® (lerorally speaking the Sunnites are the more hitter party, llie 
relation is least strained in India, where the Huntitics approach the 
Shf lies in reverence for 'Ali, Hasan, and ilosain, and share the Coasts 
of these saints. 



660 SUNNITES [smranM. 


And faith in what is written in Koran and tradition was 
•enjoined without question os to how these things were 
true (biU kaifa). Freer allegorical views, however, were 
admitted on some specially per[ilcxing points, such as the 
doctrine of the eternity of tlio Koran, the crude anthropo- 
moridiisins of the sacred text, &c. ; and, since Mo*tazilite 
views liad never taken dee]) root among the masses, while 
the ciali})lis required the heli> of tlie clergy, and from the 
lime of Motawakkil (847 A.u.) became ever more closely 
bound to orthodox views, tlie frccthinking tendency was 
Ihoroughly ]>ut down, and to the present day no rational- 
izing Tno\cmcnt has failed to be crushed in the bud. 
riiiloso])liy still means no more than scholastic dialectic, 
And is the humble servant of orthodoxy, no man venturing 
on devious jiaths except in secret. In the years 1872-78 
the Afghan Jairnll al-Din, aiirofessor in the Azhar mosque 
at Cairo, attenqit-cd to road Avicenna with his scholars, 
and to exercise them in things that went beyond theology, 
bringing, for examj)lc, a globe into the mosiiue to exjdain 
the lorm of the cartli. Ihit the other jirofessors rose in 
arms, forbade him to enter the moMpie, and in 1879 pro- 
cured Ids exile on the jirctcxt that lie entertained demo- 
cratic and revolutionary ideas. TJius tlic later movements 
of thought in rslam never touch on the great questions 
that exercised Moharnincdanism in its first centuri(‘s, 
the being anti attribnlt's of (hxl, tin; freedom of the W’ill, 
sin, heaven and htill, ttc. Keligious earnestness, ceasing 
to touch the higher ]»rol)lenis of speculative thought, has 
ex[)ressed itself in later times exclusively in ]jrot(;st against 
the extravagances of the dervishes, of tiie w^orsliqi of saints, 
and so forth, and has thus given rise to uioverueiits ana- 
logous to buritaiiism. 

That (;ven in early times the masses were never shaken 
in tluiir attachment to the traditional faith, with all its 
cnnlo and grotescpie conceptions, is duo to the zeal ot the 
ulema, or clergy, for the proti;ction of Islam from every 
alien mlliieiice Mohainmedauisiii has no jiricsthood stainl- 
ing between (lod and the congregation, but Koran and 
Sunna are full of minute rules for the details of jirivale 
and civil life, the knowledge of which is necesfarily in tlie 
hands of a class of jjrofessed theologians. These are the 
(“ knowers,” singular Vf/tw), theology being briefly 
named “the knowledge” Their influence is still 

enormous and hanlly has a jiarallel in the history of re- 
ligions. For it is not .siip[)orted by temporal agencies like 
the s|)iiitual authority of the Christian priesthood in the 
Middle Ages, but is a jiiirc power of knowledge over the 
ignorant masses, w’ho do nothing without consulting their 
sfiiritual advisers.^ Wlien the vigorous Spanish sultan 
Mansiir b. Abi 'Amir proposed to confiscate a religious 
foundation and the assembled ulema refused to ajiprove 
the act, and were threatened by his vizier, one of them 
replied, “All the evil you say of us a[)])lies to yourself; 
you seek unjust gains and support your injustice by threats; 
you take bribes and j)ractise ungodliness in the world. 
15iit we are guides on the jiatli of righteousness, lights in 
the darkness, and bulwarks of Islam ; we deckle wdiat is 
just or unjust and declare the right ; through us the jire- 
cej)ts of religion are maintained. We know that the sultan 
will soon think better of the matter ; but, if he jiersists, 
every act of his government will bo null, for every treaty 
of })eacc an<l war, every act of sale and purchase, is valid 
only through our testimony.” With this answ^er they left 
the assembly, and the sultanas apology overtook them before 
they had jiasscd the jialace gate.^ The same consciousness 
of indei)cndenl authority and strength still survives among 
the ulema Thus the sheikhu fl-IslAm 'Abbiisl (who was 
deposed by the professors of the Azhar in 1882) had in 

^ Von Kreiuer, Qeaoh, c/. }ierr8chenden Idem U, JsUimSf Leipsic, 
1868, p. 464. 


the first period of his presidency a sharp conflict with 
*AbbAs l^asha, viceroy of Egypt, who asked of him an unjust 
legal ojiinion in matters of inheritance. When bribes and 
threats failed, the sheikh was thrown into chains and treated 
with groat severity, but it was the pasha who Anally yielded, 
and ‘Abbilsf was recalled to honours and rich rewards. 

The way in whicli the ulema are recruited and formed 
into a hierarchy with a vigorous esprit de corps throws an 
instructive light on the whole subject before us. The 
brilliant days are jiast when the universities of Damascus, 
Jlaghddd, NfshApiir, Cairo, KairowAn (Kairwan), Seville, 
(yordova, were thronged by thousands of students of thco- 
Jogy, when a professor had often hundreds or even, like 
llokharl, thousands of hearers, and when vast estates in 
the hands of the clergy fed both masters and scholars. Of 
the great universities but one survives — the Azliar mosque 
at Cairo — where thousands of students still gather to follow 
a course of study which gives an accurate picture of the 
Mohammedan ideal of theological education.^ 

The students of theology generally begin their course in 1'heo- 
early youth, but not seldom in riper years. Almost all l«f?'cal 
coinii from the lowest orders, a few from the middle classes, 
and none from the highest ranks of society, — a fact which 
in iiself excludes all elements of freer and more teflned 
t;ducation. These sons of f)Oor jieasants, artisans, or trades- 
men arc already disposed to narrow fanaticism, and gener- 
ally take u]) study as a means of livdiliood rather than 
from genuine religious interest. The scholar appears before 
the president’s secretary with his jioor belongings tied up 
in a red handkerchief, and after a brief interrogatory is 
entered on the list of one of the four orthodox rites, — 
ShAti'ite, Ilanafitc, MAlikite, and ITanbalitc. If he is lucky 
begets a si eeping-])laco within the mosque, a chest to hold 
his things, and a daily ration of bread. The less fortunate 
make shift to live outside as best thi‘y can, but are all day 
ill tliemosipie, and are seldom deM‘rii*d by !Moslem charity. 
Having kissed the hands of tlie sheikh and teachers of 
Ills school, the pupil awaits the beginning of the hicturcs. 

For hooks a few comiiendiums suflice him. Professors 
and students gather every morning for the daily prayer ; 
tin'll the ]»rofessors take their seats at the foot of the pillars 
of the great court and the students crouch on mats at their 
feet. The beginner takes first a course in the grammar 
of classical Arabic, for he has hitherto learned only to read, 
write, and count. The rules of grammar arc read out in 
the memorial verses of the Ajrilmlya, and tlw teacher adds 
ail exposition, generally read from a printed commentary. 

The student’s chici task is to know the rules by heart ; 
this accomplislicd, ho is dismissed at the end of the year 
with a certificate (ijdza\ entered in his text-book, which 
]»ermits him to teach it to others. The second year is 
devoted to dogmatic {Jcaldm and tawhld)^ taught in the 
same mechanical way. The dogmas of Islam are not 
co])ious, and the attributes of God are the chief subject 
taken u]). Tlicy are demonstrated by scholastic dialectic, 
and at the end of his second year the student, receiving his 
certificate, deems himself a pillar of tlie faith. The study 
of law {fikh\ w'hich rests on Koran and tradition, is moro 
difficult and complex, and begins, but is often not com- 
pleted, in tbc third year. The student had learned the 
Koran by lieart at school and has often repeated it since, 
but only now is the sense of its words explained to him. 

Of the traditions of the Prophet he has learned something 
incidentally in other lectures ; he is now regularly intro- 
duced to their vast and artificial system. From these two 
sources are derived all religious and civil law's, for Islam is 
a political as well as a religious institution. The five main 
points of religious law, “ the pillars of Islam,” have been 

^ Of the 126 niadma or colleges >vhich once belonged to the uni* 
versity of Damascus but five remained in 1880. 
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enumerated in voL xvi. p. 553 sq . ; the civil law, on the 
development of which Homan law had some influence, is 
treated under heads similar to those of Western juris- 
prudence. It is here that the differences between the four 
schools (vol. xvi. p. 594 ftq.) come most into notice : the 
Hanafite praxis is the least rigorous, then the Shdfi'ite ; 
the Hanbalites, whose system is the strictest, have practi- 
cally disappeared in the Mjllikites. The Hanafite rite is 
ofiicial in the Turkish empire, and is followed in all Govem- 
iient offices whenever a decision still dej^ends on the sacred 
law, as well as by all Mohammedans of Turkish race. In 
Egyj)t and North Africa Shdfi*itcs are more numerous than 
Mdlikites, while the opposite is the case in Arabia. In 
1878 the Azhar had 7691 students, — 3723 »Shdfi*ites 
with 106 sheikhs, 2855 MAlikitcs with 75 sheikhs, 1090 
Hanafites with 49 sheikhs, 23 Hanbalites with 1 sheikh. 
In this as in the previous studies a compendium is learned 
by heart, and explanations are given from commentaries 
and noted down by the students word for word. Tlie 
professors are cxjiressly forbidden to add anything <»f their 
own. The recognized books of j urispriidence, some of whicli 
run to over tw»mty folio volumes, are vastly learned, and 
oc(‘asionally show sound sense, but excel mainly in useless 
liair-s])litting and feats of scholastic gymnastics, for whhdi 
the Arabian race lias a natural gift. 

Jlesidcs the three main disciplines the studimt takes np 
according to his tastes other subjects, such a.s rhetoric 
{madru tvahnydn\ logic {iHn}dih\ prosody (V//W), and the 
doctrine of the correct ]n*onuMciation of the Koran {hraa 
v'afajwfd) After tliree or four years, fortitiod with the 
certificates of Ins various professors, Ikj seeks a place in a 
law-court or as a teacln*!*, ]»reachcr, cadi, or mufti of a 
village or minor town, vr else one of the iiiiiuineral»le ]iosts 
of confidence for ^^]lich the coiiijilicated cen'inoiiial of 
Mohammedanism dcunands a theologian, ami which an* 
generally paid out of pious fonndaiions. A place is not 
liaid to find, for the [lowerfiil corjioration of the ulema 
seeks to put its own members into all jiosis, and, though 
the remuneration is at first small, the young Vdiui gradually 
accumulates the revenues of several offices. Gilts, too, fall 
in, and with his native avarice and economy he rises in 
wealth, position, and rcjjutation for ])iety. Tins eoinmon- 
ally revere him and kiss his liand ; the rich show him at 
least outward rcs])ect; and even the GovernnKMit treats him 
as a ])ersoii to wliom consideration is due for liis intlueiieo 
with the masses. 

This sketch of liis education is enough to exidain the 
narrow’ iiiiiidcdiiess of the Viliin. He deems all iion-theo- 
logical science to lie vain or hurtful, has no notion of 
progress, and regards true science — ie., theology - as having 
reached finality, so that a new sn])ercoinnieiitary or a new 
students’ manual is the only thing that is perhajm still 
w’orth writing. How the nicnUal fa<’ulties arc blunted by 
scholasticism and mere memory work must be seen to be 
believed ; sucli an education is enough to sj,K)il tlie Ix'.^t head. 
All originality is crushed out and a blind and ludicrous 
de]>eiidcnce on written tradition- -even in things profane 
takes its ])lace. Acuteness degenerates into hair-sj>liUing 
and clever plays on words after the manner of the rabbins. 
The Azliar students not seldom enter (^lovernment offices 
and even hold important administrative posts, but they 
never lose the stamp of their education - the narrow un- 
teachable spirit, incapable of progress, always lost in ex- 
ternal details, and never able to grasp principles and get 
behind forms to tlie substance of a matter. (w. s.-n.) 

Schools. Yet it is but a small fraction of the ulema of the Mos- 
lem world that enjoy even such an education as the Azhar 
affords. It draws few students from foreign parts, ^ where 

* In 1878 seventeen lecture-rooms of the Azhar had 3707 students, 
of whom only 64 came from Constantinople and the nortliem parts of 1 


the local schools are of the poorest kind, except in India 
(thanks to the British Government) and perhaps in Con- 
stantinople.'^ BokhArA w’as once a chief scat of learning, 
but is now so sunk in narrow' fanaticism that its eighty 
madrasas with their 5000 students only turn out a bigoted 
and foolish clergy (VAmhery).''* But for this very reason 
BokhArA^ is^ famed as a luminary of jmre theology and 
spreads its innucnce over Turkestan, Siberia, Cliina, Kash- 
mir, Afghaiiistfin, and even over India. Minor schools 
attached to niosqu(*a are found in other j>laces, but teach 
still less tlian the great schools already mentioned. 

Except in India, where it is controlled hy the Govern- Taliph- 
ment, the organization of the priestly and judicial persons ‘'‘"<1 
trained in the schools is a eomprennise hetween what Ihco- 
logical principles dictaU* and wliat the state demands, 
Neither Koran nor Suiina disiingtn.slies between temporal 
and spiritual pow'crs, and no sucli tlistinction was known as 
long as the caliplis acted in all tilings as successors of the 
])ropliets and heads of the community of tJie faithful. 

But, as the iiower of the ‘Al>l>;isids dt‘clined (si e vul. x^ i p. 

585 ami external authority fell in the jiroNinces into 
the Lands of tlie governors and in the cajutal into those 
of the amtr (d-oinard^ tlie distinction became more and 
more paljuiblo, especially when the Biiyids (Buwailiids), 
who were disposiui to Shut e views, ]»ro(‘Iaiined tliemst'lves 
sultans, ?>., possessors of all real aiitliority. I'he tli(‘ 0 - 
logians tritd to uphold tlie orthodox theory hy declaring 
tlie sult imite to ho su]K»idiiiate to tlie iiiiAmate or sono- 
reigiity of tlio caliphs, and dejH'iideiii on llie latter especi- 
ally infill riligioiis mailers, but their artifieial theories 
have ne\er modified facts. The vaiioiis dynasties of sub 
Ians (l>u\ ids, Ghazne\ids, Si'ljuks, and finally the Mongols) 
llc^er ]iaid heed totliecalijdi.s and at length abolished tliein ; 
but tlie fall of the theoeiacy mily incii'used the infiiieiice of 
tlie elergy, the expounders and ]>ractical administrators of 
that legislation of Koiau and Sunna, which had become 
part of tlie litc of tlie JMobainmedan w'orld. The Mame- 
lukes in I0gy[»t tried to make lludr ow’ii government api»car 
more legitimate by nominally lecogniziiig a conlinnatioii of 
tlie spiritual dignity of tlie ealijdiiite in a survi\ing branch 
of tlic ‘Aldifisid line which they ]u*otected, and in 923 a h 
(1517) the Ottoman Sidnn, who destroyed the Mameluke 
power, constiained tlie '.Abhasid iMiitawakkil HI., who 
lived in (’airo, to make oserto him Jiis nominal caJipliate. 

The Ottoman sultans .still bear the title, of “sm'eessors of 
the Trophet,” and still find it useful in foreign iidatioii.s, 

.since there is nr may be .some advantage in the right of 
the caliph to maiiinate the chief cadi (/.//V//)of ICgyptaml in 
the fact that the .sjurituid licad of Khi\a calls himself only 
the nal/ih (vicegerent) of the sultan.'* In Fmlia loo the 
.sultan owes sonietliing perhaps to Ids .sjmiliial title, liut 
among liis own subjects In* is com[)clhd to di fer to the 
ulema and has no considerable inflnenee on tlie composi- 
tion of that l»o«ly. He nominal es the shci/Jtu "/-laldm 
(senior, ?>., ])re.sidcnt of Islam) oi nuifti of ( Vmstantinople 
(grand mufti), wlio is his ie[)resent itive in tlie iiiiamate 
and kssiics judgments in points of failh and Jaw from wdiich 
there is no a]>j»ea! ; hiit tlie nomination must fall on one 
of the tnofh/is,'* who form tlie np|»er stratum of the hierarchy 

the Ottoruan ('rn|»ii»*, S Irojii Norllj vXiahia, 1 fioii. tl.r of 

JJuirluluW, 12 troiii Kuidislan, ii;nl 7 tioni India with its tliiily inilhoii 
Smniites. 

In Kazan also tin* st-mdaid (^f learning so**ms to Lave Leen jiiised 
Ly Kn ''-nan and \V(‘strrn s( Lolirs. 

■’ M'Ijc imuhnsn is liorc a collcKc, genernlly atiaclied to a rno.s(jne, 
with lands whose ravennes jnovnlc the incans of instruction and in 
part al^o food and icsidein c tor scholars ainl toachors. 

♦ 'J’lll Die Russians gaim d ]»repon(icrating inllncnce the khan of 
Khiva also acknowlcslgtst the sultan as Ids .su/erain 

® Molluh IS tlie Pirso-Turkish proininciation of the Arabic wauU^ 
literally “patron,” a term apjdied to licads of orders and other reli- 
gious dignitarie.s of various gnnle.s. 
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of ulema. And, though the various places of religious 
dignity are conferred by the sultan, no one can hold office 
who has not been examined and certified by older ulema, 
so that the corporation is self-propagating, and palace 
intrigues, though not without influence, can never break 
through its iron bonds. The deposition of *Abd al-Azfz is 
an example of the tremendous power that can be wielded by 
the ulema at the licad of their thousands of pupils^ when 
they choose to stir up the masses; nor would Mahmfid 11. 
in 1820 have ventured to enter on his struggle with the 
Janissaries unless he had had the hierarchy with him. 

The student who has passed his examinations at Con- 
stantino])lc or Cairo may take up the purely religious office 
of imi\m (president in worshi])) or Idmiib (preaclu*T) at a 
mosque. These offices, however, arc purely mirusterial, 
are not necessarily limited to .students, and give no place 
in tlie liierarchy and no jiarticular consideration or social 
Tmlif’iul status. (In the other hand, he may become a judge or cadi. 
Dlhcfs Every place of any imjiortance has at least one cadi, who 
is nominated by the (lovernment,- but has no further 
<le])Ciidence on it, and is answerable only to a member of 
the third class of the ulema, viz , tlie mufti or pronoiinccr 
of fetivas. A fetwa is a decision ac'K»rding to Koran and 
8unna, but without I'oasons, on an abstract case of laAv 
which is brought before, the mufti by a])|)eal from the cadi’s 
judgment or by rcfi*ronce from the each himself. For ex- 
arn]>lc, a disjuitc between master and slave may be found 
by the cinli to turn on the general question, “HasZaid, 
tlie master of *Amr,'^ the absolutci right to dispose of his 
slave’s earnings r’ AVlion this is put to the mufti, the 
answer will be simply Yes,” and from this decision there 
is noai»peal, so that the mu^i is siqircme judge in his own 
district. The grand mufti of Constantinople is, as we 
have seen, nominated by the sultan, but liis hold on the 
]»eo])le makes him (piitc an independent power in the state; 
in Cairo he is not even nominated by the (iovernmeiit, 
but eacli scliool of law elioosos its own sheikli, who is 
also mufti, and the Hanalito is head mufti because his 
school is official in the Turkish empire. 

^loderii All this gives the judges great jirivato and i»olitical in- 
liangfM. fiueiice. lJut the former is tainted by venality, the jdague- 
spot of the East, which, aggravated by the scantiness of 
judicial salaries or in some cases liy the judge having no 
salary at all, is almost universal among the administrators 
of justice. Their poIiti(;al influence, again, which arises 
from the fusion of jirivatc and political law in Koran and 
Surma, is highly inconvenient to the state, and often be- 
comes intohsrable now that relations with AVestern states 
are multiplied. And even in such distant j»arts as Central 
Asia the law founded on the conditions of the Projihct’s 
lifetime proves so unsuited to modern lite that cases arc 
often referred to civil authorities rather than to canonical 
jurists. Thus a customary law (*or/) has there s])rnng up 
side by side with the official sacred law (shana\ much to 
the displeasure of the mollahs. lu Turkey, and lately above 
all in Egy])t, it lias been found necessary giTatly to limit 
the sphere and influence of the canonical jurists and intro- 
duce institutions nearer to Western legal usage. Wc do 
not here sjieak of the paper constitutions (khatt-i-aherif) 
and the like, created to dupe AVestern diplomatists and 
amuse Ihcir authors, but of such things as consular and 
commercial courts, criminal codes, and so forth. The pre- 
sent sultan seems also to aim at diminishing the j»ower of 
tlie ulema by such measures as frequent changes of the 

^ Culled in (>oiiHtantiiioplc softa^ sCkJUat “burned up,” 

with zeul or love to (Jod. 

* 111 I'li^ypt liefore the time of Ma'id Pouha (1854-63) the local judges 
were appointed by the chief cadi of Cairo, who is sent from ('oustaiiti- 
nople. Since then they have been nominated by the Egyptian Govern- 
ment. 

‘ Zaid and *Arnr are the Caius and Sempronius of Arabian law. 
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sheikhu ’l-isl&m, though this policy is perhaps less likely 
to confirm his power than to rob it of its last supports. 

The official hierarchy, strong as it is, divides its 2 >ower 
with the dervishes. A religion which subdues to itself a 
race with strongly marked individuality is always influ- 
enced in cultus and dogma by the previous views and 
tendencies of that race, to wliicli it must in some measure 
accommodate itself. Mohammed himself made a concession 
to heathen traditions when he recognized the Kaaba and 
the black stone ; and the worship of saints, which is now 
spread throughout Islam and sujiported by obviously 
forged traditions, is an example of the same thing. So too 
are the religious orders now found everywhere except in 
some parts of Arabia. Mystical tendencies in Moham- 
medanism arose mainly on Persian soil (see vol. xvi. p. 594), 
and A^on Kremer has shown that these Eastern tendencies 
fell in with a disposition to asceticism and flight from the 
world wliich liad arisen among the Arabs before Islam 
under (ffiristian influence.'* Intercourse with India hadSiUis* 
given Persian mysticism the form of Buddhistic monkery, 
while the Arabs imitated the Christian anchorites ; thus 
the two movements had an inner kinship and an outer form 
so nearly identieal that they naturally coalesced, and that 
even the earliest organizations of orders of dervishes, 
wliether in tlie l^ast or tlie West, aiqieaicd to Moham- 
medan juclgim'iit to be of one type. Thus, though the 
name of AV/I (see vol. xvi. p. 594) is first a]>plied to Abu 
lldsliiin, who died in Syria in 150 A.ii. (767), we find 
it transferred without question to the mystical brother 
hood whicli appears in Khorfisfin under Abi'i Sa*ld abt)ut 
200 A.H. (815/G). Yet these two schools of >Suffs were 
never quite similar ; on Sunnite soil fjufisin could not 
openly impugn orthodox views, wliile in Persia it was 
saturated with {Slil'ite heresy and the pantheism of the 
oxtrcDK^ devotees of 'All (see vol. xvi. p. 593). Thus there 
have always been two kinds of S»iifls, and, though the 
course of history and tlie wandering I'abits which various 
orders borrowed from Buddhism have tended to bring them 
closer to one another, we still find that of the tliirty-six 
chief orders throe claim an origin from the calii>h Abi'i- 
bekr, whom the Sunnites honour, and the rest from ‘AH, 
tlie idol of tlie Shl'itcs.^* Mystic absorption in the being 
of God, with an increasing tendency to l^aiitheism and 
ascetic jiractices, an*, the main scope of all yiifisin, wliicli is 
not n(*cessarily confined to members of orders ; indeed the 
secret practice of contemplation of the love of God and 
contempt of the vv^orld is sometimes viewed as specially 
meritorious. And so ultimately tlie word sdft has come to 
denote all who have this religious direction, while those 
who follow the special rules of an order are known as 
dervishes (“ beggars,” in Arabic /wAraM, sing. /a/;ir — names 
originally designating only the mendicant orders). In 
l^ersia at tlio jircscnt day a Sufi is much the same as a 
freethinker. Several of the cliief dervish orders arose in 
the evil times before and after the invasion of the Mongols : 
thus ‘Abd al-KAdir al-JilAnl (d. 561 a.h. ; 1165/66) 
founded the Kddlrlya order, Ahrnad al-lUfd’l (d. 578 
A.H. ; 1182/3) the llifil’Iya, Jalillu 'l-dfn Biiml (see IlflMf) 
the Mavvlaw^lya, Abii ’1-Hasan al-SliAdhili (d. 656 a.h. ; 

1258) the Shddhiliya, Ahrnad al-Badawl (d. 675 a.h. ; 

1276) the Ahmadlya or Badavviya, an order still very 
widely spread in Egypt. While civil distress drove men 
to flee from tlie world, the stupid fanaticism of Turkish 
rule has helped on the belief in miracles so often associated 
wuth mysticism and all those deceits that go with the spread 
of enthusiastic notions. Of later orders we may name the 

^ Op. cit.^ p. 52 gg. 

® Tliese claims to early origin arc mere fables, like the claim of the 
Owfiisi order to spring from Oweis, one of the oldest traditionalists, and 
BO forth. 
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Na^shbcndfya, now the most important in the khanates 
of Turkestan, whose founder died 719 a.h. (1319), the 
Sa'dlya (73G a.h.; 1335), the Bektashlya (758 a.ii.; 1357), 
the Khalwatlya (800 a.h. ; 1397).^ 

The modern dervishes have sunk as low as the modern 
ulema. The idea of absorbed contemplation of the divine 
l)eing, freed from all earthly concei)tions, and of mortifica- 
tion of the flesh in order to become one with God is grossly 
caricatured in the insane bowlings hu hu (“ he, he ”) and 
self-torture with red-hot knives, Ac., practised by the 
“howling” Kifd’lya and in the dizzy whirling of the 
“dancing” Mawlawlya, Very pestilent too is their tradi- 
tional reputation for holiness witli the common people, 
while ecstatic piety easily passes into deceit where it is still 
generally believed that a saint {wall) can w'ork miracles. 
The wandering dervishes especially, who move const a,ntly 
from place to place, are noted for all sorts of juggling im- 
postures, by the aid of which, like the Yogis of India, they 
live at the cost of the people.^ Ihit they are no longer 
trusted or held in much esteem even by the populace, 
w^hereas the conventual orders are usually regarded as 
pious and inspired men. Sheikh Ahmad, the founder of 
the Badawlya, is the national saint of lilgypt, and his tomb 
at Tanta is a great place of pilgrimage. The ulema tlislike 
these rivals, but can do little against their influence. 

The briglit side in the modern world of Islam is found 
among the lower classes. The ruling classes of Turkey 
are utterly corrupt, and for centuries their one art of 
administration has been to suck the provinces dry. Taxes 
are exorbitant and bad laws check the production of wealth, 
while what remains of the useful institutions and public 
works of old time daily decays. To this is achlcd the 
recklessness horn of a more or less clear consciousness that 
things caniu)t last as they are. The elfendi of CV)nstanti- 
nople has lost faith in his religion and the future of his 
race ; as for a sense of honour, as we understand it, that 
<loes not exist in the East. In Egypt things have not 
bc(m (piite so bad since Mohammed *AU destroyed the 
Mamelukes and founded a state wuth some pretensions to 
order and solidity ; selfish as he was, he saw that to main- 
tain the revenue jt was necessary to stimulate production, 
and to this eiiil, amid many mistakes, he took not a few 
useful steps. His successors were less wise and skilful, 
yet })rospcrity increased, and for the first time for centuries 
national feeling began to assert itself. But this movement 
fell into the hands of the ignorant and fanatical *Or;U>f 
Pasha (1882) and led to the English occupation and the 
entire disorganization of the country, so that ('airo is now 
little ]>etTer tlian Constantinople. 

3rcr Vet witli all this the poorer classes have not lost their 
ssos. vigour, and among them Islam has still a deep-rooted 
strength. The common Turk of Kouinelia or Asia Minor is 
still a s(»lid sober honest fellow and a brave soldier, always 
ready to make every sacrifice for his religion. In Egypt 
tlie morality of the people has suflered from the great 
foreign immigration, which has introduced many evil ele- 
ments as w^ell as some good ; yet even here the great mass 
of both townsmen and ])oasants are loyal to the old faith 
and to the traditional stibriety and parsimony w’hich the 
nature of the country itself prescribes. These qualities 
taken w’ith cho undoubted intelligence of the Arabian 
population give ho[>e of a revival of prosperity on the Kile 
under more favourable political conditions. The peojile 
have a persuasion of the superiority of their religion, which, 

' The best norouiit of the dervishes is still that m D’Ohsson, Talleau 
GSn^ral de VEmp, Ottoman^ vol. ii., I’ans, 1790. 

3 These mendicants belong in part to orders like the Bektaslnya and 
Wfa’iya, whose other members live in convents (Khangah, Takiya) ; 
in part they are Kalanderiya (Calanders), t./*., bound by the rule of 
Kalandcr, a disciple of Bektash, which enjoins constant wandering. 


while it often makes necessary reforms difficult, prevents 
them from losing national individuality and self-reliance, 
and the belief in predestination gives a certain dignity 
and self-possession under calamities, without excluding 
foresight and activity in daily duty. But whether all 
this is enough to secure the political revival of the Sunnite 
coiiitnonw’ealths is doubtful in face of the jireponderating 
influence on all the coasts of the Levant of Western civiliza- 
tion, which as yet is almost entirely a disintegrating force 
and seems certain to j)rcvent a redintegration of Islam in 
lurkey, and probably also in Egypt. The khanates, again, 
are sunk in incredible moral corruption cloaked by blind 
fanaticism, wdiilc most of the Bedouin tribes of Arabia 
have known little about Koran and religion f(>r the last 
eight centuries.-* Islam has certainly still a great future 
in Central Africa, but this can hardly lead to veritable 
reformation of its system. Still there are many evidences 
that the faith is not yet dead even in its old lealms. We 
lay no stress on the existence of various s('cts opposed to 
the current Sunnite orthodoxy, such as the puritanical 
Wahhabites of Arabia and India, or the Diirsiis (y />.), 
No^in'ya, Isnia*fllya, and MetwAllya of Syria, wlio are 
tinged with Shrito view's and belong only- politically to the 
Sunnite section of Islam. But in India tliere are still 
living seeds of further develo]uncnt witliiii Islam projier. 
TTnder Jhiglish control the ulema arc unable to maintain 
the same spiritual tyranny over men's minds as elsewhere, 
and w'e find more nintnal toleration betwtuTi Siinnu and 
Shfa, an easy accommodation to local tradition,* and even 
an ability to leave the gr()o\es of A1 Ash'ari’s stdiolasticism 
and approacli the ideas of the old rationalistic MoTazilites. 
Movements in this direction have come to light quite 
recently ; but their further growth need not here be specu- 
lated on.-'* 

Sii Piths. 

The extreme SbPite vii‘w that *.\H is to bo regarded as 
an incarnation of the Godhead (see vol. xvi. j>p. 508, 502) 
maintained its j)n‘dominaneo only in times w'hen and ]dacos 
wdiere the o])posili(m to the sovereignty of the Onmyyails 
and 'AbU'isids W'us intense, or where jjantheistit; influences 
from India w'crc at work. Fnun tlie tiist tlieie existed 
also a milder form of 8hPite faith, which soon was at oj»en 
w'ar w'ith the fanatical Isnii'i'fliya and tlieir disciples, the 
Fatirnites and Assassins (vol. xvi. ]> 503 

It w'as through the moderate ShPites that the calijdi Slinle 
Malinin thought to reconcile his dynasty willi the house 
of *AH (vol. xvi. p. 584), and it w'as tliis pally that l)ec*anie 
dominant in Bersia in the 10th Christian centiiiy nii<ler 
the Buyids. When they com piered Bagluhid the Buy ids 
abstained from inteifcring with the Siinnitc orthoiloxy of 
the populations of the ea[)ital and Aral nan *Triik, but the 
ShPite faith was ojienly j)iofcssi‘d in their courts at Biii, 
Shiraz, and KirinAii. ]>ut in the next cciilury the jiowcr 
of the BliPite dynasty crumbled and fei^ I >01010 the Ghaz- 
nevids and Bcljilks, wdio as Turks were Sunnites, and 
repressed the oj)]>osiiig view's. In ti e 13th century the 
Mohainmedan East w'as overrun by tlie Mongols, wlio at 
first w'ere indifTercrit to all religion, and gave the I'ersian 
ShPites perfect liberty; later on the great-grandson of 
Jciighis Klifin, Mohammed Khodahhende Oeljitn ( 1 303-16), 

® Sefer Namehj od. Srheft^r, Paiis, 1881, pp. JiO sq.^ 2153. 

* See Garcm de Tassy, “ Sur los particularilos de la rel. nms. dan? 
nude,” rcjninted m Vlslamisnif, 3d ed., Pans, J874, pp. 290 sq.^ 

290 sq. The Wahhabites protest affamst this laxity. 

® See Hycid Ameer *Ali, rerso^ud Law of Mohmnmedans, Loiidou, 

1880, preface. 

* When the Fatimitc lords of Eprypt tiied to enter into rclutiona 
with the moderate Shi'ite Buyids in Baghdad they were met with 
polite nwerve, and .subsequently public protests against them einanated 
from the ’Alide circles of that city (Wustcnfeld, Gtschichte der Fail* 
vUden’Chahfen^ Gottingen, 1881, pp. 197, 237). 
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himself became a Slif ite ; nor was the progress of the sect 
checked by the fall of the dynasty and the conquests of 
Tlniilr (1387), who veiled his religious indifference by 
proclaiming himself an admirer of 'All. Thus the mass of 
the Persian population remained Shl'ites, and the Tfmiirides 
accommodated themselves to the religious feelings of their 
subjects. TlnniPs son, 8hAh Rokh, even built and furnished 
forth the tomb of the imdm KizA in Meshhed (Meshed). 
The troublous times that followed and the intervention 
in Persian affairs of the Sunnite Ak-Koyunlu (see vol. xviii. 
p. 632 s(j,) must liave been unfavourable toShl*ite principles; 
but they gained a final a ictory tlirough the Safawi dynasty, 
whose founder, Shiih IsmA'fl (1499-1523), gave the Shfite 
doctrine, in the form in wliich it is held by the Tthnd- 
'Asharfya, the })osition it still has as the state religion of 
l*ersia. 

The The Ithnjl-'Ashariya, or “Twelvers,” a sect of the modcr- 

Ithnd- Sh rites, have their name from the respect they pay to 

Bhariya. and his eleven immediate heirs through Fdtima, 
daughter of the Proplu't. Like all Shfites, they hold tliat 
*All w'as designated as his successor by Mohammed,^ and 
unjustly thrust aside by the three actual calii)hs, Abubekr, 
*C)niar, and 'Othman. Still more do they hate the Omay'yad 
enemies «>f *Alf and his liouse (see vol. xvi. p. 563). They 
and tlic 'AbbAsids were usurpers, tlie true caliphs de jure 
being the iindrus- (1) 'Alt; (2) Hasan; (3) Hosjiin, then 
his lu‘irs in tlic diieH line — (4) ‘All 11.; (5) Mohammed 
al-lkil>ir; (6) rla'lhr al-»Sa(lik; (7) Mhsd al-Ki'izim; (8) 
'Alt' JJJ. al-l*i<la (in modern pronunciation Riza); (9) 
Mohammed 11. al-Jawild ; (10) ‘All JV. ab‘Askarf ; (11) 
Hasan 11. al Kliaint; (12) Mohammed 111. al Malidf, who 
lived Jii tlu; second half of the 3d eentury of the Flight 
(9tli cent.ury A.n.), ami to whom his Shfite partisans looked 
to free them from the 'Abbasid yoke. Tluiso hopes failed 
and he liimself di^a])pcare<l, wlieiico the belief grew that 
he was eoneealed in a eave at Samarra and would return 
at the end of days. Meantime the sovereignty l)clongs to 
the otln‘r doseendants of ‘Alf, the Sayyids (lords). In 
fact the Safawis elaimed descent fiom the seventh iiiidm, 
and m‘ither the Afghan Nadir SlnUi, mIio overthrew their 
power, nor tlie Kajars, >N'ho now reign, are jegarded as 
legitimate. Tim false ])osition wliicli the royal house 
stamls in wnth Uie clergy is an important element in the 
weakness of tlie ciuiiibling state of Persia. 

BLrito *\ll other i>oint.s in Avhich Slii'ites differ from Sunnites 

teueU. dejuMid on their legitiiiiistic opinions, or are accommoda- 
tions of tlie rites of Islam to the iVrsian nationality, or 
else are ]>etty matters affecting ceremonial. The ujeetion 
of the whole Sunnite traditions goes with the repudiatii>n 
of the caliphs under whose protection these were handed 
dowii.*^ An allegorii’al and iiiystieal interpretation recon- 
ciles tlie words of the Koran witli the inordinate rcsjieet 
paiil to *AIl ; the Sunnite iloetrine of the uneieated Koran 
is denied. To the Mohammedan confession “There is m» 
giKl but (lod and Mohammed is His ambassador” th(»y 
a«ld “and *Alf is the vicegerent of (Jod” (/m//, ]iroi)orly 
“confidant”). There are some modifications in detail 
as to the four main religious dutii's of Islam, — the pre- 
scrifitioiis of ritual purity, in particular, being absurdly 
exaggerated and made the main duty of the faitliful. 
The I’trayers are almost exactly the same, luit to take pari 
in ]iublic worsliip is not obligatory, as there is at present 
no legitimate inulin wdiosc authority can direct the prayer 


^ To iimko P ’S emlible divers pa.s.sages of tko Koran have l>eeii 
changed from the receiveii readings, and ultiiiiaiely a .s])eeial sdra was 
forged out ol Koran plirases. Sec Noldekc, Uesch. des Qorans^ jj. 
220 sq. 

® But the comparison of Shfites with Protestants is futile. Slu*ites 
have their own tradition (hadh) referred to 'All, which is grossly dis- 
torted. — iniieed a tissue of lies. 


of tho congregation. Pilgrimage to Mecca, to which the 
Sunnite indwellers of 'Irdk and Arabia oppose difficulties, 
though since the reign of *Abd al-Mejid it is officially 
thrown open to all, may be performed by a hired substi- 
I tute,^ or its place can be taken by a visit to the tombs of 
Shl'ite saints, c.//., that of *AH at Nejef, of Hosain at Ker- 
bol4, of Ri/A at Meshhed, or of the “un.stained Fdtima” 
at Kum (Fiitima-i-ma*asiim, daughter of MiisA, the 7th 
imdm). The Shf*ites are much the most zealous of Moslems 
in the worship of saints (real or supjiosed descendants of 
‘All) and in pilgrimages to their graves, and they have a 
characteristic eagerness to be buried in those holy places. 

The Persians have an hereditary love for pomps and festivi- 
ties, and so the Shfites have devised many religious feasts. 

Of these tlic great sacrificial feast (*idd-Kurbdn ; Turkish 
Kurban, lUiirdm^ is also Sunnite ; the first ten days of tho 
month Moharram are dedicated to the mourning for tho 
death of Hosain at Kcrbclci (vol. xvi. p. 568), which is cele- 
brated by passion-plays (ta':h/a ; see vol. xviii. p. 660), 
while the universal joy of the Nauroz, or the Now Year 
of tho Old Persian calendar, receives a Mohammedan sanc- 
tion by the tradition that on this day the Prophet conferred 
the caliphate on ‘All.** 

While they naturally reject the four Sunnite seliools of Kru’ 
jurisprudence, the Shfites also derive all law from the®***^* 
Koran, and their trained clergy (mol labs) are the only class 
that can give legitimate legal rcs])oiises. The training of 
the mollah resembles that of the Sunnite Viliin. The course 
at the madrasa embraces grammar, with some rhetoric and 
prosody, logic, dogin!ilii‘, Koran cxt'gesis, tradition, and 
juris] irudenee, and finally some arithmetic and algebra. 

The best madrasa is at KerbeU.'' But the bi’st students 
of Kerlield are no match even for (Ikj Sunnite disciples of 
RokliarA.*' Tlui scholar discharged from his stiidu's becomes 
first a simple mollab, i r., loi'al judge and notary." A small 
place has one such judge, larger towns a colJegi' of judges 
under a hea<l called i\w. ake^khu l-Tshtm, 'i’he ])laee of the J«<li 
Sunnite muftis is filli‘d by certain of the hndw-Jt/nut^ «.f., 
])residents of tlio chief mosipies in the leading towns, who 
ill resjiect of thisfunelioii bear the title of iindni vvujlehitL 
This is a dignity conferred by tho tacit consent of ])GO]»le 
and clerg}", and is held at one time only by a veiy few dis- 
tinguished men. At the beginning of the 19lli eentury 
there were but five inujtehids in Persia; now (1887) they 
seem to be more numerous. In Persia the cadi (kdzi) is 
an inferior judge who acts for the sheikhii TLsIdm in special 
eases, and a mufti is a solicitor acting under the judge to 
jirepare cases for court. 

l-ndcr the Safawis, wlion the clergy had great influence, 
they had at t]ii‘ir head the sadru \^soddr^ who administered 
all ]»ious foundatiousand wastbo highest judicial authority. 

But so great a iiower was found dangerous ; ‘Abb«4s the 
Great (1586-1628) abstained from filling up a vacancy 
which occurred in it, and, though Slulli Sefl (1628-1641) 
n'stored tlic office, lie placed it in commission. NI«^dir 
Shah abolished it in his attempt to get rid of the Shfite 
hierarchy (1736), and since then it has ru>t been restored. 

Yet the iiiiAm-junfa of Ispt'ihdn, the old Safawi capital, is 
tacitly regarded as rcjirescntative of the invisible imslm of 
tho house of 'All, who is the true head of tho church. 
Various vain attempts have been made in the 1 9th century 
to subordinate the autliorityof the clergy to thoGoverriinent. 
These attempts had tho sympathy of the better classes, 

3 Tins the Siujuites also allow under certain conditions, 

* Without this sanction the Nauroz was celebrated even at court 
under the 'Abbasids. It is the only feast still celebrated by the poor 
as well iiH tlie iicli. 

3 On Turkish soil ; but Uie Shf*ite foutidations there arc tolerated. 

3 Polak, Persierit licipsic, 1865, i. 290. 

7 No contract, c.specially no contract of marriage, is valid unless 
mode before a mollah. An ordinary inferior judge is called darugfia. 
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for tlie venality and moral corruption of the mollahs and 
their disposition to the most vulgar fraud are proverbial. 
But, on the other hand, the clerical power and the right 
of asylum at Meshhed, Kuin, and some other sanctuaries 
are the only protection of the masses agairist the arbitrary 
tyranny of the court and the officials, ilierc is now a sort 
of truce between the (Government and the clergy, though 
the former is always suspicious of the latter. Only the 
venality of the s])iritual courts has led, as in Turkestan, to 
a limitation of their jurisdiction, and judicial dticisions are 
given also by civil magistrates according to 'or/ or custom- 
ary law and, although their decisions are often arbitrary, 
they arc commonly resorted to in cases affecting property, 
in which the spiritual judge would think it his duty to “eat 
up the sum in dispute. The main prop of the mollahs 
against the Government are the scum of the population, 
the lufis or foul rowdies. In 18G2, according to A'dm- 
b6ry, the imAm-juin*a of Ispdhdn had at his orders a 
thousand of these scoundrels. 

Tlie rivals of the clergy in poj»ular influence are the 
“‘i*- dervislies, vliose show of holiness cloaks an immorality 
and jiropensity to crime far exceeding wliat is found among 
their brethren in J^gypt and Turkey. So it has been for 
centuries, as ai)pears in Olearius’s account of the (.^alanders 
of his time (IGilT). Supi)orted by popular superstition, 
the Persiax. dervishes are much more pretentious than those 
of the West. At the great feasts es}>ecially they quarter 
themselves im[)u<leiitly in wealthy houses and dtiafen the 
indwellers with tlieir unceasing cry of Yd hahk (“O 
Triitli ! ” the mystical e<iuivalent td “ 0 God ! ”). Tlie 
wise and modest dervish who in 8a*di\s poems tcdls the 
greatest sultan the truth as to the hollowness of his royal 
state lias degenerated into the half-mad and insolent 
hangcr-on who thrusts himself into audicncc-chainbers and 
claims the seat of honour beside the grandees. The mul- 
titude of these motley vagabonds, some harmless, others 
dangerous, is exjil.iined by the love for idleness, buffoonery, 
and story telling, wliicli is oven more marked in I’crsia than 
in other parts of tlui East. 

i;rioiis Tlie great }»ractical tliflereiico between the Sunnite and 
Sli rite communities is that among tlie former it is only 
’^with tlie upper classes, wlio are few in number, and with 
i, tlie w^orse sort of dorvishe,s that obedience to the prcccjits 
of religion is a mere formal ])rofession. Most of the ulema 
and the middle and lower classes are sincere Mosh*nis. in 
I’ersia it is the other way ; the praise of religion is always 
on men’s lips, but the inner conviction is that it is all a 
mockery. The clergy laugh inwardly at tlieir owm func- 
tions; the educated classes either believe nothing at all or 
hold secretly to a 8ufl pantheism. »Sa*cU and Hdfiz arc 
much more to them than the Koran ; and, wdiile the Sunnite 
takes his sorlei^ hihJirnR from the Koran, the 8hrite uses a 
copy of the songs of Hdfiz, With the common people it 
is not the proper precepts of Islam, but the Shl*'te tenets 
directed against Sunnites and Jews, that find hearty ad- 
herence. The death-feast of Hasan and ITosain excites 
them far more than the groat sacrificial feast; and *Alf, the 
national saint, is much more popular than Mohammed, 
Islam, as it was force<l on Persia by ‘Omar, w’as the faith 
of foreign corupicrors and oppressors ; and the people have 
revenged themselves by travestying it and veiling tlieir old 
convictions under its outward forms. And so Islam has 
never had any considerable influence on conduct save that 
it has confirmed the natural turn of the Persians for lying 
and hypocrisy. As it was long necessary to profess ortho- 
doxy for fear of the Arabs, it came to be an established 
Shfite doctrine tliat it is lawful to deny one s faith in case 
of danger. This “caution” {takiya) or “concealment” 
{ketvifln) has become a second nature with the Persians. 
And wdth this it goes that no one shrinks from secret sins, 
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though outwardly professing the utmost devotion. The 
prepamtion of wdiie and s[)irits, for example, is confined 
to Jews and Armenian (^-hristians, but private drunkenness 
is most common. Very conscientious or pious people, 
however — c^/., the dervishes — use rather oi>ium or hasfiUk 
and confound the narcotic intoxication w*ith mystic ecstasy. 
Anotlier niiscbievous thing is the jiermission of temporary 
marriages, — marriagi's for a few' hours on a money pay- 
ment. This h‘gitimiz(*d harlotry (///f>/V/) is foibidden by 
tlie Sunna, but the Slif lies allow it, and the mollahs adjust 
the contract and share the w'oiiicn’s profits. 

With all this, inodiTii observers are agreed that the 
middle and lower classes of J\‘rsia an* not hopeless, and 
that their natural intelligence, tlunigh combined with lack 
of perseveranee, would make it mui h easier for them Ilian 
for the Turks to take a new slait if lli(‘y were fieed from 
the wretched civil and ecclesiastical administration. There Bln iio 
is still mental life and vigour among them, as a]»pcars — Hect«. 
though in an unfavourable as^iect- -among the sc'ct.s, Avhieh, 
allowance being made for “ takiya,” play no inconsiderablo 
part. The Aklibdrfs (traditionalists), who adojit a soini- 
philosophical way of explaining auay tlie ])laiiiest doi't l ines 
(such as the resurrection of the fiesli) on tliii authority of 
false traditions of ‘All, arc not so niiieli a as a scliool 
of theology within the same pale as the orthodox Slifa or 
A real dissenting Si‘ct, liowovcr, is tin* Slieikln's, 
of whose doctrines we have but iin]>(*rfect and discrepant 
accounts.- Representatives of the old extreme Shi'ites, 
w'ho held *Ali for a divine incarnation, arc fouml all over 
Persia in the ‘All IL'dil or *AH-Allald sect (“'All dei tiers”).* 

Finally, in the year 1818 there broke, out a violent RAW 
reaction against the, wretched c'ondition ol state ami elmreh move- 
at a moment wdien a now' siicci\ssion to tlie tlirom; had (as is 
w’ont) involved great ]>art ol the land in anarchy (comp. \ol. 
xviii. p. 051). As 1 ‘aily as 18.‘17 a young enthusiast, ‘Alt 
(son of) Mohammed, imbued with ]>ciutht‘istie and commun- 
istic ideas,"* had begun a ]K'5a(‘i‘al)h^ but zealous pro[)aganda. 
Consistently enough w'ith ultra-Shrite principles, he det'ined 
Jiiiiiself ins])ircd by the sjarit of God, and claimiMl to be 
the Mahdi, the hvelftli imdin, issued fiom liis obseurity to 
lead the world to sahation. l\v. took the title ol Ikib al- 
din (“porUd of the faitli ”), and Lis follow eis arc known 
as BAln's. Pab was a man of profound sincerity and 
averse to violent measures ; lie avoiihMl all opt'ii poji inic 
against the Government, wlneli in turn at first lolei sited 
linn in its jealousy of tlio clergy. In 18 J I tlie tof» gieat 
zesd of liis fi»lh)wer ]\Iollali Jlosain oi'casioiied I’sib’s im- 
prisoinncni; but llosaiii and Ins eiiiissaiies (ontiimcd the 
jirojiaganda ami made imiiiy converts in all j>ro\inees. 

When the troubh‘s of 1818 bioke out Hosain rsused ojieii 
rebellion in Mazemhi;in. Ti'n ible confiu't^ eiisneil, made 
only more bitter by the oxocution of llab (18{h Jnl\ IS ID). 
A])pareiitly suppressed, the inovemi'iiL proved tlisit il was 
not extinct in un attempt to assassinate the shah in l8r/2. 

A new proscii[)th)ii followed; but tliere is no doubt that 
Paibism still lives in secrecy, and the iiii'vci^al s,vmj)al]iy 

^ Tlio orth(Miox an* so cHllfd Wccnisi* Ihry i l,r .ml lionty of 

llic iiiujtdiid (sffj/m, ]> 064) Sc't* (ioluin.iu, At •> /Atif/xhts, duns 
r Asie (U ntrnle^ I’arm, 1S66, p. ‘J.S sq, 

- (iohinmi] {np ciAy p. JiO) utKous ihcm fis oiHimiIov, lull ‘.fi* Polak, 
PiTfuni, iH'ijKsic, lS6f», 1 .‘MS; romp. alM> Voij Koimj, o'«st/<. d. 
hri rf>rhenden Idem d( Id(nn% ]i li'M; .w/ (illri Ka/L-iii 

8ch* J^olak, op. cd , j) JMll , jM.ilfolm, 77/.%/ of ii. 15^2; 

Ile]iat‘«ek, lu Jouni. 7? N J. ( Mojijlny hram 1 j j, 1 SSO, p 42 I. Lanf^l.\ 
ill (’hanhn, Voptfje.^ ISIJ, x 2tl, sajs tli.'il ;il tin* Ih-^mduiiij^ ot llir 
ll/lli ceutiuv Ihrir cLiel .seats vvxtc noitli of K.'iii/lali.ii uial Kaliul 
(UaOul), and at Kaslian. 

* The f'lhioii of two tendencies is in Persia as old a.s Mardak 

(vol. iviii. p 6]]). Coninnini.stir nsiiiirs eonstanllv toot place m 
various pnitvS of Peisia undei the r.alijdis, and that of IVilx U <*iMiangm'(l 
the empire for twenty years (till 837 a d.). The ^/iinnmmstii were 
afterwanis absorbed in the Isbniaelitcs (see vol xvi j). 50.J Ay ), whoso 
Tiower was extinguished by the Alougob 1 1*256). 
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felt for the martyr Bslb among generously minded Persians 
may still give it a future.^ 

Less dangerous Ilian these hold communists are the 
Ishniaelites, direct descendants of the old lsmd*fllya, whose 
nihilist doctrines are now diluted into a harmless doctrine of 
incarnation. They are pretty numerous in India, at Bombay, 
Surat, and Burhainpur, but hardly are found in Persia.*-^ 

Desj)ife their mill ual fcmls, Siiniiitcs ami Shi'itcs are at one in their 
hatrctl and roiiteinpt for tlie professors ol other religions. Holding 
that faith and unhehef are matter of predestination, Islam is not 
given to loreihle prose lytbsing, and on certain conditions Christians 
and .lews (and later on Zoroastrians also) have always been tolerated 
in the Mohammedan cinpire, cxeept that 'Omar, mainly on political 
grounds, expelled all noii-Mosleins from Arabia. But none the less 
the adherents of other faiths are hated and despised as children of 
hell and enemies of true religion. To reconcile the present decay 
of Islam ainl piosperity of the unbeliever with their feelings and 
convictions, Sunnites and Shi'itos alike take refuge in the dwiriiic 
of a restoration of Islam befoio the end of the world through the 
Coming “ divinely guided” Mahdi. In view of the interest in the subject 
of the excited by recent events, some addition may bore be made to the 

Mahdi. brief statement in the article Maiidi.-'* diigiiially, as has ))een 
shown in that artiele, the Moa of a gfHl-w’nt deliverer from the ille- 
gitimate < aliphs was attached by the SliTites to actual pretenders 
of the bouse of 'Ali ; but later on, and cspe« lally since the days of 
the Mongols, the figuie of tlic Mabdi prqjecte<I into the far 
future, and ultimately Ins ariival \\.'isinade a sign of tlie end of the 
world Among tin* Sunnites, on tlie other liand, who could not 
accipt the Shi'itti preli-nders, some of those who felt that the 
Oinayyad soveieignty was not tiiily spiiitiial and wwthy of Ihlam 
hollowed the Olinsfiun hofic of the second coming of C/hrist, whom 
Islam acknowledges as a prophet .anti ]»i<‘CUisor ot Mohammed, and 
whose retiiin at tlie enil of the world seemed to accord with .some 
vague jiassages of the Koran ; others looked, like the Shi'ites, tor a , 
deliverer Iromeaitlily tyiaiiny, hut did not tie themselves to the 
la-liff tli.it he imisl spring trom the house of 'AH When the theo- 
logi.iiis of ’Ahh.lsid times began to systematize the religious traih- 
lions they touud some that spoko of a return oi .Icsusaud otlurs 
rcleriing to a Mahdi. These tliey conihim'd logiither, ,so that 
iSunnile.i now believe that, when uiiiighleousiicss is at its height 
upon caith and the vicloiy of the imeniics of Islam seems sure, the 
M.ihdf will appear to dcstioy till) unbelievers and establish (lod’s 
kingdoMi on eaitli Tlien tlie Aiitiehiist {ihiijnJ) will work new 
inischicl, hut he destroyed l>y .lesiis, who appears as jneeursoi ol the 
last judgment. Sunnite tlicologi<iiis have not all been atone iii 
oxpiM'tnig a jMahdi as well as .lesus, hut ilns is the view generally 
current in leeent times , and Sunnites and Slii'iies aic agreed that 
tlie Mahdi will destioy tli»' e.\teiiial loes of Lshirn, /.e., all iion- 
Moli.immed.in poweis 'J’heologi.ins have liicd hyailituial intei- 
pretalion ol Koian and Sunn.i to h\ when ami liow' the Malidi is 
to appc.ii, ami have concluded tli.it lie must hi* liKiked for at the 
rlo.se of a cciiturv. 01 this w'ldespieinl hdief Mohammed .Minud, 
the Siid.im'se Malnli, avaihsl himself in I'omiiig forw'aid in tlie 
year l.'iOO of the I^’light Theological (i]umon is so un- 

settled as to all tlm details of tlie ]\I;ihdrs woik that, ac ecu ding to 
trustw’orlhy inforiiiatjon. Ins dc.ith h.is not s».iiously imjKuied the 
impo's.sion produced by his vietories. In Mee«':i, foi example, in 
1SS.^> it was I'ommonly held to he coiieeivahlc that the Sinlanese 
lighting in I11.S name might destioy Kngl.and and the Western 
IM)wei.s , and it is po-^sihlc that the belief in this latest Mahdi lias 
still an important ]>.iil to play in the Eastern (jnestion. (A. M(! ) 

B I ^ NSTBOK IC ( /ft'dhfru/i’e ; Irimtlafion j (7ow;> Ue Soletf ; 
Thcvitne a torni applied to tlie effe<*t.s produced 

upon the I'cutral nervous system, and tJirough it upon 
other organs of the body, by exposure to the .sun or to over- 
licfited air. AJtliough most frequently observed in tropica) 
regions, this disease occurs also in temperate climates during 
liot weather. A inoi.st condition of the atino.sphcre, whi<-li 
interferes witli cooling of the overheated body, greatly 
increases the liability to .sufler from tJiis ailment. 

Sunstroke has been chiefly observed and investigated 
as occurring among soldiers in India, where formerly, Ixith 
in active service and in the routine of ordinary duty, cases 
of thi.s di.sease constituted a (‘onsidorable it em of sicknes s 

Sec on lidh and B.ibism, Mii'za Kazem Beg, 111 Journ. Ai>tutufut’f 
8(T. 6, volb vii. vm. ; (Jobinwui, op. at, where there i.s a trumslatioii 
of B.ib’s new Koi.an ; Von Krerncr, op. nt, p. 20*J aq. 

“ See Garcin do Tassy, L'lalamisine, 3d cd. (1874), p. 2l>8, and 
Rehatstik, ut aiip. 

® (.*oinpiire osiiecially Siiouok HuTgronjc, **Der Malidi,” in Hente 
Cttloniak I iitcmatwii^p, 1885, an article baaed on wide reading and 
IHsrsunal observations at Jeddah ami Mecca. 


and mortality. Tlio increased attention now paid by 
military authorities to the jiersonal health and comfort of 
the soldier, particularly as regards barrack accommodation 
and dress, together with the care taken in adjusting the 
time and mode of movement of trooj^s, has done much 
to lessen the mortality from this cause. It would appear 
that, while any one exposed to the influence of strong solar 
heat may sufler from the syrniitoms of sunstroke, there arc 
certain conditions which greatly predispose to it in the 
case of individuals. Causes calculated to depress the 
he^ilth, sucli as previoas disease, particularly aflections of 
the nervous system, — anxiety, worry, or overwork, irregu- 
larities in food, and in a marked (Icgree intemperance — 
have a powerful predisposing influence, while personal un- 
cleanliness, which prevents among other things the healthy 
action of the skin, the wearing of tight garments, which 
impede the functions alike of heart and lung.s, and living 
in overcrowded and insanitary dwellings have an equally 
hurtful tendency. 

While attacks of sunstroke are frcipiently jirecipitated 
by exposure, especially during fatigue, to the direct rays 
of the sun, in a largo number of instances they come on 
under other circumstances. Cases are of not unfrequent 
occurrence among soldiers in liot climates when there is 
overcrowding or bad ventilation in tlieir barracks, and 
sometimes several will be attacked in tlie course of a single 
night. The same remark ajijilies to similar conditions 
exhsiing on sliipboard. Further, pensons Avhose occujia- 
tiori exposes them to excessive lieat, such an stok(‘rs, laundry 
Avorkers, itc., are a]»t to siiffiT, particularly in hot seasons. 
In th(‘ trojiics Eurojicans, especially tlio.se who liave recently 
arrived, are more readily aftceti'd than native.s. But 
natives are not cxeirqit. 

The symptoms of heatstroke, which obviously diipcnd 
upon the disorganization of the normal heat- regulating 
mechani.sin, as wi*il a.s of tlio function.s of circulation and 
rc.spiration (see I^vtholooy, vol. xviii. ]i. 394), vary in their 
intensity and likew'i.se to some extent in their form. Three 
chief ty]»es of the di.s«'ase are usually do, scribed. 

(1) J/eat fSi^nropr . — In this form the symptoms are those 
of exhaustion, with a tendency towards fainting or its 
actual occurrence. A fully developed attack of tins de.scri|>- 
t ion is usually preceded by sickness, giddiness, some amount 
of mental o.xciteinent followed by drowsine.s.s, and then 
the pn.s.sage into the syncopal condition, in w'hieli tluTo are 
pallor and coldness of the skin, a weak, quick, and inter- 
mittent ])ulse, and ga.sjnng or sigliing resjiiralion. The 
]m]>ils are often contracted. l>eatli may quickly occur; but 
if timely treatment is available recovery may take place. 

(2) J/eat Apo}>lext/ or AspJtyt'ia. In tliis variety the 
attack, w'hether ])recedod or not by the jireinonitory sjmij)- 
toiiis already mentioned, is usually sudden, and occurs in 
the form of an apo]>lectic seizure, wuth great vascular 
engorgement, as seen in the flushed face, congested eyes, 
quick full pulse, and stertorous breathing. There is 
usually insensibility, and convulsions are not unfrequent. 
Death is often very sudden. This form, however, is also 
amenable to treatment. 

(3) Ardent Tftormir Fever . — This variety is characterized 
chiefly by the excessive devolopmeiit of fever (hyper- 
pyrexia), the temperature of the body rising at sucli times 
to 1 08“ to 1 10“ Fahr. or more. Accompanying this are the 
other symptoms of high febrile disturbance, such as great 
thirst, quick full pulse, pains throughout the body, head- 
ache, nausea, and vomiting, together with respiratory em- 
barrassment. After the attack has lasted for a variable 
period, often one or two days, death may ensue from 
collapse or from the case assuming the apo])lectic form 
already described. But here too treatment may b^ suc- 
cessful if it is promptly applied. 
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Besides these, other varieties depending on the pro- 
minence of certain symptoms are occasionally met with. 
The cliicf changes in the body after death from heatstroke 
are those of anajrnia of the brain and congestion of the 
lungs, together wutli softness of the heart and of the 
muscular tissues generally. The blood is dark and fluid 
and the blood corjmscles are somewhat altered in shape. 
Attacks of sunstroke are apt to leave traces of their etFeets 
u])on the constitution, especially upon the nervous system. 
A liability to severe headache, which in many cases would 
seem to depend upon a condition of chronic mcniugitLs, 
epileptic fits, mental irritability, and altsrationa in the 
dis])()sition arc among the more important. It is often 
observed that heat in any form is ever afterwards ill 
borne, while there also ai)pears to be an abnormal suscep- 
tibility to the action of stimulants. The mortality from 
sunstroke is estimated at from 40 to 50 per cent. 

Treatment. —In rcsjM'ct of this disease iii(*ans should be auopted 
to prevent attacks in the case of those who must iiceeHsaiily be 
exposed to the sun. 1’hese t'oiisist in the wearing of loose clothing, 
with the cx(‘e])tion of tlie headdiesa, which ought to be worn close 
1o the head, in due attention to the function of tlie skin, and in 
the avoidance of alcoholic and other e\c<‘sses. Cold water luay ho 
diuiik ill small qnantiiies at lie(|ueiit intervals. Sleej)ing in" the 
01)011 air in veiy hot seasons is lei'ommended. The tieatmeiit of 
a ]>atient sutlering from im attack iiecessiiiily depeiidh upon ilio 
foiiM it has assumed. In all eases he shouhl if possible Im* at on(‘o 
leiiiovcd into a sli.ided or eool ]*lacc. Where tlm syniptoms an^ 
mostly those of syncope and there is a tendency to <leath from 
licait failure, lest in the rmunhent position, the use of diflhsihle 
stiiniil.mts, such vis ammonia or ether, &c' , together with tii<*tion 
or warmth applied to the extremities, are the means to he adopted. 
Where, oil the other liand, the symptoms are those of apo]ilexy oi 

01 h>peipyicMa, l)y far the ino>>t sui'cesslul lesults arc ohUiiiied 

by the use of lold (the cold afl'iision, luhhing the surf.iec with im*, 
eiieiiiata of iee-i-old watei). The elfeet is a inaiked loweiing of 
the temperatuie, while at tlie same time a stimulus is given to the 
ivspuatorv fuiietion. i^lustanl or tnrjM'iitine applied to the naiKi 
of the neck or chest is a iiseiul .nljnvant Should the temperi *1110 
be lowered ill tins w.iy hut 11 neon scion siiess still ]K*rHist, lemoval 
of the li.in and hi istei iiig the scalp are leiommeiided. The snh 
sequent treatment will depend upon the nature ot the resiiliing 
symptoms, hut Lluiiigc to a (ool ehmate is often lollowed by 
luarked heiielit. (.1. O A ) 

SUPEiUOll, Lakk. Sec L\ke and St Lawkicniuo. 

)Snf\AI>AVA. )Si*e Jvva, vol. xiii. p. (J05 .s</. The 
population in ISSQ was 1U2,23J. 

►SUUAKAHTA, or Solo. See Java, yuI. xiii. ]»p. GOl, 
COG !Hf. It.s pojnilatiou was 121,011 in ISSO. 

SUFlAT, a district of Hritish India, in the (luzcrat 
division of Bombay i»residency, lying bi twM*cn 20’ 15' and 

2 r 2S' N. lilt, and 72 ' and 73^ 30' E. long, it has an 
area of H>r)2 vMjUjire miles, and is bounded on the N. by 
Broach district and the native state of liaroda ; on the E. 
by the stilt i*s of Tbijpipla, the (lAikwar Bansda, and Dbar- 
anijnir ; on the S. by Tliana district tind the rortugucso 
tiTiitory of Dairuin ; and on the W. by the Arabian Sea. 
It has a coast-line of 80 miles, consisting of a bai ren stretch 
of sand drift and salt marsh; lieliiiid that is a ilv'h higlily 
cultixated plain, nearly GO miles in breadth at the em- 
bouchure ol the Tapti, but narrowing to only 15 miles in 
the southern part; and on the iiorth-etist are the wild hiihs 
and jungle of the Dangs. The only important rivers arc 
the Tiipti and the Kim, the former of x^hicli is ordinarily 
navigalde for native eraft of from 18 to 36 tons. The 
district contains a large number of tanks for irrigation ; 
and a canal is projected from the TApti with head works 
at KanilApnr, 35 miles from Surat. The fauna of the dis- 
trict eoiisists of a few tigeus, stragglers from the junghjs 
of BAiivsda and Dharampur, besidcvS leopards, bears, wild 
boars, wolves, hyauias, spotted deer, and antelojies. The 
climate of Surat varies with the distance from the sea. 
Near the coavSt, under the influence of the sea-breeze, an 
equable tenqieraturc prevails, but 8 to 11 miles inland the 
breeze ceases to blow. The coast also possovsses a much 
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lighter rainfall than the interior, the annual average 
ranging from 30 inches in OliiAd to 72 in Cliikhli, while at 
Surat city the average is 46 inchcvS. The Bombay, Baroda, 
and Central India Railway runs through the di-strict from 
north to south. A magnificent iron-girder bridge crosses 
the TApti at Surat city. 

Tho misuH of 1S81 retunieil the population of Surat at 614,198 
(306,015 males, 308,1 vS3 females), of whom IliiuhisnumlMned 415,031, 
Mohammedans 55,547, Parsis 12,593, and ahonginals 118,664. 
1 here arc only two towns in the district with a population oxeeed- 
ing 5000,— namely, SujiAr {qr.) and Ihilsar (13,229). Tlie culti- 
vated area in 1884-85 was returned at 726,583 acres, and the atca 
available tor cultivation at 81,663. The ttital area of crojjs in 1884- 
85 was 550,233 acres, including 06,096 twice «*roppc‘d. Rice ocni- 
nied 103,97*2 aeics, wheat 38,617, aiid^nnr 108,644 ; cotton is also 
largely cultivated, and its cnltiiie is greatly incnasing. (liain, 
cotton, tiiiibcr, oil, sugar and iriolassi's, and picM* goods aie tlie 
chief articles of expoit. Almost the whole Icm.'ilc popnlritiun is 
ciiffigcd in Bpinning cotton thicad, and the weaving ot lolton cloth 
in hand looms is carried on in the chief towns , silk is also maini- 
fiu'tured in considerahle quantities, its well as bioMides .nid eiu- 
broide^3^ In 18vS4-S5 the revenue of tlie dl‘^tnct ainonnPd to 
jL‘378,0G1, of wlin-h the land-tax contributeil £268,64 1 Siiiat was 
one of the earliest parts of India hioiight into elosi* lelutions with 
Kiiropeun countiiea, and its history nieiges almost entirely into 
that of its capital, long tlie gieatcst inaiitiiiie city of the pennisula. 
lly an arrangement made in 1799 the Knghsh weie placed 111 posses 
Sion of Smut city and the town of Itandcr ; suhseqiieiit cessions 
under the treaties of Jiassein (1802) and Toona (1817). together 
with the lapse of thcMaiidvi state in 1839, hionght the district 
into its piesent shape. Since the intiodm lion of iiiitish rule the 
ilhstiii t has remained eomj».iiati\ely Irampiil ; and even during the 
period of the mutiny yience was not dislnihed, owing in a great mea- 
sure to the steaillasl loyalt}^ ol its le.uling MohaniiiK'dau Jvimilie.s 

iSUliAT, capital and odmiiiistrativc lioadqiiartiTvS of 
the a)»ove district, is situated iti 2r 9' 30" N. hit. and 
72'* 51' 15" E. long., on the vsontluun bank of the TAyiti, 
distant from the sea, I I imlos liy water and 10 by land. 
Its origin ayqiears to be comparatively modern, tiadition 
assigning the foundation the town to the beginning of 
the IGth century. As ctiily as 1514 it was dchicjibcd by 
the Portuguese traveller Barbosa as a “very important 
seaport." During the reigns of Akbar, Jahangir, and 
Shah Jalniu it rose to be llie chief cmnmcrcml city of 
India. From ^573 to 1612 the Portuguese wcie undis- 
puted masters of the Surat seas and jiait ot the scnboanl. 
But bhoiTl}" after 1612 tlie city of Smut liecame the scat 
of a yiresideiicy under the English East India (^)m])Mn 3 ', 
and the DiiUh also hud made it their principul fai-toiy in 
India. During the 18th ccntiny it jirobably lanki'd as 
the mo.st i>n])uloiis city of India, its population being at 
one time estimated as high as 1^00,000; but with the 
liansfci of its trade to Boinbuy the numl»eis rupnlly fill 
o(T, until in 1817 its inhabitants numbered only 8’0,()0(). 
Thenceforward the mty began to letiieve its ]M),sition, and 
in 1881 its population numbered 107,151 (51,521 males 
and 52,630 h'lnales). 

SliRIB'rON, a suburb of Kingston in Fuircv, England, 
is finely situated on the river Tliaim's, 12 miles sonllj-west 
of London by the London and )South-\Vestt in Puilwuy. 
It eonsi.sts chiefly of villa lesideneixs ('iimiosoiiumI in wooils 
niid gardens. Along the river an esjilaiiaih* bus been lon- 
Mrueted, forming a pl(*asant pronionade, Suibiton is the 
hefid<|uarlers of the Kingston Rowing C’liib and the 'Hiames 
iSailiiig (3ub. The reereution ground, in eonui moii with 
which theie is a nx'iding-room and library, is iiiueh fie- 
(pjented for athletic meetings uiid bicycle races. In tJio 
town there is a cottage Im.^pital. The jioyinlation of the 
urban sanitary district (area, 1000 acres) in 1871 was 
7642, and in 1881 it was 9106. 

BTTRETY, in law, is the Jiaity liable under a contract 
of Guarantee (r/.r.). In criminal practice sureties bound 
by Recognizanok (y.c.) are a means of olitaining eomyilianeo 
w'ith tlie order of a court of justice, whether to keep the 
peace or otherwise. 



SURFACE 


GG8 

KURKAGH, CONGRUENCE, COMPLEX. In the 
article CJurve the subject was treated from an historical 
I)oiiit of view for the purpose of showing how the leading 
ideas of the theory were successively arrived at. These 
leading i<leas apply to surfac^cs, but tlic ideas peculiar to 
surfaces are scarcely of the like fundamental nature, being 
rather developments of the former set in their a])plication 
to a more advanced ]>ortion of geometry; there is conse- 
quently lt‘ss i>ccasion for the historical mode of treatment. 
Curvtis in s])ace w'erc briefly considered in the same article, 
and they will not be discussed here ; but it is proper 
to refer to them in connexion with the other notions of 
solid geometry. Tn plane geometry the elementary figures 
are the point and the line; and we then have the curve, 
wljich may be rcigarded as a singly infinite system of ]H)int.s, 
and also as a singly infinite system of lines. Tn solid geo- 
ineliy the elementary figures are llie jioint, the line, and 
the ]dane; we have, moreover, first, that wliich umler one 
aspect is the curve and under another as])ect the develop- 
able (or torse), and which may be regardc‘<l as a singly in- 
finite system of jioints, of lines, or of planes; and secondly, 
the surface, which may ])o n^gardcil as a <loubIy infinite 
system of points or of j)lan(*s, and also as a special trijdy 
infinite system of lines. (The tangent lines of a surface are 
a special complex.) As distinct particular c^ses of the 
first figure we liavc the i»lane curvii and the cone, and as 
a jiarticular case of the si'cond figure the ruled surface, 
regiilus, or singly infinite system of lines ; we have, be- 
sides, the congruence or doubly infinite system of lines 
and the. complex or trijily infinite system of lines. And 
thus crowds of theories arise which have hardly any ana- 
logues in plane gi'ornotry; the relation of a curve to the 
various surfaces which can be drawn through it, and that 
of a surface to the various curves which can be drawn 
ujKin it, are different in kind from those which in ]>lane 
geomelry most nearly e()iTes])ond to thorn, - the relation 
ol a system of points to the different curves through them 
ami tliat ol a curve fo the systems of ])oints uimiu it. Jn 
particular, there is nothing in ]»lane geometry to (‘orresjx'md 
to the theory of the curves of curvature of a surface. Again, 
to the single theorem of ])laiic geometry, that a lino is tlie 
sliortcst distance between two points, there corres]K)nd in 
solid geometry two extensive and difficult llitMiries, — that 
of the geodesic lines on a surface and that of the minimal 
surface, or surface of iiiiniiiium artia, for a given l>oundary. 
And it w'oiild be easy to say more in illustration of the 
gieat extent and complexity of the subject, 

Surfaces in General ; Torses^ (£r. 

1. A surface may bo regarded as the locus of a doubly in- 

finite system of jioiiits, — that is, the locus of the system of 
points delermineil by a single ecpiation f/~ (*§.r, //, 0 , 1)", 
— 0, between the ('Jartesian coordinates (to fix the ideas, 
sa}" rectangular coordinates) x, v, or, if we please, by a 
single homogeneous relation U-- 0, between 

the (juadri planar coordinates ,r, y, u\ The degree n of 
the ei|uatioii is the order of the surface; and this defini- 
^lon of the order agrees wutli the geometrical one, that the 
mler of the surface is equal to the number of tlic inter- 
seetious of the surface by iin arbitrary line. Starting from 
Mie ' foregoing point definition of the surface, w’e might 
develop the notions of the tangent line ami the tangent 
plaii(‘, but it w ill be more convenient to consider the sur- 
face ah iuitio from tlie more general point of view in its 
relation to the point, the lino, and the ydaiie. 

2. ^Icntion has been made of the jdane curve and the 
cone; it is j)ro]>er to recall that the oixie?' of a jdane curve 
is equal to the number of its intersections by an arbitrary 
line (in the ))lano of the curve), and that its class is equal 
to the number of tangents to the curve w hicb pass through 


an arbitrary point (in the plane of the curve). The cone 
is a figure correlative to the plane curve : corresponding 
to the plane of the curve we have the vertex of the cone, 
to its tangents the generating lines of the cone, and to its 
points tlic tangent planes of the cone. But from a dilTer- 
ent point of view w(*. may consider the generating lines of 
the cone as corresjionding to the points of the curve and 
its tangent planes as corresponding to the tangents of tluj 
curve. From this ]»oint of view we define the order of IIk 
cone as equal to the nuinlxw of its intersections (generating 
lines) by an arbitrary plane through tlie vertex, and its 
class as ccjual to the number of the tangent planes whieli 
pass through an arbitrary line through the veTtex. And in 
the same way that a plane curve has singularities (singular 
jioints and singular tangents) so a cone has singularities 
(singular generating lines and singular tangent planes). 

3. Consider now a surface in connexion with an arbi- 
trary line. The lino meets the surface in a certain number 
of jKiints, and, as already mentioned, the order of the sur- 
face is e(jual to the number of these intersections. We have 
through the line a certain number of tangent planes of the 
surface, and the class of the surface is equal to the number 
of these tangent jdancs. 

But, further, through the line imagine a ]>lane; this 
meets tlic surface in a curve the order of which is equal 
(as is at once seen) to the order of the surface. Again, on 
the lino imagine a ]>oint; this is the vertex of a cone cir- 
cumscribing the surface, and the class of this cone is equal 
(as is at once seen) to the class of the surface. The tangent 
lines of the surface wdiich lie in the plane are nothing ehe 
than the tangents of the jdanc section, and thus form a 
.singly infinite scries of lines; similarly, tlie tangent linos 
of the surface wdiich y>ass through the yxiint are nothing 
else tlian the generating lines of the circuinserilxMl com*, 
and thus form a singly infinite series of lines. But, if wo 
consider those tangent lines of the surface which are at oncu 
in tlie plane and through the point, W'e see that thi‘y are 
finite in number; and we define tho of a surface as 
ofjiial to tlie number of tangt*nt limvs which lii* in a given 
2 »lano and pass tbroiigli a given point in that plane. It 
at once follow^s tliat the class of the; plane section and tho 
order of the circumscribed cone are (‘ach eqnal to the rank 
of tho surface, and are thus cipial to each other. It may 
Ixi noticed that for a gi'iieral surface (*0-^ ^c)”, —0, of 
order n w itliout point singularities tho rank is a, — 7i(n - 1 ), 
and tlie class is 7i\ ~~ v{7i -} )-; this imyilies (wdiat is in fact 
tho ca«so) that tlic circumscribed cone lias line singularities, 
for otbcrwdse its class, tliat is flic cla.ss of the .surface, w’ould 
l>e a(a — 1 ), wbicli is not — 7i{n - 1 )‘\ 

•1. Tn the last jiroceding number the notions of the 
t.aiigent line and tho tangent ])lanc* have been assumed as 
known, but tliey require to be fiirtlier cxyilained in refer- 
ence to the original jioint definition of the surface. Sjieak- 
ing generally, we may .say that the jioints of the surface 
consecutive to a given point on it lie in a jilane which is 
the tangent plane at the given jioint, and conversely tho 
given point is the ])oint ol contact of this tangent jilane, 
and that any line through the ])oint of contact and in the 
tangent j>larie is a tangent line touching the surface at the 
point of contact. JTence wo see at once that the tangent 
line is any line meeting the surface in tw’o consecutive 
points, or wdiat is tlic same thing - -a line meeting the 
surface in the point of contact counting as tw^o intersec- 
tions and in 71 - 2 other points. Tlut, from the foregoing 
notion of the tangent }>lane as a plane containing the 
point of contact and the consecutive points of the surface, 
the jiassage to the true definition of the tangent plane is 
not equally obvious. A plane in general meets the surface 
of the order n in a curve of that order without double 
points ; but the plane may bo such that the curve has a 
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double point, and when thie is so the plane is a tangent 
plane having the double point for its point of contact. 
The double point is either an acnode (isolated point), 
then the surface at the point in question is convex towards 
(that is, concave away from) the tangent plane ; or else 
it is a crunode, and the surface at the point in question 
is then concavo-convex, that is, it has its two curvatures 
m opposite senses (see infra^ No. 16). Observe that in 
Uther case any line whatever in the plane and tlirough 
the point nuusts the surface in the points in whicli it meets 
the plane curve, namely, in the point of contact, which 
qua double point counts as two intersections, and in - 2 
other points ; that is, wo have the preceding definition of 
the tangent line. 

5. The comj)lete enumeration and discussion of the 
singularities of a surface is a question of extreme difficulty 
whicli has not yet been solved.^ A plane curve has point 
singularities and line singularities ; corresponding to tluise 
we have for the surface isolated jioint singularities and 
isolated plane singularities, but there are besides con- 
tinuous singularities a^iplying to curves on or torses circum- 
scrib(*d to the surface, and it is among tlu’se that we 
liave the non-sp(‘cial singularities which play the most 
important ])art in the theory. Thus the plane curve 
represented l»y the general equation (*^.r, ;//, r)" — 0, of 
any given order w, Las the non-special line singularities of 
inflexions and double tangents ; C(irresponding to this the 
surface represented by the gt'neral equation (*5.c, y, z, wy‘' 
— 0, of any given order w, has, not the isolated plane sin- 
gularities, but the continuous singularities of the spinode 
curve or torse and the node- couple curve or torse. A 
piano may meet the surface in a curve liaving (1) a 
cusp (spinode) or (2) a ]»air of double jioinis; in each 
case there is a singly infinite system of such singular 
tangent jilanes, and tlic locus of the points ot contact is 
the curve, the eiiNc.hqie of the taiigimi planes the torse. 
The reciprocal singularities to these are the nodal curve 
and the cuspidal curve : the surface may intersect or 
touch itself along a curve in such wise that, cutting the 
surface by an arbitrary ])laiic, the curve of intersection 
has at each intersection of the plane with the curve on 
the surface ( I ) a double point (node) or (2) a cusp. Observe 
that these are singularities not occurring in the suiface 
represented by the general equation (*^)j’, y, r, tc)” = 0 of 
any order, observe further that in tlie case of both or 
either of these singularities the definition of the tangent 
plane must be modified. A tangent ]>lane is a jdane such 
that tlicre is in the plane section a double jjuint in addition 
to the nodes or cusps at the intersections wdth the singular 
lines on the surface. 

6. As regards isolated singularities, it will be sufficient 
to mention the point singularity of the conical point (or 
cnicnode) and tlie corresjamding ])laiie singularity of the 
conic of contact (or cnictropc). In the form'‘r case we 
have a }>oint such that the consecutive points, instead of 
l^ing in a tangent jilane, lie on a quadric cone, liaving the 
point for its vertex ; in the latter case wo have a plane 
touching the surface along a conic ; that is, the coiii[)lete 
intersection of the surface by the ])lane is made up of the 
conic taken twdcc and of a residual curve of the order w - 4. 

7. We may, in the general theory of surfaces, consider 
either a surface and its reciprocal surface, the re^-ipro 
cal surface being taken to be tlie surface enveloped by 
the polar ]danes (in regard to a givcm quadric surface) of 
the points of tlie original surfact*; or — what is better — w'o 

^ In a pl'ino rurvf the only .sjnjrnlantu's winrh netnl to tn* conbnlcied 
are tho^e that pri*sent tlieiiiselvi'-^ m riinkci's equations, for eveiy 
liigher singularity whatever is eipuvaleiit to a certain miinber of noiles, 
cusps, inflexions, and lioul.le l.nigeiits. As regards a surface, no such 
reduction of the higher singularities lias as yet been nmde. 
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may consider a given sunace in reference to the reciprocal 
relations of its order, rank, class, and singularities. In 
either case wo have a series of unaccented letters and a 
corresponding series of accented letters, and the relations 
between them are such that we may in any equation inter- 
change the accented and the unaccented letters ; in some 
cases an unaccented letter may be cijual to tlie correspond- 
ing accented letter. Thus, let w, w' be as befoie tlu^ order 
and the class of tlie surface, but, instead of iin mod lately 
defining the rank, let a be used to denote the class of tbe 
plane section and a the ordio- of the cireumscribed cone ; 
also let aS', be numbers referring to tlie singularities. 
The form of the relations is u -- (V( = rank ot'siirfaee) ; 
a' ==^n(7t-l) - S \ u’ =-n{7i-])- ~ S ; aS" ; 

n^ti{7i~^)^—S\ Jn the.se last equations aV, aS" are 
merely written down to denote projier eoires])oiiding com- 
binations of the several numbers referring to the singular- 
ities collectively denoted by S, S' res|)ectively. 'riie theory, 
as already mentioned, is a comjilex and difficult one, and it 
is not the intention to fiiither develop it here. 

8. A develo})able or torse corresponds to a curve in s]»ace 
in the same manner as a cone corresponds to a plane curve : 
although capable of representation by an (‘ijuation fl— 
(*0^, y, z, nf^y\ — 0, and so of coming under the foregoing 
point definition of a surface, it is an entirely distinct geo- 
metrical conception. We may indeed, qua surface, regaid 
it as a surface characterized by tbe ]noperty that eaeh of 
its tangent planes touches it, not at a single jioint, but along 
a line ; tins is cqui\alcnt to saying that it is the envelope, 
not of a doubly iufhntc scries of planes, as is a jiroper 
surface, but of a singly iiiiiinte system of j)lancs. Ihii it is 
jierliaps easier to regord it as tbe locus of a singly infinite 
system of lines, eacli line rn(‘i‘ting llu* I'uusecutive line, or, 
wdiat is the same thing, the lines being tangent lines of a 
curve in s’lace. The tangent plane is then the ])hnie through 
two consecutive lines, or, what is the same thing, an Ohcu- 
lating plane of the eurve, w’henee also the tangent plane 
intersects the surface in the generating line counting twoei*, 
and in a residual curve of tlie ordiT 7i - 2. The eur\ e is said 
to be the e<lge of regression of tbe dcvelojiable, and it is a 
cus]»idal curve lliereof ; that is to say, any plane section of 
the de>elo])able has at each jioint of inierstetion with the 
edge of regression a cusj). A sheet of jiaper bent in any 
manner without eruiii])li]ig gives a dcMilopable ; hut we 
cannot with a single sheet of pnjn'r pioperJy exhibit 
tlie form in the neighbourhood of the edge of regicssion ; 
we need two slieels connected ahnig a jilane cinvc, wdiich, 
wdien the pa]>er is bent, becomes tJie edge of regression 
and ap])ears as a cusjiidal curve on the suiface. 

Jt may be iiientioued that the condition w'lnch niiisL be 
satisfied in order that the equation —0 .dial! r< present a 
developable is - 0 ; that is, the lies, i.ni oi iunctional 

determinant formed w'ith the second ddfiaential cot flicieiits 
of U must vanish in virtue of the e<jual.ion (' 0, or-- what 

is the same thing- 1I{U) inu.d. contain U as a fa< Im*. ]f 
in (Wtesiaii coordinates the equation is t.dveu in the form 
.--/(j-, y)^0, then the coiidilion is //- a' 0 identically, 
wdiere ?*, a, t denote as usual iJie second tiitferential co- 
efficients of z in regard to jr^ // n‘^fn*cti\cly. 

9. A ruled surtace or reLOiliis is the locu.s (if a singly 
infinite system of lines, where the consecutive lines do not 
iiitor.sect; tins is a true .surface, for tln‘re is a doubly 
infinite scries of tangent plant's,- in fact any plane through 
any t>iie of the Imt's is a tangent j>Iane ol the suriace, 
tonclimg it at a ]K>iiit on the lint', and in siicli wi.se that, 
as the tangent jilane turns about the line, the ]K)iut of eoii- 
taet iriovrs along the line 'I'lie eoiiijileto intei .sect ion of 
the Kiirfaee by the tangent plane is math* up of the lino 
eoiinliiig om-e and of a residual curve of tlie older w- 1. 
A quadric surface is a regulu.s in a twofold manner, for 
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there arc on the surface two systems of lines each of which 
is a regulus. A cubic surface may be a regulus (see No. 
11 infra). 

Surfarca of the Orders 5, ami 4- 

10. A surface of thij second order ora (luadric surface is 
a surface such that every line meets it in two i)oints, or — 
what comes to the same thing “ -such that every plane 
section thereof is a conic or quadric curve. Such surfaces 
have been studied from every point of view*. The only 
singular forms are when there is (1) a conical point (cnic- 
node), when the surface is a cone of the second order or 
quadneono ; (2) a conic of contact (cnictrojie), when the 
surface i.s this conic ; from a different point of view it is a 
surface a p/a fie or flattened surface. Excluding these de- 
generate b)rms, tlio surface is of the order, rank, and (;lass 
each — 2, and it has no singularities. Distinguishing the 
forms according to reality, we have the ellipsoid, the 
hyperboloid of two sheets, the hyjierboloid of one sheet, 
the elliptic paraboloid, and the hy[)orbolic paraboloid (see 
GrKOMKTiiv, An ALYTTOAT i). A particular case of tlio clli|»- 
soid is the sphere ; in ab.stra(;t geometry this is a quadric 
surface jiassing throiigli a given (juadric curve, the circle 
at infinity. The tangent plane of a quadric surface meets 
it in a quadric curve having a node, that is, in a pair of 
lines ; hence there are on the surface two singly infinite 
sets of lines. Two lines of Ukj same set do not meet, 
but each liru^ of the one set meets each line of the other 
set ; the surface is thus a regulus in a twofold manner. 
The lines arc real for the hyperboloid of one sheet and 
for the hyjierbolic )»araboloid; for the other forms of 
surface they are imaginary. 

11. We have next the surface of the third order or cubic 
surface, which has also been very completely studuid. 
Such a surface may have isolated ]>oint singulariti<*s (enic- 
nod(‘s or ]»oints of higher singuiarit}^, or it may have 
a nodal line, wo have thus 21 -H 2, = 23 cases. In the 
gcmeral ease of a surface, witliout any singularities, the 
ouhjr, rank, ami class are "■ 3, (i, 12 rcs[»ectively. The 
surface has upon it 27 lines, lying by threes in 45 planes, 
wliich are trijile tangent ])lancs. Obsi'rve that the tangent 
plane is a plane meeting the surface in a curve having 
a node, l^'or a surface (►f any given order 7i there will 
be a certain numl»er ol [)lanes each meeting the surface 
in a curve with 3 nodes, that is, trijile tangent jdanes ; 
and, in the particular case where n~ 3, tlic cubic curve with 
3 nodes is of course a set of 3 lines ; it is found that the 
number of triple tangent ]»lanes is, as just mentioned, ~ 45. 
This would give 135 liniis, but through each lino we have 
5 such ])lanes, and the number of lines is thus =-=27. The 
theory of the 27 lines is an extensive and interesting om' ; 
in particular, it may be noticed that we can, in thirty six 
ways, select a system of 6 x 6 lines, or “ double sixer,” 
such that no 2 lines of tlie same set intersect each other, 
but that each line of the one set intersects each lino of 
the other set. 

A cubic surface having a nodal line is a ruled surface 
or regulus ; in fact any ])lano through the nodal lino meets 
the surface in this line counting twice and in a residual 
line, and there is thus on the surface a singly infinite set 
of lines. There are two forms; but the distinction between 
them ceed not bo referred to here. 

12. As regards quartic surfaco.s, only particular forms 
have been much studied. A quartic surface can have at 
most 10 conical ])oints (cnicnodcs) ; nn instance of such a 
surface is Fresnel's wave surface, which lias 4 real cnicnodes 
in one of the principal planes, 4x2 imaginary ones in 
the other two lu-incipal planes, and 4 imaginary ones at 
infinity, —in all 16 cnicnodes; the same surface has also 4 
real + 12 imaginary planes each touching the surface along 
a circle (cnictropes), — in all IG cnictropes. It was easy 


by a mere homographic transformation to pass to the more 
general surface called the tetrahodroid ; but this was itself 
only a particular form of the general surfacij witli 16 
cnicnodes and 16 cnictropes first studied by Kunimcr. 
Quartic surfaces with a smaller number of cnicnodcs have 
also been considered. 

Another very inqiortant form is the quartic surface 
liaving a nodal conic ; the nodal conic may be the circle 
at infinity, and have then the so-called anallagmatic 
surface, otlicrwisc the cyclide (which includes tlie particu- 
lar form called Diipins cyclide). These correspond to the 
bicircular quartic curve of plane geometry. Other forms 
of quartic surface might be referred to. 

CongmcTices and Complexes. 

13. A congruence is a doubly infinite system of lines. 
A lino depends on four parameters and can therefore bo 
determined so as to satisfy four conditions ; if only two 
conditions are imposed on the line w’e have a doubly 
infinite system of lines or a congruence. For instance, the 
lines meeting each of two given lines form a congruence. 
It is hardly necessary to remark that, imposing on the line 
one more condition, we have a ruled surface or regulus ; 
thus we can in an infinity of ways separate the congruence 
into a singly infinite system of reguli or of torses (see 
infra. No. 16). 

Considering in connexion with the congruence two 
arbitrary lines, there will be in the congruence a deter- 
minate number of lines which meet each of these two 
lines; and the number of lines thus meeting the two lines 
i.s said to be the order-class of the congniimce. If the tw'o 
arbitrary lines are taken to intersect each other, the con- 
gruence lines which meet each of the tw'o lim‘.s separate 
them.selves into two sets, — those which lie in the plane of 
the tw'o lines and those which ]>ass through ihi‘ir intersec- 
tion. 'Ihere wdll be in the former set a determinate nurnl)er 
of congruence linos which is the on/er of the congriU‘nce, 
and in the latter set a determinate number of congruence 
Iine.s which is the class of the congruence. In oihin* word.s, 
the order of the congruence is equal to the nninbiir of 
congruence lines lying in an arbitrary ])lane, and its cla.ss 
to the number of congruence lines i>assing throiigli an 
arbitiary point. 

The following sy.stems of lines form each of them a 
congruence : — (A) lines meeting each of two given curves ; 
(11) bne.s meeting a given curve tw’ico; ((J) lines meeting a 
given curve and touching a given .surface ; (D) lines touch- 
ing each of two given surfaces ; (E) lines touching a given 
surface twice, or, say, the bitangents of a given surface. 

The last case is the ino.st general one ; and converf»(‘ly 
for a given congruence there wdll be in general a surface 
having tlio congruence lines for bitangents. This surface 
is said to be the focal surface of the congruence ; the 
general surface witli 16 cnicnodes first presented itself in 
this manner as the focal surface of a congruence. But 
the focal surface may degenerate into the forms belonging 
to the other cases A, B, C, D. 

14. A complex is a tri])ly infinite system of lines, — for 
instance, the tangent lines of a surface. Considering an 
arbitrary point in connexion with the complex, the com- 
jilcx lines which pass through the point form a cone; 
considering a plane in connexion wdth it, the comjilex 
lines which lie in the plane envelope a curve. It is easy 
to see that the cla.ss of the curve is equal to the order 
of the cone ; in fact each of tliese numbers is equal to 
the numbi‘r of complex lines which lie in an arbitrary 
jdanc and ])ass through an arbitrary point of that plane; 
ami we then say fWer of complex == order of curve; 
7'anl' of complex = class of curve = order of cone ; class of 
complex =- class of cone. It is to be observed that; w^hile 
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n Su^ruta (such as the rhinoplastic) which were of native 
nventiou ; the elaborate and lofty ethical code appears to 
je of pure Bralinianical origin; and the very copious 
uateria medica (which included arsenic, mercury, zinc, 
ind many other substances of permanent value) does not 
contain a single article of foreign source. There is evi- 
ience also (in Arrian, Strabo, and other writers) that the 
East enjoyed a proverbial reputation for medical and sur- 
gical wisdom at the time of Alexander’s invasion. We 
nay give the first place, then, to the Eastern branch of 
die Aryan rare in a sketch of the rise of surgery, leaving 
i& insoluble the (piestion of the date of the Sanskrit com- 
»ondiiims or compilations which ])ass under the names 
jf two representative persons, Charaka tuid Su^ruta (the 
iates assigned to these ranging as widely as 500 years on 
3ach side of the Christian era). 

The Sii^^rufa speaks throughout of a single class of 
wactitioners wlio undertook both surgical and inedieal 
3ases. Nor were there any fixed <lcgrees or orders of 
ikiJl within the jnofession ; even lithotomy, which at 
Mexaiidiia was assigned to specialists, was to be under- 
taken by any one, the leave of the rajah luuing Ikhui 
first obtaiiu'd. The only distinction recognized between 
inedieine and siiigery was in the inferior order of l)arl>eis, 
uail-tninmors, ear-borers, tooth-dra\\ors, and jdilebotomi.sts, 
who were outside the llrahmaiiieal easte. 

Sii’iruta deseribes more than one hundred surgical instru- 
inenls, made of steel. They sliould have good handles and 
firm joints, be w’ell polished, and sharp enough to divide a 
hair ; they should be perfectly clean, and kept in tlannel m 
a wooden b(»x. They included various sha]»es of scalpels, 
bistouries, lancels, scarifiers, saw’s, bouc-ni]ipers, scissors, 
trocars, and medics. There were also blunt hooks, loo[)s, 
[irobes (including a caustic-holder), directois, sounds, scoops, 
and forceps (fur jHil^jd, itc.), as w'ell ascatlieteis, syringe>, 
a rectal siieculum, and bougies. There w«‘re fourteen 
varieties (»f bandage. 1’he laNourite form of sjdiiit Wcas 
made of thin slij).s of bamboo bound together with string 
and cut to the lengtli reipiinsd. AVisc says that he has 
freijuently used “this admirable s])lint,’’ ]>articularly for 
fractures of llie thigh, humerus, radius, and ulna, and it lias 
been subsecjiieiitly adopted in the English army under the 
name of the “ patent rattan cane s[>liiit.” 

Fractures were diagnosed, among other signs, by cre- 
])itus. hislocations were elaboiately elassitied, and the 
difierential diagnosis giviai ; the trealmeiit was by true- 
lion and countertraclion, circumduction, ami other dextei- 
ous manipulation Wounds w^ere divided into incised, 
punctured, lacerated, ctintused, ttc. (Hits of the head and 
face were sew'ed. Skill in extracting foreign bodies was 
carried to a great height, the magnet being used for iron 
partieh‘s under certain specified circumstances. Inllam- 
Illations w'cre treated by the usual antiphlogistic regimen 
and api»liances ; \emiscction w'as [iractised at several otlier 
points l)(‘sidi*s the Ijend of the elbow' ; leeches were more 
often resorted to than the lancet ; ciipjiiiig also W'as in 
general use. l*oiilticiiig, fomenting, and tlie likt‘ were 
done as at ])resent. Ainjmtation w'as done now and tluai, 
notwithstanding tlio want of a good control over the 
liamiorrhage ; boiling oil was a]»plied to the stumj), with 
pressure by means of a cup-formed bandage, pitch being 
sometimes added. Tumours and enlarged lymphatic glands 
were cut out, and an arsenical salve apjilied to the raw 
surfaces to prevent recurrence. Abdominal dropsy and 
hydrocele w'cre treated by tajiping with a trocar ; and 
varieties of hernia were understood, omental hernia being 
removed by operation on the scrotum. Aneurisms were 
kuow'n, but not treated; the use of the ligature on the 
continuity of an artery, as well as on the cut end of it in a 
flap, is the one thing that a modern surgeon will miss some- 


what noticeably in the ancient surgery of the Hindus ; and 
the reason of their backw'ardness in that matter was doubt- 
less their w'ant of familiarity with the course of the arteries 
and with the arterial circulation. Besides the operation 
already mentioned, the abdomen w'as ojieiicd by a sliort 
incLsion below the umbilicus slightly to the left of IIk' 
middle line, lor the purpose of removing intestinal eon- 
cretioiis or other obstruction (lai»arotoiiiy). Only a small 
segment of the bowel was exposed at oni; time ; the con- 
cretion when found was removed, tlie intestine stitelie<l 
together again, anointed with ghee and honey, and returne<l 
into the cavity, liithotomy was jiractised, v\ ithoiit the stafi'. 

There w'as a plastic opi‘iation for the restoration of tho 
nose, tho skin being taken from tlie eheek adjv)iiiing, and 
the vascularity ki‘pt u;) by a bridge of tissue. Tlie 
ophthalmic surgery included extraction ot lalaiact. Ob- 
stetric o]»erations w'ere various, including ea*saieaii section 
and crushing the fatns. 

The medication and constitutiomd tieatment in surgical Medical 
cases W'ere in kee]>ing with the gtmend can* and elaborate- tiw.it- 
ness of their practice, and with the copiousness ot their 
materia medica. Ointnient.s and other external ap[)lieations 
had usually a basis of ghee (or clarified butter), and con- 
tained, among other things, such metals as arsenic, zinc, 
copper, increiiry, and sulphate of iron. For eveiy cnici 
gemy and eviM-y known form of disease tliere were ela- 
boiMte and minute directions in the .Cistras, whicli weie 
taught by tho jdiysiciaii prii‘Sts to the 3oiii]g as])irants. 

Book learning w'as considered of iioum* witliout e\j>erieii(’e 
and manual skill in ojierations ; tJie ditlereiit surgical P™' * 
ojierations were .shown to the .student upon wax sjiieacl on 
a board, on gourds, eucumbeis, and other soft fruits ; tap- 
ping and ]uineturing wen* piaetisiMl on a leathern bag filled 
with waUr or soft mini; .scarili(*alionH and bleeding on 
the fre.sh hides of animals fiom which tlie hair had been 
renuned; jninctuiing and lancing upon tin* hollow stalks 
of w'ater-lilies or tho vessels of dea<l anim.ils ; liandaging 
-was praetisid on fiexible models of the Jnimaii body; 
.sutures on l( alln r and cloth ; the plastic ojieiatioMs on dead 
animals; and the a])[>lieation of caustics and cauteries on 
living anim.ils. A knowli'dgo of anatony'^ was la id to bo 
neeessaiy, but it does not appear fli.’it it w.is .s>.slematieall3' 
aequiri‘d lyMli.s.section. Snpt rstitnnis and tJii'Uigii* idt'fn 
wore diligently kept up .so as to impiess llio vulgar. Tho 
W'holo body^ot teaeliing, itself tlie ^hov giowth ot iiincJi 
close observation and [irofoniid tlmiking during the \jgoi- 
ous period of Aiyaii pn>gress, was given out in later times 
as a revi*latiou fiom heaven, and as le.stnig iijiun an 
ab.soliito authority. I’athologu-al principles weio in»t 
wanting, but tiny" W'eio deri\eil fiom a ])nrt l\ aibiliaiy «>r 
(*on volitional ]»h3'siolug\ (wind, Inh*, and phlei:m) , and tho 
whole elaborate falnie of rules and dii eetion-., gie.it though 
its utility inu.st )ia\e been for many gem latioiis, was 
W'lthout tho (jiiickening ])ow'er of reason and fieedoin, and 
became inovitabl}' .stitf and decicpit 

Tho ("liiiieso a]>y»ear to ha\e been far behind the Hindus ChincHe. 
ill their knowledge ol medicine and sni'n-iy, notwith- 
standing that (Tina ynofited at tho .same liino as 'J’ibct 
ly the ini.s.sioiiary |ii(»pagat ion ol Buddhism Surge 13" 
in jiarticular had hardly di\eIoy)L*iI among them beyond 
tho nieio.st rudiments, owing; to their religions re.sy»eit 
for dead bodies and then unwillingness to diaw blood 
or otlierw’i.so interfere with tlie, living stinctUH*. Their 
anatomy and pJiysiology have been from tho earliest times 
uiiiusually fanciful, ami their .surgical yiractico has com. 
sistc*d almo.st entirely of external ayiydications. Tnmoiir.'i 
and boils were treated by scarifications or incisions. TJni 
distinctive (’hinc.se. surgical invention is a(*uy>nncture, or 
tho insertion of fine nei‘dl(i.s, of hardened siher or gold, 
for an inch or more (w'iih a twi.sting motion) into the 

aXII. -- 
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resection of tlio rib is mentioned. Trei)hining lias the 
ciime prominent place assigned to it as in the (*ret‘k 
surgery. The resciurces of contemporary surgery may be 
estimated by the fact that subcutaneous urethrotomy was 
practised when the urethra was blocked by a calculus. 
Amputation of an extremity is described in detail for the 
first time in surgical literature. ^Mention is made of a 
variety of oi>hthalmic operations, which w’ere done by 
specialists after the Alexandrian fashion. 

Galen’s practice of surgery was mostly in the early part 
of his cari'cr (born 130 a.d.), and there is little of special 
surgical interest in his writings, great as their importance 
is for anatomy, physiology, and the general doctrines of 
disease. Among the oiicrations ertidited to him arti resec- 
tion of a )»ortion of the sternum for caries and ligature 
of the tem])oral artery. Jt may be assumed that surgical 
»<1*T ])ractice was in a flourishing condition all through the 
‘ period of the empire from the accounts preserved by 
ipu-o Oriliasius of the great surgeons Antyllus, Leonides, llufus, 
and Heliodorus. Antyllus (300) is claimed by llascr as 
one of the gieatest of the world’s surgeons; he had an 
operation for aneurism (tying the artery ahovc and below the 
sac, and evacuating its contents), forcataracd, for tlicturc of 
stammering, and lie tn‘ated contractnu's by something like 
tenotomy, liuf ns and 1 lelindoi ns are said to have practised 
torsion lor the arrest of luemorrhage ; but in later ]»eriods 
both that and the ligatuie a]>]>ear to have given w'ay to 
the. actiud cautery. ilaser speaks of tlie oi»eration fi»r 
scrotal hernia attrihuled to lleliodoius as “a lirilliant 
c*xam]de of the surgical skill during the empire.” The same 
surgeon treated stii(‘tuni of the urethra hy internal si'ction. 
Loth Leonides and Antyllus removed glandular s\v(‘lling.> 
of the neek ) ; the latter ligatured vi‘s.seis hefou* 

cutting them, aiul gives directions for avoiding the carotid 
artery and jugular vein. Tln^ well-known (►peration of 
Antyllus for aneurism has lieeii mentioTUMl before. Flaj)- 
am]aitations w^eie jiraetised by Li*onides and lleliodoius. 
]>ut perhaps the most striking illustration ot thcadvaneisl 
surgery of the ]n‘riod is the freedom with which hones 
were lesected, im hiding the long bones, the lower jaw, 
and the u]»]»er jaw. 

'7aii- AVliatever i»rogress or decadence surgery may liavi* t \- 
jieiienced during the next three centuries is summed up 
in +he authoritative treatise of I’aulus of yEgina (doO). Of 
Ills seven hooks the hixtli is entirely devoted to o]»erative 
surgery, and the foiirtli is largely oe<*n[)ied witli surgical 
diseases. The iinjuirtance of I’auhis for surgical history 
during several centuries on each side of his own jieiiod 
wull a]jju'ar from the following remarks of Francis Adams 
in his translation and commentary (vol. ii. ]>. LM7), 

** Tins book (bk. VI ) contniiis the most (*oin|»b‘t(.* systvin of opci.i- 
livc singly wlm b bas coiik’ down to us tioiii aiicivnt tiim-s . . . 
Haly Abbas lu the 9lh]>ook of Ins Pnn'tira ( opit s almost wcrvlhnig 
from I’aulii.s Albiicasis [Abul<*asKs] gives more oin^ni.d mattM 
on suigoiy than any other Arabian aiilhoi, ami ,vet, as will be se* n 
liom oiir eommeiitaiy, he is imleiited (orwliole ilia|iUrs to P.iuliis 
In the ot Rliases, that pri'cioii<j lejiosiloiy td umieiit 

o|nnioiis on medieal siibjeels, it there be an^ suigieal inlormatnm 
not to be found in our aiitlmr it is mostly deiniil liom Aiityllin 
and Arebigenes As to the other authorities, although we’ will 
oeeasioiiallv have to t.\jdani llieir opinions upon partieiilar subjeels, 
no one bas treated of suigery in a .systernatieal mannei ; fbi e^ell 
Avu'eiiua, who tieats so liillv of everything else eonnei led with 
medicine, is defeetixi* in Ins aeeonnts of .snigieal ojieiatnms , and 
the dcseri|»tions wliieli lie does give of them aie almost .ill boi lowed 
from oui author. The aeeoiints of fiaetiires and dislocations given 
by Hipi»ocrdtes and bis eommentator Oaleii may be pronotinecd 
almost complete ; but the information wdiieh they su]»j»ly ujum 
most other snrgn al subjects is scanty.” 

It is obviously iinjio.ssible in a brief space to convey any 
notion of the coin[)rehensi\eness of the surgery of Pauliis ; 
his sixth book, wdtli the peculiarly valuable commentary of 
Adams, brings the whole surgery of the ancient world to a 


focus ; and it should he referred to at first hand. Faulus 
himself is credited wdth the prin(*i]»lc of local depletion a.s 
against general, with the lateral ojicralion for stone instead 
of the mesial and with understanding the merits of a free 
external incision and a limited iiiteinal, with the diagnosis 
of aneurism hy anastomosis, with an operation for aneurism 
like that of Antyllus, with ainpulatiori of the cancerous 
breast by crucial incision, and with the treatment of 
fractur(‘d patella. 

The Arabians have hardly any greater merit in medicine Arabian, 
than that of )u (‘.serving intact lhi5 hetpiest of tin ancient 
world. To surgery in particular their sei vices aio .small, 

— first, heeaiise their leligiou proscribed tin* jiraetiee of 
anatomy, and secondly, because it was a cliaractciistic 
of their race to acei'jit with (‘(pianimity the sutFcriiigs 
that fell to them, ami to decline the means of alleviation. 

The great naiiu's of Ili(‘ Arabian .selmol, Avicenna and 
Averroes, are altogillicr nnimportant loi surginw. Their 
one dLstinctivcly surgical writer was Al>ul<‘asim (d. 1 ll!3), 
who is chiefly celeluated for his fii'e use of the actual 
cautery and of caustics. Jle showed a good deal of char- 
acter in declining to ojierate on goilii*, in lesorting to 
tracheotomy but sparingly, in refu.sing to ineddk’ with 
eanciT, and in evacuating large ahsce.s.st;s by di*giei‘s. 

For the five Imndred years following the work of I’aiilus Medi- 
of yFgina there is nothing to rec<ird but the names of a fow***'*^^ 
])ractition(irs at the court and of imitators or compilers. 
McamvhiJe in we.steni Fniopi*. (ajiart from tin* Saracen 
civilization) a medical s(“hool laid gradually grown n[) at 
Salerno, whitdi in the lOth century liad already hi‘come 
famous. From it i.s.siiod th(‘ Rn/nnm a work 

u.s(‘d hy the laity for several ci‘iiluiie.s, and the Com- 
inniihum which circulated among tlu‘ iirofcS' 

sion. The serious d(‘chne of tlie school dates from the 
founding of a univcisity at Najiles in lliLM. In its best 
period inincesand nobles re.soiled to it for treatnu‘nt from 
all pints of Furopo. The hotel di(‘U of Lyons had been 
lonnd(‘(l in 500, and that of Fans a (‘entuiy biti'i. Tlie 
.scliool of Moiitjielher wa.s founded in 10l’5, and became 
the rallying j, int of Aiabiaii and .b'vvi.sli learning. A 
good dial of the medical and suigical ]naetice wa.s in the 
hands of Ihi' n'ligious orders, jiai tn ulaiJy of tlic licnedie- 
tiiie.s. The ]>iactiee of .smgcr> b) tin* clcigy was at Ji'iigth 
lorbiddeii by the (Oiiiicil ot Touis (11(13). Tlie .suigieal 
writings of tlie time weic nieie H‘]nodui‘tions ol tlieelassi 
cal or Arabian aiitliois “unii.s non dn-it nl.■^I «piod alter.” 

One of tlie tirst to go l»a«‘lv to jnde[)(‘nd(‘nl ob.scrvation 
and lellevion was William of Salicclo, wbo belonged to 
till* .scliool of l>(»logna; bis v\oik (ll-’7.">) ad\<»c,iti‘s tin- use 
of the knife in iiiaiiy e<isi‘S vsliere the aflnal eaiilt'r} was 
used by ancient picM*ri])lJon. A gieatei iiana' in tiie hi.s- 
torv of medieval .singciy is that ot liis pu]‘il Lanfianclii 
of Milan, wbo migrated (owing to p(»lili'*al tioiible^) first 
to Lv oils and tlicn to I’.iii^ Ibi dnliiieiiisli(‘d bi'twcin 
arttMiul and venous li.omm ibage, and is said to have u.sed 
tlie lig.ilure for the toiiiier ( ’out cmpoi.n y v\ itli Imn in 
France was Jlenii dc Momh'ville of the school of Mont 
pelJier, whose leaching is licst know n tluon‘.r}i that ot his 
more famou.s pupil Guy de Cb.inliac; tin* Chnuiiiiv of tlie 
latter liears the date (d l.‘»fi.‘l, and maiks tlii‘ adv.mce in 
piviM.sion winch tin* levival of anatomy by Moiidino liad 
made ])Os.sibl(‘. Eiglitci'ii yi'ars ]»efoie Lanlrainhi came 
to J’an.s a colb-ge ot snigcons wa.s founded there (ll?79) 
hy Fitaid, who had aeeompanied St Jjouis to J*al(.‘.stine as 
his snrgt.on. The college was under the protistion ol S'. 

Go.snias and St Damiann.s, two pi act it ion era of medicine 
who suffered martyrdom in the reign of Diocicf win, and it 
Ixicaim* known as the ( ’ollcge de St ( Vmie. Fiom tin; time 
that Lanfranchi joined it it attracted many jmpils. It 
maintained its independent exi.stence for several centuries, 
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alongside the medical faculty of the university; the corjjora-* 
tion of surgeons in other cai>ital.s, sucli as those of London 
and Edinburgh, were modelled upon it. 

The 1 1th and 15th centuries are almost entirely without 
interest for surgical history. Tlic dead level of tradition is 
broken first by two men of originality and genius, Paracelsus 
and I’an'i, aiul by the revival of anatomy at the hands of 
Vesabus and Fallopius, ])rofessors at Padua. A[»art from 
the mystical form in which much of his teaching was cast, 
Para- Paracelsus has great merits as a reformer of surgical 

celsus. practice. ‘‘Tlie high value of liis surgical writings,” says 

Haser, ‘Mias lunui recognized at all times, even by his 
opiKUients.” Tt is not, however, as an innovator in o]»era- 
tive surgery but rather as a direct ob'^erver of natural 
processes that Paracelsus is distinguished. TIis description 
of “hospital gangrene,” for example, is jierlectly true to 
nature; his numerous observations on syphilis are also 
sound and sensible ; and he was the first to jioiiit out the 
connexion iietween cretinism of the oilspring and goitie 
of tlie ])arents. He gives most prominence to tlie healing 
of wounds. His special surgical treatises aie Hvtne 
Chinirgh' (Ih’JS^and Ihr t/ro.\sr nt‘i ( 1 5,'?G .'17), 

the latter being the bi'st known of his works. Soniewliat 
lat(!r ill dale, and of much greater eoncrete im])orta!icc 
Farf*. for suigeiy than Parae(*lsns, is Ambroise Pare (1517 
1590). He bi'gan life as aj^prentice to a barber-surgeon 
in I’aris and as a pupil at the hotel diiMi. His earliest 
opport milt It'S weie in miJitaiy surgery during the campaign 
of I'raneis I. in pK'dniont. Instead of treating gunshot 
w'oiinds A\ith hot oil, according to the ])ractice of the day, 
he liad the tcjineiity to trust to a sinipli*, bandage; aiul 
from that beginning he jiroceeihsl to many other de- 
VM'lopments of lational smgery. In 1515 lie ]uibbslied at 
Paris /.f? mUhinh de tralrirr An Aoc/cn jutr haajue- 

( t ((n/frea h<tsf(^ns a /at. Tlu‘ s<m}e >ear In' began to 
attend the lei'tures ot Sylvius, tin' Pans tesuher of anatomy, 
to \Nli()m h(* b(*eamo prose.ctor ; and bis next book W’as an 
Atiahmt// ( 1550). His most ineinorabh* ser\i<*e was to get 
the use ot the ligature for large arteries generally adopted, 
a method of controlling the h.emorrhage wliich made aiii- 
jmtation on a large sc.de pos.->ible for tlie fiist time in 
Jiistoiy. Like PaiacidsUs, he writes simply ami to tin* 
point ill the l.inguage of the pe(»ple, wliilo lie is free from 
tlie eiiciimbr.iiK’e ol mystical theories, whhdi detract not a 
little Iroin the merits of his iellow-reb»rmer in (Germany. 
Jt is only in his book on monsters, written towards the 
end of hi*' cari'er, that he sinews himself to have been by 
no means fiee from superstition. I’are was adoretl by the 
army ami greatly <‘steemed by sureessive J^V<*ii<*li kings ; 
but his innovations were opposed, as usual, by tlie faculty, 
ami lu' bad to juslify tin*, use of the ligature as wadi as he 
could by <|uot.il}ons from (lalen ami other ancients. 

Six- Surgery in the Ibth century leeoven'd much of the 

ttjciith dexti'rity ami resource that had distinguished it in the 
ci-uiury. }H*nods of anlhputy, wliilc it iimh*rwont the develop- 
ments opened up to it by new’ forms of wounds inflicted 
by new w'i*H])ons of warfare. The use of tin* .staff and 
other instruments of tluj “apparatus major” was the chief 
improvement in lithotomy. A “radical cure” of hernia 
by sutures snjiersedcil the old a])pli^*atioii of the actual 
cautery. The earlier modes of treating stricture of tlie 
urethra w’<‘n* tried ; jilastic operations w’cre once more done 
with something like the skill of ilrulimanical and classical 
times ; and ophthalmic surgery was to some extent rescued 
from the liands of ignorant jiroteiiders. It is noteworthy 
that evt ‘11 in the legitimate ])rofession dexterous special 
Ojieratioiis were ke]>t secret ; thus tlie ii.se of the “apparatus 
major” in lithotomy w’as handed down as a secret in the 
family of Laurence Colot, a eontemporary of Par6 s. 

The 17th century w’as distinguished rather for the ra])id 


jirogress of anatomy and physiology, for the Baconian and 
Cartesian philosophies, and the keen interest taken in com- 
plete systcin.s of medicine, than for a high standard of 
surgical iiractice. The teaching of rar6 that gunshot 
wounds were merely contused and not poisoned, and that 
siin]>le treatment was the best for them, was enforcetl anew 
by Magati (1579-lG‘i7), Wiseman, and others. Trephining 
was freely resorted to, even for inveterate migraine; Philip 
William, inince of Orange, is said to have been trephined 
seventeen times. Flap-auijmtations, whieh had been prac- 
ti.sed in the best ])eiiod of llonian surgery by Leonides and 
Heliodorus, wme reiiitrodui'cd by Jjowdham, an Oxford 
surgeon, in 1679, and jirobably use.d by Wiseman, who was 
the first t o practise the jirimary major amputations. Fabriz 
von TIildeii (1560-1631) iutioduced a form of tourniquet, 
imule by ]»lacing a ])iece of wood under the bandage en- 
circling the limb; out of that there grew the bloek- 
tourni([uet of IVIorel, first used at the siege of Besan^*on iti 
1674 ; and this, again, was supersed(‘d by Jean Louis Petit's 
screw’-touriiiquet in 1718. Strangulated lH*rnia, w hich waxS 
for Jong avoided as a voll we fant/ere, became a subject of 
operation. Lithotomy by tlie lateral method came to great 
]»erfec‘tion in the liands of Jacipies Beaulieu. To this 
century also belong the first indications (not to mention 
the Alexandrian ]M*actice of Ainmoiiiiis) of cnushiiig the 
.stone in the bladder. The theory and jnartice of trans- 
fusion of blood o(‘cupied much attention, esjiecially among 
the busy sjnnts of the Iloyal Society, sik li as Bo^le, 
Lower, and others. The .seat of cataract in tlie substance 
of tin*, k'lis was first made out by two French surgeons, 
Quarre and Tiasiuer. Perh}ij)s the most iinpoi tant liguie in 
the surgical history of the (‘c.ntury is llichavd Wiseman, tin* Wj 
father of Fnglisli surgery. AViseman took the Loyalist side 
in the wars of tin* (\uiimoii wealth, and wus xsurgeon to 
James 1. and (^hailes I, and accomjianied Charles II. iii 
his exile in Lranee and tlie Low (Vanitiies. Alter serving 
for a tnm* in the Span h llec't, lie jtniied tin* Loyalist cause 
ill Engl.-iiid and waxS taken ])nsonerat tlie battle of Worce- 
ster. At the Lcstoration he lH‘came sirj cant-surgeon to 
(.^liailes J L, and held the same ollice under James J L 11 is 
SfiVii Cliinnyirfd. TreaiiMs w’eni first jmblislicd in 1676, 
and went tliiongh fieveral editions , they i»‘l.ite to tumonis, 
ulcers, diseases of the anus, king's eiil (sciohila), wounds, 
jracturcs, luxations, and lue.s vi*nerea. AVisi'inaii was the 
lii'xst to advocate primary amputation (or ojicratioii beiore 
the onset of fever) in cases of gunshot vMmmls and other 
injuries of the limbs. He introduced aksti the ]>ractici* of 
treating aneurisms by compression, ga\ e an accurate, account 
of fungus articulorum, and iinjiroved the (»j)(‘rative pro- 
cedure ft»r hernia. 

The 1 8th century marks the establishment of xsurgeiy Ej 
on a broader basis than the skill of individual surgeons of 
the <*()urt and army, and on a more scientific basis than 
the rule of tlminb of the multitude ot bailier-surgeons and 
other inferior ordi'rs of practitioiu*i’s. In Paris the Col- 
lege de St (Vmie gave way to the Academy of Surgery in 
1731, with Petit as director, to which was added at a 
later date the hlcole Prati<[ue de CJiirurgie, with Chopart 
and Dcxsault among its first profesxsorxs. The Academy of 
Surgery set u}) a very high standard from the tirst, and exer- 
cised great exi-lusivencxSxS in itxS publications and itxS hono- 
rary membership. In London and Edinburgh tlie develoj)- 
raent of surgery proceeded on less aeadeinioal lines, and with 
greater scope for individual effort. Private dissecting 
rooms and anatomical theatres were started, of which per- 
liapxS the most notable w’as Dr William Hunter’s school in 
Great Windmill Street, London, inasmuch as it w^a,s the 
firxst perch of his more famous brother John Hunter. In 
Edinburgh, Alexander Monro, first of the name, became 
professor of anatomy to the company of surgeons in 1719, 
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transferring his title and services to the university the year 
after ; as he was the first systematic teaclier of medicine or 
surgery in Edinburgh, he is regarded as the founder of the 
famous medical school of that city. In both London and 
Edinburgh a coiniwiny of barbers and surgeons had been in 
existence for many years before ; but it was not until the 
association of these companies with the study of anatomy, 
comparative anatomy, i)hysiology, and pathology that the 
surgical profession began to take rank Avith the older order 
of [)hysi(;ians. Hoikjo the significance of the eulogy of 
a living surgeon on John Hunter : “ more than any other 
man he helped to make us gentlemen {Uunterian Oi'afion, 
1877). The state of surgery in (Tcrmany may be inferred 
from the fact that the teaclnng of it at the new university of 
Gottingen was for long m the hands of Haller, whose oflicc 
was “ ]>rofoss()r of theoreti(!al nuidicine.” In the rnisisian 
army it fell to the regimental surgeon to shave the officers. 
At licrlin a iiiedieo-cliirnrgieal college was founded by 
Mirgoon general Holtzendorff in 1711, to Avhich Avas joined 
in 17120 a scIkjoI of clinical surgery at the (ffiaritc. ISIili- 
lary surgeuy was the original })urpo.se of the scliool, A\diicli 
still exists, si<le by side Avith the surgical cliiii(jues of the 
faculty, as the Kricdrich Wilhelm’s Institute. In Vienna, 
in like manner, a sc'hool for the training of army .surgeons 
Avas founded in 178o, -.loscph’s Academy or the Josi‘])h- 
innin. Tlie first systematic teaching of snrg(‘ry in the 
United States AAas by Dr Sljipjien at Tliiladt l]>hia, where 
the medical college toward.^ the cml of the e(‘ntury as as 
largely officered by ])npils of the hklinburgh .school. With- 
out attempting to euumerate the great nani(‘S in surgery 
during the IStli eiMitnry, it ssill be. ijo.s.^ibie to introduce 
the more prominent (d them in a brief .sketch of the addi- 
tions to the ideas and resources of surgery in that period. 
A great jjurt of tlie advance Avas in smgical pathology, 
including I’etit’s o]>servatioii.s on the fonnatiou of thrombi 
in .scA^ensl ve.s,sels, I lunter’s account of the reparati\e ]»ro- 
cess, llcnjamiii HeH’s classification of ulcers, the ob.serAC- 
t ions of Diihainel ainl other.s on the fonn.ition of callus 
and on bone-repair in general, Tott’s di.stinetion bet a\ ecu 
.s]»inal enrN.alnrc from caiies or ab.seess of the Aeit<*br.e 
and kyj)lio.sis from other cau.ses, observations by Aaiions 
surgeons on chronic disease of the liip, knee, and other 
joints, and Cheselden’s descrijdion of neuroma. Among 
the grcjit im]»rovement.s in surgical pnxs'duie avc liave 
(ffii'selden’s o])eration of lithotomy (six deaths in eighty 
ease^), lI.iAvkin.s’s cutting gorget for the .same (ITnJ), 
llunicr’s o]H*ration (US.")) for poplit«'al aneurism by tying 
the femoral arteiy in tlie canal of tho triei'ps Avherc its 
walls were sound (“ excited the greatest Avonder,'’ Assjiliiii), 
Vet it's, Desault’s, and I’ott’s treatment of fractures, (bm- 
bernat’s (llareelona) operation for .strangulated femoral 
hernia, rott’.s bistoury for fistula, Whitens (Manclie.stei ) 
and Park’s (Lwerpool) excision of joints, Petit’s invention 
of the screw lonmniuet, the .same surgeon’s operation for 
lacrymal fistula, C’hopart’s partial amputation of the 
foot, Desault’s bandage for fractured clavicle. Prom field’s 
artery-liook, and Che.selden’s operation of irideefoniy. 
Other surgeons of great versatility and general merit were 
fiharj) of J^ondun, Goodi of Norwicli, Tfry of Tweeds, 
David and Lc (?at of Pouen, Sabatier, La I’aye, Leilran, 
Louis, Morand, and Pm-cy of Pari.s, Pertrandi of Turin, 
Troja of Naples, Pallet a of Milan, Sclimueker of the J’rus- 
sian army, August Picliter of (fottingen, Sicbold of Wurz- 
burg, Olof Acrel of Stockholm, and (’alliseu of Co]>en- 
liagen. 

Tavo things have given surgical knoAvledge and skill in 
tho lOtli century a character of scientific or positive 
cmnulativcnoss and a Avide diffusion through all ranks of 
the profession. The one i.s the founding of mu.seums of 
anatomy and surgical pathology by the Hunters, Dupuy- 
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Iron, Cloquet, Bluraenbacn, Barclay, and a great number 
of more modern anatomists and .surgeons ; the other is tho 
method of clinical teaeliing, excmplitled in its highest 
form of constant refereneo to i)rinei])les by LaAvrence ami 
Syine. In surgical ])rocediire the di.scoveiy of tho aii- 
aistbetic i)ro])erties of ether, chloroform, methylene, <te., 
has been of iiiealculable service ; wliile llie eonservativo 
principle in operations ujxm disoa.sed or injured ]».'irts and 
what may bis called the liygicnie idt‘a (or, more narroAvly, 
the antise])lic princij»le) in surgical dre.ssings haAe been 
equally beneficial. The following are among the more 
important additions to the resomce.s of tlie sm gical art * — 
tho thin thread ligature for in teiies, inlrodins'd by Jones 
of Jersey (iSOo), the re\i\al of torsion of ai terns by 
Amussiit (1S*J9) ; tlie iiraeth'e of drainage by Ch.is.saignae 
(18.^)9); as[)initi()U by Pellctan and leeent inipiovers; 
the plaster-of J^aiis barnhige or other iininov.ible ap[»lnM- 
tion for simjile Iractnres, club-foot, tG*. (an old J'^asterii 
piiu'tico recommcndtsl in Eun>])e about ISll by tlie 
English consul at Bassorah) ; the re-bri‘aking of badly 
.s(‘t fractures ; galvano-caiist.ics and ecrasciiis , tin* gi'iieial 
introdnclion of resi‘ction of joints (I’ergus-son, Svino, and 
others); tenotomy by Deljiecli and Stroineyer (ISJJ); 
operation for .sipiint by Dieffenbach (181:!); sueecs.slul 
ligature of the external iliac for aneiiiism of tlie femoral 
by Aberncthy (ISOH) ; ligatuie of tlie .subclavian in tlie 
tliird j>ortion by AstNy ( ’oopi*r ( 1 80(1), and in its lirsi j»or- 
tioii by Colies , eiiisliing of stone in the l)linhler )y (Jniit- 
huiseii of .Munich (181()) and (^iviale of Paris (I8‘J()); 
cure of ovarian diojisy ly removing the e\.st (sinci* gri-atly 
j»erf(‘et(‘d); di.scovi'iy ol the ojdith.'ilmoseope, and many 
inipioveiiii'nl.s hi ophthalmic snigery by Von (Jrate and 
others; application ot the laryngoscope in opeiations on 
tin* larynx by (’ziaanak (18()0) and others; tf)gctlier with 
additions to the r< souiees of auial siirgei^ and clcnlistry. 
The great names in the surgery of the tirst half of the 
eentui'y besnles tliose nnaitioncd are: - )Searpa of Italy 
( 17 17* 18.‘bJ) ; Bo}er ( 1 7o7- 1 srb*)), T,arrey ( 1 TbO-l 8 ti!), 
to Avhom Na])oleou left a Icg.ic^ of a hiindrisl thoiisaml 
tr.iiies, with tin. eulogy: ‘‘(’’est 1 homme li* pins viTtueiix 
que j’aie cf)nnu,” Koiu' ( 1780-180 1), TasTi.nic (1790- 
1817), Velpeau (1 79o- 1 8(;S), ^lalgiugm* ( I 80l> - I 8(10), 
Nekiton (1807-187J), all of tin* I'n'in li m-1io<»1 , of the 
British school, dohn Bell, Chailes Bell, Allan r.miis, Liston, 
Wardro]), Astley (S)opcr, (’Inn*, 'Pravcis, P.mdjc, , Stanley, 
and Guthrie; in tlie I'nitcsl Slat(‘.s, ^lott, (O'Ks, and others; 
ill (jicrniany, Kern and S)'hnh ol Vienna, Von Wait her and 
Textor of AVurzbiiig, (’heliiis, llesselbach, ami the two 
Laiigenbeeks. In .surgical ])alhology tin* di.scovi i ns and 
doctrines of the lOlli ciaitniy aiegn ater in scn ntilic value 
than those of any antecedent ])enod , and it. would be 
* unprofitable to attempt any enumeration of tlnm, or of 
tlH‘ir authors, in a brief sj»aee. 

Tin* autlioiitn'M moslly uscil lin\i‘lici ii AVec, lit fon/n/ Mn/innr 
ft HKon/ fitr Asuthf'tj « vols, Ii<niilini, J.SOS , /Vo//' 0 ./ nunht^ tninS' 
I.ited with uniJiin ntiiiv on tic* Knowlolg* ol llir liirclvs, lioiii.iii.s, 
.Hid Ai.ihi.iiH, ill medn iijc .)icl li^ Jo.iich Atl.ons, a voIh., 

Loicioii, lSlt-J7, JJiisci, dtsdt tf.Mxhmtj -'hi • tl , \i>ls. i and ii., 
I87a-81. 

PvuT 11. — vcTn i: OF Sinu.KK I . 

A great change has taken i»lac(* in the pia.ctice of snrgciy 
since the publication (181)0) of tin* article SriuujiY in vol. 
XX. of the 8tli edition of the jiresi'iit work. Tins change 
is due in great part to tlie f.ict. that the germ tlicory of 
disease, lias l>c*en accci»t('d by the majority of surgical 
tea<-hers and ])iaetitioncrs. Scieutific men have demon- 
strated that the causation of many discasid conditions is 
closely connected with the jiresence in the dlsuised organ, 
tis.sue, or individual of living organisms, wliicli have to a 
certain extent been clas.sitied, ami are supposed to be forma 
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of ]ilant life. In one senRe it is perhaps unfortunate that 
the article on surgery has to he written at the [)reseiit time, 
hocanse, while there are few who now hold that these or- 
ganisms are ijjcrt, there are some who do not grant that 
they aie llie cause of disease; and there are many differ- 
ences of c>pinion as tf> the l)est methods of applying this 
scientific knowledge to imxctical use. In oilier words, 
although much of the surgical practice of the present day 
is founded on a scientific basis, the practical details arc 
still matter of dispute. 

It is iin])Ossil)le in the present sketch to go wdtli any 
Hi1m(‘ss into the details of the exiierimental research by 
wliich the truth of the germ theory was proved; but some 
allusion must be made to the salient jioints whicli have a 
biiaring on the work of the surgeon. It has long been 
known that subcutaneous injuries follow, as a rule, a very 
iliflerent course from open w’ounds ; ainl the past history 
of surgery gives evidence that surgeons not only were 
aware of this great difference but einlcavoured, by the ii.se 
of various dressings, empirically to pr(‘vont the evils whieli 
w'ere matters of eoinnion observation during llie liealingof 
open wounds. Various means were also ad<»pt(‘d to pre^ 
vent tile entrance of air, c.//., in tlie o]»ening of abscess<‘s 
by the “valvular method ’’ of Ab(‘ruethy, and by the sub- 
cutaneous division of tendons in tlie common deformity 
tenni'd “ cluli-foot.'^ Ilalsims, turpentine, and various 
forms of spirit w’cre the basis of many varietu‘s of dress- 
ing. 'J’hese <liffereiit dressings wvre frequently eumbei- 
sonie, dillicnit of apjdieation, and <lid not attain the obji'ct 
aimed at, w'hile at the same time tlioy retained tlie dis- 
charges, and gave rise to oilier (jvils w'hich ]»n'\ent(‘d rapid 
and painless healing. In the beginning of the Ihth cem 
tury these eoiii[»rK‘ated dntssings lusgan to lose favour, 
ami jiractical surgeons went to the opposib? extreme and 
a}»plied a simjile, dressing, the. main obje<‘t of wliich was 
to alhuv a free escape of discharge*. Others ajqdied no 
dressing at all, laying the stam[> t>f a limb after aiujuita- 
tion oil a piece of dry lint, avoiding thereby any iiimeces- 
aary movement of the parts. Others left the wound open 
for some hours after an operation, prexeiiting in this way 
any aceiimiilation, and brought its edg(‘s and sm faces to- 
getln*r after all oozing of blood had ceased ami after the 
effusion, the result of injury to the tissues by the instni- 
inohts iKscd ill the operation, had to a great i‘xtent sub 
sided. As a result of these vai it ms improveim*nts many 
wounds Jiealed iii a thoroughly satisfactory manner, Ihit 
ill other eases inllaiumation often occuired, accompani(*d 
by pain and siipjmration or the. formation of pus, and 
various feverish conditions, due to and in some w'ay con- 
nected with the unhealthy stab; of the waoiind, w't*re ob- 
served. The.se constitutional sefjuola* fretjuontly ]irovi‘d 
fatal and the gimeral improssiou of surgeons wais cither 
tliat tlie constitution of the patient rendered liim liable 
to these conditions, or that some poi.son had onteied into 
the wound, and, pa.ssing from it into the veins or lympliatic 
vessels tliat had been cut across, reached the general circu- 
lation, contaminating tlie blood and [loi.souing the ])atient. 
The close clinical association betwx*en siipjmration (or the 
formation of jms) in wounds and many of those fatal cases 
encouVaged the belief that the jms cells from the wound 
entered the circulation (wdience the word “jiyierriia’’). it 
w'as also frequently observed that a septic condition of the 
wound was associated with the constitutional fever, and it 
was siijiposed that the sejitic matter jiassed into the blood 
(whence the term “ septicamiia”). It was further observed 
that the crow'ding together of patients wdth ojien w’oumls 
increased the lialiility to these constitutional disasters, 
and every endeavour w'as made by surgeons to separate 
their patients and to improve the ventilation of the larger 
hospitals. In building hosjutals the pavilion and other 


systems, with windows on both sides and cross ventilation 
ill the w^ards, were adojited in order to give the patients 
as much fresli air as was attainable. Hospital buildings 
were spread over as large an area as possible ; the blocks 
W'ere restricted in height, and if jiracticable were never 
higher than Iavo stories. The term “hospitalism” was 
coined by Kir J. Y. Simjison, who collected statistics com- 
paring hospital and jirivate practice, by which he en- 
deavoured to show' that jinvatc patients were not so liable 
to tho.se constitutional secjuela*. 

TJiis w'as very mueli the condition of affairs wdien Lister 
in 1800, from a study of the experimental researches of 
Pasteur into the causes of putrefaction, stated that 
evils observeil in ojien W'ounds were due to the adinissiou treat- 
into them of organisms w'hich exist in the air, in water, on mcni of 
iastru incuts, on sjionges, and on the hands of the surgeon, wourida. 
These, organisms, finding a suitable nidus for their growth 
and develojunont in the discharges and siirroiuiding tissues, 
gf‘rminatc in them and alter their iheinieal <*t»n.stitution, 
lorming various jmisonous comjHmmls, which, if absorbed 
into the blood, give rise to jiymmia and sej)iiea*mia. 
Having accepted the germ theory of j)Utr<*faetion, he aji- 
plied himself to discover the best wuy of preventing these 
organisms from reaching the wound from the moment that 
it was made until it w'’as iiealed. He. had to deal w'ith a 
]»lant and he desireil to interfere wdtli it.s grow’tli. This 
w’as jHissible in oni* of two w'ays, I'ither (1) by directly 
destroying or paralysing the jilant itself bet ore it entered 
the wound or after it had entered, or (2) by an interference 
with the soil in which it grew', for examjile, by facilitating 
the ri‘moval of the di.schargos and ]>roveiiting their aecuniU' 
lutioii 111 the wound (avity, and by doing everything to 
ju-event deju-fc'.ssion of the Avoundi'd ti.ssues, because liealtliy 
tissues are the best of all g(‘rmieides. Several substances 
were then know'ii jiossessing ja*oj>erties antagonistic to 
sejisisor |uitrefa»*tion, and hence called “antiseptic.’’ Act- 
ing on a suggestion of Lcinaire’s, Lister cIuksc for his ex- 
]>erimeuts caibolic acid, which he used at first in a cruder 
and iiiijiure form, lie had many practical ditlicultics to 
contend with,- the iinjuirity of the snb.stan(‘e, its irritating 
jiroperties, the diflieulty of finding the exact strength in 
wliich to Use. it: on the one hand, he feared to u.se it too 
strong, lest it .shonhl irritate tlie tissues to whieli it was 
applied and thus ju’c vent healing; on the otlit‘r hand, lie 
feared to use it too weak, lest its true antisejitic qualities 
shoultl be iusullicieiit for the main obji*et in view, it is 
miiieces.sary to dw'cH on the details of his tentative ex- 
jierinients As dressings for wounds he used vari«uis 
chemical substances, wdiieli, being mixed with carbolic acitl 
in certain jirojiortions, w'ere intended to give- off a quantity 
of carbolic acid in the form of vajiour, so that the w’^ouiid 
might be constantly surroun<le(l by an antiseptic vajiour 
wdneh w^ouhl destroy any organisms ajqiroaehing it and at 
the .same time not interfere with its healing. At first, 
althongii ho prevented py;A*mia in a marked degree, he, to 
a certain extent, irritated his wounds and prevented rapid 
lioahng. He began bis exjieriments in (Glasgow and con- 
tinued them after liis removal to the cliair of clinical 
surg<*ry in hklinlairgli. After many disapjiointments, ho 
gradually perfected his method of performing ojierations 
and dressing w’oiinds, which wdli be best understood by an 
illu.st ration. 

A patient is suffering, let us s y, from a diseased con- 
dition of the foot necessitating f/nputation at the ankle 
joint. 1’lie part to be operated on is envelojicd in a towel 
which lias been soaked with a f) per cent, solution of car- 
bolic acid, TJie towel is applied two hours lief ore the 
operation, w'ith the object of destroying the (jmtrefactive) 
organisms present in the skin. The patient is jilaced on 
the operating table, and brought under the influence of 
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chloroform ; the limb is elevated to empty it of blood, and 
a tourniquet is applied round the limb below the knee. 
The instrunieiits to be used during the operation have been 
previously purified by lying for half an hour in a flat porce- 
lain dish containing cai'bolic acid (1 to 20). The s])onges 
are lying in a similar carbolic lotion. Towels soaked in 
the same solution are laid over the tabic and blankets near 
the part operated upon. The hands of the operator, as 
well as those of his assistants, are thoroughly jiurificd by 
washing them in the same lotion, free use being made of a 
nail brush for this purpose. The o})eration is jierformed 
under a cloud of carbolizod watery vapour (1 in 30) from 
a steam-spray producer. The visible bleeding points are 
first ligatured ; the tourniquet is removed ; and then any 
vessels that have escai)cd notice arc ligatured. 1’he wound 
is stitched, a drainage tube made of red rubber being intro- 
duced at one cornier to prevent accumulation of discliarge; 
a strip of protective (oiled silk coated with carbolized 
dextnn) is waslied in carbolic lotion and aj)plicd oviu* the 
W'ouud. A double ply of carbolic gauze ^ is soaked in the 
lotion and [)hicc‘d over tlie prott'ctive, overla])])ing it freely. 
A dressing consisting of eight layers of dry gauze is placed 
over all, covering the stump aiid ]>assiiig up the leg for 
about 0 inches. Over that a ]>ieco of thin Mackintosh 
cloth is plactul, and the wholi? airangenient is fixed w'ith a 
gauze liundage. IMie Mackintosh cloth preMuits the car- 
bolic acid from escaping and at the same time causes the 
discharge, from the w’ound to spread through the gauze. 
The wound itself is protected by tlie protective from tlie 
va})our given oil* by tlie carbolic gauze, whilst the sur- 
roiindiiig i»arts, b(‘ing constantly e\[K»sed t(» its activity, 
are [troteeted from the intrusion of .s(‘])t.ie coutamiimtiou , 
and these coiidificuis jire maintained until sound healing 
has taken ])laee. Whenever the discharge readies tin*, 
edge of the ^laekinlosh the case requires to be dressed, 
and a new sn])i)ly of gauze a])pli('d rouml the stump. The 
gau/o that is used should be fleshly made ami kej>t in a 
tin box to prevent evapoiation of the volatihi caibolic acid. 
This jirecaution is most needful in w'urm weather. When- 
ever the w’ouml is ex]M)si‘d the stump is t‘nveh)])ed in a 
xajjour (I in 30) of earliolic acid by means of the steam- 
fipray ]»io<lue(‘r. At first a syniigo was used to keeji the 
surface constantly wet witli lotion, then a hand sjiray, such 
as Ilieliardsoirs ether-spray jirodiicer. More recently a 
steam-spiay }>rodueer has been introduced into jmictiei* 
Th(*s(* dressings are repeated at intervals until the W'ound 
is healed, tin* drainage-tube being gradually shortened and 
ultimately removed altogetlier. 

In the case of an a«‘eidental wound to which the surgeon 
is called a short time after its oceuiTeme, eai'bolic h»tion 
(1 to 20) must be injected into tho cavity of the wound 
to destroy any organisms whicJi may have fallen into it. 
The dnssings already described are then ap])iied. In 
oixM’ating on a easii in which piitrcfaetiou has oe<*urre(l, 
every endeavour must be made to destroy the causes ot 
j)Utrefacti(ui which are already present. The siilistauce 
most fnspiently us ‘d for this purpose is chloride of zinc 
solution, 40 grains to 1 oz. of water. This jowerful anti 
sc[)tie was extensively used some years ago by Air 1)<‘. 
Morgan, Middlesex Hospital, London. When the wound 

^ Tin* sniJ/.c <IrcsMiifr nni.sist.v of llmi gauzr wlurli has b<M‘ii .soaknl 
in a iiiixluo' of raibolir aciU (1 part), n‘siii (f) parts), and ]»araf!iii 
(7 part.s). 'Pile ol))ef‘t of the paraffin is to j»ri*VLMit the* piuze stiolciug to 
the skin, llu* icsiii retains the earliolu; acid and ]>revenis evaporation 
atthe ordinsnvleiiiperature; at the tonijujiature of the body, however, 
a certain <|uantily of the cai bolic acid is constantly being given off, and 
in this way the jiart operated on is enveloj)cd in a vapour of caibolic 
acid. This antiseptie vapour persists as long as there is any carbolic 
acid in the gauze A gau/e dressing is not reliable for more than a 
week ; by that time the earholir acid in tho gauze ’*• dissipated and 
the dressing requires to be renewed. 


has been thus purified from its septic condition, tlie after- 
treuitment must follow strictly the plan already recom- 
mended for a recent wound to avoid secondary contamina- 
tion at subscipicnt dressings. 

The object Lister had in view from the lieginning of his 
experiments was to place the open w’ound in a condition 
as regards the entrance of organisms as closely analogous 
as possible to a truly subcutaneous w^ound, such as a con- 
tusion or a simple fracture, in wliieh the unbroken skin 
acts as a protection to the w^oiinded tissues beneath. The 
introduction of this practice by Tiister clfeided a complete 
change in ofieralive snigi'ry. Altliougli the jirinciplc on 
whicli lie founded it was at first denied by many, it is now 
very generally acknowledged to be correct. In (lerniany 
more especially his views wiqe speedily aeiept^ d. In 
France and England thi*ir adojition was slower In Scot- 
land, jieihaps in consiMpience of the fact that many saw 
him at W'ork and worked under him, ue(|iiiriiig jieihaps 
some little jiart of his persevering enthusiasm, he soon 
had many believers. Since about 1 STo surgeons have been 
trying to improve and simplify the mctliod ; ehennsls have 
b(‘en at jaiins to sujiply carbolic acid in a pure form and 
to discov’cr iiew^ anfisepties, the gri'at object bt‘ing to get 
a non- irritating substance which shall at llie same time be 
a powerful germicide, lodoftani, (‘iieal} jit us, salieylie acid, 
boracic acid, eorrosive sublimate, have been and are being 
used, and the (|uestion as to their relative superiority is not 
yet settled, (’ai bolic acid has the disadvantage of irri- 
tating the tissues. This is partly <‘oiintei])alaneed )»y it"* 
amesthclie j>ropertics. Absorjition of the caibolie in id lias 
oeeasionully tak<*n ]>la<‘e, giving ri.se to synqdom.s of poison- 
ing. Hut this dangler has bi eii gr(‘filly lessened by the 
iiitroduetion of ])ure acid. Ot the anti.se]»tics named 
carbolic acid, eucalyptus, and lodolurm me volatile; the 
re^t are iion-v olatile. At fii st Listt r for some years ii rigated 
a wound with eaibolie lotinn daring the operation, and 
at the ilressing.s when it was i xpo.sed. I'lie iiitrruliiction 
of the. spray dLs])laeed fin* irngalion method. At the jue.^eiii 
tunc the iirigat ion method is again gaining favour. All 
tlie.se ilifli'rent [iroeediirt's, liowever, as regnnl.s both the 
antise]»tie used a”d tin* best nietliod of its a])j>lieati<m in 
oily and wateiy .solutions ami in die.ssjiig.s, aie entirely 
.subsidiary to tiic gn*at ]u*imi]>](' involvisl namely, that 
pntielaetion in a wound is an I'vil which lan l)e pi evented, 
and that, if it i.s pn ventisl, local iinlation, in .so iar as ir 
IS due to pulrefin'tion, is oliviated and .septicaniia and 
jiyivmia. do not occur. Alongside t>f tlii.s giisit improve 
ment tlie immen.se advantage of Insi drainage i.s now uni- 
versally acknowledged. Surgeons now' uiuler.stand tin* 
daiigens which he on every side, and tins knowledge ean.s(‘.s 
them to take greater eaie in the puiifiealmn and in .securing 
the greater clean line.ss ol wonnd.s, and .some hold that much 
of tJicgood re.siilt Inlhiw’s from tho.so iireeautnui.-s aj*ai t from 
the [>rineipie of the .s\.slem. 

Putrefaction has been clearly shown ]>3 Pdsteni, Tyndall 
and others to be due to the m tivit^v of eeitaiii Jowly foun.' 
of orgaiiizcil maltei. Scieiitilie men have tin lefoie had their 
attention more particularly diiected t<> thc.se lower forms 
of plant life. A earetul .study ha.s been made of their 
life histoiy, and seviaaJ di.sca.scd <*oiiditions aie now kn(»w'n 
to be due to the deposit and growth of organ > ins of a 
specific form in the bhxHl and ni tin* tissut‘.s. Thi.s is not 
the ])lace to di.scu.ss jioints .still suh Jmhre \ but there can 
be nc* doubt, c //, that the JiariHua anlhraris is the cause 
of splenic fever and of its local nianife.station, malignant 
])usluhs ami tliat crysijielas i.s due to the preserve <jf a 
iiiicrococcnw. TIktc arc many other diseases .sjfoken of as 
zymotic or fermentative, upon whidi observer.s are now 
at work, and hardly a mnntli passes without tlie publication 
of new observations (compare Schizomvcetks). It can 
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rertaiiily be said that the relation between those organisms 
and various si>ecific diseases is the question which at pre* 
sent most oc(‘uj)ics the attention botli of pathologists 
and of i>ractitioners of medicine and surgery. It is now 
known that tlierc are many varieties of organisms (in 
(.Vookshank^s JiaHeriolofjy sixty are described), some of 
uhich are hurtful to the human economy, though others 
are apfiarently harmless. Those of the former class give 
rise to an alteration in the tissue in wliich they grow ; and 
(luring their grov>th they alter its composition and cause 
it to break u]) into various conqiounds, some (^f which, 
when absorbed into the blood stream, jioison the individual. 
Some, on the other hand, are cither in tlicmsclves innocuous 
or are killed when tlioy enter the blood, wdiicb is a fluid 
tissue and acts as a germicide ; lienee tin* tissues in a healthy 
condition are s[)oken of as “germicidal.” Some a]>pa- 
rently grow only on dead tissue, or in tissmj the vitality * 
'>f whicli has been lowered. 

Tlie alitiration in the tissue is strictly analogous to a 
/ermentation- such, for example, as the cliange which takes 
]»lace in a solution of grajie sugar in \\Iiich the yeast ]»lant 
has IxM'n ])lanted. The solution breaks ii}! into alcohol and 
carboni(! aci<l ; alnng with tliis cliange tina-e is an increase 
in tin* (juantily of tlie yeast. Tin; most common fermenta- 
tion IS llie alteration lornnid “ ])iitrefa.ciive ” or “septic.” 
The <*aus(} of tins cliange is in all ]»robability a sjjccial 
organism naiinvl lUuiennni icnnn. It livi'S on any dead 
inattiT containing nitix'gcn wlieii exjKisetl to licat and 
moisture , dr\ ness and cold an; antagonist lo to its giowlh. 
Its icsnlts are so evident and of such common observation 
tliut tin* t«*rm “antisejdic” vas used long before the inimaiy 
cause ol the condition was understood. Antiseptics origin 
ally were substances which interfered with sejisis. The 
term lias now, liowever, a wider meaning, and includes any 
subst}in(‘e opposed to fermentalion. “ Aiitif<*rmentative ” 
<a* “ antitlu'rie ” would lie a better term. An autilheric 
substance is otn? >Nbicli inti;rfcres witli fiirmentaiion by 
destroying or ]»ara!ysing tlie organism which is the jirimaiy 
cause of tin; condition. The word “antiscjitic,” on the 
other liand, should Ixi rcservcjd to denote ai y snb.stance 
whit*h is o])posed to jnitri factiem or sepsis,- one f(»rm of 
icriiientatioii. Many of tin* most dangerous fermentations 
have iiotliing in common uilh putiefaction : the ]»roducts 
\\hicli result an* oilourless ; the appeal anccs which arise 
bear no siinikirity to the changes wliicli oivur •v\licii ]»utre- 
factive fermentation is present, ]*lant tin; JJarfcrIum /arfis 
in milk, and souring, nr the lactic acid feriiientation, takes 
]>lace ; plant the /Jurlerltcm ferjnn in milk, and putrefactive 
ieriiientatioii occurs. Tin; fc^rmentations of smallpox, 
vaccinia, sypliibs, scarlet fever, ty])hoid, rela[>sing fevc*r, 
ty]dius, erysipelas, and cliolera may be taken us examples 
of fermentations of the non-putrefactive class. Ap]»arently 
in them the organism enters the blood -stream, there de- 
\ clops and forms its products, v\hi<*h, acting din*ctly or in- 
directly on the hcat-ceiitrc, give rise to a spt'cilic fev^er. 
This fever continues until tlie soil is worn out, and tin* 
organism, finding no longer a nidus for its development, 
dies out, and reco\ ery takes place. 1 )eatli of coursi* results 
if the individual has not .sufficient strength to withstand 
the attack. There is a general law regarding all living 
things whi(*li holds true of these lowly organisms as of the 
highest : nmiove its food and the organism dies, or at any 
rate ceases to develop. It may, however, lie quiescent, 
again appeal ing when a new’ nidus is provided for it. These 
considerations explain the reason w'hy, after one attack, 
tlie individual is protected for a longer or sliorter period. 
They also explain why many diseases are becoming through 
course of time less virulent than they once w’erc : the soil 

* Jt^hu lluuter ilfliiajB “ vitality ” as tlic power which resists putre- 
faclioM 
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is becoming exhausted in relation to the special require- 
ments of the organism, and the organism is therefore 
incapable of flourishing as it formerly did. Plant the 
organism in a virgin soil — take, for example, as was un- 
wittingly done, the organism of measles to Fiji —and a 
disoAse wdiieli in (Ireat Britain is comparatively harmless 
becomes a most deadly scourge. 

An att(;m]>t lias been made to divide organisms into two 
great divisions —the infective and the non-infectivc. The 
first class can grow in li>ing tissue; tlio second cannot. 
The first form their products in living matter ; the second 
can only grow in dead or lowly vittilized matter. The in- 
fective organism can migrate from the original point of en- 
trance by the vascular and lymphatic streams to distant 
]»arLs of the body, and may there foini secondary foci of 
infection. As regards the non-infcctive the manufactory 
of the poison is ]»riiicij)ally restricted to the near neighbour- 
hood of the original jioiiit of cntramic, generally a w ound. It 
cannot migrate into the living tissues ai oiind if they remain 
healthy. Both kiinls of organism form jitomaiiies (Trrto/itt, 
a carcase), the ])roduct.s of the fermentation which ri'sult 
from the lireaking U]) of tlie tissue or discliargc in wliich 
the organisms grow. Thi‘y may enter the l)lood-strt‘am 
and ]K)ison the j>aticnt. Their entry into the Idood must 
be ditferentiated from the (*ntiy of the organism itself into 
the .stream. (,Miriieally, tin; two conditions, althongli often 
met vvitli in one individual, are in many (;ases distinctly 
se]>arable. This j»hysiologieal division of organisms into 
mfeeiivo and non-infective is at pri'-imt only tentative, 
and much work must be done befoii; a strictly jdiysiologi- 
eal classification can be attenqited , at [H’csent tlie main 
line of inquiry must la* ]>rinci])ally moiqfliological. J'"ven 
in this direction a ilitlienity mei t.s the obseTver, because 
organisms change their sliajx; aceonling to the media in 
which they are cultivated. 

In the prt;sent ai tilde only a general view of tin- [nvseiit 
aspects of surgical jiraeticc can bi* given. Special stress 
Will be laid n]»on the ])iin(‘iplcs vvhicli guide the surgeon in 
his daily work. For full ]>articular^ with ri‘fereuce to any 
special ]>oints the reader is refevied to llolmi‘rts Sf/afettt of 
fSiin/rn/y Thichsens Sco'tux and Art of and (jrros.s\s 

of Sun/erf/. 

Surgical affections may be divided into two gri‘at classes, 
— those which are tlie result ( I ) of injury and {‘Jt) of disease. 

I. iN.n'lSTEs. 

bcfoic ))rocmliiig to the consulciiitam of tlu* diflcTful iigiiricj 
it will bo iiccoHsary to say a low wonU oboiit tin* gonoial coiciitioii 
tormod shock- oi cnllaj/st^ v\hich .siqH-rvonos aftoi a sovoio iiijuiy. 
('au* iinist bf taken not to confound tliLs st.ite with Ikiiitncss or 
svncoj>e from loss of blood klndoubti divMu many eases both eoii- 
ditioihs iiu* pieacnt. Syneont* tioni lo^-* ot blood is considered 
below. Syncope tioin iiiental emotion dilleis from shock in degree 
only. In .shock the patient is jiale, ami bat lied in cold «‘Iaminy 
pei.spiraiion ; bis .sensibility i.s blunted , Ins j»nJse is small and 
leebb* ; lie is unable to make any active c\i*rtion, tail lies in bed 
indilfeient to evtcrnal cirennhstam cs, and can only be iou.se<l with 
tlilliculty , lie freipieiitly com plains of a Iceling of told; and ho 
may have a distinct shivering or ngor. 'Plicso symptoms iiniy 
continue for some hoins ; Ibe iirst evidence of inipioveinent is that 
be shifts his position in bed and eomnlains of the pain of the 
injury wlneli Inis causesl the condition. Tin* pulse becomes stionger, 
and he then prusscs from the state of slioek into the condition of 
rcaelion. If the iniprovcnient continues lecovery will take place, 
but if it is only transient tlic jiaticiit will sink back again into 
a drowsy condition, which, if it persists, will end in death. In 
severe cases there may be no reaction ; the jiatient then gradually 
becomes w’cakcr ami vveakei, Ins pukse feebler and fceldcr, till 
death ensues Shock is due to an impr<‘S.sion conveyed to the 
central nervous system ]»y an aflerent nerve of common or special 
seiKsatioii This impression jiroducos a <'hange in the medulla 
oblongata, by wliicli the nerve-centres are so atlef ted that a partial 
jiaralysis or paresis of the voluntary and involuntary muscular 
lihrcs in tlie hody lakes place. In consequence of the change in 
the voluntary muscles the patient is unable to lift his arm or move 
his leg ; the respiratory functions are performed wearily, and the 
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xnuacle of tlie lieart contracts feebly ; the muscular fibres in the 
walls of the blood-vessels lose their tonicity and the blood-vessels 
dilate ; the blood collects in the large venous trunks, more especi- 
ally of tlie abdonieii ; the vessels of the skin are emptied of blood, 
giving rise to the marked pllor. Two of the great causes that 
keep up the normal circulation of the blood through the body are 
in partial abeyance ; the heart has not sufficient energy to contract, 
and there is not a sutlicieiit (luantity of blood passing into it from 
the blood-vessels. The heart boats feebly (1) because its nervous 
energy is lowered, and (2) because it has not a sufficient quantity 
of blood to act upon. An understanding of these facts gives tlie 
general indications for treatment, — (1) extcniul stimulation over 
the heart by mustard jumltices or turjicntine stupes ; (2) elevation 
j»f the lirnhs, to cause the blood to gravitate towanls the heart ; 
(!i) manual pressure on the abdominal cavity from below upwards, 
to encourage the How of blood from the dilated ahdoiiiiiial veins 
into the heart. These different measures may h<' supplcmciiied 
by the adin mistral ion of stimulants by the mouth, or, if the patient 
cannot swallow, by suheutaiieous injc<*tion of a diffusihlc stimulant, 
icopc. such as ether or ammonia. In syncope or faintness from mental 
emotion the wc.ikciicd lieart cannot drive a sufficient quantity of 
blood to the brain ; Ihc patient feels dhzy and fiiint and falls down 
iiisunsible. The condition is a transitory one, and the recumbent 
posture, assisted if need be by elevation of the limbs, causes tlie 
blood to gravitate to tlic heart, which is thereby stimulated to 
contraction ; a sufficient fjuantity of blood is then driven onw'ards 
to the brain, and tlie. insensibility passes off. If the patient is in 
the silting postuic wlien he feels laiiit, the head sliould be depressed 
between the knees, whicli will cause the blood to rusli to thcbiuin, 
and tlie faintness will pass off. 

nutr- AVitli feiv c\iA‘])t ions the soft jiarts are freedy siqiplieJ with hlood- 
ge. vessels, ainl as a jirelimiiiary to a consideiatioii of the different 
forms of injui ies it w ill lie well to say a few words about luemorrhage 
or hle^'ding If a blood-v<*ssul is lorn or cut across, the tdood within 
it escapes, cither exteinally on to the clothes or lloor, or, in the 
case ol a suhenlaneous injury, into the tissues, giving rise to 
cec/iy/nov7s*. Cessation of the hleediiig may take jilacc in eonse- 
ipU'neG of all aiiest ol the lueiuoi i liagc cUher by iiatuie’s effort or 
by tlie adoption ot aililieial means liy the suigcon. The loss of 
blood may be s<» guat dial the heart’s juo]HdIing power is weakened, 
and in this way the natural arrest is assisted. Mut thcie is uKvays 
a danger that W’lth the airest of the lueiiiorrhage llio heart’s action 
may iccover its pow'<*i and tin* bleeding leeonmienee. In airesting 
linunorrhage temponinly the ihief thing is to press directly on the 
bleeding jiart M’he ssuie to be effectual neeil not ]«* severe, but 
must be* accuiately apj died. It the Idceding itoint cannot he reached, 
tho picssuio sliou]<i be a]iplied to tho main aiteiv between the 
bleeding ]»oint and the lieait. In small blooil -vessels ]ucssure will 
be sufficient to uriest hiCiuorihagc perinaiu'iitly. lii large vessels 
it is usual to pass a ligature lound the vessel and tic it with a leef 
knot. A]q»ly the luraluie also, if possible, at the bleeding ])oinl, 
tying both ends ot the cut vessel If this cannot he tlone, the 
main ailery of tlie liml) must he exposed by dissection at tho most 
acccssibh* })omt liclwceii the wound and tlio IhmiI, and then* iig.i- 
tuicil, Ibcmoiili.igc lias l»ceu ilassilicd in thice vai icties - r 1 ) 
piini.iry, occuiniig at tlic tunc cd the irijuiy; (2) rcat tionai v, or 
within twelve Imuis ol the aeeuh nt, duiiiig the stage <d reaitioii ; 
(o) secondaiy, occui mig at n latoi ]»cM(Hi, uinl caused by unhe.iltliy 
juoce.sses .lU.wkiiig tlie wound and gn mg use to ulcdatiori cd tlie 
coats of the bIood-\Lss( Is. Jii tieating these dillerent varieties the 
ju'incijdcs aliiady laid down hold good. In cases of severe lucinoi- 
ihago the ]»aticnl siilhis from syncope ow'iiig to loss of bloo«l. 
Syncope fiom loss of blood is to lie ti«Mted ou the same piimiplcs 
as those already laid dow'ii for shock, Ihit in a«blilion it ina\ he 
nceessaiy in cases id scvcie ha’inorihagi*, iii which imu b blood lias 
been lost, to intioilucc into the ciieulation Hind whn b will give 
tbc lieait something to act U]M)n. I’dood drawn dircetlv fioni the 
arm of a hcall,li> p< ison, and mlioiluced thiougli an opening m tho 
vein ol the arm, has lieqii-'iitly been made use t)f. The t« ndemy of 
the blood to coagulate when bi ought m contact w’ith loieigii matter 
has h‘d to the adoption ot ingenious instiuineiits to avoid tins 
tlanger. Some sui'Ccons liave used deiihiinatcd blood, and <dlnis 
milk. The opinion is at f»n*sf nt gaming giound that a nutiicut 
llnid IS unncccssarv, and that all that is icipmed is to intiodincan 
aseptic iiculial Ihnd at the teriiperatiirc of the body wdiidi lias no 
tendency to cause coagulation of the blood wdth wdiich it mixes. A 
saline solution, comj»oscd oi *75 per cent of eoimnoii salt in dis* 
tilled w’ater, lulhls all tliest* nspiiicinents , 4 to (» oz. aic gencr.dly 
sufficient. Keeent ex]Mnmcnts havi* been made by whnh blood 
drawn fioin the arm of the gner is mixed with a solution of phos 
jihutc of soda. This admixture pn vents the blood fioiii coagulat- 
ing, and it can he introduced into tlie hlood-.strcam with safety. 

1- In a recent contu'-ion caictul pie.ssuie should he applied, with 

ions* cotton wad<ling fixed in ]»o.sition with a bandage. The uini is to 
prevent eeehymosis and to hasten the absoiptioii of the effused 
blood aftci it has cs(‘apcd into the tissues. Accurate jue.ssurc fulfils 
those ends more perfectly than the cunnuoncr applicatiuii of cold. 


The procedure for llio treatment of an open wound is— (1) arrest Wound 
of lia?morrhago ; (2) removal of any foreign bodies in tlio w^ound ; treat- 
(3) careful apt>osition of its edges and surfaces, — the edges being best nieiit. 
brought in contact by tho use of horse-liair stitehe.s, the surfaces 
by carefully applied pressure ; (4) fice drainage of the w*ou nd to 
prevent aeeiiniulation either of blood or of seious effusion, wJiieh 
may be done— («) by leaving the dependt'iit corner open, or (^») by 
iiitiodneing a (Irainage-tuhe, a skein of catgut, or a slvcin of horse- 
hair ; (5) avoidance of juitrefaet ion by the use of antiseptic jire- 
eautioiis ; (15) perfect rest of the ]mrt by ajquopnatc means during 
the cure. These methods of treatiiieiit require to be nioddied for 
W'ouiids in special situations and foi tbosi* in whnh theie is much 
eoiitu.sioii and laeeiation. In puin tuied wounds fice diiiiniige is 
of pi unary impoitaiice. heu a spe( lal poison has enteied the poisomsl 
wound at tlie tunc of its mtlietiou or at some .subsi'qinmt date the wounds, 
following dangers liavo to bo tombated - (1) an lulcnsc mflumnia- 
tion in the wound itself and surioimdjrig jiaits ; (2) iiiffaiiiniatioii 
of the lymphatic vessel, leading liom it, ^3) mllarnmation of the 
lymphatic glamls ; (4) hlood-jKU.soiung t)f tin* gcii(*Ml iiieulation. 

One of the commonest poisons is that, connected with wound ])UlU‘- 
faction ; of others some aie the result of diseased action in the lower 
aiiiiiials, , hydrophobia, whilst some are. spi'cial di.sea^es iii man. 

These diseased eomlitions aie at the pieseiil time being caielully 
studied, and tho ohservatious all tend to one eoiielusion, that 
they are. due to sp(‘citic organisms which have found entiance into 
tho diseased animal or man, and, finding theic a suilahle nnlus lor 
their growth and development, have set uj) a s])c< ilic disease If 
the surgeon is accidentally W'ouiided in opciatmg on the living 
suliject, or the pathologist in making a j»ost-iiiortciii examination, 
tho ]K>ison may jiass into the wound and give rise, to one or mmo 
of the symptoms alieady indn'iited. 'I’ln'ro can ho no doubt that 
these special poisons,* which aie spoken of as pathogenic or infect- 
ive, are iu some w'ay assoi*iated with low form.s of plant lilc, and 
that in this they rcsenihh* the juusoii of piitiefaci ion. If the opeialoi* 
is 111 good health the poison will gcneiallv liave little eileet , if ho 
IS in had he.iUh the effect may he \ ciy scveie. We do not } ct know 
in W'hat cases had icsults aie to lu* expcited Tin* gicat ])Oint in 
eveiy doubtful ease is to imiiiy the wound tboioiighJv ^^lth .some 
jioweifiil antiseptic, so as to destioy the poison at the juunt of 
iiutculaf ion. If tlio ])oison tssiapcs the gennicidal action ol the 
aiitiscptn used and ciitcis the. system, the patient should be stimu- 
lated, as the poison exercises a depicssiiig action. Foi Indiophohiii 
ii<» euie IS at jucscnt known Kxpeiimeiits aic, however, now 
{ltS87) lH*ing ma<b‘ l»y Pasteur winch w'lll Ihiow some light on 
this dreadful iliseasc 

Burns aie dangerous accidents in young diildien and in old pinqile Burns 
xvheii the aieas alleeted aio large, and when they aie situated ovci 
the cavities ol the hod>. 'I'lie ])alicnl may the of shoi k soon afici 
the. accident, old i‘cp-scated inliammationscomingoii duniig the stage* 
of reaction, or ol hectic, which m all piol»ability is a loim oi chronic 
pya*mia as.s(»i lalod with ])n>fusc discliaigc. Iroiii (he wounded siiifaec. 

T«) prevent death bom any of tlicse causes stimulating lieatmcnt is 
necess.iiv. it has long been known that it is impoi taut to keep 
the air lioni the wouiidcil suifaie, ami ani i.septie dicssings must, be 
used t»> pi event tin* aiecss of oi'gaiiisins to il, Wlicn I lie skin is 
di'stioyed to any gnat oxli nt (ontnotioii is apt to fake place, 
followed by dcloiinity. (.\iic musl. Im’ taken duiingtlic pioicssof 
(Ute to prcvc'iit tins, by Keeping tlie limb in an cvicmicrl position 
(lining th<i ticatimnt of burns nn tin* llcvoi suil.itr*. To liasten 
cicaln/ation afli*r a bum m winch flic skin Ini.s been dr'slioyed 
giafls of cpidr'innc tissue mayls' jdanted ou 1 be gianul.iting suiiai o 
accojdiiig to the method of Ih'vinlni. Tln*sc giafts, im( li tlic si/o 
ol a Jim’s head, become lixed and fiiufi tliem cicatii/al loii sjircads 
o\cr tho ,*-iiiiace. After ( icatii/atiou t be tcndciK y to contiactimi 
is not iieaily so gicat. Ejmlciniis gnifting must nol la* conloundcd 
with skill giatting, in which tin* giaits ai c of tin* whoh lliukiuss 
of the •.km. 

A bone may be biokcn at the parf wlnie il is stimk, oi il may Kraeluro 
break in eousequem e ol a sti.nii ajfplM »l to it In tlic loimcr ease 
the fra( fuu* is g('m’ialJv Iraiisvcisc and in the lath r mon or less 
oblique in diicclion. 'I’lu fully diiclojud bom* i. biokcn faiil\ 
a<ioss; tlic soft bones of ;^oinig p( o|>h m.i v siniply b( bent - “ 

.s//d ” Ol u rnciun . Kiacturcs an riihrr sniijilr or (om- 

jHiund. A .simple Jjartiue is analogous to I be eonlusion or sub- 
eutancous laceration in the .soft jiarK; a < oiiijiooml fiacturo is 
analogou’< to tlic ojicn wound m tin soft jwnfs. Tin* nouiid ol tbc 
.soft jMrts in tin compound fi.lctiiic may be c.iiisi'd either by tin* 
same loice winch b.is c'iusmI tin* lia< tme, as ni the case of a cart 
wheel going omji a limb, Inst v\oundiiig tho soft jiarts and then 
fraitunii^ the bone, or by flic sliaip jioiTit of tin* flactiiicd boiio 
coming lliroiigh tlit sum " In cithci case tln-rc is a commuiiicat lou 
between tin* external an ami tin* irijuicd born*. As some \cais 
elapse ln'foio the epi]div‘'cal c xfiemilics of tin* hone hceomc united 
hy osaouus deposit to tlio shall, external violem o may eaiiso a 

1 Ftjr liieii clftssificiitiou, as yot vn y iiriiM-rfrcf , ooiiHiill Xu'yji'i b Pathological 
Anatomy (trans, by Maculister, Lnnduii, lSii3-S4). 
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s(*par}itioii of tlio r‘j)ij>hysia from the shaft. Tliia vai'iety of frac- 
is tcrino<l a diaMaf, 2 .s\ WluTi a hone is hrohim thoie is ;5«ier- 
ally (iisioi'lion ami |u('tc*rnatural mobility, iimbilily to us« tho liMib, 
and |>iiin on pu'ssun* ov«*i tin* fiaeturfui jiait. In the majority of 
fractures thcn‘ is also cienitus, -the feulinj' elicited •when two 
osseous snil.iccH aie rubbis! to;;ether. AVhen a bi*»ve is bent, or 
Axlicn a dj.ist.isis has iueniTed, there is no eret jas. It is also 
absent in impacted fiaetuies, in which the bioken extremities aio 
ilnven into one ar.othci. In older to ^jet fiim osseous union in 
a I ise, of liaeluie the ^leat juniits to attend to are aeeurato a]> 
position ol the Inif^inents and eoinjilete rested Ihcbiokiu bone. 
Aeenrate iqiposil ion is termed “set.tin<» tbo fia<‘lnre*’; tliis is best 
done by the extension ol the limb and coaptation of the biokeii 
surljn<*s. Coni])lete rest is attaiiieil by the. use of appropii.itu 
splints. As a rule ft is of great iniportunee to command the ^pdiit 
ah<»ve and below the seat of fiaetuie. In ca.ses of fiactiire neai a 
joint, ill wliieli very commonly a sjdinlering ol the hone into the 
joint h.is taken plaee, more especially in those eases in whirh 
numerous t<‘ritloiis in then ((‘iidinous sbeatlis have been siretched, 
if the snigeMn foigets that tluuo may he elfusiou into the joint and 
the tendinous slu'aths, and that tliis etlnsion may toim libious 
tisssne leading to Htilfnessof the joint and stilhming of the feiidons, 
tilt* result, inoie esjHs ially in old peojde, will be a jiei iiianenlly slilf 
joint Ol [leimaiieiitly slilfem'd tendons. (;!ai« must be taken in 
sueli iiistanees by gentle juissive movement dining t)ie]inMess of 
cure to keep tin* joint ami tendons fn*e Irom the fibious iuirnalioii. 
'Po take a eorniiion exanijde, — in tiaeture ol the ladiiis I'lose to the 
w'list joint, it i.s ueeessarv to a]«ply ap|»ro]Ji late sj)lmt.'s to kecj) the 
hone at n*st, ami loair.iiig** them so tli.it. tlie jK-itieiit can move Jus 
lingers and tliiimb to pie\eiit slitimss, and the splints must 1 m* 
taken oil occasionally in order to move tin* wn.st joint gently. II, 
howevei, the sjilliits i \lend to the jMtilils ol the filigcis and aie 
kejd on i«»r .Mome weeks without reiiioial, the coiisecjiienee is a 
liorinal ladius .sml u iisele.ss hand. Instanco.s occasionally oe< nr 
in which Tion-tiiimn ic.siilts, ciI.Imi from w\inl. of formative j>ow«*i 
on the part ol (he imlividual or in consc<pience of impiopcr tieat- 
ment hy IIk* sifigcon. For the treatment of this eomlition the 
readei is leteriMl lo om* of the syst< malic wmiks mentioned above. 
For Iraetuies »)1 the eraiinnii see lulow, j) 088. 
it* Tlieir* is no lorrii ol iiijniv in which the tiiilli ot the piimijdes 
1 o! first advocated by bistei has been inoie ]U’ominciitly huuight 
lorwaid than in tonipound liactuics. AV'beii such an nc«*id<*nt 
ltd (mcuts lioTii iliicct Moleiice the solt jiaits luo gmieially iiim h 
tines eiiished and the bom* is lieipiently unuminuti'd. AVlien a hone is 
broken Iroin indiMHl, vudenee tin* liaetuie is fieqnently oblique 
and tin* sbai]) ]M)itit of the bone piojeets tliiough tin* skin In 
sneli ;i ease 1 be injuiy is, a.s a inh*, not .so .si \eic. Frunii ily coin- 
]>ound fiactuies were the diead o| thesurgion: .septic inllainmatioii 
oceniniig in llie wound leached tin* njien inedullaiy (uvity of the 
boiie, and tlie open blood-i <‘sseis ol the boi.c g.ivi* « asi aet*ess to 
the can.si'sand products of thi' inihirnmation into the gt oi i.tl blood- 
stream, giving ii.se to ]»\a*nna. It is not a.sserted, liowevei, liiat 
this accident always on’uiied In a ease of compound tr.uluic llie 
wound should beat once coveied with a low'd llioiouglily soaked 
in a live fier ctnt. Mdufion ol pure carbolic acid. And, il .some tiiin 
elap.scs before the arrival <•! a siirgcon, moic. ol tin* solnlioii must 
be jioiiied upon the ttiW'd, which should he kept thoroughiv .sciaked 
Alt(ir the fiaclure i.s sit it W’ill probably be iiieessaiy to inject the 
solution into the interstice.s of the wound, over winch an dlieieiit 
anti.si-ptic dressing must be applied. When llie mjiny i.'* .so seveic 
that It is Jinpo.ssihle to picsciie the limb, amputalroii is tin* only 
rosouice. it is olten a ditlicult thing to say whi*n the siiigcou 
hIiouM auijiiitate The que.stion will liequeiitly he .settled by a 
vonHideration of the geneial ciicnmst.iiices und .surronnding.s ol the 
]Mitient, und no ddinite rn]<*s can be laid dow'ii Speaking in geiM*i,il 
terms, an ai tilicial sub.stitule may take the jilaee of the lower Iiriih, 
but no arfiticijil substitute can ever diicieiilly take the place of the 
njiper limb ; and theiefore surgeons will run .some iisk in attempt- 
ing to save an upper limb wdndi they will not do in treating an 
injury of a lower limb. 

t 'Pherv me tlirwe jii’incipal tyjies of joint injury - (l)spiiiin or stiairi, 

y. in which the ligaiiieiitoiis and teiidimms stiuctures aiound the jmiit 
are stretclied and even lacerated; (-) contusion, in wdin h tho 
cartilagi lions .suifiicc.s ol the oppo.sing hones in the joint an* ilriveii 
loicibly together; (3) dislocation, in W'hi(*h the articular snriaies 
aie separated liorn olio another ; in this lust iiijuiy the lig.imeiitoiis 
eap.suli* ol tlie joint must betoin to allow' the aicideiit tooicui. 
Joint .stienglh may In* clas.silied anatornii'ally under three heads — 

(1) ligam(*ntous, due to the ligaments binding the bones togetber ; 

(2) O.SSI oils, due to Ibe sha]>o of the bone.s torriiing the joint; (3) 
musenlar, due l(» the niiisi les surrounding the joint. Ligamentons 
strength pivdisjxises tosjuains, osseous to contusions, and muscAilai 
to dislocations A joint is liequeiitly saved fioiu injury in eonse- 
qiienec of the rel.ilivc w(*akiiess of a boiio near it. Tlie ankle joint 
IS saved by the w'eakness o( the fibula, the w'rist joint by the weak- 
iies.s of the radius, the sterno-clavicnlar joint by the w'eakne.ss of 
the clavielc ; the fracture of the bone xireserves the joint from 
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I injury. The tonicity of the muscular structures around a joi/it 
' olten prevents a dislocation, the patient being jirepaied for the 
violence to wdiich his joint is .subji‘ctBd. 'J’lie ossc*ius str'*ugtli of 
a joint will depend very much on tho X'osiliuu ot limn at the 
time of tlie ai'cidont. 

When a joint is sjirained or coiilused there is etVusien into it and 
into the .structures aiound it. lii such cases accurately applied 
pleasure will jueveiit ethisjon, and along with gentle pa.s.sive exer- 
cise and luhhiiig W'ill pi'eicnt subsequent stilfim.ss. AVheii a joint 
is dislocated it is of inijMutam e to leston* the hones to tlicir normal 
jMisition us soon us possible nftir the accident. A\ ithin the last 
lew year-s, in m veral dislocations, the ticatnieiit by extension of 
the limb and loicibh* ju-essnre of the hones back into their normal 
Xiositiori has been given up, and a inetliod ol trintnient at one time 
111 use in the Ficncli sehools has been rcMved hy Hr Ihgelow of 
Rostoii, Ma.s.s., who has ])ointed out that witli Joa.s force and thcre- 
foie less inpiiy a dislocated joint may be ri'diiced by niaiii]»ulatioii. 

Tlie gieat ])rincijile at the mot of this treatiiieiil is to inanipiilato 
the limb so as to Cciuso tlie dl.sloeated bone to x>as.s back into it.s 
normal pu.sition hy the* .same ]iath by w bull it left it. In com- 
jHiiind di.slo(*alions the same juciuiitions must be attended to as in 
comjiound fiactures. 

II. I’niu I S.S OF Uin*Aiii. 

Aftei an injury certain ebangos take jilace, wdiicli, if kept within 
bonmls, terminate in lepaii, in othei woids, in a lestoration of tho 
iii.)iin‘<l pait to a condition as iic.iilv as po-ssible normal. AVhoii 
the injury i.s se\eie the lestoinl um ina\ lall far. short ol the normal. 

'Ihe letovery may take place wilh veiy little ])ain or iliscomfort 
< ven 111 severe injuiies I'i4 (ju< iilly, Imwever, ns the result either 
ot impiopi'i* tieatnu*iit tui the paif of the suigtoii oi ol Icehleiiess 
oil tin* paitof tlie person iiijiiicd, hx al iiiieasine.'.s and a general 
b'vciidi eondilion aiisj*, which intcri«‘ii* with the liialiiig. When 
the.se evil results iollow, a h»cal death of tissue in a greater or less 
d«‘giec is obs4*i vcd. 'fliree foims ol loc.il death li.ive Ix'cn di*.sciibed Forms 

(1) Mippuialion or llie formation ol pus, (2) uleeiation, or the local 
iormatioii ot an nicer, (Ji moi tilieatiou, oi the loiiiiation of a death, 
.slough These three ]>ioc c'^ses iiiii iiiqx'ii < jttibly into one anotlier. 

They are ii(»t distinctly scimable iiom one anotlici, and they veiy 
fiequeiitly ocj'ur logiMlici. ]l is to l>e nuti*d that the piucc.s.s of 
fep.iir and thr hxal d<Mlhwhi(h iiitt'i teies witli a painless rejiaii 
diller onl> in degi(*e As a gem ml lulc, m the truly .subcutaneous 
wound ol tissue, lx* it the soil jsiil.', ol bone, the iliaiiges that lake 
place ending in its lepair jie sinqde .md iiiicom})h«Micd ; it is in 
tlm o]»en wounds of tlie .solfc pails and in compound fractuiea of 
lx»m* that «’ompli« at ions aiisc. 

In oidei to umlcistaiid ibis ]u(x ess, it will be best to taki* a Itepaii 
simple injuiy, .sm li as a elean < iit. As (be icsnll i»f the pas.sage ol ot an 
(‘\eij tlicslmipesl knite tlimugb the tissues a mn*ioseojU( laccialioii incise* 
along tlie line ol the lucision must oci iii. "J’ln* skin, .subcutaneous woiiin 
lat, faseia, and mus< le aie <li\i(h*d 'fhese pails being vaseulai, 
bleeding takes place fiom rhcciit xessf*!, lid us suppose that tlm 
bh'ctling lias ceased, und tb.it Hie snit.nes and odg(s of the woiiml 
aie not bi ought int»i contact 'flic U'ti.Ktile power ot the tissues, 
wlnn they me dnnh'd, iu*(*c.ssanly pnxliiu'sa tr<*iieb-s]iajx‘d gaj). 

II the snh's of this gap uk* watc lied a wecjung ot a .stMw-< olounsl 
iliiid w'lll be observ<*4l, wliieli, wlieii c\.i milled under tin* mieioseojie, 

IS .seen t«i June eoi]nisiles lloating in il. Tin* fiiiid is tlic Injiioi 
.sanguinis ot the blood, .ind the eoipusiles arc the bhuxi ( or] ui.sc h*s. 

In the blood as il uiculates tliioiighoiit the vessels in tlm bod>, 
tin* yellow^ or led bhxid corpiisihs me giiatlv in e\ecss of the 
while. In this tiuid the wdiite bloml eoipiisi les .lie \ei y numerous. 

(’aidiil obsei valnm, with the aid ol a sntfn n*nl ly ]u>W4*rliil niicio- 
.seojM*, will .show tlie buimitioii iif line lihiils of a solid subslaiici*, 
whnli gi.idnally extend o\er the lield ; this hluillalion takes its 
sl.ut fiom tile wliiLe blootl corpu.sch**-'. 'flic e(riisi«»n has coagulated. 

A .s<»ft S4»lid -'iihriM- - IS foinnd, wliii h gradually contiacts, and 
a ch'.ir fluid e.se.qies, this is the blood K‘ium. Toietnrnto tlie 
A\4»uinl,- 111 coinequeiiee of tin* inj'Jiy the smaller bbxxl - ve.ssel.s 
dilatt, tin'll' w'alls aie tliiiineil, and a stasis (»r .stojipage ot the flow of 
blmul w'ltliin these vessi Is taki's pl.ice. Tlm slasis is caused by the 
injuiy to the vessel walls, I'endoring the blood coi jniseh's more ad- 
hesive. The eirciihiliou is going on in tlm ve.ssels bevom! the aiea of 
sl.usis. Tin* blood luii ‘dale ot stasis aets us an obstiuct mi* and con- 
sequent ly tlieie la an incn*:ised jiressuie on tin* inin r s- ice id' the 
lliiii walls. Ah a result the fluid part ot the blood oi Inpioi sanguinis 
mid the corpiuseiilar elements »)! tlm bhxxl esca]M' into the tissn(*.s 
mnl on to tJje hiiilaee ot the v\onnd On tJii.s siirtace m,d iu tho 
tissue next the suifaee a (lotting t.ikes jdace, and lihrin is formed. 

'Dm Miitaee ol tin* wound becomes gbizi'ii, and us the librin contracts 
the blood .sei iim oozes out upon the wound surl.n c mnl escapes. The 
glaml .siirf.icc then becomes v*ascular ; new hlood-vessels are formed 
ill it , and through these a circulation is .set iiji continuous with 
the ciH'ulation in tho blood-v onscIs around. 11 the surfaees of the 
gap aie nowr brought into gentle contact, tlm bl(xxl-vessel.s on the 
two aurfiice.s will unite. At flrst tlm uniting tissue is very snccii- 
leiit and vascular, and further changes must occur before tJie ii»iliiig 
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tail In* little doubt that the growin of nil ulcer, ns well as th« 
dihintegiatiug juoces.s 'which ])remb*s ns fonnatioii, is closely 
assodatetl uith the niultiplicafum of low forms of hie m 

the decaying tissue. Hy deslroyiiig these organisms with some 
])Oweitul antisejdic the destructive piocess luay be clurke<l. Since, 
lliese oiganisms live i)n (bM'aying matter, tlicy are tcinicd “sajno- 
jdiytic.” Tlio healthy I issues arc anbigonistic to their giowth, and 
any tieatinent which nuiileis the tissues aionnd the g.tp healthy 
will intcilero with tlieii iurtliei de\eIo])nu nl. 'The enLiaine of 
those organisms into a woumi iniule by tlie suig»‘on, il tbej liml in 
it a suitable soil tor then de\ ( lopmt nt, is umloiibiMlly alst» a fei tilo 
cause oj supinit tit lull in wounds lint it iiinst be distinctly icmein- 
beied that any means wliu li aie adopted loketplla lujuieil tissues 
in a heallby condition intm teies w ith the giowtli ol llie'»e Stipio- 
phytes as <lireclly as il the suigeon n‘»ed some antisi pin .sulistamu 
w hii;h (lest royed tliem. 1 m 1 lelation obtains b« tween a local 
iicerotic ])roeess, sutli as the ioim.ition of .i boilvMlh its eintiai 
slough, situated iieeessaiily in the lust iiedame nmh i tie* skin, or 
the eipially iieeioln jnoces.i, the ioim.itioti ol pus in a snl»t ntaiieiM.s 
abseess, and these low loinis ol jtl.int Jilt ' Theie mn be no doubt 
tlicit by tlie inJ(‘(tion into the tissues id a [toweiinl iiiiliint tin si* 
nctrotic tlianges can be iikIikmI witle.iit the inl<*i \eetiou of 
oigaiiisms. J’lolessor Ogston and All Watson Ulie^ne lii\.' also 
shown that miejoeoiei aie jnesint in tin gieal majonlv ol auite 
subeijlaneoiis neerolie inJlammalions, as tliey .iie lonmionly net 
with 111 tlie liiiman bodv. lien* the <|U<*s 1 kiu at jnesi nl ii‘s|s" 'J'lio 
opinion ol tile jnesent wnler is that in all piobalnlity tlie\ aie tin* 
latiseof the neerolie jnoeess. It is not a‘^sf i It d that thev aietbe. 

• ause. ol the ]nim.iiy inlJammatnni, wlin h need not gti on to 
lieeiosis . but the piuhabiiil} is that lliev liiid 111 tlie inllaini d aiea 
a nidus loi then gr<»wtli ami dt \ i lojnneiit. It is imt know n Iiow 
they tause it, whetlnr by diint aetnni ii]K»n tin* tissues (T by 
nutating jnodin ts foimul dining llieii gniwlli. 'I'be oig.iinsms 
•hstiibul b^ l)gstt>n and Uln*yiM‘ have a Jile hisloiy and ie(|mio 
conditions lor tlieii evistcin «* and dc\<*lopm<*nl dilltrcnl fitnn tliosc 
demanded by the sajnophytie oigaiiisin^ alre.uly dtseiibid 'to 
lea» Il the su belli a neons (11 ea ot nillainmalion tbe^ must pass liyllio 
blood-stieaiii, iiml must be able to exist lu the liMiig lilood. They 
aie piobabiy assoeialed iMtli Ihe nileitjM* elan's ol otganisms In 
some suppurations at thepi(s( nl nioim'iit, mkIi a* in ute supjnnatn o 
JU*) lost itls, the loimalion ol ]»ns lindei the ]K>iiosttlim loininteil 
wuli 1 lone, a siijipuiahon within the nieilullaiv ia\il\ ol a bono 
ealltd usleoii)} < lilis, and in 'n nte nliiralivi eiidoi aidilis, Die oigan- 
isiijs met with (lie undoiddeilly inl(‘< live. \Vi* do not knoW'e\a* tly 
liow^ lliey eiiti i the blood-siieam, but we know that tln> cm live 
in It, and lb.it the oc»inKineot tbe*e disi.iseil eomlitmns is iiii- 
doublcdly a loial elbs I closely « onne« led with blooil- jioisoning. 

A poll ion of Dm* ln)d> lna^ die ni i oiiseipn m e eiDu 1 of an intense M«>i lili- 
inliaiiinidtioii oi of adittnigoll of the blood-suppls. IJcsnhs I liese < iitam n 
tw’o distincl . iiieties thi*u is a gual intiiinedialc gioujt of eases nigaiipui. 
W'bicli liolli (‘.'inses 1 l^ lie at woik. A i om)»arali\ ely slight injuiy 
ailed mg a poll ion ol tlie body impel fer’l 1> hiip|»li» d w lib blotal may 
give use to an nill.miinalot y eomlitioii wlinli in a liealDiy fiait 
W’oiild be easily eliei ki*d, but wlmh in Min.M*(|in m • «il imp< licit 
null iiioii mav end in moititn ation W’inDt the pie-siiie ol a tight 
boot 111 an old pel M»ii with al in loimitous ves-e], (an gi\e use to 
nioitiln.ilion, tin* same pn '^sme in a In iith\ pei*'On would give use 
onlv to an eranesieuL ledne'^s J'lost-bile is a loi ali/Ml de.illi ol 
a poilion of (he Itodv wlinh has hun ('vposed to juoloiigMd told. 

II imiN uttailvtlie liiigeis oi toes. '1 he (h tin m.iv onui diiidlv 
witliout any interinediah* uai hoiiiii} intlammation, oi it may iollow 
an e\« es.sive leai’lion 'riiernleol liealment in ail i.iscsol gangrene 

III wliieh Iheie is a lembm > to death is ti» keep tin* pail w nin by 
iaveis of wadding, but to avoni all meiliotU whnli hnny ttn* 
letui Ming eiH nlal ion , bei ause an> sin b iin h a'^e w ..aid lx ollowe I 
by I vee.ssive readion, w tin h in its linn m .i ]Mit .i)n mIv wcakejnd 
would be followed bv sec «jndat y de.illi When the |Mit i-. dead, 
envelop it 111 antiseptic w.nidmg (o piivenf puh»ln(ion, wnl. 
until the line ot denial e.it ion betwi'iu the* living- toaici iUid the 
d< act pai t Is ev nil n(, .iinl llnij,il tin ca^i* )>( imifs, .miputate at a 
highci ievc‘1. 111 spie.nhng nangiene in whnn ‘igsis is piesent, 
and in wlin h no line* (il dc manatuiij loi nis, tie b<f'»(lMin( i«ji tin* 

]»allelit— at best a ])o(n one* -d to amiailate Ingli ii|» in soiiml 
tissues 111 tliest' eases the blood Is gem i dlv poisoind, and ll the 
jial lent ref ov'cis liom tin piimiiv shoe k ol 1 he* ope-ial neii a letniii 
ol the decaying piofess ma\' .itt n k tin* slnmj>, ami fan ^ Inni oil. 
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medium is consolidated. This is cITectod by the formation of fibrous 
tissue 111 the deeper jiarts of tlie uniting medium and by the forma- 
tion of epitlielial tissue in the more suiK*rliciiil parts where tlie .skin 
is divided. Along w itli these changes the unit mg medium becomes 
less va.seular, and a linear se*ar is Die lesult. 

This IS Die case ol an incised wound in wdiieh tlic surfaces are 
not brought at once into contact. If, hovvevei, tins is done, the 
same changes take place, find in a small wound no nntow'ur<l re.sults 
need follow. lliiL iii a W’onnd of some si/e tln’ie is daiigei in bung- 
ing the (idge.s of Die wound into contact. In coii.scfjueiiee of the 
dillereiice 111 the retiadilo power ol the ililleicuL tissues that iiie 
divided, it may be impfissible to biing the ileejicr jmiUs in Inaccurate 
eontai 1. The ]»atient will comiilain of local pain, a < f onipameil liy 
a tbridibing sensation, slauving tliat an uccuinulation of serum has 
takf'ii place. If a si itch is removed, the serum will c.scape and Die 
loi’al uneasiness disaiipcar If, however, no lelicf is giv'eii, the re- 
tained SCI uni, pressing upon Dm surroumlirig tissues and imhiig .as 
a foreign botlv, will cause eOusioii ol more serum. The white ]»It>eKl 
coipusclcs will jia.ss from thcve.sscLls in large numbers, will die, ami 
])rjif lie allv a CLiin'teiy of wlntn blood coipn^eles will be foiiimd , 
if a stiteh IS Du*u lemov’od a eieani}’- Hind cse njie.s. 'fliis Hind is 
leimefi “])iis.” Oiiec I lie tension is i(ln*ved, tin* local uiifasnicss 
disnpjieais; but Ihe wmiml eanimt then lieal l»y jirimary uiimn. 
The w.ills of the cavily must ng.mi become gbi/ed ; vas< uhni/atmn 
mnsl lake pi. ice ; and, as Die w.ills ol Die ( av ity grmliiall}'- conn* 
teigejDiei bv i Oil liaelioii, libions tissue is ioriiied. 'fljis is luiicni by 
(SfCeO/f/ inh nfnni 

The cedle'e tioii of wliite* blood corjmsf les floataiig in Du* cHiision 
ami ev«*ii1ii.ill\ foiiiimg ]nis is ti rim*d an ttbsirw. this may also loim 
.amongst tlie tissue's allei u blow oi other nijiny As the jt*snlt of a 
lilovv a eeit.iin aie*a of tissue ]«'( ome‘s eongesled, and illusion take*.s 
]ilae*(5 ml<» the ti-sues outside DieVfsseU, the ellusioli coagulate s 
and a li iid bi.iwiiy mas* is formed. Tlii.s m.iss solteiis towaiels 
Die* t.uli.*; ami if nothing is elom* the* .solte*iied ine.i g^ia«liialh 
itieieuses 111 si/c, the* skin heeomes llinnieel <»V(*r it, Die thnmed 
skin loses It*. Mt.ilitv, ami a .small sleuigli is formed When (ho 
slough gives WMV, the* pus cse flpCS. *SUe II sllOltly IS t llC lllstolV <*f 
an acute absi-ess iimbi Dm* skin, ami the exphniation geiieialh 
given IS Dill ale»e,il im(h»sis(»i (b.iDiot li.ssnelakes phueat that 
p.irt of the iiitlamiuatoiy swe lliug lintlM*sl tiejin thonoimal ciieii- 
liilion. W'Iie*n the flying pioeiss is V(*iv acute ileatli ol tlie tissue 
occurs CM '//n/.ss», as in the* coie of a ImuI oi in the .slou«di in a 
^’aibnmle. Seime 1 nne*s, liowe'ver, mi sm h f*vjelenl mass ol dead 
tissue* js lei b<‘ <ilKe*rve*d, ,'111(1 all that f.s<,ipes when the skin giv'es 
W'.iy IS the 'M'liiiv ]iiis. In Die l.illei east* the tissue lias bioken 
down in a iiieik'e'ular form , in tlie loiim i cast* it lias biok«-*ii down 
cw 7jursst' Ait(*r Die. cst ape ol Dm eoie or sltmgli along witli a 
<*(*rt.ini amouiil of pus, a eavitv is letl, Du* walls ol wliuli lieioim* 
liiM'tl wiDi Ivmpli 'rim l\iii|di bet oiiies va-.eiihii, and leceives the 
name of gianulation tissue 'rile tavity beaks by second intention. 
ITis in.iy ae eiimiil.itc in .i iiorm.d tavitv, siu b as a joint oi bur.'.a 
Il in.iy JiDe) be met witli in Die ciainal, Dioiatn*, .ind alMlomiii i) 
cavitus. Ill .ill these silnations, it the di.igimsis i.s tlear, lli«* 
pinuiplt* of lie.itimnt is lice cv .iciiatioii of the pus, and in joints 
and Ml Dm ]»i ritoneal and jeleiiial .s.ics washing out the tavily at 
the tune of opening, lice diainage, and t.aieliil anlisejitie tieatmenl 
during the subside'iitt* ol Die nilhnnm.iloi ]nocess 'I’lie le*iisioii i.s 
relieveel lev hi (mg out tin* piis II tin* altcr-di .iin.age of tin* t .iv itv 
IS thoreiugli Die loim.ilmn t>l pus tease's, and Die se'ious thst haige 
from Dm inner .side ol the abse ess wall giadnally snli.sieles ; ami as 
the < av ll V cemlMcts Dm disehaige bee-omes b’ss and less, unlil at last 
the th.iimige-tiibe can bt* le moved and tin* ixiciiml wound allowed 
to Imal. 'riic laige* collcciioiis nf pus wlin-b loiin iii fOime.\ieiu 
with disease of tin* veilt*biii; in Die et'ivnal, dois.il, and lumb.ii 
legieiiis aie also now tn.ited l»y Iree ev.ienatnui ot the pus, wiDi 
careful anliscplic measure's In all cases caie slionlel be t.ikcii It* 
make (be opening as tlepentlt*ii| as possible in oitler Diat Die diaiii- 
age may lie tlioiouglily eHi'*n*ii( II len.snm oet iirs aflei opening 
by Dm blot king t>f tin* tul»e, tu* by its impeilee’t po.sitnui, oi by 
its being loo shell t, Dn*ie will be a ji'in'wetl loimation of juls. 

When a eemsieb*rable jxntiou of lissut* dies iii t'on.st tjueime ol pu 
injuiy, the tb*aDi takine- plate bv giadnal bieaking down eu ilis- 
integralion. Die prt»eess is teiun*d iilum/Htn, and tin* le-ult m an 
nleei. As long .IS tin* oiigmal c.iiise wlimb loiined the iiltei is at 
work, the* gap in the tissues laeomes l.iigei ami lafgei. Sup]>'>se 
Diat Die iilee'ial IV t* pioe-es', is geuiig on and the ule't'i is spit ailing 
'Die iilcel is then paininl ainl the jiaits aionnd .ire inflame el. 
Reiijovm Du cause by .i)»[»ii)piiate tiealineiit and the net rtitie* pioei*ss 
ce.'ise.s, tin* slneds td tis.'.im ait* east oil, Die ulcer iriadiially ileaiis. 
Die inllaniMial loll snhsnlcs, the pain disappeais: Die ulcer bet oiin*s 
a btsaling ulci-r. 'riie smlate of tin* gaji becomes glared, ami those 
(haiiges takt* jdace* lu it which have alieady been descnlied as 
occurring in an o])en wound 'I’lm gap gi adn.illy coiitiacts in si/i* 
Round tin* celges cmati i/atioii otcuis, leaving a scar or cicatin. 
■VVitliiii tin* last lew veais tin* process of cicatri/at ion has bet n 
liasteiied by ])lanting' on Dm granniatioii tissue Kimill grafts of 
opidurmic tissue in the maimer already described (j). 681 ). There 


111 J )mj V* I s 
1 /)ist (fS' s t)f I',ltnn(-ri sst Is. 

An aiie’urisin, in so l.i as vve h.ivc ti> ebal witli it at ]U'i‘S(‘nt, may Annir- 
bedtfiritii .is a .s.tc t ommiiim .it ing with the lumen t.l an aittiy loii. 
'rin* sa'-w.d! may be Immcel td lijm eu iiioic td tin* .iitiiiil coals 
whn li b.ive be e oiiii* (111, lie el 'I’lm tmsucs aiouinl, bt ing i imtlemsed 
and •tejin' nn*i'* e>i b s . aelln'ie lit to tin sae w.ill, stiengt In u .ind sup 
]»‘»rf it, 'I'ln* till. I f.i! nm ol 1 he arlei i il e (/.il.s is geiji'ially dm* to a lot al 
wimKihs'-, Dm Je'«ull td elistase. 'I'lie dist ast'd roudilion is almost 
alwa ys a chronic foim of iiiHummatiou, to winch the name aUurotiLa 
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is pfivon. In some instances the local weakness may be due to 
an injury bruisinp^ or lacerating the voMsel and injuring its internal 
coat. Wlieti an artery is wounded and wlnui the wound in the 
skill and siipeitieial structures heals, tin* blood may e.scapc into the 
tiwues. Jn this case it displai'es the tiasucs and by its jiressure 
causes them to eoridcn.se and lorm the sae-w'all. The coats of the 
vessels, more especially when they arc diseased, may bo torn from a 
severe strain, and the blood will tlu'iiescajie into the I’omleiised tissues 
fonning the .sac-wall. ’When one or more of the vessel eoats form 
the sac there re.sults what is calkMl a true anfurism ; in those in- 
stances 111 which the .s;n*-\vnll is foimeil hy the condensed tissues 
aiound W'c have a primary Jnlf>r aneurism; ivhon a true aiieiiri.sm 
bursts and the blood escapes into the tissues around it, as soinetiirics 
occuis in (h't'p-seated aiieuiisins, giving rise to secondary localized 
ucciiniulation, the term secondary Jatse aneurism is ii.sed. In boili 
varieties of false aiieiiiism the sw'elhng is more ditfuso and the 
jmisatioii as a rule is le.ss marked than iii the true aneurism. 

The blood ill an aiieuiism is at first in a lluid state, and at each 
heat of the heai I a certain amount passes into the .sac, causing its ex.- 
pansioii In all aneurisms there is a tendency to coagulation of the 
t)]ood, and a blood-clot is de])osited in a laminar foim on the inner 
siirhu'e of tlie anciirisinal sac In some iiistame.s tliis laminai 
loagulatioii by «-onstaiil additions gradually tills the niieunsmal 
• •avity. The ]mlHation in the sue tlnoi <cases ; con 1 1 actum of the 
sac and its contents gia<lnally takes place ; tlic anetiiism is cured 
Oil tlie othei hand, it Mio blood within the sac remains thud, the 
uneuiisiii w’lll giadually increase in si/e ; the tissues over the 
aiiouijsin and the sac w'all w’lll hcconie thinned, ami at last give 
way; ami death ocems fiom h.einon Iiag<‘. 
ivat- In the tieatiiient ol tnie .im-urisni tin gie.it jnim*i}jle is to oneniir- 
leiit ot age coagulation in llu* am in isiiial sac Tins i an be iloiie hy lessening 

lie tlie foiee ol the tiicnl.ilion geiieially <u locally Tlu* gciieial ioiee 

icur of tin* ciicul.ition can he ]i‘ssciic<l !)> low diet, rest in bed, uvoid- 

in. ance ot all causes of i.iseiil.ii e\<‘item(Oit, ami hy the ailiiiinislial ion 

of laige doses of lodniM of jiot.is.sjuin. 'fhe loicc of the ciiculatioii 
(Mil he «](•( ieas«*(l locally .ind Icinporaiily hy the application of a 
ligatiiie to flic artery between the aiieiiiism and the hcait or hy 
the application of piessuie Ujion the mam vessel at a eonveineiit 
point hetwein the aueunsin and the lieait. Tliegeneial tieatmeiit 
IS available 111 all e.ises The local tieatmeiit by operation or hy 
compression is only available in those iiistfUiiTS in winch the 
aneurism m so situat(‘<l that the blood vessel < an be compressed or 
ligaluied, as in aiieunsms ot the lu'ad and iieik oi of the extre- 
iiiitn's 111 cerlam aiieuiLsins in the lowei ]»ait ol tlie iieikand 
upper put ot tlie thoia\, in wdneli a ligatine eaiinot he applied 
hetwein tin amnnisni and tlie Iw'arl, the hlood-llow^ thiough the 
aneiirismal sat Inis Ihmmi diniinishe(l liy the appii<‘ation of a iigatuie 
to one Ol more of the main vessels on tin* distal .side of the aneia- 
ism. 'flic blood supjily to the paits bevoml tie aneurism being 
thus cut (*tl, the immediate etleit is iiieieased pii*ssuii on theaneiii- 
isinal s.ie : but, since the jiiirts aceommodate theinselvi'.s to alleted 
eiieiimst.ine(*s, as tlie e(dlatoiai huioil-vessels im lease in si/e, be- 
I'oming the m/iin \eHsels ol supply to the parts bevoml, the oiigiiial 
ch.inne] b^*! oim‘s ot .seeombii v iiiipot tane«\ tin* result being .a diiiiiira- 
tion 111 the si/e ol the mam vessil and dimiiiislied bl(jod in the .s,ie, 
eii/’oiiMging ( o.igiilal loii ami I'ontraetioii ot Die aneuiisimil .sac. 
l*iucti« ills the Miiic elhs t lias sometimes be('n olifaincd in a pei- 
niaiicnt v\.i\, ns in cas«'s tif r.ipidly mci easing aneimsni o! the siih- 
clav lan aiteiy in the loot ol the neck by amputation of the upper 
extieinilv.it the slioiildei joint And within tlu last lew >eais, 
in }*oplileal aneurism, Die same thing has been done teiiiporaiily 
by tlu* appluation oi an el.istic liami.ige to the limb troiii the loot 
npwaids to the jmpliteal sp.iee, (*nij>l \ mg the blood-vessels below 
the knee, and iii this w.iy ••nlting oil the blood-supplv leiiijH) 
i.irily. 'flic a[»plieatioii of tlu; el.istic bandage is continued up 
the thigh, caie being taken not. to imiki* liiin jiiessiiro wiDi the 
baml.'ige as it pass(*sov(r tin* aneimsni bdiiml the knee joint, so 
that tlie s.K in.iy not be emptied of blood. It the sac wcM* emptied, 
Dn* t 111 view W'ould iu; deleated, bt*eause lli«*le would be no 

]d(»o(l 111 the sac to coaglil.ite, 'i’he eontiiiu.itioii ol the b.indagt* iu 
the tliigh .ibove the aiienriMii is ]»i.'i(*lu*,illy a eompiessmg agent 
a]iplied to the ai lery on tlu* jnoMin.il side ol Die .aiiein ism The 
latioii.ile ot Dlls tiv.ilmeiit of pojdileal aneurism, dm* to Dr Walter 
iJeul pi the lliitish mivv, may, it this expl.malion is loiiei t, lie .said 
to owe its ^neee.ss to the fact Dial, in it we combine the two great 
pmieij>l« s winch cheek llic blood piessurc locally, i e., aeiitting oil 
ol llic bl(HMl-sMpplv bev'oml tlu* aii(*iinsni.il sac and ('oinpicssion on 
the m. nil visseloii tlu* provmi.il side It is to 1m* noted tin'll all 
tliesi dilleieiit nnsiiis of i li(*ckiiig the blood* pi cssiiic Within the 
aneiiiismal s.i'*ai(* temporaiy in tlieii action. The lempoiary anest 
by compit*ssion. Du* e«jinilly l«*m]ioiaiv airesi by the applic.itioTi ot 
u ligature, in the littenase the lollateral anastomosing eiieiilat ion 
taking the jilaee of th.it of the main tinnk w liieli has licen lig.atnied, 
start the proi'oss ol (o.ignlation vviDiin the sae, mid, the process 
liciiig omc .stalled, « oinplete con.solidalioii gradually takes place. 
Altliougli Du*s«* mctlioils of tieatmeiit arc principally of v'ahic in 
true aiicunsiii, they arc also to a ceilaiii extent u.seful in secondary 
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false aneurism. In primary false aneurism.^, on the other hand, we 
have to deal with a woundoti vcs.sel in which the blood, instead of 
being jKjured out cxlenially, is iioured into the tissues, and is 
practically a (chronic) bleeding point ; the principle of treatment i.s 
to open the sac, turn out the clots, and ligatuie the artery above 
and below the bleeding iioint. 

The veins are liable to iiiHamniation {phlebitis). AYhen this occurs Diaca*: 
the blood iu the vein is liable to coagulation, forimng a clot or of ver 
thrombus, wdiich, if liisplaced from its original po.silion, either 
niake.s its way as an embolus tow'ards the heart and is thc‘re arrested, 
or posses tlirongli the cavities of the heart into the lungs, there 
stkiing and giving rise to lung .symploms. If the thrombus is 
formed in the Inemorrhoidal plexus, it pa.s.ses as an eniholu.s by 
the portal .system into tlie liver. If it is formed in the left side of 
the iicart, it may pas.s into the large vessels at the root of the neck 
and reach the brain, giving use to symptoms of brain disea.so. The 
throiiihus may he formed anai f from intlammatiou of the vein wall 
in conse(|ucnce of disea.seu .states of the blood, as in gout and 
rlieuiiiatisni, or it may form in conseipiencc of stagnation of the 
blood -curi’ciit due to slow'ing of the circulation in various wasting 
(lisi*a.scs. When a thrombus ioriiis, absolute rest in the recumbent 
]»osture is to h(‘ 8tri(*ily (*nj(uned ; the great danger is embolism or 
the displaceim'iit of the clot tiom it.s oiigiiial position. Hot 
fomentations in the eaily .stages and holladonna ointment when 
the coiulition Ixs’omcs .snli-.unite me tlu* best local a]»]dicatioii.s. 

The desire is to piomote alisorption of the clot. The veins in the 
lower extremity and in the hicniorilioidal and spoimatic. plexus uk; 
liable to dilatation. The comiitiuii is termed varix. The veins 
dilato with tortuosity; tlio v.ilves hcconie incoiniietent ; and the 
Condition is ajit to s]>iead. In the lower extremity Die primary 
cause may ho an injuiy or some oh.stiuctioii at a higher ]>oiut. 
Oeiieial laxity of the tissues jiredisjxises to tlu* condition ; oetupa 
tioiKS wdncli iiecessitali* much standing and allei nation of heat ami 
cold ttkso act as predisjiosiiig causes, ^’ho treatment consists in 
giving the dilated vcs.sol .snp^iori hy means of an elastic bandage oi 
stocking. When the eoiidihon isloc.il and gives discomfoit, the 
ve.s'jel may he ligatuied at various points so as to cause its oblitera- 
tion. This oper.ition slmnld not he umlorlaken rashly, and should 
only he performed if tlie case is an aggravated one, .since it is hy 
no means devoid of iisk In the liamioirhoidal plexus Die disease 
IS termed inhrnal htvmorriioids or jnlis ; many opeiatioiis aie per- 
lorined tor Dus condition, hut in tlu* gieat majority ot cases the 
careful use of ]uirgativcs and the administration of colil w'aLcr in- 
jcitioiis into the lectuniwill r'*h('M* tlie condition. The dilated 
vciii.s often nlceiate ami givi* iisi* to bleeding jnles ; lieu* an opera- 
tion IS oft(*n called Joi, he(*iiu.se Die peisisteiit loss of even small 
(pianlitics of blood is apt to rc.sult in chronic ameinni. The en- 
laigcm(*iit of the spermatic jilexus is termed vancuale^ .iml alnio.sl 
always occuis on the left .side The use of a suspensory bandage 
and (old hatliiiig should tirst he tiii*d ; if tlu* disease peisists, it is 
oiten UvSMiciated with mental depicxsion, and an opeiatioii ligature 
at sever.d points ot the dilated ves.scl — should he jierlonned. The 
disease inaj he as.soeiated with atiophy ol I he testicle on Die same 
side, .and this liability aggi.ivailes the ment.d eondition and en- 
coui.igch the .suigeon to opei.ite. Innammatioii of Du* lymphatic 
ves.se].s in Du* lower linihs is oiten ashociated with intlammatiou of 
the Veins III the fein.ih* aft(*i deliv(*iy, giving ii.se to the V'mious 
immsof irkifc leg. Acute iiiiluiumation of the lymph.it ii* ve.ssels 
and glands is also associated wutli junsoned wounds, and has al- 
re.uly he<*n alliuhd to in coiim*\ion with iiijuiies. The u.se. ot hot 
toineiitalioiis and eaiefiil elastic pi essuie w iLli rest are piesciihed 
ioi tieutniuiil. 

2. Jhsease.s of JJunc, 

Attention lias alreudy been diieet(*d to one foim of injury to a Bone 
hone, vi/ , li.ielun*. A vvoid may now he .said about iiillammatioii disea 
oi a hone and its lesult.s. As a lypic.d instaiiec* we will take a 
long 1 h»iu*, consisting ot a shaft ami two evliemitics. The walls of 
tlie .slialt consist ol <leii.se hone, the extreniitit's of eaneellated tissue. 

Tlie shaft ot the hone is hollow, and lilh '! with medullary tissue. 

In the Inlh' developed horn* tlu* extremities alone are tipped with 
lartil.ige, in the c\lremiti<*s td’ the hones of .a growing person 
tilde aie also laveis, teimed thr e2}ijihyscal cartifagis. The hone 
IS .siiriouiided hy a tihiuns nu*mhrane leinied the jiy(/7(Av/d/,wj. This 
meiuhiaiu* is richly supplied witli blood- ves.sels, winch ramify 
Uiiougli it and pa.ss, along vvilli ]vinf»liatie vess<*ls and nerves, fiom 
It into the Ifaveisi;in eaiiiils in the den.se hone lorming tlie .sli.aft. 

The deep(*i layers «»t tlie jieriostenin consist of osU*ohl.istic cidls, 
which also line tlu* Haversian eanals. In Die uiidevelojM'd coiulition 
these cell elements t.ike an active part in the giowDi of tli(3 hone 
as reg.udh its hre.idth, the epijihv se.d cartilages taking an active 
jiart in Its growth :is legards its kngtli The medullary tissue in 
the cavity ol the hone is .sii}jj)lit*d hy the nntrieiil artery ; the 
eaiieell.ited tissue forming the extremities receives its blood-.sii])plv 
jiartly fiom the nutrieut artery and partly fiom vessels jiassing in- 
dncctlv liom the ]u*iiosteiim. AVheii a bone i.s iiijured--as InijijMins, 
for exaiii] le, in a severe brni.se — the blood-v essels in the periosteum 
and in tlic Haversian canals become congested, elfusiou of liquor 
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san^iinis and miration of the white blood corpuselea take j>lace, 
and a severe gnawing f)ain is felt at the seat of the bruise. The 
])ain is severe because the effusion cannot escape. It collects under 
the periostouni and in the Haversian canals. The cell elements in 
tliese situations are irritated, and cell proliferation takes place. 
The periosteum becomes thickened, and if the tension continues 
f»ui>puration may occur between the periosteum and the bone. The 
peiiosicum is raised from the bone ; tho blood-vessels passing into 
the Haveisian canals are olditerated or torn across ; and the outei 
layers of the hard dense bone, their sources of nutriment being cut 
otf, die. The extent of the neci-osed tissue will dejjcml ujion the 
«*\teut of the suppurating area ; if tho suppurating aiea includes 
the nutrient artery within its range, ijutriment being then cut off 
from the medullary tissue from which in part tlie dcej>cr layers of 
tlio shaft of tlie bom* aro supplied with blood, death of the wdiole 
thickness of the shaft of the bone may occur As already stated, 
the nio.st acute forms of bupjmrative ]>eriostitis and su])}mrative 
osteomyelitis aro infective diseases, the suppuration in them being 
<lne to the pi vsancG of a inierococciis. I f after an injury the ]>i iniary 
inflamtnation is rclu’ved by fomentations, leeching, or incisions, 
suppuratiim may l»e prevented ; or even if, after suppuration has 
occurred, free incisions are nnuJc, to allow' tlie mis to escaja-, the 
periosteum may assume its normal position, and tlie area of iieciosis 
be limited oi necrosis be prc\cnt«*d altogether. After a poitioii of 
tlie shaft of the bone dies, the necrosed aiea is gimlually absorbed; 
but, if the area is of f-onsulciablo sj/e, ami more particulaily 
if sepsis oicuis, tlie (k*a<l ]».irt is gradually sr'paiatcd irom the 
living, and after a time it ln-coiiics loose, and as a rule has to be 
icmovcd by opeiatioii. If the luflainination, acute in the first in- 
stance, becomes sub acute, or if it is sub-acute liom the first, then, 
instead ol sujijiuiation, tlie etfiisjou umlei the periosteum eoagu- 
lates, wliercnpon lymph is lormcd, the firolifcrating ostcoblastn. 
cells in the lymph take uji their normal function, and new' bone is 
made, TJiis mass of new' bone is tciined a 7K)fh'. In the Havcusiaii 
canals the osteoblasts tbcie foriniiig bone w’lll lender the bone tissue 
more dense and ivory-like in coiisistonee, to w'liieb tlie term scle^rosLS 
is applied. In some cases the osteoblastic cells in the Haversian 
canals, insh'ad of (ormiiig bone, teed np(»n tin. oiigmal bony tissue 
w'hieli constitutes the W'alls ot the canals. 'Plie llaviTsian canals 
becoTiiing enlarged, the result is a lessening of the amount of 
imuganie matler in the area alb‘ete<l, and a ( aiiecllalioii oi the 
lianl Imiie takes place. This eonditnm is r'alleil i'lDt'fiftmf ostifis 
*rh( rarefaction ol the denso bom* may peisist, or the process may 
stop, llifi osteoldasts again forniiiig Ixuie and the laivlied area in - 
coming sdoiosed. In the eaueellated tissue in the extremities of 
tlie long bones, and in that which forms the mass of the shoit 
liones, such as tin* vertdu.e, the taisal and tin* <*arpal bones, tin* 
^ inoi gallic matter enmpar(*(I with the liaul bone is iclatively in 
5^* smaller amount tlian tin* organic niatt«*r tilling the eaneella*. Here 
^ as a result of injuiy the tlnn lainel.a* of bone m.iy be cut off lioin 
V theii bl<i<id-supj»lv, and <leath tak<* place. If tin* pio(*ess is acute, 
an area of cancellated tissue will dn*, and be separated fioiii the 
Miriouinliug living tissue as in tin* hard bone. In (onsdpieme, 
however, of tin* quantity ot oiganie matter, death may take place 
ill a molecular foim, more nearly allied to tin* ])roeess ol uleeiaiioii 
in the soft, jiaits This loiiditioii is know’ii us rauf^v If tin* 
inllaininatory process in eaiieeH.ited tissue is sub-.n-ute, instead 
of a molecular death, selcio.sis of the eanecllated tissue oe(‘urs. 
When the laiieellated tissin* is tin* sr'.it of inllaminatnm, in coii- 
seqiieiiee of its close eiuiin'xioii and intimate .in.itoiiiieal lelatioiis 
with tlie artnailai cartilages, tln*v in then liiin become implieatc<l, 
and We Inive tlien to <leal with disease of the loiiit. In all <‘ases in 
W'hieb incisions are made to ieln*\e tension uiidei the jicrmsteiim, 
or in whieli portions ol bom* arc leinovnl to relieve tension in the 
shaft or 111 tin* nn*<liillary cavity of a bone, oi in wlin li imisnms 
are made to elieek the piogicss of inflainmaloiy action in the 
cell.ited tissue, stiiet antiseptic preeautnms must be taken to jue- 
voiit sepsis oeci’riing in the wound. 

3 . Dcscasrs of Joints. 

’uoture A imnt is a complicated oigan, and its intcgritv depends upon a 
joint, liealtliy r•ondl^ioll of the liones whieli form it, of the aitieiilar r*aiti- 
lages whi(*li cov«*r tlie ends of llie bones, and of the synovial iiieiii- 
biane w'liieh supplies the synovial fluid that lubiieates the joint. 
These diffeicmt slruetuies aie < losely associated anatomically and 
physiologically, and disease beginning in any one of them w'lll 
assuredly, unless checked, giadually extend to tlie otlieis. The 
(lutilage eoyeiing tin* <*mli of the bones re(*eives its blood-supply 
mainly from the bom*, ami is also to a certain extent supplied at its 
edges by the sviiovial iiieiiibraiip. The cartilage lieing in itsi*!! 
iion-vascuhii, diseasi* does not comnwiicc in it ; tin* majority of 
joint diseases eommeiiei' eilln*!* in the synovial inembiaiie or in the 
bone ; as a geiier.il rule tlie\ begin w’ltli some slight injury of Die 
joint. These injuries consist of strains oi twists (of the joint) on 
the one hand ami janing or lontusion on tlie other. In the lattei 
case the elastic cartilage less<*ns the foie,i* of the contusion. 

WHicii a joint is strained, the ligaments binding the bones to- 


gether are stretched and the synovial membrane becomes inflamed. Sprain, 
t’onscqiicntly eflmsion takes place into the joint, which becomes 
swollen and painful on ]iresMiie. Any movement of it is painful, 
and all the iiiuseles aioiind it arc rigul. In a healthy ficrson appio- 
piiate treatment — resl, hot fomentations, ami gentle elastic jiros- 
sure will cause the fluid within tlie joint to be gradually absorbed 
after whu h the joint can In lestored to its iioimal i*omlitiou. Whe 
the innaniiu!ilii)n beconu's sub-iu*utc tho ]»ajn <lisapj)eai*h, and unless 
the joint IS kept quiet by apjoopn.iti* splints tlie condition is veiy » 

apt to bei’ome ch tonic ; that is, tin* joint becomes swollen and 
the moveineiits are restiieted. This condition is most persistent, 
and prolonged rest, along with countei-imtatmu by bli-steiing or 
by tlic ajiplie.ition of tinctuie of iodine, is uci'essary before the 
effusion .subsides Tin* joint may remain weak foi tin* n st of the 
patient’s life Fibious adhesions may form and pic\ent tiee move- 
nient. A joint m such .leomlitioii is always li.ibh* on the sJighle.sl 
injury to have a letiini (»f the ctUision in an acute oi suh-aciile 
foiin. These* aie the ehii*l i onsoqueiices of a stiain wi a h(*a!t}iy 
}M*rson. In a \v<*akly jx rsoii the jiiimaiy sti.iiii may entail a very 
diflen'iit result Tliesynoyi.il memhiaiie may undeigo gelatinous 
or pulpy d(‘gem*uitioii, and, although it is impioii.ibh* that this 
eoiiditioii IS associated w It h tin* tulieiciilar di.it)u‘si*. m all eases, 
there can bcMio doulit that in veiy ni.iuy the degeni lalum ot the 
synovial membrane is tubereiilai iii ebaiaetci. Tlie lnbc*i< le bac'il- 
lii.s has been found in tlie tbuk<*ned membiane. A joint in this 
eondilion swells, the (*ii]argcnient, altliongh it may be dm* in jeait to 
elliision into the eav ity of tlie joint, is mainly eau.M*d by rlie tlin ken- 
ing of the syiio\ lal nn*mbiane, wliidi lias a pt*( uliai dcmgliy semi- 
elastie feeling. Tbc moveinenls of the joint aie re.stiii ted, though 
little ])aiii is eonq»laincd of. If it is aii ujqier limh the j>atn*ut 
will not use It, it alowei limb he will walk with a distimt bmp. 

The disc‘ase ^s a chioiin* one*, .iiid the joint may remain in this eoii- 
ditioii for montli.s. Rest, elastic iu(*ssiiie, ainl bliste ring may eheik 
the juogiess ot the disi a.se, but as a mb*, .soom*r <»i laf«*i, and \c*ry 
ofb'ii as tlie lesiilt of some* slight injiiiy, a c*hange takes place*. 

On the* one hand, the t tbisioii within tlie joint, inste.id of hc*mg 
serous, becomes .seio-]uiruh‘nt and even puiulent, owing to lb« 
formation ot pus within it It tin* joint is an inqioitaiit one, 
intlammatory b\ei is set up, tin* joint hc‘(*onie*.e inl(*ns(lv painful 
on tln^ slighte‘st movc'iiient, .ind nnhss iin isnms aie made to allow 
Ihe juis to eseajM* it ji.i-^se's gi.idllallv into a state of (*onij)lete dis- 
oigani/atieui. The eaitilage sollens and bleaks down, so tliat 
giaduallj the eain*e*lhitc‘d bone mnl(*Mn atli H »*X[»os« d A similar 
change tak.'s place* in tin* eq»posiiig laitilage It is(hstio\ed m 
its turn and the ligaments binding tin* homstogetlni aie soltened 
and lo.se then el.istic’ity, so that tin* joint <*an he iinued in alnioimal 
direc*lions. A giating sensation can In* fell wbe-n tin* canc-ellaled 
bony Miif.ict*.s an* iiiblied togethc*i. Along with these* e'haiiges 
within tin* joint, toe i ol inlltimmation toiiii in tin* sott tissues 
around it T)n*se* iiillamniatoi v aieas .siippinafc* , the* ahs(esse.s 
biii.st into the j n' ; tin* skin ove*i them gi\(‘s wai , and e*e»m- 
miinieatioii is e*stahlishid betwc*en the* c*xtciiial an and tin* cavity 
of Ihe joint ^J’liioiigii this e Iiaiiin I tin* causes of jnitii fac tioii 
l<*,ic*h the c*a\ity, and roinplete disoigani/.iticm ot flic* pait uec om- 
jMme*d by hi*]isis occiiis Should the joint he :in impcntaiit one*, 
a (*o!nlitioii teimc*d hfctic is sit ii]». Jl the disc haige is allowed 
to coiitinm*, a gr.nbial wasting takes ]»laee, whieli seuuiei oi later 
einls in the d«*.iili o) tin* nnliMclmil, unh*.ss tin* singcon eithei re- 
in ve*.s (he* lemsion by fii'C im isioiis, oj <*\e ise s tlie* jojut, ol .im jnitatc's 
the* limb. Aftei elisoig.nii/sitnm has oei ui led, it tin iiifl.nnmateH} 
pi oi*e*ss e*e*ast‘s, aiieb} losis of tin* joint may lesuU lint, if tin* joint is 
lie*ely elniiin>d and ke]it at lest, tin* inllamiiiation will *-iibsnle, and 
the* giaiiiilatnui tissue on the two op})osiiig sin laves will aiiite and 
a (ihroiis formation take place 'I'ln* jiuhtss maysto]) the n*, or the 
iibroiiH ti.s.siie may be* giadually tiansroinicd into lionc Os.scenis 
union Iia.s bikcn |»laec bctwe*(*n tin* bones funning tin |oint. In 
many e*Mse*s this is wliat the suigeon aims .if, ainl it i-' <>1 great 
impoitaiice* te* ke*(*p it < oiist.iiit ly ill \ n*W' and to pl.icc* (h«* jcn.it in 
such a ]»osilion th.it, it ane*h>losis does oec m the iimh may he as 
ii.setul as jiossilih* ’J'liis n*siilt is onI\ a(l.i'n*d ,illc*i jnoloiiged 
tre-atmeiit, and, it the p.itn*nt’s stieiigth is uin(|ii.il to it, it will 
he iieee*ssaiy to e\e ise the* all<'< l<*d |oin( oi tc» .'imputal* the* limb 
Siippuiatimi .sometnins oceuis williiii a joint without .iu\ previous 
pulpy (le*g<*iR*l at ion ol tin* .sjnoMal inemlu.im*. e‘itln i .is the ie*sult 
of a wound or li<»ni .septn; iiill.immntion .se*eond.iiv to pvaniia, or 
in conse*quenee' of a \eiv in'iile* simple* synovitis it-ulting from 
ex<*es.siv<* tension within tin* joint. VVIn-n tin* .synoM.il menihiaim 
is afb*ete*d with pulpy ihge*nc‘iaf nm the* vitality ot tin* eaitil.igec at 
its edges, wheie* it joins tin* synovial memhiain*, may he intc'ilereei 
W'ith.'tln* thn ke*nl*d sviioMid memhiain*, by emioae*bing on the 
artieiihr eaitihun*. giadu.illv by pie^ssuie* alteis tin* nutrition of the 
c.‘iitil'ige oth.it if disintegr.ites .iml breaks down, and whe*n it is 
<I<\stfoye*el (li.soigaiiiyation of tin* joint e-nsiie*s, iis alle*ad\ de seiihed. 

Shoiile'l the* disease a.ssume tins loim, if earei.s taken, ami if the; joint 
IS kept epimt, suppuration within it iic'cel not mcessaiily take place. 

Tfie* innammation may assume* a suh-aeute type and fibrous aiichy- 
lo.^is occur. 
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roti* WliPD a joint liasbpon scvorcly ooiitusod, soparation of the rartilapjo 

liisioTi fnnii llif boiip o(‘( urs ; othision tliPii takes ])liiee between tlie carti- 
lage* mul the bone ; the caitilsige is cut otl iVoni its iiutriunt sujiply ; 
ainl, unless tin* joint is kept at complete lest, unless the efliisiou 
is a])soiMi‘d, tlie cartilage* will sooner or later become necrosed. 
The nt'f msed caitilage will give wuy ; tlie bone b<*iieath will be 
e*:pos»‘d , and, if the iiiitation is kept up, effusion, at lirst .serous 
but soon becoming puiul»*nt in cons»*(|ucnec of the tension within 
I be joint, will take )daeo (llianges follow in the opjiosing eaiti- 
lagi*, wliii li has hem itself biuised by tim priin.sry jar, and jierhaps 
even soji.iiatcd iiom the bone beiieatb. It will in its turn necrose, 
and tin* bone will Im* exjjOrtcd, suppuration taking place within 
the joint Tlie .synovial memhrine wnll become di.seasctl, the liga- 
ini'iits softened, ami the evil seijueiiee of events already described 
w'ill insm*. A joint atfei'tetl in this way Is easily ireognized from 
one in winch tlie sjnovial niemhrane is primaiily afleeleil by tlie 
ah.se m e ot sw'elling and by tlie intense jiain In the eaily .stng<*.s 
eomph'te rest should be obtained bv .ifTixing a weight to the 
allected limb. 'Plus, by .setting up between tlui opposed and in- 
jiiied eai tiliiginous siii laces a « oiidition of irngjilive piessine, will 
tend to ebe( k the liiseahC Itiit if this plan of ti«*.itmenl dois 
not .soon eau.se a subsidence ot the pain, aitiial eaiiterv mast at 
oiiec b(* lesoited to. (loiitusion in wbieli tin* I'aneellated bone is 
injnied at .some dis(;im*e liom the cartilage is most eommonlv met 
witli in vouiig jjcople, in whom the exliemities of tlie bones aie 
not fulls ileveloped In tlieiii tlie ejnpliv.seal (‘ai tilages ale rndily 
KUl»)died with blood for the ]»ei lormaiiee of their pliysiologie.il 
fnmtion, the lorm.ition of bone, and a (‘omjMnitively slight in- 
juiy ni.iv I aiise inikniim dioii to b** set uj» in tin' bono iinmodi.itely 
in eonlait with tin ejupliysial eaitil.ige. As in tlie synovial mein- 
bram wlieii it is alb cted with j)ulp\ degem'nit loii, this di.se.ise ni.iv 
be til (Msionally non tubennlai in eli.na«‘ler , lait lu the majoiity 
of eases, inoie especi.illv when the juiinaiy injury is very slight, 
the ihsease assunM*s the lulicKulai tv]»e arnl tubeiele is deposit < mL 
In sin'll ea.ses the .s\ mjitoins are often vt i y insidious; tin* 3’ouiig 
])atieiif complains of .some .slight iine.i.siness, or the first thing 
to he notiet*(l is a limp in walking when a lowei Iind) is .affeeted. 
Ill the case of an U|.p*‘i liiuh the palieiit will avoid nio\ing tin* 
aflected joint. As theie is no external swelling, tlie disease may 
Ik* om*i looked in its <*aily stages ; but, if it is snsj»e< ted, .iinl if the 
alleete«l limb is ki'jit at i<*st, tin* nitlaniin.ition will subside and 
leeoveij ensue On tlie oilier band, if 1b(» patieni is allownd to 
use the limb, even It) .ill Jiiipoileit wa>, Die 1 nbeidil.'ir aiea may 
extend and the ai tn ulai cartilage becoiix* .dbct<d. Tin* arti<*niar 
erirlilage <1 <h's not in that I’ase leceivc’ its piopi i nounsbiiient : it 
<lisint( gi.if I's, breaks (low 11 , and tin* ihsease a(la« ks t be joint Into 
tills last tnbeieiilar inattei escapes and .sU]»pnration <*eiui.s, result- 
ing soon < i oi laid in disoigain/at ion ot thejoint. 

In iicent ye.irs a iiselul limb lias olten liem saved bv excision 
of the albcted joint In tin* e.u ly slair* s tin* disi • may .siibsnb* 
iind(*r .ippiopriate local tn*atmcnt, sm li as couiitei-irrifatioii, icst, 
ju'essine, aviisti'il bv I’oiislitntion.il ticatineiit, sin h as tomes, iicsii 
an, ami i.iietnl dieting IS\ tin'se means an opeiation may be 
avoiibd, and in iipplving .such ticMlment it must be leineiiilu :ed 
that, wJiih* the dise.ise itself ma\ subside, the )oint as an oigaii may 
Inrtii be m el i levalily damaged • it may bei onie am hj lo*«cd 11 nin’bylosis 

osis occiii-. m a Hexed jKi*,ition oi tin* bip oi kme joints, tin* limb will 

be usi-less loi piogiession , and an opei.dion will Ik* neci'.ssaiy in 
onlei to sliaiglitcn it In tin* ankle joint, if anelivlosi'* imiiis 
with tin* I'tioj III an extended posit nni, the ]nln nt xmU not be able 
to put Ills heel to tlie gioiuid, and .in opeiatmii will be neee.ssari 
to bung llie foot at light angles to tin* leg Do not iiiteifeje witli 
an am hvlose«| jiunl in the lower limb if it i*. in goo<l position. If 
the sln»uldi*r joint becomes anebxlosed allei tli.sease, the steiiio- 
« lavn iihr ami ;n iornio-eIa\ leiilai joints take ii]» to a srieat extent 
the function of tin' aneliylosed slionld<*r in tin* elbow, in what* 
evei p(»sition thejoint becomes alieliylo.sed, the aim loses iniieb of 
its usi'lnlne.ss and excision ot thejoint is peiformed in older to gr*! 
a iiiovalth* elbow*. In tin* w i ist it may be m-eessarx to operate ior 
anehvl«)sis ; but as a rule, if the tmgcis aie mobile, tlio anehylosed 
wiisl does not interfere to any gieat extent xvitli the usefulness of 
the liaml. 

4 . Vi’nctral J>isnft,r^. 

lela- 'rjiier'distinct atreetion.s are im Imh-d nndi*rtbisterin — gonorili(ea, 

ions of ehaiK’ioid, ;unl sypliilis. At one turn* tln'si- were jeg.iTiled a.s dif- 
eiieie.d feient l«nms ol tin* same iliseasc* ; ami, tliough goiioii Inea is now’ 
lisease.s. gener.illy held to be (jiiite distinct troin tlie other tw'o, there uie 
not wanting I'lniiient autimrities, including Mi Jonutbaii lliit(*1iiii 
.son, who ale iiii lined to look upon chancroid and sy]>bilLs asessoii- 
tiaJly one and the saim* disease. The jiresent wider believe.s that 
gonorrlnea, <*h.im*roid, arid sjphilis me. tbr«*o ilistinet disease.s, due 
to .sejKir.ite eans«*s, wliii h lum* nothing in common ex'cept tlmir 
habitat Tin* cause in eaeli ea.se is a sjieeifie virus, probably .i 
niieii) -organism In the e.i.se of gonoiili(ea the virus attacks 
iniieoiis nieiiibianes, especially that of the iiretbia; in ehiineioid 
inueous membiane.s ami the skin aie alh*eted . in syphilis the 
whole svitem conus umler the intlucnreof the poison. (Toiiorrhoea 


and chancroid correspond to the process of septic intoxication. 

The organisms on iinjdaiitation set np a local distiirhanee, and the 
products of thi.s fermcMitativc process pa.s.s into tho system and give 
rise to constitutional cflci'ts ; but the organisms themselves do not 
pii.ss into the .system geneially. In syphilis, on the other hand, 
there is n ft iie infective jiroeess • the oigani.sras pass into the general 
circulation and live and multiply wherever tluy find a suitable 
nidus. Tlie joint affeetion eoinnionly called “gonorrhoal rhmi- 
matisui," wide h .sometiim*.s follows gonoiTha*a, is in all ])robability 
an infecfive eomlition. If thi.s is true, then in these lare eases 
gononlm*a is inleetive. Tlie chancroid poison nmy pass into the 
lymphatics and eaiise inflammation of the lymphatic glands in the 
gioiii, giving ii.se to chnnt roula! huho. These elinieal facts are 
undoiihtedh opposed to any genet ali/at ion such a.s that laid dow’n 
ahove, and it is right to note them ; but the geiieial eoinnansou 
betwec'ii gonorihcea and elianeroid as non-infec tive and syjdulis as 
distinctly infeetive. in its ebaiaetei holds good in the great major- 
ity of ea.ses A fuilher study «)l lliese cjiiasi inlec'live varietic.s of 
gonoiilnea and ehiimroid must iindoiildcslly fliiow light upon tho 
idij’siologieal elassificiitioii of pathogenic oiganisms. These three 
afieetioiis uie geneiallj' aeijuiied as llicj lesiilt ot iin|airo sexual 
inteieoui.se; hut thc*re arc* oilier inetliods oi eoiitugion, as, for 
ex'anijdc*, when the a« eoiiehein is poi.somsl whilst ch liveringa .sjrphi- 
litic wom.'in, the* surgeon w lu-n ojieiatiiig on a sj jdiilitie jiatieiit. An 
indiv’jclnal imiy he attacked b,y nny • ne or any two of the three, or 
))y all of them at cmec*, as the i< suit ol one and the* same connexion ; 
but they do not sliow themselves at the same time ; in otliei words, 
tbc'V have different stages ol ineiibation. In gonoiilicc'a the disease 
a]>jM*ais veryrapidlv, so ‘ilso in cliaiieioid, tlie Inst s\n»jilom.s eoiii- 
inc'iieing as a nilc* tliree or ioiii da vs aftc*r inoc ul.ilion. It is very 
dillerciit, liow'c‘ver, with s}])bili.s. Ileic the jiciiod of ineiibation 
is one* rather ol week.s, the avc'r.ige length being twi*nt y-eight days, 
though it may \.iiy*lioin one week to eight d’he length of the. 
peiioilcjf iiH nliatioii, Iheieibie, is the gie.it pnmaiy diagnostic in 
till* e.*isc oi syphilis. 

Syphilis is an infective fe\*ei, and its life* history nmy be bc*..st ^ypl 
eonsiderc'd by com paling it with vaccinia. A ebihl is vueeinated 
on the* aim with vacsine Ivmpli For tin* liust two or three day.s 
nothing IS o])s<*rve(l ; hut on tin* tonifh d.iv ndnc*ss ajt[»eais, .and by 
the eiglilli (lav a c liaiaeteiisln* \;neinc* \c*snle is ioimed, which 
liinstsand fiees a disehaige, wbnh due*' and 1oiinsa*-eab Ifon 
the c'lghth d.iy the* c b ai Iviiijdi in the vcsnle i.s introduced at 
jinotljei jKiint 111 tin* ebiUrs skin, no chaiac teiistn* local effect 
follow’s, 'fhe svstein is j>iot<‘e|ed by the jncMoils inocnlatioii ; 
fills ]uotc‘etion will last for .some ye, us, .ind in eeitain eases for 
the rc*st of the ]>atn*nt's life We have lieu*, then, exposuic* to a 
]K)isoi), its iiitiodut'tion IcM'iilly, a jieiiod of ineiibation, a eharue- 
tensile local a]>pe.iiaine at tin* seat of iiioeulation, a c*baiigo in 
tin* eonstilntion ol the individiuil, and piotec lnm fiom another 
attack for a vaiiable period So with .svplulis The* sy])bilitio 
]»oison is iiitioclueed at the seat of .an .leeident.d abia.sion eithci oij 
the genital oigans oi on .inv ji.iit of tlie siiitac*!* of fin* hody. The* 
jioison lies <piieye(‘nt lor available jieiiocl. 'I'lie aveiage period is 
lour weeks. A eliaiaeteiistn* e.ulikiginous b.iidness ajipears at tins 
se.it of inoculation If tins is nutated in any v\ay, an uleeifition 
lakc'S ]dac*e ; but ulc-eiation is an accident, not an (*.s.sentiaL Krmn 
tin* pnmaiy .se.it the system geiui.illy is inleeted. 'riie viius is 
multiplied locally and, passing along the Ivmpliatn* vc'saels, .ittnek.s 
tin* nearest eli.'iin of ]}Tn|»iiatn* glands. If tin* oi igiiial .sore i.s in 
ibe* genital oig.ins, the glainks in tin* gmin are iirst attaeked ; if iii 
the jiaiid, the gl.ind above the. inner eondxle of the buinenis ; it on 
the li]», tin* gland in fiont of the* angle of the jaw 'riie alleetcd 
glands arc* iinliiratc*d and p.‘Uiile.ss, the}' may become* intlamc*cl, just 
asihe priniaiy lesion ina}' ulc crate ; but the inflammation is an aeei- 
dc'iit, not an essi’iithl Kroiii the jn unary glands tin* nii.sc*hicf will 
affecd the whole glamlnlar sj'.stc'iii. 'Pile body generally is .*-0 altered 
tli.il vanona .skin eiiiption.s, oftc'ii .s\ minetiic-al, bic'ak out. Any 
iriit.'ilioii eff tin* nnieou.s membrane is follow'cd by .sujcerfiei.al iilecir- 
ations, and in tin* later stages of the disease* .skin e» options, pustular 
and tube*icnlar in Ijpc, appear, and in weeikly people in .s<*vere 
easc*a, or in easels that liave not l)t*e>n propel ly lieafed by the aiirge*on, 
svjdiilitu dejiosit a termed [fuhtmaht,\x\i\ foimc'el 1'hese, il irritated, 
break down and give ri.se to ib^ep-seated ule*eralion.s. (Jummata 
may attack tin* diileie'iit organs in tin* bod> , the mu.se*les, liver, 
anci br.iin are tin* fav'oiirite* .site.s. Tli<*ii prcse*nee inteift*re.s with 
the functions of the organs, and, if the organ aflected is one 
fuiiefiunallv imj»oit.int in the e*e*onomy, may cause death. The 
indiviiinal is ns a geiieial rule protected against a sc*(;ond attack, 
although there have bi*en lare e*ji.se.s rcieouled in vvhieli individuals 
liave be*en attacked a Hi*eond tune*. 

I Syphilis i.s tre*;ifed by many .surgc*on.s by giving careful attention Tn 

j to the general health, to dn‘t and regimen and tonics, b}' jdacing me 
the jwitient in the most favourahle hygienic eireiimstanees, in thesvi 
belicl that it runs a natural course and has a tendmicy to natural 
cure. Sjeecial svmiitoms are treated a.s they arise. Other surgeons 
aduiiiiister small aose.s of mercury, in llio form of grey ])ow'der, 
iodide of mercury, or eurrosivo siililimate. If the jihjsiologieal 
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effects of mercury arc observed — ^tenderness of the gums and a 
metallic taste in 111 o mouth— this treatment is desist c<l from and 
iodide of ])otasRium is administcreil, mercury being given again 
Avlien its pliysiologieal symptoms have diaajipeared. Olcate. of iiier- 
eury or mercurial ointment, or in ere ury with lanoline, is applietl to 
the primary lesion and rubbed in over the enlarged glands. Tliis is 
eontinued for six nioiitlis or a year. In the later stages of the eoni- 
j>Iamt iodide, of potassium is the main remedy used. Then' ;n« 
tlierefore two distinet iiietliods of treating syphilis, — the noii-iin'i- 
eiinal and the mercurial. Hot h mctliods have been extensively ti n d 
by the present wntei, ami he belie.ves t hat the morriirial is intinitely 
proft'rahle to the non - inereu i ial method. Keeeiit investigations 
]Knnt to the value of eorrosivo sublimate as a germicide, and in all 
probability the good results wbii li follow saturation of the system 
with raereiiry an* to be explaineti in this way. It is sani by the 
iioii-moreurialists that the atlniinistration of mercury masks tlie 
aymptonis. There can be no doubt that the syrnjdonih often apjaiar 
after the inenMiry is stopped, but m a luoditied form, and theie is 
no evidenee that the. niereiinal treatment prolongs tho disease. 
Syidiilis has a tendein’V to natural eiiie, like all the eontinued levels, 
ami alongwilh tin* admmistratjon of meieury eau'ful liygienic treat- 
ment must receivf' particular atteulion, and often in weakly un- 
liealthy peojde a long sea voyage is of great value Any means 
which causes a ins* action ol the skin, as, for inst.iiicc, by ]>cno4lic 
\isits to theimal baths, is of great assistance, in elimiiuitmg the 
poison. 

Syjdiilis as eommonly met. w'ltli now.'ida^s is not of so seveic a 
typo as it iormerly w’as. One reason ofieu givtui f(»r tins is that 
iiieiciiiy was foiiueily always ])us]ie<l until iK full j»h} siological 
ellects wcie <i]jsei vi'il, arni that the lowcnng ot the p.iticnrs con- 
stitution by tins severe tri'jitmcMt aggiav.ited lln- piniiaiy coin- 
])laiiit Tlieie may b(‘ some tiutli in tins expl.in.itnui ; but tin* 
]uincipal le.ison ni all piobability is tluit the syplnhtie oigainsin 
does not now liml so suitable a nidus or soil ioi its giowth and 
(Irvelopnn'iil .is il <»nc(‘ <lnl. Syphilis in the United Kingdom at 
the ]»resent inoincni is in the st.ag(' of an cjudeimc in ilsiledim* 
Tins m.iy bi lookiil on as a staitling statem<*ni ; but it is true of 
syphilis .IS of idl intective diseases A turn* must i ome vvlu'ii the 
soil is piaeln ally woin out, when il becomes .so pool that tin* oig.iii- 
ism glow's only lu a stunted toim, pioducmg a mild dise.ise, till 
in time it ee.isi s t<i grow .iltogethei. It Is not ass<‘it<‘d tlial it will 
lieccssaiily die out, )m cause alter lying t.illow for a. turn the soil 
may icf’ovei its power ami tin* disca *e lie jevivisl in a iiioie vnuleiil 
loiiii, .analogous to the luMiiiant ciop which follows altci a peimd 
ut tallow. Svplnli’s < .in In* conveyed by tlie discharge lioni .iiiv 
syjilnlilic lesion oci Hiring witliin two )eais aftci the commence- 
iiieiit of the lompl.iint It <‘aiinot be convey e<l bv the noiiu.il 
sccietions ol tlic sv[»lu]itic jicison c\f ept in the case of the .semen, 
whicli, iinjuegn iliiig the ovum in tlie female, (viuses tlm lietiis to 
be .syplnlilii Sv [ihili/atioii of the fo-tus is followed by s\]diili/.i- 
tion ot tile inotbei 'JMie blood of a syplnlitK' ]i(.’isofi is inle« tnuis 
tiu tvv(i \ears sitti-r tin- eomniem einent of the attack. I’lirc vui t im* 
Jvmpli c.nimd loiivcy syphilis ; if, liowcv’ci, it is mixed with blooil 
It m.iy eouvi v it Xo jieisoii who ha.s hail sy]»]iilis .should many 
until lie ii.is Imcm entirely ficefrom tin* coinjilaint for two, or belli r 
Mill foi tliii e, yeiii'.. If. I jicisou iimriies betore tins time piegiiaiicy 
gicatly iMcie.ise.s the ilsk to the moUiei. If tlieie i.s any siispu ion 
ot syidulis tlie mothei .slioubl t.ike imTciny dimiig tlie ]>eiiod ot 
pregnaney. It is inlerestiug to note liow lime has a iiioditviiig 
nillni’mo in a c.ise of lepealed ]n'i*gn.incies on uniiig in a .syphilitn 
woman. At lust Iheu* in.i> ue udsuiin.jge in the eiiily .st.ige of 
jiregnaney , .ifler a lime .iboitmns in the latei stage; there may 
then be a still-lmrn clidd , then one honi alive but .s> philitn ; then 
a child 1)0111 apparently lieallhv but soon becoming syplnhtie; and 
ullini.'itelv a heallliv cliild i.s lioni and icmain.s liealtbv% show mg 
no e.Yidi'nee of s>j)hilitn disease. The dise.ase ha.s woiu itself out. 
riic relation of .ippaieiitly healthy ])e()])le bom ol sy])ldlitic parents 
to syphilis aioiiued duimg the course, of llieir life may (.vjilaiii 
tho.se Hiii.iikaide e.ises of escape from synliilitie iiifwtion which 
coustaiitly coiiK* uudei the obscivation of tlie .surgeon. 

r>. Tunwurs.'^ 

As the rcsiilf of a loc il iiritalioii an acute inflammatory .sw’clling 
may ajipcai. If the iiiil.nit is of a seveie type the lesiilt inav be 
local death. An al>scess may foini ; and, after the pus li.as esiMped 
or has been ovaeualed, and aftci tlieoiigmal (-.ause of tin irritation 
h.a.s subsnled. llie swilling may d].sa])peap and the parts be restmed 
to a eonditioii nearly allied to the norm.al. If tlie irritant, however, 
is slight and its action ])roloTiged, a chronic iiiHammaiory .swelling 
of the p.ait m.av leswlfc. Althmigh in many ca.se.s witli appropriate 
treatment tlie indinatmii disanpeais, in other ease.s it jiersists dining 
the life of the individual. The iiidiiraled mass in its mieiosiopie 
charaetcis closely rescnil»lc.s the oiiginal anatomical idiaracteiisln s 
ol the part ailei-tcd. When, tor example, an organ like a gland is 
the seat of a chronic irritation a general increase in it.s si/o takes 
plai*e.. A hvjiertrojdiy or overgrowth has oecurred, but as a rule 
1 rAi'Hoixxjv, vol. xvm p. 3(57 .si/. 


tlie hypertrojihied gland is only altered in size ; it retains its general 
sliape and functional activ'ity. Occasionally the hypei trophic area 
IS locali/ed, and to a gicat extent separable tmm tlic oiigmnl gland 
by a iiioie or less distmet capsule. In tlui mammary gland, for Variou 
example, a local hv'pei tiojdiy may occur, the inicro.si ojiic idiaractci: foinis « 
ol wliieli ieseni)»le iinjx-i feet gland tis.Mie. lietwien tins eonditioii tiiinoin 
and an adenoid or glandular inmour ol the iiiamnia no distinct lino 
ot deriiaiealioii can bo diawii, and the ju'ohability is that the nde- 
iiomatous tumour of the mamma isi-aused by local initalmn. It may 
be the iinniediiilc outionn* of a mnsdiiected or e\ee.s.Mve limetioiial 
aitivit^r. The gieat piactic;il diJleicnee, liowever, between it and 
Imc hy]>ci tropliy is tins, tli:it it laii only be lemoved by opeta- 
tioii. 1 h<‘ adt iiom.itous tumour i lost Iv lesemblcs in some of its 
nmuoscopii ihaiai lens one ol tlie v.uieties ol epithelioma, of whldi 
an met ease in tin i oliiiiui.n epitlieiimu hniiig llio aenii in the gland 
is the iii.iin ehaiacieu'>.tie. his tumour i.s not a simple tumour 
like the ti lie adi'iiom.L , it does not giovvslowlv ; it is not encap- 
sulated ; t he ( ellulrjr i leiiieiils III if mU oulv m\ ude tin* .snrioumhng 
tissues but tend to j^ass into tho Ivnipli.itie vessels .and reach the 
lym]diatic glands in the :iim-]>it, wheie t!ii\ glow ami loim secoud- 
aiy tunioiii.s.simil.ir in nm io.s( opiceii.uai leis to the ongmal giovvth. 

Kiom these seeond.n^ foci a hiither invasion luiiy take \*l.ice, and 
the cell cli'iiients may naeli tlie blood-streuin .iiidbe .auglit iii the 
e.ipillaiies, foiming tlieie new growths, till the ]iali< iil dies from 
the geiicial implii ation of the wliolc system. Tins loim cl tiimoui 
h.asbeen {o\'\\n'i\‘,i wnJujiunitndenoii}ii. While it lias ongmall\ the 
iiiiciosi opic cdiaracteis of a simple adenoma, il we look to its life 
liistoiv vve have in it an excellent example ol a imihgmmt tumour. 

]\In loscopically j| i.s a stej»j»ing-.stone betwemi the simjile and tho 
malignant tyj»e of Inmoiir ; tlmicallyit is i h.ai.acrcii.shcallv malig- 
n.inl. The mamm.aiy gland is lomposed ot gkindiil.ir tissue and 
libnuis tissue. A livperplasia of the fibrous tissue m.iv oeciu iii 
eoiisei|U(*nce of an e\i(*ssive jintatnm of the glandul.ii tissue, or 
a|»p.ireiitly a primal y inctea*'«‘ ni tin- Ida oiis tissue ni.iy occur locally, 
gu mg use to a simple libioiis lumoin of the mamma, of which tiilly 
dcv'i lojKsl Jiluous ti.ssiio is tin' inicro.scopic cImiiicI ei isl ic. This 
o\a igiowth may biaamie ciKMpMilated and give use to no .symptoms 
(‘\<*ept those leliM.ible to its gi.nliial im least' in si/e, ami altei tho 
glaml in vvliicli it lies li.is luKilhd its life history it may slop 
giovviiig, tlegeiier lit , ami (let ay In the nteiu.s, c a , those iibioiis 
tnmoui.s wlmh ociui alter the time ot cluld-bi'.imig is past, atter 
tin* iitcius has tultilled its <b'stiii>, ee.i^e to giv im\ linlhei tiollbh) 
ami aie only iimuivt nieiit in comset^m m e oi thi u si/e. Tihroiis 
tissue in the eail^' stagt's ot its di va'lopui* nt is l.ugi ly eomjtosisl of 
cell elenu'iits, ami tlu're aie tumouis, t f/ , m lonmxion with tho 
nnimiiia, vvhicli have tin ir protot^jie m tlie umlevt lopetl or I'elliil.ir 
stage ot tibioms tissue The.se lumoius also arc essentially inalignaiil. 

'1‘hev glow lapuily, and an* nchly .supplietl vvitli tlun-walhd blooil- 
vesseks; the eh'inents ot tlio tumom pass dinctly into tin* blood- 
.stream, ar 1 leacli the cajullane.s, while they an* riiiested and when' 

.se( omlaiy growths like tlie ongiii.d giowth m tlieu anatoinK .il 
eli.aiai'leiishcs aie foiiiieil, causing the di.itli ot the ]),itieiiL 

In vvli.il has just b(*eii .said it wall be .s» eii that Ibeic is nodistiiu t 
line oi deinarcalioii bi'lween tin* lull.uiiiu.itory swelling and the 
liypi'lliopliv, lietuei-n (lie 1) vpei ti opli V and the llimoui piojiej, 
between the simpl" .iml the ni.dign.aiit tiimoui. Tlie local uiita- 
tioii can he ti.iccd in the c;ise of Die inflaiumaloi s\\« Ilni'^ ami the 
hv pi'itiopliv, UM(I It IS highly ]Uol.,iblc that both tlie sim]>]e ;iiid 
the iii.digii.Liit tiimoui an also iluc to hx .l1 initUioii. It mu.st, 
liovvevei, be m k mow !• ligcit tlj.it it caiiie : alwav.-. l>e tr.iced If 
1 lio malign lilt tumour is notducto]o< il iml.itiou, but toagcncial 
dysciasiaoi peculmiit y of the ]):itient, tlicsuigcjui liassliglit giouiiils 
lor i(‘( oimm iidiiig j*s icmoval. If, liousv'ci, lie l»«lic\ci licit .ill 
tumouis an C'vub'iiecs ol local iiiitation, le is jiisjilied m 

n-comiiieiiding tlicir t ally and (ompJctcnniov.il -in tluM.isc* oi tlm 
inaligmint tumom .s b. toie lie \ liava time to spn*id b\ I lie ! \ mphatKj 
Ol blood -.stie.im to distant pai ts, in the i asc ol .smi].h' t umouis beloic 
they hav(' assumed charm ten -.tics ol Mi.dignaru v, as tie s(> tumouis 
soiiu'tiiiies do ^rhe luaiiiiu.ii y gl.iM'I li.is been laki n as an ( \ainj)le 
of nil oig.aii in wliK’li tumoui.j In (jia nlly om ui '1 he leason toi 
this freijiicm y, il we believ e ui lo( at ii i it.itioii as a c ills*' el I iimoiii - 
giovvib, is not far to seek: fiom tin* time ol j'lilxilv totiu'tinio 
when i! termin.itc's its fuuclioii.il ai'tiv itv this gl.iml isiii a(0)is|{iiit 
stilt c of V ascii lai iiiucst .ind tuiution.d change. Uolh loiiiis o( tu- 
nioiii an* met v\ith m all the oig.insand tissm s ol the liody. Siinphj 
tunioiii.s are g(*ucijiljy comj»os('d (*t tullv deva lop' d (issiu*, .siiriiiai 
to the tissue ill wlmh they lie, tlm sim]»le, l.ittv luimair oecuriiiig 
in eonneMon VMtli i.iffv hs-.ui , tlie .siinpio hlaoiis tumour m con- 
niMonvvith lihroiis tissue, the, o'.scous tumoiii iii eoinieMon w it h 
hiMie The maligu.iiit tiimoiii, ou tlie other I’and, is g« n (Tally 
foi ine*i of luidevt lo])ed tissue which hasiiotjet tullillcd its destiriy, 
will'll IS not onl V mis}il.u ( d in titualioii Iflit in tiiiu'. Th(‘(*ar1i- 
I.igimms tiimoui has its piototv [ic lu < .irtil;ig(', toi th.at w’h i< li c(j’ cr.s 
till' ends of th(‘ l(‘Ug bones and eiitds into the foiinalioii of a joint. 

IS a liilly <IeV( lopp'd tissm 'fhe line |)n»t(>tv pc of the caltilaginou.s 
tmiumi IS not, Jiowcvci, fully ih'v ('loped carlilugt', but om* or other 
of those foriu.s of ''aitihigc wliidi, as roganls their dovelo]>intjutal 
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position, are intermediate between fibrous tissue and bone, and tbere- 
ioif the caitilsij^inous tiiinour has frequently a life history more 
riosely allied to the inaligiiant than to the simple type of tumour 
formation 

No attempt can here be made to classify tlic different forms of 
tiiiiioiir. The sui^jfeoii at the hedsidn meets with tiimoiirs as living 
]»aiasitie forinations Ho studies their life history ; ho observes 
their hirth, their growth, their jieeiiliarities, and their tendencies ; 
hi' iiatui.illy attempts to classify them from a study of their physio- 
logieal or elimeal asjieets The pathologist, on the other hand, 
<*xamines the, tumour after it is removed ; he studios it as it ajipcars 
tit the naked eye and under the inicroseope ; and he attempts to 
elasMfv tniiioiiis fiom an anatomieal standpoint. Within recent 
yeais the p.it hologist’s elassifieatioii, associated with a recognition 
<»r I he developmental division of the linirian embryo int<» different 
layet.s, has Iteeoine the favourite ; hut it is hoped that, as scienee 
jid\.inei*s, the inereavi of eliiiienl knowledge, assisted by mieroseo]iie 
iind emhryologieal lesearcli, will make a pliysiological classification 
a leality. 

TV. Ol’ERATTVE SuUltERY. 

aiige of Witliin recent years llie main advance in surgery lias 
‘rgn.'d iroiii tlie scientitic side, dne tfi increased precision in 

oii-T ]>Tiysi()logiejil knowledge and a caret nl study of the relation 
of organisms to various diseased conditions. And with 
this progress o]»erative skill, in many directions jirevioiisly 
nntliouglit of, lias kept ]»ace. (Vanial opeiative surgery 
lias advanced as the motor areas on the surface of tlie 
brain have been localized with gi eater precision. The e\ 
perinieiital jdiyMolngist lia.s done his part ; the clinical 
oi)server is now doing his. Cranial surgery necessitates 
sp(‘eial notice. Tn the thora<uc cavity also disea.sed con- 
ditions are now relieved by surgical operations. The 
greatest advance of all, Innvever, is iii connexion with the 
abdominal cavity. Under this head the work of tlu 3 last 
tliirty years reipiires special notice. The peiitoneum was 
at one time considered a closed book to the o]>erator , now 
all is (hanged, and abdominal surgery has become one of 
the most impoitant branches of operatives work. Joints in 
a stalls of inllamination are also now freely opened and 
tciiMon is lelievi'd. With the relief ot tension the in* 
flaminatory [uoeess subsides and the joint recovers. The 
excision of disea.sed joints has also become part of the 
everyday work of tlie surgeon. (Cancerous aifeetious — using 
Hie term in a clinical sense of the tongue, rectum, and 
larynx are now treated by exci.sioii of the.se organs. Hut 
it is still a ipiostioii in w'hat ca.ses the operation prolongs 
life, and what cases are specially suited for ojieratioii. 
While greatiir latitude lias been given to surgical interfer- 
ence with tlic different cavities of the body, operations upon 
the limbs have been restricted in conseipienee of the ac- 
cejitanee of Lister’s views with regard to wound treatment. 
Many limbs upon which torinerly amjuitation was ])er- 
formed, as, for e.xaniple, in the ease of eoinpound fracture.s, 
iisui- are now saved. The term “conservative surgery,” which 
Li VI* forriK'rly had reference to the excision of a di.seascd joint 

in.stead of amjuitation of the afiecti'd limb, has noiv a 
wider meaning, and covers not only tlie ditferent excisions 
whieli have taken the. place of aiiijuitation but also tliose 
ca.ses ill which a limb is saved by <*areful antisejitic man- 
agement after severe injury. At one time, jicrhajis, in the 
early st.agiis of ariti.sejitic wound treatment the brilliancy 
of the results obtained by these moans, and the iininunity 
whicji result lid from the jirevention of lilooil-jioisoning, en- 
couraged surgeons to save a limb whicli, when the wound 
was heale.d, was not really useful. An upper limb saved, 
liowev(!r inetricient, is better tlian any artificial substitute, 
and every endeavour in the direction of conservation should 
be made. Conservation in the case of a lower limb, on the 
other hand, may bo carried too far. Unle.ss tlie saved limb 
Can Bujijiort Hie weiglit of the body, it is far better to jier- 
form amjuitation, because a satisfactory artificial substitute 
can be found to take the place of the lower extremity. In 
performing amputation on a lower limb every endeavour 


should be made to obtain a stump which will bear, in part 
at any rate, the weight of the patient’s bod 3 \ Since the MoJer 
introduction of amesthetics rapidity in i>erforming an 
amputation is not essential. Flaps can be carefully made ; 
time can be taken to sliape tliem ; and they can be so 
arranged that the resulting cicatrix will not be opposite 
tlic sawn extremity of the bone. In order to obtain such 
flaps the surgeon is justified in sacrificing to some extent 
the length of the limb, if by so doing he can leave a 
mobile and j^aiiilcss stump on which an artificial limb can 
be comfortably fittecL Hut this does not hold good to the 
same extent for an uiiper limb. The jiressure on the ex- 
tremity is not so great, and the longer the stumj) the more 
easily can an artificial substitute be fitted on. As a result 
also of Lister’s teaching operative jiroceduro for the cure 
of various deformities, such as knock- kiit'o, rickets, and 
club-foot, in which the lioncs aflected are frecl}' attacked, 
has ilonc much to relieve un.sightl.y di'formity and increa.se 
the usefuliHiss of the individual. Tn all oj>erations absorb- 
able catgut ligatures for tlie cut vc.s.sels have since about 
ISO 1 taken the jilacc of silk, which had to come away by ul- 
cenitioii, a dt'sl ructive jiroccss antagonistic to rapid heal- 
ing. Greater care is taken to .save blood b^^emjitjdng the part 
to be ojierated on before beginning the ojieratioii. Greater 
care is also taken to tie all bleeding jioint.s, .so as to jirevont 
reactionary Inemorrhage and the escajie of blood luitwcen 
the surfaces of tlie wound, whereb}’ healing is retarded. 

Free drainage bjr india-rubber and glass tubing, by absorb^ 
able tubes made of decalcified bone, \iy .skeins of catgut 
acting by cajiillarity — all the outeonio of an understanding 
of the local irritation and constitutional fever cau.scd l>y 
ten.sion liave done more than anything else to enable the 
surgeon to attain liis trijile objiict, — ]>aiiiiessne.s.s, rajiidity, 
and safety in the Inhaling of a wound. Lu^t]\, the clear 
understanding of the term “anti.s(‘])tie ” in its fullest mean- 
ing, the knowledge of the po\\(‘r which the unirritated 
and luxilthy tis.snes have as gi'rmicidal agtuits, and the 
introduction of various anti.sejitic or rather antitheric sub 
stances, some of which destroy, some of \\hieh jiaraly.si*, 
tho.se lowly organisms whose jiower for evil in an un- 
healthy tissue or an injured jiart is ,so gieat, contribute 
towarils the same great end. Hy these means operations 
are to a great extent relieved of their danger.s, and by 
aiue.sthesia, whieli jireveiits pain and sullering, they are 
robbed of their terrors. (j. c.) 

1. Cranial. 

The* necessity foi HCttingajiarl a distinct .section of this aiTicle to 
deal sc])ai;itely with the I’cgion of llie hcail dot.s not dcj>cnd iijion 
all} sjK'ciali/alion in the jirinoiples of livatmeiit jienili.ii to that 
region The geiieial laws of surgical juocedure hold good here as 
elsewhere throughout the body; hut they have to be exenijihtied 
in iL'latioii to a region so sejKiratcd from other.s in its architectural 
and lunctional j)eciili.inties a.s to call lor .special mold and delinea- 
tion. The surgeon has to deal with a most iiitiicate series of con- 
siderations — anatomical, idiysiologieal, anil jisychi(*--iii deA’isiiig 
Ruitahh* treatment for nhiiorrnal coiiditioiis in this region ; the inter- 
relation of cranial tissues and organs, their eajutal iiujiortaiiee in 
the j»hy.sical economy, and the jiosition of some ol t hem as the sub- 
strata of mental activities render any suigii'id iiilerlereiice a matter 
of gi-eat delicacy and grave anxiety. So much is this the case 
that it has been left lor the most daring and tlie most iiiodern 
surgeons to j»rove that this is a region to which oidimiry surgical 
rules may jiroji(*rly ajijily ; and lieiice what must he here recorded 
is largely matter of quite recent history and to a huge extent at 
vuiiance w’lth the doctrine of former epochs. The Innetion of the Fum 
cranium as a pioteetivo agent for the hraiii and the organs of oi tl 
sjiecial sense is strikingly shoivii by its arcliiteetural design. The craii 
jirojier discharge of this function is of paramount iiiiportaiico from 
the economic value of the cranial contents ; and the acniands upon 
it arc the more exacting from the extreme delicacy of physical 
stiiicture and tlie ini.stable physiological equilibrium piesent in 
the bruin. Clothed exleinally by the densely re.sisting textures 
of the scalji, further protectiKl by a layer of licat-delleeting hair, 
the eraninm itself consists of a firmly welded bony casket of ovoid 
form, maintained in its balanced jiosition ujioii the ujinght spinal 
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column by a series of ligamentous and miis(‘iilar bands. Then* 
is thus protection against the sun’s rays and a general mobility 
that proviiles for the avoidance of impending blows. But the 
cranium has chiefly to receive and annul transmitted physical 
vibrations, the result either of blows upon tlio bead or of those 
jars and oscillations, incidental to bodily movements, which ivould 
interfere greatly with the functions of the brain did they actually 
Protect- reacli it. The function of the cranium in this icspc<*t has been 
ive me- fully describcil by Hilton, wlio shows that specdai l>ony ridges 
chanisni. are present in the skull which arrest vibnitions suid divert them 
into channels whore their action is no longer deleterious. Tliiee 
senes of such butti esses descend from the vault to the base of the 
skull, where they converge in the region of tlie sella turcica at a 
point termed hy Felizet “tlie centre of resistance,” and w’here the 
terminations of the ridges come info immediato contact with the 
cartilage of the fcraiiien lacenim medium or the lake of eerebio 
Hjiiual lliiid winch sun omuls the anterior and jiosterior cliiioid pro- 
cesses. The tiaiisinitted vibrations arc thus aniiulleil by transfer- 
ence to a liqiiul or a soft solid mcduiiii, and lo.se all furtiior pow'ei. 
In iiddition to the special mechanism winch miligates the effect of 
considerable shores and rcmlerssliglit ones ordinal ily iiiipereeptible, 
Ihcie is a general elasticity of the skull winch enables it to with- 
Htaiid great violence without iiiateiicil injuiyaiul so eiihaiiees its 
protective pow'i'i 'Plus elastieitv is not uniformly ]>resent, hut is 
much mole tle\elo]>e(i lu the bell-like vault than in the region <»f 
the base. Tin* osseous text me also is inileli more brittle in Hie 
latter locality. Wlien, tlicrcfoie, such seven* shocks are conniiuni- 
ealed to the skull as oveieome its elaslu ity and its power ot resist- 
ance, the liaetuiv wlneli ensues is louiul as a rule to involve tlie 
base iiiueh more si'iiously Iban tlu* vault. 

Etfei'tsot These plivsieal ([U.ilities are of gie.it impoitaiiee as giving an 
violeme index of Hie lelalive resisting ]»ovvei ^ o) dilleieiil ]).irts of tlie skull, 
and .as alibi ding <lata Hial may .issist in deleiinining the position 
o( a Iraetmc lioin a study ol the loiees winch caused it. Of such 
forces those th.it aie closely eiieumsenhed in their aiea of appli- 
cation yuodiiee stiutlv local cirLcts, whilst dilfuse blows produce 
their most inaikeil elltsts at a distance Iroin their point ol ajipliea- 
fjoii 'flic loiinerfaet needs no lilusli.itloo , the laltei has been 
made Hie siihjis t of iiuiiieious icsearehes in lelatuni to the usual 
coil I so of Cl. am, d fi.ietmes. Fioin the n'sults ol these iiiiestigations 
three dilleieiit etiological law's have been ediieeil (1 j Saiiecrofte’s 
law' of couh'icnup , (2) Ai in’s law of r.adi.ilion , and, in spi'iial le- 
l.itioii to li.iet iircs of the base of the skull, (5i)Y<»ii Wald s law of 
par.illel eleai lije. In its spec i,il sphere eaeli ot these laws piobaMy 
liolds true ; hut the splieie of e.u )i is a liniiicd one and is dependent 
upon the local ]ieeuliaijties of the skull alieady deseiihc'd The 
Theoiy theory of eoiitieeoup is that a force jiroduees its niaxniiuni eifect at 
oteoiitie- the opposite jcole ol the* skull to the point ol its ap]dieation. 1’liat 
coup tliis law can have* no gc neial healing is shown hv the inniierous e.ises 
in w’hieh tlie li.ieline hcais no such P'lation to the* iorc*e w Inch causes 
it In lelation to a limited arc'a ot Hu* vault, hovvc'vei it appeals 
fo hohl tine , loi i^olatc'd li.ic tures ot tlie hasc* resulting fiom blows 
upon tlu* v.uiU .lie oil iicoicl, luit as tlie.se aie Hu* only liac tines 
wliic li tills tlieoiv would explain, and as tin y aie v eiy r.ue, its range 
1..CW' of <»t action IS veiygieatlv < iiitji1c*d Aran’s l.iw of r.idiation is that, 
iiKlialjiJii. starting limn the peunt wlieie tlu* blow' is leeeivecl, a lissiiie tiav'eises 
tlu* w’alls ol tlu* skull in the diitu’lion ol the* ha.se and sprc*ads itself 
in that fossa ol tlie h.'isc* of Hie skull W'hic’h eoiiesponds to the part 
ot Hu* vault Hi.it Is stiiic'k d’hus a dilliise blow on Hu* fioutal 
hone e.ause.', iiijui vio tlu* jiiitcTlor fossa ot Hu* h.isc*, niul blows upon 
the parietals oi ociiiut.il hone (siiise similai iiijiiiy to tlu* iniddle 
Cl] postenoi toss.'i ivspeelively 'I'liis law holds liiu* of the gi eat 
majority ol liac lines ol the skull and will .assist in loc ali/iiig Hu* 
c'ounse ol a Inn ture w]u*n the jiail of the skull bust stiiuk (an he 
I. aw of r«‘eogriiyc*d. But iiinneioiis eases of fr.icT lin'd h.isc* aie on leeoul 

pai.'dlc*! ill which no lissun* < an he tiaec'd h*ading liom tlu* point first struck , 
ileiuau:c*. and fiom a study of tlie^c You VW'iliI has eoiielndcd that fi.u tines 
of tlie base, whethc*i eoiiiieiled w'lth fissured vault oi isolated, are 
always iwirallcl to the diiec’lion ol Hie loiee which taiised Ihein 
'rhuH blows upon Hu* troiit.il and oi*eipital regions c*jnise longi- 
tudinal fi.ssures of tlu* ha.sc, in the temjior.il region oblupie lismne.s, 
iiTui in the mast Old ic*giou transvei*»c fissure's An index of (he 
probable diieetion of a fraetiinj is thus obf allied by observing the 
exact point of iiieideiice of the blow wliieli caused it, whither 
other evulc*iu*<*s of loeali/.*d injury to tlu* eiaiiial coiitenrs be 
lorlhcoining or not. 

Synip- The diagnosis of the pres(*nee of a fraiVnire is often a matter of 
toms of gicat diflieulty, especially wlieretbo soft parts aie .still iiitad, and 
i.aetiiie. by their eoutiiscd and sw'ollcn condition ma.sk the true nature of 
the case. Ajiart from obvious external signs ot injury, the follow ing 
symptoms should ](*ad to the susyncion of a fiaeturc*:- bleeding 
troiii the mouth, nose, or eais ; local eee]iyino.ses or laeeral ions, as 
that of the incmbraiia tympani ; eircumsenbid hsemorrhages, as 
under the scalp or visceral eonjunclivu ; interfcicnee wiHi the func- 
tions of the brain or special seriHe-orgaiKs, an aphasia, motor sfiasms 
or paralyses, blinducss, deafness, an altered condition of the respira- 
tion or the pupils, slight uiK'Oii8ciousne8.s or jirofouiid stupor. The 


immediate risks to life are from shock and comprossion, the latter 
due to depressed bony fragments or effusecl blood. The tieatmeiit 
o! shock has already been alluded to (p. 680 abovel ; tLit of coin- 
yiression consists in the early reln*f of j>re.s.surp by tie]»himng, witli Question 
elevation of Hie depressed fragments and rcmov.il of tlu* blood-clots, ol tre- 
if the symptoms aic advancing These symptoms an* inereasing phiriiiig. 
stupor, stertorous resjnratioii ^Clieyne-Stokes hrealhingi, rt'laxatioii 
ol sphiiielera,--Hu*, ('onditioii ])absing on to com]>lc‘tc* coma. In 
cases wlu'u* y)ic*8sure symptoms arc not urgent (esjic c i.illy in young 
]*aticnls W'lth el.aslie skulls) and in cases wlieiv no siu li symptoms 
aio present, e\pc*ctanl tiealim'iit should be emplovcil, complete 
riiSt, local cooling ajiplieatious, c onstantly af»[)lu*cl, tlu* c velusjoii of 
all .stimuli to Hu* special sense-o»gans or to the attc'iii ion, and a 
careful w'atch ioi lintiier syiiiptoms Should symptom', of <*oinpres- 
Kiou apjx'ar and advam*t*, or should slight symi>loniN alie.iclv ]»ieseijt 
bc-eome aggravated, immeduiti* opeiative iTitt*ilc*ic*m*.* h»r the ndief 
ol pru.ssiirii as above indie.'iled must be resoited to nud in o]K‘iat- 
ing m this ri'gion it must be remeiiiheie.1 that stn.*i .cntiv ptie iire- 
('autions are e.ssentia], lin in no legion of the* hodi - not ••vchuiiiig 
even the peritoneal eavily— arc the ellects of .sc'pfu' inlet tioii inoic 
disastrous and at the .s.anu* tune so hopeb's*. of umc^.lv 

Having thiLs alluded to the phjsiology ami siii-u r, of tlu* cranial Topo- 
iMivelope, it remains to eonsidci the l■o^lespoulllllg .I'-pci ts ol Hu* gi.iphieal 
cranial contents. The older theory ol Fhuiiens ami Hi iLwig, that aic'ab ot 
all |)ai ts ol tlie brain are (*(jual]v com ei ned in jiioclm mg its aggregate In am. 
aetivilies, lias liecii displaced by tlie nion* lecont tl.eoiy ol the* 
localization ot fuiu-tion. Tins theory is suppoi ted hv tlu* ri'sults 
of recent physiological and paHiologu’al investigations, the tormer 
e.arri(*d on tor tlu; most jiart by Hitzig, Fntseli, and F»*mei, the 
latter by Broca and Meynert. The jiractual oiihonu' ol these le- 
.seanduxs- vi/., an adaptation to the human hiain ol u suHs obtained 
in th.'it of Hr* higher malnmals, controlled by pathological oh.s<*rva- 
tiorison the human Inain itself-- is that the sni/aee of Hu* hmin can 
he mapped out into a .seiics of (opographu*al aie, is, e:u li oi which 
oeeiipu-s a definite relationship (o some well delmed funetion^- 
motor, sensoiy, or i>syeliie ot Hu* human ecomnnv Of tlieaioas 
eonneeb'd with ])syehic aetiv ity little is at prt*sent known; tlu'y 
an* geneially ht*lieved to oeeiipy the frontal lolus ol Hu* hram. lu l^ocaliza- 
Hie panetal legion gronpc'd around tlu* liH.sme ol BoJaiido aic the t ion of 
cortical areas (onnocted with motor fiinetion*. in the extremities, luiutiou. 
and around Hie hoiizuntal limb of the lissiue o( Sylv iii*< aic ariaiigcd 
those eoncerned in genc'ral and special sc'iisatum 'Phe lesults of 
these reseaiH lies eonliim the views of Hughliug'^ .hu kson, who has 
eonelusivc ly demonstrated tlu' eoiiieal ongiii ol tho.si* ei»ilepiilorm 
.sei/ure.s in which the* motor phenomena me limited to p.irtieul.ai 
groups of mmseles. At Hu* same time these* result , o]n n a new field 
of anatomical andsurgu'al iiu|iiirv, with (he object id dc'lining what 
relation tlu* cc'icbral convolutions bear to exiiinal cianial land- 
marks, and ol allowing that (Uc miisc'iibed eoitical dis**ase oi injury 
18 c*ap.ibL of detection and ic*lu*l. Foi jnnetu'al juiijiosc.s in tlu* Belatioii 
present .state o' o ir knowhdgc* of eerebial jdiv siolog) , the fiistofcon- 
pait of the (]ueslion limits it.self to an exact deliiuatioii of Hu \(»Iiitu»n» 
position of the hssiiies of Ibdaiulo and Svivius in iil.itioii t«> well (<» siir 
kiiowij ciaiiial landm.iiks Jn ic.g.iiil to tlu* jiosiium of tlu* foimei f.ur o( 
.seveial resejiiches have* been m.ide, and its iijipM c-xtuinily haslic*ul. 
bt'Cii loeali/ed at a ]KMnt 2 iiulics bc*liiiu] the* ccuomd siituie in 
the nie.sial line by Bicu'a, Tniiu*r, and lYic!* I oi llu* piiiposc* ol 
jf.s cx(u*t dc'termjmilioii in the living subject, whe n llu* lim* of tho 
(oioiial sufiiie cannot alw.'iys he ditec*tecl, me.isuic ment'. leave bec'ii 
made and foriniihe for its lo(*aliz.ilion dcvisc-cl hy Hiiicomini, laieas- 
( 'hainpioiinu re, Ifaie, and Ib ul (sec* Hu* litei.itmc* mImI below) 

The eommeiicemcnt of the fissiiic* of SyU ms is viiu.ite d inches 
behind Hu* cxtc'inul angular juoecss ol the lioiit’il Icom* 

As an oufc'onio of tliesc* aclilifions Iw oni knuwh'lgt of aeeniate Tn j>hm 
faeU, a lujw blanch of .singn.'il piocichire is imw finulv esJaldislied mg for 
and nli( 5 ac{y siiffieienily siijcpoitc*cl bvsiiei es*,(nl lesnll'.. v i/ , liephin- cortical 
mg for the iclu'f of coitiesil disease I iu'oUMlmi" < is**-, fiave «li->ea‘.i*. 
occuired in tlu* liaiuls cd Hughes I>cniu*it and (.(i.ilcc, J i.is.i and 
(Jhiene, and Vietoi lloi.'-.hy 'Die. Iasi ii.'iiiied p** .inlul to Hu* 
liiitish Alc'du.il As.soei.il ion nu*c.ting ni thiei ))iiunl'. ielievc*d 
by this opeiation fnmi nMtu.il h *'U»ns. jvs .i n adt cd wide rx- 
peiienee in operat.ng upon ajies mid uj»on human h» mg'.. Mi Horsley 
aeeent nates the iiiiport.iiu e <d cmploviiig tlu follow mg prec.iiitions 
111 oyieiative niteilei(*nc(* : (1) tlioiougli c lemi* mg .md <ti inlec.tion 

of the .scalp , (2) tfu* use of Hdondoim .is an !iiiu*sth'*t u , morphia 
Inaving bec*n jnevioiislv given to ic*tluee ceicbisn ..mgestum and 
toohviale (xee.ssive haTimirliagc* dining the opeiution . Cl) slric't 
aiiti.s(3ptie jireeaution.s , ( 4 ) a sc-milim.ir 1101*0011 tlnongh Hu* soft 
jiarts * (5) tlu* imc; cd’ Jarge trephincjs , (0) Macevv<*n’.s nu-thod of 
leyilac-iiig the bon* m small fiagmeiits earefullv pniitiecl The 
oeeunenee of lieinia eerehii signities a failure* in the* .intiM ptie pre- 
cautions, and a ]irini.'iry union (d* Hie integumciits is a matter of 
the most exlieine impoitanee. In ic*rnoving the tumour 01 sear- 
tis.siii* the knife n, pic*feiabh; to ihe tlieimo-eaiitt 1 v.* 1 \V. 11 .) 

I Littraturf ofCninwlSurqrry — Perecvul Pod, Injinuiaf thf Jfmd : Sir Astley 
/icc(. o»i Suryei’y (Tyrell), vol. l. , Bii IJ JlrcMlic-, AfnJ Cliti I tawi , voL 

XXII. - - cS7 



690 


SURGERY 


2. Tlioriiric. 

runiltnit c(»ll(M tions in tin* pcnranliuin ainl ]»loural sacs may be 
treated as onliii.irv abseessi-s by incision. In the case of the pleural 
envitv tin* pii'^ iMriy be evacii.ilt*<l tbion^^h an opcnin;? tnaile in the 
aMllaiy line ,it tin* seventh costal intej space ; hut it isipute jiossible 
to eitij)ty IT tlniroii^rlily at the fiftli. A diaina"e-lnho i.s insert eil, 
piotected b\ a hioad that it may not slip into the cavity, 

ainl strut ase[)si‘, hIiouUI be seemed. iShoiild sejisis occur, the 
n.ininl sluMiid iu* waslicd out, and a eounter*openinj;; made if 
necessary. As tin' hill*;, lnn\ever, (re(|uentlN will not ex]>and, and 
a l.iij^e (iiMU 1 ', theieloie left to heal hy an illation, with little 
cli.uice *)( It «\er ‘Tettin,i( filled Up, suii^eoiis have excised portions 
of the ubs in oidei to luin;' about a collajise of the chc.st wall and 
thus ensme oliliti i.ition ol the cavity. 'I'lie second, third, fourth, 
fifth. Mini Msth libs have been partially icnmveil, together witli a 
jmiiMkhi of the el.iMele. It is lictter in yonn^ people to remove the 
jienosteuin .li^o Some siliceous eiit away the thiLkened plenia as 
will 'rin possibility of ojieniiii' into the ]deur.il saes ainl ]>on- 
eaidiiiiii loi tlie n*mo\ul ot tumours has been demonstrated bvKimit' 
and Kiutei, A\bo bavi* lejxnted eases where oiowths in connevion 
y ilh tin' siernuin and ribs wen.- siiec«*.ssfully reinmeil Special <*aic 
was laUen Unit as little air as pos.sjble should f'ain access to the 
jdeur.il I'avities Attempts have also been made to taf) and wash 
out \oiiiic.i' in the lini{(, hut as yet opeiative intcTferein*e in such 
instances is not fully established. 


3 . Ahtionmutl. 

Modern suro<<rv li.is made its f,oejitesl advance and has acliij‘ved 
its most Mi'nil limm]»]is in conncMon with operations ])ei‘forined 
in 1hf»se iMsitn s of the b(»dy w Inch aie limd by a s\iio\ lal of .serous 
intnilii.nii Tin* oldei sm^eon-* ilid iiol d.ne to s\stt*matl(ally 
:iUa« k tie joints aiet the (iMiii.il, tbora< ie, and abdonniial cavities; 
but till' siii'i. <»n ol to day ]»eilonns the most dtnino <ipeiations lien 
with (ontidi III i, and is lewaided with a siieee.ss wbnb at Inst si«rbt 
appi .ns almost mnvelloiis The timid exliapetitoiieal nnMn]mla- 
lioijs of jo] mil < 1,1 vs made use of ni the tie.itnn*nt o| b<*rnia and 
kidm y <lisi .js, ,md in the fonnatiou of aitifnaal anus, bave now 
#.,M\»n WM\ tosvsleiimtie intiaji<*Ntom*al modes <d‘ tK'almenf, W’ln*T<‘- 
bv w» aim at tlie nidnail cuie ol ln'iniaaiid bi ntj( <liseasc alle< f im^ 
au^ (*( the .ibd<imin,i] viscera dne<'tly innlei oiii eontiol. We lm\e 
IVn- to consider tin* eomlilioiis iimlev w ln< h wound tieatment ol the 

ti.jiial ))eiiton»um i- pla<ed,an<l in what resixs t this j mu turn ot tin* human 

w'.uikI iiaiin*woik ii.e ts upon injinies as < om]»an'd with the j;ein'ial be 

lii'.'it- bavioin It is iM-neially a<'know]edi;eil Unit lest in the suifrnal 

nn nt. seMse, tin* t.nloi ne<'<‘ss, ny ioi licaltliy wouml idosnie, is obtained 

bv a eimditioii o| asepsis and li\,ition. Moieovc'i. it is ^^encially 
f^inil<d lli.l1 tension as a eomlilion <d nniest is duii^i^erons not so 
linn li in il'^i If a-^ in the ebaia<1ei of the mateiuil tluit drives iim* to 
1<'nsioii . Ill in e tin' extiav.isatisl scrum and IiIiumI ni a c.asc* ot simple 
fia(tui'i:u< lit to t'tunp.n.'«tivel\ lit th* ill dm bain e. J’lie present r 
ol ast iti'N 'n . d not leatl to lever. l*ut otn e let sejiiis ^lain cntianet* 
ami tin leMni'iit exml.'ile is leseiited b\ tin* oi;xainsm , Mtdelit 
fildtmpls t.i lliiow ]| ojf .n<* m.ide , .'iml hums ol bb*o(bpoi.soinii^ 
mole Ol It ss sMeicand laindtle ensue In a .seieie injniy of the 
extieinities, a coinpouml fi.n line, the effused seium ainl Ithunl- 
I'bit .ne not leadiK leiuoxed by the <lam.i»'i'd Ivnipliatie system, 
and, will'll tb.it does ait, sepsi-, bavin^ alieady otenned, tin* ;ib- 
soijition of the ]niliitl lluitl dties unn li barm Ftiituii.itely the 
open I Ii.ir.n ti'i td the wound may allow the fo tnl discliar^t* to 
csiape. In . 111 V case, tin* siii^^con ensmes a ootnl lesult when be 
make*! Use orsplnits, diain;i;.,n', and anti-septus lie biiiuijs about 
Itual lis.itioii, lemoves the e\( i‘s.sive eMidaliou, ainl so relieves tlie 
1\ mplialies and pieveiits sejisis. In tlie < ase ol a ]>enetiatiiio ubilo- 
mimil waminl, wbeie the lie.ilt bv]ientoneum isinjmed,we luuesome* 
what dilleienl toiiditioiis, mainly Aaryiii;' in depee It must ever 
be 1)01111* 111 luiml that lieie we open into a bum* iMiipb-sat. The 
jM'iitoneum toiisists of a sheet of vaseular ainl iMiipliatie nelwoik, 
coveietl with eiuUieliiim ami ]uovided with stomata. It is easily 
irijmed, ninl then rajiitl etlusioii ensues Take mo>l vascular stnie- 
tuies, bowe\i t, it heals ([uukly with favoiirable surioiiudinj^s, and, 
the stunet ol iiritation liavino hecn reino\ed, it .speedily returns to 
ibe iiorm.il. III comparison w'lth the Iaim‘ absoibni^ .surfaeo the 
injinetl jioitnm i.s but .small, and tin* cilusiou thiow'ii out at the 
seat <#l iiijuu m.iv readily t'lion/'h be absoibed by the lemaiinler of 

>i\ Tx'tuic-Mui thf‘ ('innium \ T’eli/et, Hechn’ihtt mmt ft ixppr m/t Jp^ 

Jntit dmi'i,,. |s,.j , Aiun, /tfr/j. O’c/i <7^ jlfti/., 4tli ser , >ol \i n. ISO ; SSiiuooi otic, 
Jl/i/(i»i/«s ./. I y./, ./>././, ]iait 1 . p 'J'l:;, I’lns, ISOl , Von Wald, “ Kracturon dei 
t^i'haih'ni.'i'M',.. Ill ,s.70s, No.U'JS; Floinens, Tf^ jtrn]rrn'tf<! cl Ic^fotu- 

t font dll. III' \i ii'fui. Pans, Hit/iffainl Fnf.srh.ni IteielicitandDu Rus 
Hejnioml s h /m, ls;o, llit/ijf, “ Uelici tlen lieutij^en .Stand tier Kinp<* \on der 
LoeulH;itii»ij ’'in I J)e/nn’s.s.-//r9, No 112, 3K7ii, 
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[operative. 

the licaltliy .sac. So lonpj as tlie rate of absorption equals that of 
cfruHioii tt'iision cannot c\ist. If, however, the nature of the fluid 
he of iinjinrtaiice, it is evident that nowhere in the body is Una more 
inaiketl 1 liaii in tiic ease of the jiei itoneum, and here above all other 
])art8 must wo preserve strict asepsis. 'Jdiis inny bo gained in vari- 
ous w^iys. (1) liy diainage, in whieli ease the .suigcon carefully 
diaws off from the poueli ot I)oiighi.s any exee.sH of fluid thrown out 
as the result of in imy, until .such timca.s the iientoiieuni itself has 
recovered its full ali.sorhing powci ami the excessive secretion has 
ceasetl. (2) AVliere by e.iretiil sponging the operator so far relieves 
the ]M‘i itoneum and then, closing the wound to prevent entrance ot 
fmtiici sejisis, leaves Urn re.st to nature. For, if wo do permit .a 
motlerate .septic inoculation, it is evident that the rajud eiiange of 
fluid may piove inimical to the development of .sejitic f<*rmciits 
aiul iliH contact of liealUiy tmsne will liniilly rentier impossible the 
existence of oiganisms. The ]»reseiiee, however, of any aeeiimnla- 
tionof puliid dfusiori is at once le.sented by the peritoneum and 
an attempt by lt»eal pent mi it is mny shut ofl the eolleetion, or even 
picyious to any local leaelion septic alisorption may prove fatal, or 
again .seveie gener.il pentonitls may kill tbo patient. (3) From 
the nbt)ve we at once .see bow a]>]»lie,ibb3 tlm antist*]>tic system iinist 
bo to tlui abdomen, and the most signal success has t rowiu*d atten- 
tion to mat lers of tletuil in this icspet t. liymian.sol unti.sopties 
we can .sceiinlv eloso the abdomen, resting a.ssni<*d that the peri- 
toneum is peUeelly capable of lanving olf cfhi.sious duo to our 
interference. Where w'c dread that oozing imay conudicate matters, 
the drainage tube e.ui m atldifimi bo employed, but the iiece.ssity 
foi Us use be('oim‘s less maiki*tl as the operaloi acquires cxpeiieiiee. 
Abdominal surgei \ reijuiies fiom begiuniiig to cud the utmost earc, 
iiid it IS well that sjM'tialists ioaeli(*d a Yiigli .stamlaitl of success 
before the adoption ot the antisc]»ti(' s\slem, since vaiions points 
Lave Imcu foi miil.iteil, all of wbitb, however, aie of minoi im]>oit- 
anei* M)mp.in d with tlie one gieat end in view, — that of a.sejisi'i 
fiom fust to last. The utmost c.iie .should be taken to ascertain 
the geiieial botlily eomlihon of the patient, to see that the kidiiejs 
ait lu*u!tliy, uml to select an iimestbetie sliitalde to the rtMpiiremeiils 
ot the ease. Tlit* teinpeiature ol the loom, the clothing tluniig 
opeiation, rapid dexterous manipulation, ami jirevenlives against 
lueiiioiihage leiiniie the utmost iitteution. The p.-itient .should b<* 
pieparetl by having iiad ]ow <het ami gt‘nUe pnigalivos for a few 
tlays puor to suigie.il intf rfeiem e, .so tliat its! of tlie iiite.stni'il 
tia(t may re.idily lie assured. As a matciial lor hgafiin) line siik 
Cliim*se twist, ot vaiions si/t*s, may lx* employed. It mu.sl. bo care- 
fully <lisuitcct(‘tl by lioiling, ami is reatlily iut‘serve(l juiie in a iivi* 

JUT cent, solution of e.uboiie neul. 'fhe emls .should al^\a^s be cut 
shoit It possesses ('(‘I I un advantages o\tr entgiil. 

Ill rev ii*\\ ing the field of abtloimiial suigei y we must .study shortly 
the iiietliods and lesults gainetj by ov.motomy, remov'al of the 
nteiine ajipcmbiges (ovaius, Ualley, tidies, d'ait), by stercetomv , 
niyotomv, removal of fibi'oul tumoiiis ot tlu* uterus, intiapeii- 
loiieal o]M'i.iti<)n.s on tlm kidney, livi‘i, sjdeen, intesTin.il tiaet, 
including slonuii b, jiybuus, <jii<nleiuim, sm.ill ami l.iigt* inlestine. 
fiimlly, .itti'iition slumld be given tolbec xtiajieiitone.A •meralions 
for saT<'0iii,i ami disease of the kidney ami intestine. 

Fioiji 1701, the date when lloubton of Uailiike, j.aiiarksbiie, U\:ii 
eam<*il out bis suet essfnl paifi.d extirpatioii, [»rogi’e.ss was aiiested tunn 
to? .some time, altliougli the Hunters (17.S0) imluated the jii'actna- 
brlity ol the tijM r.atum In li^OO EplirMim M‘l)owell ol Kentucky, 
inspired by Uie li*t tines of .lobii Ifi 11, bis teat lit i in Kiliubuigli, jiei- 
fiiriiieil oXMiiotomv, .ami continuing to op(‘iato with .sneeess estab- 
lished the iKissiluhty tif surgical interfeieiiee, ami was followed in 
the I 'lilted States by many others, 'fbe eases brought foi ward 
by I.i/ais ol Ktlinbiiigli were not siillii ieiitly ent oniaging ; the 
operation metwitli great opposilion, and it w’as not irntil CT'ry, 
Speiieci \V(ll.s, liaktr lirovvn, and Keith began work that tlio pro- 
eetluie w'as pl.ieed on a firm liasis amt legai'tled as justitialdc. Im- 
juovetf im thods vveie iiitrodiieed, and siirgcfuis v icd with ono another 
in obt Mining good results, until by the introduction of the antiseptic 
system ot ti'eating woiimls tins operation, foimeily legaidt'tl as ono 
ol flic nuKt grave and anxious in the domain of singeiy, lias eoine 
to he. atfomb'd With a low'cr mortality than any other of a major 
chaiaeter’. We may now hiiefly outline the inotle enqdoyed m 
opeiating. The loom .shoultl he vveil lieatetl, he free from diaughts, 
liave a good liglit, ami above all a pure atmosphere. The patient 
IS seeiiretl to a linn tfible and well ]no1eetcd with blank«*ts. All- 
iesthe.siahnv nig been oblainetl, the slate of the bladtler beang known, 
and the uiiiH* drawn off if thought neccs.sary, the surgeon purifies 
the inteLruiiient with carbolic ai*ul five per cent, .solution, attending 
spei'ially to tlie region of the urnbilicu.s and pub<.s, wdiicli latter 
.should he shav'cd. A largt* perfoiated waterproof sheet may ho 
.sjiread over and s»*('nrc(l to tin* body, througli whitli tlio more pro- 
minent jiart of tlu* tumid abdomen jirotriKling prc.sents a localized 
field for manquilation ; this also protects adjoining parts and ob- 
viates unnecessary exjiosurc. An incision 2 or 3 inches in length 
in the linea alba nml midway between the nmbilien.s and the sym 
physia p’ bi.s eaiTic.s tlie surgeon down to the interval between the 
leeti j bleeding points arc seizes! with pressure forceps ; and by i 
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further ii^e of the knife tho suhporitoneal fat is cxposejl, the |». n- 
toncjuni ili\ iiled. find its free edges seized with foreens. 1’lie o]>eiat(ir 
next iritrodiM-es his linger ami witli tlie seissors enlarges the wound 
downwards "r npwaids on the loft side of the unil)iheu.s if inres- 
sary. 'I’he rnine h.ind is tlien introduced hot ween the paiietal 
peritoiien.Mi suid flic tninoin and swept around sous t(> .aseeitaiii the 
<-oiidi1ion ol .df.iirs, and even to se]>.irate gently slight mlliesioiis 
A tew spMiigi's .ire next paeke<l round theexjmsed luiiumr .suitaee, 
which sent- to ket]- the intestines and onientuni out. ot the w’ay 
and to let.nn any tumour I’oiitent wliieh may e'*erij>e during lapping 
With a huge li'oc.ii, aided ]»eihaps by an exhaust ing j.u, the eon- 
tents are driwn oil, and, as tlie tumour eollapM‘s, its lulds may 
he eauglit b\ loreep.s and the wliole sac gradually judled outside 
the alshmien. The pedicle is elain])ed by stimig toieops ; the 
tninoui Is cut of] ; the stump of tlie pedicle is <viretully ligatuied, 
the ehim])iiig lo^eeps removed, the. peiitoiKUim carefully sponged 
out, mote espcdally the jioindi of Douglas, tlie Iigatuie eiit. sluu-t, 
and tin* p(*dicl“ drojipetl into tho eavity ot tin. abdomen. At this 
.stage tin ton eps and sponges file eounted, a detiiiite iiiiuiImt hoing 
alvvavs employed, find, tlieir tale being pdtect, the .surgeon pio- 
eeods to close tlje wound. For tins purpose 1ns needle li.avers<*s 
tho out in* thu kness o( the parietes Iroiii piMutoiienm to skin ; the 
stitilies slKiuhi lie id)out one-thiid ol an iin h a]>art, and elosor 
apjMisiium is gained liy sei oiidai y .siitiiies, wlin li go Ihrough the 
iiilogmiieiit alone. A diessiug is now applied, and loi the in*\t 
tewd.iv.s ill'* patient gets little ilse than oecasion.il .s]»oonfiils of 
liot watei and milk, uidcss hrandv he neces^.^lv, until she p.issis 
wind, aib i wlin h tinn (he usual diet is giaiUially resumed. It is 
liceessaiv th.il the nm.st ])i(‘iiso ]iie( jiutions be t.ikcii against septic 
inli'clioii Till s]»onges aie steeped 111 a liv e ]Ki cent solution ot 
eaibolii* field, Hull dijijnd in boiling WMlei, and sipiee/eil div 
immediatilv biMoic use. Sboiild tlie loiitenls of the evst lie too 
MSI id to lun iliKUigb Hie troiai, the lontcnls of the sae milst he 
]>nllcd our with Hie hand. Adhesions to vaiioiis oigfuts must l»e 
dealt with b\ (‘aieliil .se]>, nation find ligatme Ueiits in the peii- 
toneiim sliould he slitilud up with him e.ilgut, and some op<.ialoi-> 
also stiteh o\er tho stump ol llu' pedicle, oi buiv it in a haied 
portion ot Hu .idiaceiil luo.ul Itu.mieiil, so that it mav iioteonliaet 
fnlliisu)iis While Hie gii.it m.ijoiilv of siiigeons ale at one as 
leg.iids the U'c ot antisi'ptii’ ])iec,intioris, tlu.v <lo notagieeas to 
the iiM nl tlu spiav. IMaiiy disjM iiso with it altogethei. Some 
oniplos ll 111 the loom ]>riol to tlie opeiMllon. A It W .Surgeons also, 
without .iv.nlii.g ihenisehcs of the aiitlseptu svstem, iiJijMMl to 
obtain a s ''ood, if not beltei, lesiills tliaii Hu'ir lellows li may 
also be noli d tbal Hie ant i.sejit ic in use bv dillcieiit opMatois vaiios, 
and that, while Iho pedule is n.sually ligatuied, KuHi attaelies 
giejit niij'.ii l-iiu'i lo tlie i laini» and eauteiy intiodueed by I’akei 
liiown Tlie d Mill ige-tube is not now .so tiei[ueii(ly (inployed as 
loinii ilv. Tbe statistiial losults show an increasing sineess in the 
e.ise ot ( \ei\ migeon. Sjicneei Wells tells Us that III Ills fust live 
\eais one p itli nl 111 thlee died, in his sei olid mid thud livo xeais 
oni in loll), JM bis lonitb live jeais one in five, in ]H7(>-7/ one 
111 ten, siiiei the inliodliclion ol mifiseidies b'omplete Llsleiism', 
187^ I')'* pi r cent, the l.ist senes showing a maiked absmiee 

of sept r ( it.ilitv Ivuth ill l^SI icpoited amoitalitv ol , toi 
nieil\, will M v.'-iiig the sjii.iy, he onee had a siiccessiul eonseeiitne 
senes ol Ivm belle up to Js78 had jieiioimed JiOO opciation , 

ot wliK h had .i lavoiii.ible lesull. Oj ,‘500 pitieiits opciated on 
by Sdiioidi 1 lip to 188‘J J;»S iceo\cicd , m Hie hist Iiiiudied eases 
llieie wi le oiih 7 deaths. Ulhei tiguics arc Kuov\slv Thointon, 
42!.5 cast 10 deiltis *, 'fait, lorit.isi.s, .‘5*i ih ilhs, and in IS.S.'J (in- 
cluding )iaio\ Mi.in cysts) KJtJ i ises, no deaths, < Ikshatiscn (ISS.'i), 
2915 iMsi s, 'J7 iicatbs (in the list liundied only t di'.itb.s) 

Removal Kelliox.il o| llu> ntuine appeiid.iges, the ov.iliesaiid F.lllojuail 
otnteime tubes, is peihunicd lor Hiiei dislincl londltiolis (T) ful disease, 
nppen- wlien tlu* tnlics are the seat of Miflammatni\ <*hanges and dis- 
dages tended, or wlu*ij the ov.uies ale tlie seat of ivslu* and iinliolii; 

changes. for iihioid tuiiumi.s, in which ease i.v opiialingwe 
liasti 11 the iiieiiop.iine and Ining about involution; (3) in eases 
vvbeie dv^mnion hiea is we.iimg out and rendeinig useless tbe 
life of tlie pfitieiit, and vvliere Ic.ss scveie tieatmeiit is ineflei liial. 
Ooiihou I toinv, by wliicli we nie.aii r< moval of Ili<> ovains only, 
was intiodui'id by JJattey of Geoigi.i m 1872 It is imvv leplaeed 
by the luo.e extnisive luoiednie of I^awson Tait, sapiiigo-oojihni- 
ectomv 'file opei.it loll is sometimes lollowed by loss of .sexual 
feeling ami has been .s.iui to uiisex the jiatieiit, lienee stiong objee- 
lionsbavi bei u iiiged agfiiii'-t it. The patient and fneiids .should 
eleailv niidi rstand the olijiet and results likely to be gaiiieii Ai - 
cording to Angus iMacdoiiald, “as soon as wu aie eeitain tliat tin* 
ovaiies or tubes aie distinetlv diseased and are not likely lo yield 
to our o’diniTv metliods ol tiealiiient . . . we an bound to at 
Wst inform onr patient of the fsissihilit v of lelieving her hy ojiera- 
tioii. The Dpi Mtioii piesents gieatei ddtienlties and is associated 
with :i liighur mortality than ovariotoniv ” The greatest care 
must be taken in making the initial incision for feai of w'ounding 
the how el. 'Die oigaiis aie not uiieomnionly deeply phiectl ami 
Lavo conti n tid adhcsior).s. Every tr.ne of ovaiiaii tissue should b« 
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lemovcil along with the tubes and the ligatures iiiinst ho carried 
close lip to tlie uterus. The stitches should be placed closer, since 
till* tendency to heinia is gi’cater. 

Ill eases of fibroid tumour - inyomn— -tho surgeon mu.st be largely Hyster- 
guided by the condition ol the ]»atient and the m v\ giowth as to cctorny, 
whetliei leinov^al o| the uterine appendages m siiffieient If it is 
not ami the p.itieiit is in such ihinger that tlie next period thieatens 
life, lie li.id liettei pioeied to hysteieetomy oi entile remov'al of 
the utoins and fippeiulages. When we consider the i ireiiinstaiiees 
iindei whieh this ojHuatioii is jieiloimed, tin. wiakly anieime slate 
ol tlui patient, the si/e ot the liiinoin, and the lajpiditv witli W’lileh 
juoeediiie should be coiidin ti d, we must reganl liv * ierectomy as 
one of the giavi"<t in the domain of singcrv. 'flieic is, moi cover, a 
speeul d.iiiger w hn h docs not obtain in ov'unotomy, — the iisk of 
septic poisoning. Sim e we cut into tin* e.iinil of theuteiiis, it is 
obvnous Ihiil we opi n into a septn* lavity, iim! it m impossible 
merely to bgatnie .ind diop Hie [lediele, sinei by lining so we should 
com t talluie d be surgeon, h.iMiig made away into ibe pi iiloneiilii, 

.seizes and ligatures aiihesioiis, piojei-ts tin* lumom thiieigh the 
wound, elam]is tlie pedicle (eeivix ntoii), iimovis the tiimom and 
nteriis, and doses the wound, leaving the ehimped pedn le ]iioliud- 
iiig. It IS advisalde to scoop out the septic einl'.il iMii.d of the 
pedicle and cm efii I ly to pare .iw.ix siirpln-^ tissue, and as dressing 
to have, a ])lentiiul siip]»ly of some pot<‘nl muMnit it mg antiseptic 
in contact with tin* siiimji If we l.ike can tliat tin* septic loi*ns 
is removed without coming in eontaet with its sniioundings, if w«* 
kee]» tlie .stump aseptic and drv, Hieie will In liHle leai ol .septu 
Huid tiidvling down flic .side of tin* jicdicle and causing si*ptus, 
peritonitis, or hlood-poi.soning Allcmpts liave heen made, byeare- 
lul disiiiteelion nl the stump, ]i.anng itseinlie, i an-iul bg.itiiie, and 
stitching Its MW silif.ices togetiiel, to tieat tin pedicle b\ dloppiiig 
il into tlie alulomeii as in ovaiiotoni}, but as yet witli no maikid 
siieees.s. Tlie nsulls ol hvstereefoinv in Hie linnds ol Keilh (33 
iMses, 3 di atlis, 111 188.'‘>) stand inii IV ailed Simil.ii pr mi iples guide 
the peifnimmne of e.csaiean seelnm and INuio’s ojieMtioii. 

Alleetions of tin* liver and g.ill-M.iddei h.ive also been tieated Removal 
by lapmolomv. In tin* l.ittci case an incision is made over tbe oi gnll- 
swelliiig, and tin* galMiladdi i, having bei*n exposed, ni.iv bcieiijovid bladder; 
or exploied, g/ill .stones i le.iiid out, the walls .stitelied to the sides 
of till* al»doimiial wound, and a diain.ii/e-tnbe iiiseited as oee.ision 
leipiiies n’he spli cii h.is also liceii ,il tackcil. In icinov.d ol the spleen; 
iiitiie oigaii *^pe« i.il i .lie must be taken 1 li.it nom* of Hie I.iigei veins 
give w.iy duimg m.uiijiul it ion .Most (.nelul lig.itmn and sub- 
divisioi* ol tin peillilei-v iei|uisltc. Ill leu lit ye'Us ibe siilgerv of 
Hic kidney lia . m.ide gigantic stndcs 3dn )e aie Hiiie modes oi kidney; 
II. ii lung the oiean, c.n li ol ]iiopoilion.'i|e v.dm .n’loidmg to llni 
iiatnie of the i asc (1) Eiorn Hie liimbai ngnui In tins way 
Wc may o^icu abscisses, lemovc i.iKiib, and iven ixtiipate it the 
kidney be not enlaiged. Jiieie.isid loom ma\ be obtanied l»y re- 
movin' the twilltb lib l5v this nii tliod we gam .siilheii nt and 
dependent di icige and wc in ed not open the pentoneimi (2) As 
ill oidmary ].ip:jiotoniv , niiikmg an miision m tin* middle line. 

This admits ol oin i x'amining lioHi oigan.s ,tnd to .i laigi extent 
deteimilinig the i ondltloii of e.icli We git liee au ess ami i ail 
mole leadiiv tieal the jiedn h* of vessi Is and the iiietei Wi ojieii 
into tin peiitoinal i.ivit) and again divide the pentoneimi , Imt 
oni im isioins aie 11 adilv i losi d and we no Iimgi i diead mleifeiing 
witli this liugi l>nit)h-Mi For tiimoin s ol tin l.nlin x this im tliod 
IS eleailv mdiealed. (3) I.angi nbin h h.is ]»ioposei| making an 
nil ihioii .iloiig flic oulei jionlei o| thereiUi-, wlinh is h.iid lij]tieM.nt 
advantages in eeit.un eases. 

Since the advinee ol ovaiiotoinv the possibil.fv of lemoval of]»ort ni!!* 
])oi lions ot themtisim.il tiai t with a subsupn nt .•oituie oi th' • f mte»» 
dividetl ends lias heen lepi atedlv demoiisli iled, and thus leseet ions final 
foi disea.se ol tin* ])\loiusand hewel li.iv i been .-.'ii 1 1 'Hi 1I\ ])eiioiined. tiact 
Incasesuf gunshot wound, lapaiotoniv .am s| .tj h.enn nhagi , laielul 
(leansing of Hie pentomum, .md Miliin of Iln* woimdi <1 gut is nove 
the C'^lablislied juaitne. Full ol New \ m k jepoits.i luovciyiii 
.1 ease wheie .seven wounds m the gut wi le .sidiiiul. All laparo- 
lomus art* foumled on the tvpe ol ovaiiotomv , su- ei ss dejiemis on 
ihel.iel Hiat two opfiosed seioiis sm l.n i s i.ij-idlv mule, .and tins fact 
mii.-%t evei he boiiie in mind vhen wc ten oi inpne tin* bowel and 
its (ov'i lings, or mute Ihem Sepas is the mam disasb'i* likely to 
attemi our mleifeiem e, but w ilh the iiiLtUis at oil' disposal, v\a.shirig 
out the Jientoneimi ll neee-Miv.Wi should lie ahli to ohviale this. 

In legud to ojiei.itioiis on He* alidoimnal org..: in which wc do 
not mi el it re v. it h the pi MtiMH will it issidlii lent to Hull licit from tho 
liimhar legion we e.iu je.M ll the eolon, win re it is uneoveied by serous 
membiane, tin* knlin v, and letjopei iioin al Inmoiii.s.' (F. .\1. (\) 

1 J^tjonmtus, 

0/ Foi <lnb-foot, see vol XU p. 42. 

{!) Dnnngthe Iasi h vv ye.iis, in eonserjiieTiee of the .safety W'ith 


I Tlip lileiftiuii of ;d«liimin.il h'lrgei V is veiy e\feiisi\e. Tin* iiiost eorripleto 
list., will !•«* fi'Uinl III ( iNleoisisrrt '* l»i** K uiidvlioiten ili i iivunen,” in Di# 
dfutsihv i'tnnuan, I'-si,, .iii<l m Hint and Riuliours Manual vj (Ujn. ecology. 
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which boues may be divided^ other deformities, such as knock-knee 
or grnu vaUfum and bowdeg or gem> va/nmt have been remedied 
by oneratioi). Drs Macewen of Glasgow, Ogston of Aberdeen, 
iSuhede of Hamburg, and the present writer liavc been working at 
this subject and have devised, more espcially in knock -knee, 
various metliods of remedying the deformity. Operations are only 
justitiable when the deformity has become chronic. During the 
advancing stage, when the deformity is ^tting worse, whoa the 
bones are still cartilagiiions and plastic, the evil can be remedied 
by inecIiaiiLcal means. This statement may lie best illustrated by 
a shoit consideration of the development of the lower limbs and 
the changes which normally take place. At birth all children are 
more or less bandy-legged. The cidld lies on its nurse’s knee with 
the soles of the feet facing one another ; the tibiie and femora are 
curved outwards ; and, if the limbs are extended, although the 
ankles are in (‘ontact, there is a distinct sftace between the knee 
joints. During the first year of life a gradual change takes place. 
The knee joints approach one another ; the femora slo^ie downwards 
and inwards towards the knee joints ; the tibia) become straight ; 
and the sole of the foot faces almost directly downwards. While 
these changes are occurring, the bones, which at first consist princi- 
pally of cartilage, are gradually becoming ossified, and in a normal 
child by tlie time it begins to walk the lower limbs arc prepared, 
both by their general direction and by the rigidity of the bones 
which form them, to support the weight of the body. If, how- 
ever, the child attempts cither as the result of imitation or from 
encouragemtuit to walk before the nonnal bandy condition has 
passed otf, Die result will necessarily be either an arrest in tbe 
development of tlic limbs or an increase of Die bandy condition, 
if the child is w'eakly, cither rachitic or sulfcring from any ailment 
which prevents the due ossification of the bones, or is imprapcrly 
fed, the bandy condition may remain js'isistont. As a rule, how- 
ever, in cbihlron that are jiroeocious as regards walking, if proper 
care is taken the bandy condition will disappear without any special 
treatment. In a healthy child wlio docs not attcm])t to walk until 
the limbs are prejiarcil to support the weight of the body, no further 
abnormal change takes }ilace. hut in a weakly child in whom the 
development already described has occurred, in whom the liuibs as 
regards their general direction are prepared for the sujiiiort of Die 
body, but in whom the bones forniiiig the limlw are not sufficiently 
ossified, as in the racliitic child, the shafts of the femora alKivc tlio 
knee and the shafts of the tibiie below the knee bend foi wards; at 
the same time a change takes place at the knee joint, — the condition 
called htiork-kiit^c. In tlic normal limbs, the tibiae being vertical 
and parallel, and the distance between the upper extremities of the 
femora being greater than that between their low'er extroniities, the 
femora necessarily slope inwards towards the middle lino, and there 
is therefore in eveiy properly developed person an angle at the 
knee joint. If at this stage the bones are sufficiently rigid to hear 
the weight of Die ]>atieiit, no further change takes place; but, if the 
limbs give way and are not sufficiently strong, the normal angle 
at the knee joint increases and Die internal lateral ligament of 
the knee joint becomes stretched, — the result being knock-knee. 
The condition may bo arrested in its earliest stage by an improve- 
ment in the general hoallh of the child ; but, if no such iijiprovo- 
iiieiit takes place, and if the child is allowed to walk, then dcfinile 
changes occur in Die hones which form the knee joint. These 
changes arc the direct outcome of a general law, namely, that 
flimiiJished pressure results in iiicniasod growth, increased preH.siire 
in diminished growth. The beet example of the former principle 
is the rapid growth that takes place in a child that is confined to 
bed during a prolonged illness. The distorted, stunted, shortened, 
and fashionable foot of the Chinese lady is an example of the latter. 
In the knee joint there is liiminishcd pressure between the internal 
condyle of the femur and the inner eoiidWe surface of the tibia; 
there is incrca.sed pressure between Die external condyle of the 
femur and the outer condyle surfuco of the tibia. The result is an 
increased growth of the internal and a diiiiinishcd growth of the 
external condyles ; the knock -kneed condition is intensified, and 
will go on as long as tlie primary cause is at woik, getting w’orso 
and worse, and will only cease w'hen the bones become fully <le- 
veloped. As long os the disease is getting worse, Die application 
of a rigid splint to Die outer side of tlie limb fixed at Die foot and 
at the upper part of the thigh, and the arrangement of an elastic 
baiidifge so us to draw the limb towards the splint, the person being 
kept ill the liorixoiital posture, will cause a diminution in the pres- 
sure on the external condyles followed by their increased growth, 
and by an increased pressure on the internal condyles followed by 


a diminished growth. This effect ma^ be obtained by applying a 
weight to the limb ; and by mechanical means foundea on this 
general law cases of knock-knee that are getting worse can be im- 
proved. At first there is an arrest in the abnormality, which is 
soon followed by improvement. The different methods that have 
been recommended for division of the hones are only necessary in 
those cases in which they have become permanently distorted. 

(S) Lateral curvature of the spine is a deformity which occurs Spim 
during the developing jieriod of life before the b()dies of the verto- curve 
bne are fully ossified. In young people who arc growing rapidly, ture, 
and whose muscular system is weak, any bad liabit, as, for example, 
that of standing and throwing the weight of the body constantly 
on one leg, gives rise to a drooping of the jielvis on one side ; or, 
if, when writing at a desk, they are allowed to sit in a twisted 
jiosition, a lateral curvature of the spine takes place. By constant 
indulgence in these bad habits the cartilaginous spinal column gets 
set in an abnormal direction. In the concavity of the curve there 
is increased pressure and necessarily diminished grow'th, in the con- 
vexity of the curve diminished pressure w'ith increased growth. 

The patient’s friends will probably notice first the right scapula 
being pushed backwards by tlie underlying ribs, wdiich from their 
close attachment to the dorsal vertehne partieijiate in a rotatory 
movement occurring in the vertebra} themselves, and, unless means 
are taken to alter the abnormal distribution of jiressure, the con- 
dition will become worse and W’orse, until coiiipleto ossification 
checks the ]>rogre 88 of the deformity. The coiniuonest curvature 
is one in wniclj there is a dorsal convexity tow^ards tlie right, with 
the right shoulder higher than the left. Compensatory curves in 
the opi^osite direction form in the lumbar ami cervical regions. 

Along w'lth the lateral curvation a rot-ition of the bodies of the 
vcrtclirfiB towards the convexity of the curve takes place ; their 
spinous processc's necessarily turn towards the concavity of the curve. 

Since the line of the B]niious processes of the vertebnc can bo easily 
traced through the. skin, their deviation may mislead the superficial 
observer as to the true direction in wdiicli curvature has taken place. 

As the lateral curvation ot'curs Die articular facets along the line 
ot the I'oncavity are pressed together, the line ot these facets being 
posterior to the bodies of tlic vertebnc and tbcir intervening elastic 
intervertebral disks. The result of this is that the vertebral 
column as a whole cannot fly away towards the convexity. The 
anterior ]»arts ot the bodies, being farthest away from tlic fixed point, 
are least restrained from movement, and they away to a greater 
extent than the posterior parts. 'I’ho result is a lotation of each 
vertebra in the direction indicated. To counteract this deformity 
in the earliest stages, the patient (generally a girl) should bo en- 
couraged to walk about with a book on her head, to retain which 
111 position she must neccssaiily kcej> perfectly erect. Muscular 
exercises, to strengthen the muscles of the bai k, ought to ho en- 
joined and superinlended by the surgeon. Dining the intervals of 
rest she sliould lie upon her back on a firm board, and should care- 
fully avoid taking any exercise wliicli gives rise to weariiioss of the 
muscles ; for, whenever the muscles become W'earied, she will at- 
tempt to lake up a position which throws tlif‘ strain off them on to 
her ligamentous and bony structures. One of the best exercises is 
to lay the juitient on her face, fix her feet, and encourage lier to 
raisi’ herself by using the muscles of the back. When the deformity 
becomes more marked the use of the trapeze should bo prescribed. 
Hanging with her arms upon the trapeze, Die weight of tlie lower 
limbs and pelvi-s will tend to straighten the .spine as a whole, neces- 
sarily diminishing the increased pressure upon the cartilaginous 
bodies of the vertebra) towards the concavity, and increasing the 
pressure between the sides of the bodies low'ards the convexity. The 
tendency to rotation must bo counteracted in another w’ay. The 
pelvis being fixed, elastic hands attached to fixed points, one in 
front of the patient towards her left side, another behind her to- 
wards her right side, are to bo grasped by her right and left hands 
respectively, the right arm passing in front of her body, the left 
arm behind it. When the patient stretches both hands sirnul- 
liineou.sly there will be an untwisting of t,lie sj)ine in a direction 
opposite to the abnormal rotation. In this description, the com- 
mon curvature — namely, of the dorsal region biwai-ds the right — 
has been taken as a typical cxuinple to illustrate the treatment. 

When the dorsal curve is in the opposite direction, the untwisting 
of the curve must necessarily be in the op]K)site direction also. 
During the intervals of active treatment the ])atient must wear a 
rigid support, which in itself has no direct curative action, but will 
materally assist the treatment by preventing the good result obtained 
by the muscular exercises from being nullified. (J. C.) 


SURINAM. See Guiana, Dutch, vol. xi. p. 251. 
SURRENDER is a mode of alienation of real estate. 
It is defined by Lord Coke to be “ the yielding up of an 
estate for life or years to him that hath an immediate 
estate in reversion or remainder (Coko upon Littleton, 


337b). It is precisely the converse of release, which is a 
conveyance by the reversioner or remainderman to the 
tenant of the particular estate. A surrender is the usual 
means of effecting tlie alienation of copyholds. The sur- 
render is made to the lord, who grants admittance to the 
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purchaser, an entry of the surrender and admittance being 
made upon the court rolls. Formerly a devise of copy- 
holds could only have been made by surrender to the use 
of the testator’s will, followed by admittance of the devisee. 
The Wills Act of 1837 now allows the devise of copyholds 
without surrender, though admittance of the devisee is 
still necessary. A surrender must since 8 and 9 Viet. c. 
106 be by deed, except in the case of copyholds and of 
surrender by operation of law. Surrender of the latter 
kind generally takes place by merger, that is, the com- 
bination of the greater and less estate by descent or other 
means without the act of the party. It has been dealt 
with by recent legislation (see Remainder). In Scotch 
law surrender in the case of a lease is represented by 
renunciation. The nearest approach to surrender of a 
copyhold is resignation in rermnentiarn (to the lord) or 
resignation in favorem (to a purchaser). These modes of 
conveyance are now practically superseded by the simpler 
forms introduced by the Conveyancing Act, 1874. 
laio X. SUllREY, a metropolitan county of England, is bounded 
north by the Thames, which separites it from Berks and 
Middlesex, east by Kent, south by Sussex, and west by 
Hampshire. Owing to the fact that it includes a portion 
of London, it ranks fourth among tlto counties of England 
in point of po[)ulation, but in point of size it is only the 
tliirtieth, the total area being 48.5,129 acres, or 758 
square miles. 

The geological structure of Surrey is reflected in its 
varied and picturesque scenery, the charrn.s of which are 
enhanced by the large proportion of ground still remaining 
uncultivated. The extent of common land is also very 
groat, a circumstance which, from its proximity to London, 
must be considered as specially fortunate. The northern 
portion of the county, in the London basin, belongs to the 
Eocene formation : the lower gi’ound is occupied chiefly 
by the London clay of the Lower Eocene group, stretching 
(with interruptions) from Lon<lon to Farnham; this is 
fringed on its southern edge by the plastic clays or Wool- 
wich beds of the same group, which also aj)pcar in isolated 
j)atc]ies at Headley near Leatherlicad ; and the Thanet 
sands of the same group crop out under the London clay 
between Beddington, Baiistca<l, and Leatherhead. The 
north-western ]»()i*tion of the county, covered chiefly by 
heath and Scotch fir, belongs to the Middle Eocene group, 
or Bagshot saiuls : the Fox Hills and the bleak Chobham 
Ridges are formed of the upjicr series of the group, which 
rests upon the middle beds occupying the greater part of 
Bagshot Heath and Bisley and I’irbright Commons, wliile 
eastwards the commons of Chobham, Woking, and Esher 
belong to the lower division of the group. To the south of 
the Eocene format ii)n3 the smooth rounded outlines of the 
chalk hills extend through the centre of the county from 
Farnham to Westerham (Kent). From Farnham to Guild- 
ford they form a narrow ridge called the Hog’s Back, about 
half a mile in breadth with a high northern di}), the greate.st 
elevation readied in this section being 505 feet. East of j 
Guildford the northern dip decreases, and the outcrop 
widens, til rowing out picturesque summits, frequently 
partly wooded, and commanding widely variegated view.s, 
the highest elevation being Botloy Hill near Titsey, 866 
feet. The Upper Greensand or grey chalk marl, locally 
known as lircstonc, crops out underneath the Chalk along 
the southern escarpment of the Downs, and the Gault, a 
dark blue marl, rests beneath the Upper Greensand in the 
bottom of the long narrow valley whidi separates the 
chalk Downs from the well-marked Lower Greensand hills. 
Leith Hill of this formation reaches a height of 967 feet, 
and from its isolated i»osition commands one of the finest 
views in the south of England, the next highest summits 
being Hindhead Hill (894 feet) and Holmbiiry Hill (857 
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feet). The southern part of the county belongs to the 
Wealden formation of freshwater origin : the lower strata 
or Hastings beds occupy a small portion at the south- 
eastern corner, but the greater part consists of a blue or 
brown shaly clay, amid which are deposited river shells, 
plants of tropical origin, and reptilian remains. 

The whole of the county north of the Downs is in the 
basin of the Thames. Besides a number of smaller streams, 
its chief affluents from Surrey are the Wey at Weybridge, 
the Mole at East Moulsey, and the Wandle at Wandsworth. 
The Eden, a tributary of the Medway, takes its rise in the 
south-east corner of Surrey. 

According to the agricultural returns for 1886, of tlic total area 
of the county 299,034 acres were under cultivation, 77,058 being 
under corn crops, 44,998 under green crops, 26,741 rotation grasses, 
138,117 fMimiaiient pasture, 2547 hops, and 9078 fallow. There 
arc considerable varieties of soil, ranging from plastic clay to 
calcareous earth and bare rocky heath. The plastic clay is well 
adapted for wheat, the most largely grown of the corn crops, 
occupying 29,694 acres in 1886, while barley, oats, and pease, 
which grow well on the loamy soils in dilleront parts of the 
county, occupied respectively 15,439, 24,705, and 4587 acres, beans 
occujiying 1872 and rye 1256. Of green crops there wore 6432 
acres under potatoes, 15,975 under turnips and swedes, 9095 iimii- 
golds, 860 carrots, 2660 cabbage, kold-iabi, and rape, and 9076 
vetches and other green crops. A considerable proportion of the 
area under green crops is occuniod by the market {gardens on tlie 
alluvial soil along the banks of the Thames, especially in the vicinity 
of London. The total area of nursery grounds in 3886 was 1466, 
and of maiket gardens 2953 acres. In early times Bie market gar- 
deners were Flemings, who introduced the culture of asparagus at 
Battersea and of carrots at Chertsey, for w'hich this district is still 
famous. The area under orchards in 1886 was 2144 acre.s. Rliodo- 
' dciidrons and azaleas are largely ^own in the noriii -western district 
j of the county. In the neigh bouniood of Mitcham various medicinal 
I plants aro extensively cultivated for the London herb -sellers and 
druggists, such as lavender, mint, camomile, anise, rosemary, 
liquori(‘e, hyssop, &c. Tho calcareous soil in the neighbourhood 
of Farnham is well adapted for hops, but this crop in Surrey is of 
minor ituportance. There is a coiisiderublo area under wood 
(42,974 acres in 1881). Oak, chestnut, walnut, ash, and elm are 
extensively planted ; alder and willow plantations are common ; 
and tho Scotch fir propagate.^ naturally from seed on the commons 
in the north-west of the county. The extent of pasture land is not 
great, with tho exception of the Downs, which are chiefly occupied 
iiH sheep-runs. Dairy-farming is a more important industry than 
cattlo.fjieding, largo quantities of milk being sent to Loudon. The 
nuinW of horses in 1886 was 9930, of which 3273 were unbroken 
horses and mares kept solely f(»r breeding; of cattle 49,986, of 
W'hich 24,869 were cows and heifers in milk or in calf and 8699 
other cattle two years old and above ; of shccqi 87,658 ; and of 
pigs 25,1 72. 

AccoriHng to the latest (1873) landowners Uetuni for England, 
Surrey was divided among 17,293 proprietois jwsscssjiig 398,746 
acres at an annual value of £2,285,814, in addition to which there 
W'ero 40,037 acres of common lands. Of tho proprietors 12,732, or 
nearly two-thirds, |70.ssossed lcs.s than one .acre each, the total which 
they owned being 2861 acres. The average annual lental per acre of 
the land all over was about £.5, M.s. 9d. The following ])roprietors 
held over 5000 acres ouch: — eail of Lovelace, 9958; crown, 7496; 
earl of Onslow, 6563 ; Sir VV. R. Clayton, 6505; G. W. G. Levcsoti- 
Gower, 6368. 

Maimfacturcs . — Tlie more imporiaiit. manufactures arc chiefly 
confined to London and its immediate ncighbourliood (see London, 
vol. xiv. J). 832). TJiero am paper-mills at. Wandsworth, and along 
the valley of the Waiidlo tlicrc are snuff, drug, and cop])ei mills, 
('alico bleaching and printing are earned on to a small eytentin the 
same valley, and there are a].so a few silk mil Is ami tanneries. Ropes, 
siiiitf, and drugs are likewise iniinufa< tiircd along the hanks of tho 
Mole. Woollen goods and hosiery are made at Godalming, and 
gunpowder is largely manufai tured at Chil\vorth. 

Cow mum cat I Oil . — In ad<litioii to the navigation by barges, 
steanujrs i»ly on the Thames as far as Uami)tou. Tim Basingstoke 
Canal from Basingstoke to the Wey at Weybridge crosses the north- 
west corner of the county, and the Surrey and Sussex Canal jiasacs 
.southwards from tlie Wey near Guildford to tho A rim. Surrey Is 
more completely supjilicd by railways tliaii any other county in 
England, the London, Chatham, and Dover, tho South-Eastern, the 
Dnidoi), Brighton, ami South Coast, ainl tho London and South- 
Westein Kail wiya intcnseetiiig it by their main lines as w'ell os by 
various hninciie.s. 

Aduunisfratiun and PtypvJation — Surrey contains 14 hundreds ; 
the borough of South nark (i»op. 221,946), which has no municipal 
government, but for certain purposes i.s connected with the citjr ol 
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London ; and the municipal boroughs of Godaiming (2505), Guild- 
lord (10,858), Kiiigston-upon ‘Thames (20,648), and Keigate (18,662). 
A considerable portion (22,472 acres, with a population in 1881 of 
980,522) is within the metropolitan district of London, in addition 
to whi(‘h there arc tho following urban sanitary districts — ^Aider- 
shot (20,155), Croydon (78,953), Dorking (6328), East Moulsey 
(3289), Epsom (6916), Farnham (4488), Ham Common (1349), 
Hampton Wick (2164), New Malden (2538), Kichmond (19,066), 
Surbiton (9406), Teddington (6599), and Wimldedon (15,950). The 
county has one court of quarter sessions, and is divided into twelve 
rietty and special sessional divisioiia The central criminal court 
has jurisdiction over certain paiishcs In this county. The borough 
of Cuildfoid has a sejiarate court of quarter sessions and commission 
of tho peace ; the boroughs of Keimite and Kingston-upon-Thames 
have commissions of the peace ; the borough ot Southwark is in- 
cluded in the petty sessional division of Newington ; luul tho 
borough of Codatiniiig, iii which the mayor ami ex-inayor ai*e magis- 
trates, forms [Kii t of the pet ty sessional division of Guildford, the 
county justices having eoncuirent jurisdiction. Tho county con- 
tains 152 civil parislies, with parts of two others. It is shared 
among the dioceses of Canteroury, Rochester, and Winchester 
Until 1885 the county for parliamentary purposes was divided into 
East, Mill, and West Surrey ; it is now rearraijg(‘d in six divisions, 
VIZ., Kingston, Mid (Epsom), North-East ( Wimbledon), North- 
West (Chcrtscy), South-East (Keigate), and Soutli-West (Guildford), 
The portion of Surrey formerly included in the borough of Green- 
wich was in 1885 included in the borougli of Deptford (Kent) ; 
the borough of Guildlord was disfrunehi.sed ; one member was given 
to t'roy<loii ; and instead of the two metropolitan horouglis of 
Lambetli and Soutliwark the lollowiug idteiMi eoustitiieiicies (each 
returning one ineniber) W’cro created — Datter.sea and Clapliain, 
coiistitiitiiig two diviMoiis; ('laniberwell, embracing the divisions of 
North Camberwell, Duhvieh, and IVckbaiii ; Lambeth, embracing 
tlie divisi<ins of Hiixtoii, Keiiniiigton, Lambeth North, and Norwood; 
Southwaik, containing the divisions of Herinoiulsey, Hotherhithe, 
and Southwaik West; Wandsworth; and Newington, with the 
divisions of Wahvorth and We.st Newdiigtoii. 

Since the beginning of the 19th century the population has in- 
cr«‘ase(l nearly t»00 per cent. From 268,233 in 1801 it had increased 
by 1821 to 399,417, by 1851 to 683,082, by 1871 to 1,091,635, iiud 
by 1881 to 1,436,899, of whom 683,228 were iiiales and 753,671 
lemalcs. The number of persons to an acre is 2 '96 and of acres to 
a person 0*34. Within the last ilecadc the inci ease has been 35*1 
per cent., — much greater than the increase in th<* general tow’ii 
jiopulation of England ami AValcs, which was 19 63 per cent., the 
increase in the whole population being only 14 '3 4. Nearly tw'o- 
tliirds (980,522) of tlie |iopulatiou belong to the metropolitan 
district of liondon, hut the suburbs of London extend praelieally 
througliuuf the gi eater pait of tlie county, its increase in pojui- 
lalion being cliielly due to the building of residences for thoso who 
have business or juolessional iiiteiests in London. 

Hiatory and JtnhqiiUwti,'- Notwithstanding its ]>roxiinity to 
London, 8urn’y has been associated with few great events in 
English liistory. Roman remains have been diseoveicd at Albiiry, 
Kingston, Titscy, Woodcote, ami a few- olber places, but none an* 
of niiich importaiK'O. On several of the hills there arc remains of 
(amps of either Roman or Rritish origin. The Roman Staiie 
Streijt fioni JiOiidon to (’liicliester in Sussex jiassed by Kingston, 
Clieshinglon, Leatherhoad, Dorking (where, its vcimiiusare specially 
w'cdl maike(i), Leith Hill, and Oekh’y. ])unnglh(* Saxon |K*nod 
Surrey w;ih included in tho doirniiions of the South Saxons and 
alterwards of Wessex. Its naiiio Surrey or “south kingdom’* has 
apparently referenco to its }>osition south of London or south of 
in« Thames. Kingston in Surrey was in 838 tlie seat of a witaiia- 
geinot (oiivened by Egbert; and after tlio capture of Winchester 
by tlio Danes it was from 901 to 978 the place Avhere the Anglo- 
Saxon kings were crowmed. Suney was an eaildoui of Godwine ; 
and after (he conquest wa.s bestowed on AVilliam do AVarren, who 
liad inariied Gundrada, supposed to have been a dauglitcr of the 
(''onqueror. Fioni the time that tho great charter was on 15th 
Juno 1215 signed by King John at Runny mede near Egluim tho 
liistorical annals of the eoiiiify are a blank, until tlio ]»eriod of the 
Civil War, when a skiriiiiHli took place, 7th Juno 1618, at Kingston, 

The only ceelesiastical ruins worthy of spt'i ial mention are the 
])ictnresi|ue walls of Newark Priory, founded for Aiigustinians in 
life time of Richard Coeur do Lion ; and the Early English crypt 
and part of the refectory of AVaverley Abbey, the earlie.st lioiiw"* of 
the Cihtercinns in England, founded in 1128 by AVilli.im Gilford, 
bishop of \\’ inchest er. Tho Anualrs WavcrlictiseSf jmblished by 
Gale in his Scriytorcs and afterw'ards in the Record scries of 
(Uironictrs, aie supposed to have suggested to Sir AValter Scott the 
name of his fiixst novel. Tho church architecture is of a veiy 
varied kind, and has no peculiarly special features. Among the 
iiiorc interesting elmrehos are Albiiry. the lower of which is of 
Saxon or very early Norman date ; licddingtoii, a fine example of 
tho rerpeiidh'iihir, and containing monuments of the Carew family ; 
Chaldou, remarkable for its fresco wall-paintings of tho 12th century, 
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discovered during restoration in 1870 ; Compton, which, though 
mentioned in Domesday, possesses little of its original architecture, 
but is worthy of notice lor its twm-storied chancel, and its carved 
wooden balustrade surmounting the pointed Transition Norman 
arch which separates the nave from the chancel ; St. Mary’s, Guild- 
ford, containing examples of Norman, Earlv English, Decorated, 
and Perpeiidiciuar, but is of interest chiefly mr the grotesque carv- 
ing on the corbels of the aisles and tho coloured medallions on the 
roof of tho uoith chapel ; I^eigh, Perpendicular, possessing some 
very line, brasses of the 15tli century ; Lingtield, Perpendicular, 
containing ancient tombs and brasses of thoCobhoms; Ockham, 
chiefly Decorated, with a lofty embattled tower, containing the mau- 
soleum of Lord Chancellor King (d. 1734), with full-length statue 
of the cliancollor by Rysbrocck ; Rcigate, chiefly Pej'pendicular, 
but with Transition Norman pillars in the nave ; Stoke d’Abernoii, 
Early English, with the earliest extiiiit English brass, that of Sir 
John d’Abernon, 1277 ; and AVoking, Decorated, with Early English 
chancel. Of old castles the only examples ai*o Farnham, occupied 
as a palace by the bishops of Wiiicnestcr, originally built by 
Henry of lilois, and restored by Henry HI. ; and Guildford, with 
a stioiig quadrangular Norriiuii keiqi. Ancient tlumestic architect- 
ure is, however, well represented, tlio examples including Bedding- 
ton Hall, now a female orphan asylum ; tlie ancient mansion of the 
Carews, rebuilt in tho reign of Queen Anno, hut still retaining the 
hall of the Eli/abethan building; Crowhurst Place, built in the 
time of Henry VJL, tho ancient seat of the Gayiiestords, and fre- 
quently visited by Iloiiry VIII.; portions of Croydon Palace, an 
ancient seat of the arclibisliops of Canterbury ; the gate tower of 
Esher Place, built by Willinin of AVayiitletc, bishoj) of AViiichester, 
and repaired by Cardinal AVolsoy ; Archbishop Abbot’.s liospital, 
Guildlord, in the Tudor style ; tlie line old Elizabethan house of 
Ipsely near Guildford ; Cowley House, Chertsey, originally of the 
time of James I., inhabited by the poet Cowdey from the Restora- 
tion till his death ; Smallticld Place, now a farmhouse, at ouo time 
the seat of Sir Edw’aril Bysshe, garter king-at-arms ; and Sutton 
Plaeo, dating fiom the time of Henry VIII., possessing curious 
mouldings and ornaments in terra-cotta. Among the eminent 
persons sjiecially connected with Surrey may be mentioned George 
Abbot, arelibbshop of Canterbury, the sou of a doth woiker in 
Guildford ; Arthui Oiislow', born at Alerrow in 1091, who liecume 
member for Guildford and sneaker of the House of Commons ; Sir 
AVilliani Temple, who had iiis residence at Moor Paik, where ho 
died in 1699 ; Sir Nicolas Carew, beheaded for coiisjuiiicy in 1539, 
and other members of tho family, who hud their ancestral scat at 
Beddingion ; John Evelyn, the diarist, who was born at AVottoii 
in 1620 ; Mai thus, the political t»(*oiiomist, who was born at tho 
Rookc, near the same place, in 1766 ; AVilliam CobbeLt, who was 
born near Farnham in 1762 ; Horne Tooke, who w'as born at 
AVestminster, w'lote lus well-known book at Purley, and died at 
AVimblcdoii in 1812; the historian Gibbon, who was born at 
Putney in 1737, wliich was also tho birthplace of Cioiiiwell, the 
minister of 1 1 enry VIII. ' 

See Tojiley’s dpohiijy of the. Weald and Wliitalcer's deoloov nf Tjondon JUimnf 
fmmmg part of the Memms of (leoUigtral Svriey of lhntnl Kmadtnii; Hum ^ 
An/itfolot/nul Collect iom, Auhn^y, Natural lllsU^r^ atui Autii]Uittc'>, of Hun 
fMolb., 1718-19; Manninf; and Bray, Hisl. and Antiq. ofSanufy lhOy-14 ; Biay- 
Icy, Tujioyraph. Ifftf of Hurrey, 5 voIh.. 1841-10; Lysons, Emtrons oj Ijondon^ 
It volt,., ]S00-il ; Baxter, Dom»day Hook tfHntrey, i876. (T. F. II.) 

8lTliHEY, Henry Hoavard, Earl of (151G?-irj47), on 
of the leaders in the poetic movement under Henry Vlll. 
that heralded the great outburst of the Elizalicthan period. 
Of his personal life outside his poetry only tlie barest out- 
line is known, and till comjiaratively of late even that 
outline was not free from confusion. Three diflerent men — 
the grandfather of the jioet, his father, and the poet him- 
self — boro tho title within a period of ten or eleven years ; 
and at one time the poet was confounded with his grand- 
fallicr, and supposed to have been present at the battle of 
Flo<UU‘n (J51B). He was not born till at least two years 
after that event. It was his grandfather w ho distinguished 
himself at Flodden under the title of the earl of Surrey, 
and was created duke of Norfolk as a rew^ard for his 
services, surrendering the title of Surrey to his son, the 
j»oet*s father, for his lifetime. Although the poet has 
always been most familiarly known as the earl of Surrey, 
ho really held the title only by courtesy, succeeding to it 
on Unit footing in 1524, xvhen his father became duke of 
Norfolk. In one of his ]»oems he speaks of having 
passed “Ids childish years” at AVindsor “with a king’s 
son.” This was Henry VlII.’s natural son, Henry Fitzroy, 
duke of Kichmond, who was affianced to Surrey’s sister, 
Mary, but died before he was out of his teens. It is 
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sometimes said that the two were educated together at 
Windsor; but the sweet companionship to which the poem 
refers, when the two youths “ hoved ” in the large green 
courts “with eyes cast up into the maiden’s tower,” belongs 
to the last year of Fitzroy’s short life. Wliether or not 
Surrey was educated from literal childhood with a king’s 
son, he was certainly educated with the care for literary 
culture which about that time became common in the 
households of English noblemen ; and, as the fashion 
was, ho was sent, after passing through Cambridge, to 
complete his education in Italy. The tradition that he 
made the tour of Europe as a knight-errant, upholding 
against all comers the superiority of his mistress Ceraldine, 
has no extrinsic evidence in its favour. If Geraldine was, 
as is commonly supposed, Elizabeth Fitzgerald, a daughter 
of the earl of Kildare, she was but a child of seven or eight 
years when Surrey set out on liis travels. The legend abernt 
his kniglit-errantry is i)robably only a sign of the extent to 
which his chivalrous personality and jwetry fascinated the 
imagination of his own and the next generation. The 
eminence of the Howards at Henry’s court was evidenced 
in many ways : in the festivities at tlio king’s marriage 
with Anne of Clevos, Surrey was the leader of one of the 
sides at the tournament, and two years later liis cousin, 
Catherine Howard, became the king’s fifth wife. Surrey 
took an active part in the insignilicant wars of Henry’s 
later years, accoraj)anio(l the expedition, l<*>d by his father, 
which ravaged the south of Scotland in 1512, and held a 
command in the French expedition of 1544. When the 
king’s death was known to bo near, the duke of Norfolk 
was suspected of aiming at the tlirom*, and Surrey's own 
liaughiy and ostentatious manners countenanced the sus- 
picion. A month before the king’s death both w^ere 
arrested and lodged in the Tower, and on 13th January 
1547 Surrey was brought to trial for high treason. The 
main charge against him was that ho had “ falsely, mali- 
ciously, and treacherously set uj) and borne the anns of 
Edward the Confessor,” His plea that the arms belonged 
to his ancestors was probably not accepted as an extenuo- 
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S IJRV1<]YING is the art of determining the relative 
positions of ])rominent points and other objects on 
tljo surface of tlic ground and making a graphical delinea- 
tion of the included area. The general principles on 
which it is conducted arc in all instances the same: cer- 
tain measures are made on the ground and corresponding 
measures are protracted on paper, on a scale which is fixed 
at wliatever fraction of the natural scale may be most 
appropriate in each instance. The method of operation 
varies with tlie magnitude and importance of the survey, 
which may embrace a vast empire or be restricted to a 
small plot of land A-11 surveys rest primarily on linear 
measures for direct determinations of distance ; but these 
are usually largely supplemented by angular measures, to 
enable distances to be deduced by the princijiles of geome- 
try which cannot be conveniently measured over the surface 
of the ground where it is hilly or broken. The nature of 
a survey depends on the proportion which the linear and 
the angular measures bear to each other ; it may be purely 
linear or even purely angular, but is generally a combina- 
tion of both methods. Thus in India there are numerous 
instances of large tracts having been surveyed by the purely 
linear inetliod, in the course of the revenue surveys which 
were initiated by the native Governments. The operations 
were conducted by men who had no knowledge of geometry 
or of any other measuring instrument than the rod or chain, 
and whose principal object was the determination of fairly 
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tion of the offence. A common jury found him guilty, 
and ho was executed on Tower Hill on 19th January, 

His poems, which had been one of the occupations of his crowded 
life, first appeared in print in TotteVa MiaceUany in 1557. On the 
title-page of this memorable publication Surrey’s name stoi»d first, 
but this was proljably in dcrcronco to his rank ; "Wyatt was the 
first in jKnnt of time of Henry’s “courtly makers" (sec Wyatt). 
Surrey, indeed, expressly acknowledges Wyatt, who was several 
years his senior, as his master in piMjtry. * Seeing, however, that 
their poems -were first published in tlio same volume, many years 
after the death of both, their names can never be disassociated, 
and it must always be hard to say which was the leader in the 
various new un»l beautiful lorms of verse whicli TotkVs Miscellany 
iritroduee<l into English poetry. Sinrey’s only unquestionable 
distinction as a intUiiciaii lies outside the Mi-bcdhiny : his trans- 
lation of the second and fourth hooks of the ^Eueid into blank verse 
— the first attempt at blank verse in English '--wos published 
RCTiarately by ’fottel in the same year. I>ut his sonnets (lu various 
sehomes of verse), his elegy on the death of W\aTt (in elegiac 
staves shut in by a final couplet), bis pastoral poem (a lover’s 
complaint put into the mouth t>f a sliephcul), and Ins lyrics in 
livelier measures are all extremely interesting exjtenmeiits, and 
served as models for more than one generatir>n ol conitly singers 
and sonneteers. Inform as well as in substanee Suiiey aud his 
compeers were largely indebted to Italian piedecchsois ; most of 
bis poems are in fact translations or adaptations of Italian originals. 
The tone of the love sentiment was new in English ]»oetry, very 
(liffercnt in its earnestness, passion, and fantastic extravagam^e 
from the lightness, gaiety, and humour of the Chaiiccii.in scIkioI. 
In this res[)ect TotteVa MiaceUany helped to educate the English 
muse for the triumphs of the tragic drama. Suri-ey’s own con- 
tiibiitions are distinguished by tlieir eopiou-s and impetuous 
clotjucnce ami sweetness. 

ST^lUiOG ATE is a deputy of a bishop or an ecclesiastical 
judge, acting in tlio absence of his jirincipal, and strictly 
bound by tlio authority of the latter. At pre&eiit the chief 
duty of a surrogate is the granting of marriage licences. 
Quite recently judgments of the arches court of ( ’anterbury 
have been delivered by a surrogate. The office is unknown 
in Scotland, but is of some importance in the United States. 
In the State of Now York tlio surrogate’s court is a court 
of record, with jurisdiction over the administration of the 
personal estate of a deceased person and certain other 
matters. In New Jersey the surrogate is an oflicial of 
the orphans’ court, grants unopposed probates, ikc. 

5 YING 

accurate areas ; their methods sufficed for this ]»ur]iose and 
were accepted and perjmtuatcd ffir many years by the Euro- 
pean oflicers to whom the revenue assessments became en- 
trusted after the subversion of the native rule. In India, 
too, there are extensive tracts of country wliicli have been 
surveyed by tlio purely angular method, either because tlio 
ground did not permit of the chain being eiiijiloycd w'ith 
advantage, as in the Himalayan mountains and lull tracts 
generally, or because the chain was considered jioliticalJy 
objectionable, as in native states wlicre it would haM.5 been 
regarded with suspicion. 

Surveys t)f any great (*xtent of country were formerly 
constructed on a basis of jioints whose ]>ositions wtTc fixed 
astnmoiincally, and in some countries this nu’tliod of opera- 
tion is still of iiec(;ssity adojited. Hut points wliose relative 
positions have been fixed by fi triangulation of moderate 
accuracy present a mcire satisfactory and reliable basis ; 
for astronomical observations are liable, nut only to the 
well-known intrinsic errors wliicli are cau s'd by uncer- 
tainties in the catalogued places of tlie moon aud stars, 
but to external errors arising from deflexions of the plumb 
line under the influence of local attractions, and these of 
themselves materially exceed the errors which w^oiild be 
gencrati‘d in a fairly executed triangulation of a not ex- 
cessive length, say not exceeding 500 miles. I’lie French 
Jesuits who made a survey of Cliina for the emperor about 
1 730 appear to have been the first deliberately to discard 
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the astronomical and adopt the trigonometrical basis. In 
India the change was made in 1800, when what is known 
as the Great Trigonometrical Survey was initiated by Major 
Lambton — with the support of Colonel Wellesley, after- 
wards Duke of Wellington — as a means of connecting the 
several surveys of routes and districts which had already 
been made in various parts of the country, and as a basis 
for future topograpliy. This necessitated the inception of 
the survey as an undertaking calculated to satisfy the re- 
quirements of geodesy as well as geography, because the 
latitudes and longitudes of the points of the triangulation 
had to be determined for future reference, — as in the case 
of the discarded astronomical stations, though in a different 
manner,— by jirocesses of calculation combining the results 
of the triangulation with the elements of the earth’s figure. 
The latter were not then known with much accuracy, for so 
far geodetic operations had been mainly carried on in 
Europe, and additional operations nearer the equator were 
much w'anted ; the survey was conducted with a view to 
supply this want. Thus a high order of accuracy was aimed 
at from the very first. In course of time the operations 
were extended over the entire length and breadth of Hin- 
dustan and beyond, to the farthest limits of British sway ; 
they cover a larger area than any other national survey 
as yet completed, and are very elaborate and precise. Thus, 
as triangulation constitutes the most appropriate basis for 
survey operations generally, a short account will be given 
of (1) the methods of the Great Trigonometrical Survey of 
India. This will be followed by accounts of (2) traversing 
as a basis for survey, (3) levelling, (4) survey of interior 
detail, (5) re])rcseiitation of ground, (6) geographical recon- 
naissance, (7) nautical surveying, (8) mapping, (9) map 
printing, (10) instruments. 

I. Great Trigonometrical Survey of India. 
loral 1 . 0(^neral OuiUnea , — ^Primarily a network was thrown 
linot*. over the southern peninsula. The triangles on the central 
meridian were measured with extra care and checked by 
base-lines at distances of about 2“ apart in latitude in order 
to form a geodetic arc, with the addition of astronomi- 
cally detenu ined latitudes at certain of the stations. The 
base-lines were measured Avith chains and the principal 
angles Avith a 3-foot theodolite, which, however, was badly 
damaged almost at the outset by an accident to the 
azimuthal circle. The signals were cairns of stones or poles. 
The chains were somcAvliat rude and their units of length 



liad not been determined originally, and could not be after- 
wards ascertained. The results were good of their kind 
and sufficient for geographical purposes ; but the central 
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meridional arc — the “great arc” — was eventually deemed 
inadequate for geodetic requirements. A superior instru- 
mental equipment was introduced, with an improved modus 
operandiy under the direction of Colonel Everest in 1832. 

The network system of triangulation was superseded by 
meridional and longitudinal chains taking the form of grid- 
irons, and resting on base-lines at the angles of the grid- 
irons, as represented in fig. 1. For convenience of reac- 
tion and nomenclature the triangulation west of meridian 
92* E. has been divided into five sections, — the lowest 
a trigon, the other four quadrilaterals distinguished by 
cardinal points w^hich have reference to an observatory 
in Central India, the adopted origin of latitudes. In the 
north-east quadrilateral, which was first measured, the 
meridional chains are about one degree apart; this dis- 
tance W8LS latterly much increased, and eventually certain 
chains — as on the Malabar coast and on meridian 84* in 
the south-east quadrilateral — were dispensed with, because 
good secondary triangulation for topography had been 
accomplished before they could be commenced. 

2. Modem Base-Lines, — ^All these were measured with Base, 
the Colby apparatus of compensation bars and microsco])C.s, 

The bars, 10 feet long, were set up horizontally on tripod 
stands ; the microsco])cs, 6 inches apart, were mounted in 
pairs revolving round a vertical axis and were set up on 
tribrachs fitted to the ends of the bars. Six bars and five 
central and two end pairs of microscopes — the latter with 
their vertical axes perforated for a look-down telescope — 
constituted a complete apparatus, measuring 63 feet be- 
tw^een the ground pins or registers. For explanation of 
compensation see Earth, Figure of the, vol. vii. p. 599. 
Compound bars are necessarily more liable to accidental 
changes of length than simple bars ; they were therefore 
tested from time to time by comparison with a standard 
simple bar ; the microscopes were also tested by comparison 
with a standard 6-inch scale. At the very first base-line 
the compensated bars were found to be liable to sensible 
variations of length with the diurnal variations of temper- 
ature ; these were supposed to bo due, not to error in 
effecting the compensation, but to the different thermal 
conductivities of the brass and the iron components. It 
became necessary, therefore, to determine the mean daily 
length of the bars very precisely, for w^hich reason they were 
systematically compared with the standard before and after, 
and sometimes at the middle of, the base lino measurement 
throughout the entire day for a space of three days, and 
under conditions as nearly similar as possible to those 
obtaining during the measurement. Eventually ther- 
mometers were aj)j)lied experimentally to both components 
of a compound bar, when it was found that the diurnal 
variations in length were principally due to difference of 
position relatively to the sun, not to difference of con- 
ductivity, — the comj>oncnt nearest the suu acipiiring heat 
most rapidly or parting with it most slowly, notwithstand- 
ing that both were in the same box, w’hicli was always 
kept under the cover of a tent and carefully sheltered 
from the sun’s rays. Happily the systematic comparisons 
of the compound bars with the standard were found to 
give a sufficiently exact determination of the mean daily 
length. An elaborate investigation of theoretical probable 
errors at the Ca})c Comorin base showed that, for any base- 
line mciisiired as usual without thermometers in the com- 
lK>und bars, the p.e, may be taken as ± 1 ‘5 millionth parts 
of the length, excluding unasccrtainahlc constant errors, 
and that on introducing thermometers into these bars the 
p,e, was diminished to ± 0*55 millionths. 

In all base-line measurements the weak point is the 
determination of the temperature of the bars when that of 
the atmosphere is rapidly rising or falling ; the thermo- 
meters acquire and lose heat more rapidly than the bar li 
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thoir bulbs Arc outsidCy And more slowly if inside the bur. length was governed by the height to which towers could 
Thus there is AlwAys more or less lagging, and its effects be conveniently raised to surmount the curvature, under 
are only eliminated when the rises and falls are of equal the well-known condition, height in feet | x square of 
amount and duration ; but as a rule the rise generally the distance in miles ; thus 24 feet of height was needed 
predominates greatly during the usual hours of work, and at each end of a side to overtop the curvature in 12 miles, 
whenever this happens lagging may cause more error in a and to this had to bo added whatever was required to 
base-line measured with simple bars than all other sources surmount obstacles on the ground. In Indian plains re- 
of error combined. In India the probable average lagging fraction is more frc(|ucntly negative than positive during 
of the standard-bar thermometer was estimated as not less sunshine ; no reduction could therefore be made for it. 
than 0“*3 Fahr., corresponding to an error of - 2 millionths 5. Selection of Sites for Stations.— This, a very simple Sites for 
in the length of a base-line measured with iron bars. With matter in hills and open country, is often very difficult in statious. 
compound bars lagging would be much the same for both plains and close country. In the early operations, when 
components and its influence would consequently be elinii- the great arc was being carried ncross tlie wlda plains of 
nated. Thus the most perfect base-line apparatus would the Gangetic valley, wliich are covered ^\ith villages and 
seem to be one of compensation bars with thermometers trees and other obstacles to distant vision, masts 35 feet 
attached to each component ; then the comparisons with high were carried about for the support of the small re- 
tlie standard need only be taken at the times when the connoitring theodolites, with a suliiciciu'y of jiolcs and 
temperature is constant, and tliere is no lagging. bamboos to form a scaffolding of the same bright for tlie 

in- 3. Factor of Ejrjxinsion of Standttrd liar. —This was observer. Other masts 70 feet high, with arrangements 
first determined in 1832 by measuring the inenunent in for displaying blue lights by night at 90 fiait, were erected 
length between temjmratures of 76'" and 212" Fahr.; in at the spots where station sites were wanted. Ibit the cost 
1870 the increment between 52" and 90“ was measured; of transport was great; the rate of progress was slow; and 
the results indicated an increase of exjiansion with tern- the results were unsatisfactory. Eventually a method of 
peraturc. They were therefore combined on the empirical touch rather than sight was adopted, feeling the ground 
assumption that the expansion is the sum of two terms,- - to search for the obstacles to be avoided, rather than 
the first times the temperature, the second y times the attempting to look over them; the “rays” were traced 
square of the temperature ; x and y were then determined cither by a minor triangulation, or by a travin-se with 
from the two equations of condition given by the two sets themlolite and perambulator, or a sirnjde alignment of 
of measurcmcTits. The resulting value of the exj)ansion flags. The first method gives tue direction ot the new 
at 62“ was found to be 5 per cent, less than the jireviously station most accurately ; the second scaxches the ground 
derived value at the mean temperature of 144“, thus show- most closely; the third is best suited for tracts of unin- 
ing tlie importance of employing a factor varying with the habited forest in which there is no choice of eitlicr line or 
mean tenij)crature of each base-line; and this was done site, and the rciiuired station maybe built at the inter- 
in the final reductions. stjction of the two trial ni}s leading up to it. As a rule 

I of 4. Plan of THangulation. — This was broadly a system it has been found most economical and exj seditious to raise 
of internal meridional and longitudinal chains with an ex- the towers only to the height necessary for surmounting 
ternal border of oblique chains following the course of the the curvature, and to remove tlie trees and oilier obstacles 
frontier and the coast lines. The design of each chain on the lines. 

was necessarily much influenced by the physical features C. Structure of the Principal Stations. -Each has a cen- Pnucijiaj 
of the country over which it was carried. The most diffi- tral masonry pillar, circular and 3 to 4 feet in diameter, stations, 
cult tracts were plains of groat extent, devoid of any com- for the sujiport (if a largo theodolite, and around it a ]>lat- 
manding points of view, in some parts covered with dense form 14 to 16 feet scpiaro for the observatory tent, oliserver, 
forest and jungle, malarious and deadly, and almost unin- and signallers. The pillar is carefully isolated fn^m the 
habited, in other parts covered with towns and villages platform, and wlieii solid carries the station mark— a dot 
and umbrageous trees, — the adjuncts and concomitants of surrounded by a circle — engraved on a stone at its surface, 
a teeming population. In sutdi tracts triangulation was and on additional stones or the rock in «iVw, in the normal 
impossible except by constructing lofty towers as stations of the iqiper mark ; but, if tlie height is cunhidcrable and 
of observation, raising them to a sufficient heiglit to over- tliero is a liability to deflexion, the pillar is cMMistructed 
top at least the earth’s curvature, and then either incrcas- with a central vertical shaft to enable tlie theodolite to be 
ing the height to surmount all obstacles to mutual vision, plumbed over the ground-level mark, to which acces.s is 
or clearing the lines, both of which were laborious and obtained through a passage in the basement. In early 
expensive jirocesses. Thus in hilly and open country the years this ]»recaution against deflexion was ncgh' tcd and 
chains of triangles were generally made “double'’ tlirough- the pillars were built solid throughout, whatev(r their 
out, ?>., formed of polygonal and quadrilateial figures, to height; the surrounding j)latforins, being usually con- 
give greater breadth and accuracy; but in tracts of structed of sun-dried bricks or stones and cartli, were liable 
forest and close country they w'crc carried out as series of to fall and press against the pillars, some of which thus 
single triangles, to give a minimum of labour and expense, became deflected during the rainy seasons that intervened 
Symmetry w’as secured by restricting the angles between between the periods during which opcration.s were arrested 
the limits of 30“ and 90“. The average side length was or the commencement and close of tlie succcs.si\i^ circuits of 
30 miles in hill country and 11 in the plains; the longest triangles. In some instamies displacements of mark occurred 
principal side was 62*7 miles, though in the secondary of which the magnitudes were not ascertainable, but were 
triangulation to the Himalayan peaks there were sides estimated as equivalent to yi.c.’s of about ± 9 inches in tlie 
exceeding 200 miles. Long sides were at first considered length and ± 2"'4 in the azimuth of the side between any 
desirable, on the principle that the fewer the links the two deflected towers ; and, as these theoretical errors are 
greater the accuracy of a chain of triangles; but it was identical with what may bo expected at the end of a 
eventually found that good observations on long sides chain of 36 equilateral triangles in which all the angles 
could only be obtained under exceptionally favourable have been measured with a^.e. = ±0’'*5, the old triangula- 
atmospheric conditions, which were of rare occurrence, tion over solid towers had evidently suffered much more 
The sides were therefore shortened, wliereby the observa- from the deflexions of the towers than from errors in the 
tions were much improved and accelerated. In plains the measurements of the angles. 
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7. ImtrumenU f<yr* Measuring Principal Anglu , — Large 
theodolites were invariably employed. Bepeating circles 
were highly thought of by French geodesists at the time 
wlien the operations in India were being commenced ; but 
they were not used in the survey, and have now been gener- 
ally discarded. 

The principal theodolites are somewhat similar to the 
astronomer’s alt azimuth instrument, but with larger azi- 
muthal and smaller vertical circles, also with a greater 
])ase to give the firmness and stability which are required 
in measuring horizontal angles. The azimuthal circles 
liave mostly diameters of cither 36 or 24 inches, the ver- 
tical circles having a diameter of 18 inches. In all the 
theodolites the base is a tribrach resting on three levelling 
foot scTe^\s, and the circles are read by microscopes; but 
in different instruments the fixed and the rotatory ])arts of 
the body vary. In some the vortical axis is fixed on the 
tribrach and projects upwards ; in others it revolves in the 
tribrach and ])rojects downwards. In the former the 
azimuthal circle is fixed to the tribrach, wliile the telescope 
jiillars, the microscopes, the clamps, and the tangent screws 
are attached to a drum revolving round the vortical axis ; 
in the latter tlie microscopes, clam])s, and tangent screws 
are fixed to the tribrach, while the telescope pillars and the 
azimuthal circle arc attached to a plate fixed at the head 
of the rotatory vertical axis. The former system — called 
that of flying micTo8Ci)j*es- permits the vertical axis to be 
rcaclily opened out and cleaned, and presents the same clamp 
nml tangent screw for crai>loyineiit during a round of angles ; 
the latter— tlie system olfljced mirrosorgn's —necessitates the 
removal and replacement of all tlie microscopes, clamps, 
and tangent screws whenever the axis is cleaned, which is 
very t roublesome, and it presents three sets of clamps and 
tangent screws for successive enqiloyincnt during a round 
of angles, wliicli is a departure from true difierentiality. 
The vertical axis is perforated for centring over the station 
mark with the aid of a ‘‘look-down telescope” instead of 
a ]>lummct. The azimuthal circle is invariably read by an 
odd number of micTosco])es, either three or five, at equal 
intervals apart. The teles(!ope rests with its pivots in Y’s 
at the head of two pillars of a sufllciont heiglit to enable 
it to be comjiletely turned round in altitude. The vertical 
circle is fixed to the transit axis of the telescope, and is 
road by two microscopes 180“ apart, at the extremities of 
arms projecting from one of tlie jiillars. The stand is a 
well-braced tripod, carrying an iron ring on which the tlieo- 
dolitc rests and may be turned round bodily whenever de- 
sired, as for shifting the position of the zero of the azimuthal 
circle relatively to the ^joints under observation. The ring 
is 3 inches broad and of the same diameter as the circle 
of tlie foot-screws of the theodolite. In some instruments 
the foot-screws rest directly on the ring ; but the instru- 
ment can be raised off the ring and turned round with the 
aid of an apparatus in the centre of the stand. In others 
they rest in grooves at the angles of an iron triangle which 
sits on the ring and can be shifted in position liy hand ; 
thus with the stand well levelled in the first instance the 
circle may be set within V of any required reading. The 
centring over the station mark is performed by pushing 
screws placed either in the drum of the stand or at the 
angles of the triangle. 

For travelling the theodolites were packed in two cases, 
the larger containing the body of the instrument, the 
smaller the telescope and the vertical circle ; the stand 
constituted a third package. Each was carried on men’s 
shoulders as the safest method of transport ; the weights, 
of the heaviest 36-inch and of the lightest 24-inch instru- 
ments, as packed with ropes and bamboos, were, respect- 
ively, as follows ; — body, 649 Ib ; telescope, 130 ; stand, 
232; total, 1011 ft; and 300, 135, and 185, total 620 ft. 
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8. Signals . — Cairns of stones, poles, or other opaque 
signals were primarily employed, the angles being measured 
by day only ; eventually it was found that the atmosphere 
was oBen more favourable for observing by night than by 
day, and that distant points were raised well into view by 
refraction by night which might be invisible or only seen 
with difficulty by day. Lamps were then introduced of 
the simple form of a cup, 6 inches in diameter, filled with 
cotton seeds steeped in oil and resin, to burn under an 
inverted earthen jar, 30 inches in diameter, with an aper- 
ture in the side towards the observer. Subsequently this 
contrivance gave place to the Argand lamp with parabolic 
reflector ; the opaque day signals were discarded for helio- 
tropes reflecting the sun’s rays to the observer. The in- 
troduction of luminous signals not only rendered the night 
as well as the day available for the observations but changed 
the character of the operations, enabling work to be done 
during the dry and healthy season of the year, when the 
atmosphere is generally hazy and dust-laden, instead of 
being restricted as formerly to the rainy and unhealthy 
seasons, when distant opaque objects are best seen. A 
higher degree of accuracy was also secured, for the lumi- 
nous signals were invariably displayed through diaphragms 
of apjiropriate aperture, truly centred over the station 
mark ; and, looking like stars, they could be observed with 
greater precision, whereas opaque signals are always dim 
in comparison and are liable to bo seen excentrically when 
the light falls on one side. 

A signalling party of three men was usually found suffi- 
cient to manipulate a pair of heliotropes — one for single, 
two for double reflexion, according to the sun’s position — 
and a lamp, throughout the night and day. Helioiropcrs 
were also employed at the observing stations to flash in- 
structions to the signallers. 

9. Meamiri/iig JhmzmUd Angles, — The theodolites were Me. 
invariably set up under tents for jirotcction against sun, 
wind, and rain, and centred, levelled, and adjusted for tbe^®” 
runs of the microscopes. Then the signals were observed 

ill regular rotation round the horizon, alternately from 
right to left and inee versa ; after the prescribed minimum 
number of roundwS, eitlier two or three, had been thus 
measured, the telescope was turned through 180", both 
in altitude and azimuth, changing the position of the face 
of the vertical circle relatively to the observer, and further 
rounds were measured ; additional measures of single 
angles were taken if the prescribed observations were not 
sufficiently accordant. As the microscopes were invariably 
equidistant and their number was always odd, either three 
or five, the readings taken on tlie azimuthal circle during 
the telescope pointings to any object in the two positions 
of the vertical circle, “ face right ” and “ face left,” were 
made on twice as many equidistant graduations as the 
number of microscopes. The theodolite was then shifted 
bodily in azimuth, by being turned on the ring on the 
head of the stand, which brought new graduations under 
the microscoiTes at the telescope pointings ; then further 
rounds were measured in the new positions, face right 
and face left. This process was repeated as often as 
had been previously prescribed, the successive angular 
shifts of position being made by equal arcs bringing 
equidistant graduations under the microscopes during 
the successive telescope pointings to one and the same 
object. By these arrangements all periodic errors of 
graduation were eliminated, the numerous graduations 
that were read tended to cancel accidental errors of divi- 
sion, and the numerous rounds of measures to minimize 
the errors of observation arising from atmospheric and 
personal causes. 

The following table (1.) gives details of the procedure at different 
times ; in the headings M stands for the number of microscopes 
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over the azimuthal circle of the theoaolite^ Z for the number of 
the zero settings of the circle, N for the nunil)er of graduations 
brought under the microscopes, A5=860 ®-t-N, the arc l^tween the 
graduations, R the prescribed number of rounds of measures, 
and P^Rx Z, the minimum number of telescope pointings to any 
station, excluding repetitions for discrepant observations : — 


Toriod. 

M 

Z 

N 


R 

P 

1830-45 

5 

8 

40 

9** 0' 

3 

24 

1845-55 

5 

10 

50 

7“ 12' 

2 

20 

1855.80 

i 5 

10 

60 

7" 12' 

3 

80 

13 

12 

36 

10" 0' 

3 

36 


Under this system of procedure the instrumental and 
ordinary errors are practically cancelled and any remaining 
error is most probably duo to lateral refraction, more 
especially when the rays of light graze the surface of tlie 
ground. The three angles of every triangle were always 
measured. 

'ertical 10. Vertical Angles, Befrojctimi , — The apparent alti- 

ttgles. tude of a distant ])oint is liable to considerable variations 
during the twenty-four liours, under the influence of changes 
in the density of the low^er strata of the atmosphere. Ter- 
restrial refraction is very capricious, more particularly w^hen 
the rays of light graze the surface of the ground, passing 
through a medium which is liable to extremes of rarefac- 
tion and condensation, under tlic alternate influence of the 
sun’s heat radiated from the surface of the ground and of 
chilled atmospheric vapour. When the back and forw^ard 
verticals at a pair of stations are equally refra(;ted, their 
difference gives an exact measure of the difference of height. 
Rut the atitjosphcric conditions are not always identical at 
the same moment everywhere on long rays which graze the 
surface of the ground, and the ray between two recipro- 
cating stations is liable to be differently refracted at its 
extremities, each end being influenced in a greater degree 
by the conditions prevailing around it than by those at a 
distance ; thus instances are on record of a station A being 
invisi]d<5 from another B, w^hile B wos visilde from A. 
tefrac- When the great arc entered the plains of the Gangctic 
ion. valley, simultaneous reciprocal verticals were at first adopted 

with tlic hope of eliminating refraction ; but it 'was soon 
found that they did not do so sufficiently to justify the 
expense of the additional instruments and observers. After- 
wards the back and forward verticals were observed as the 
stations were visited in succession, the back angles at as 
nearly as possible the same time of the day as the forward 
angles, and always during the so-called “time of mininnmi 
refrac tion,” which ordinarily commences about an liour after 
apparent noon and lasts from tw^o to three hours. The 
ajqiarent zenith distance is always greatest then, but the 
refraction is a minimum only at stations whicli are well 
elevated above the surface of the ground ; at stations on 
plains the refraction is liable to pass tli rough zero and 
attain a considerable negative magnitude during the heat 
of the day, for the lower strata of the atmosphere are then 
less dense than the strata immediately above and the rays 
are refracted downwards. On plains the greatest positive 
refractions are also obtained, — maximum values, both 
positive and negative, usually occurring, tlie former hy 
night, tlio latter by day, 'when the sky is most free from 
clouds. The values actually met with were found to range 
from -f 1'21 down to - 0*09 parts of the contained arc on 
plains ; the normal “ coefficient of refraction ” for free rays 
between hill stations below 6000 feet was about *07, which 
diminished to ’04 above 18,000 feet, broadly varying in- 
versely as the temperature and directly as the pressure, but 
much influenced also by local climatic conditions. 

In measuring the vertical angles with the great theodo- 
lites, graduation errors w^ere regarded as insignificant com- 
pared with errors arising from uncertain refraction ; thus 
no arrangement was made for effecting changes of zero in 


the circle settings. The obsei vations were always taken 
in pairs, face right and left, to eliminate index errors, 
only a few daily, but some on as many days as possible, 
for the variations from day to day were found to Iks greater 
tlian the diurnal variations during the hours of minimum 
refraction. 

11. Remits dedvred from Obsei'vations of Horizontal 
Angles ; WeigJUs, — In the Ordnance and otlier surveys the 
bearings of the surrounding stations are deduced from the 
actual observations, but from the “included angles” in 
the Indian Survey. The observations of every angle are 
tabulated vertically in as many columns as tlie number of 
circle settings face left and face right, and the moan for 
each setting is taken. For several years the general mean Weight 
of these was adopted as the final result; but subsequently 

a “ concluded angle ” was obtained by coriibijiing the single 
means with w^eighta inversely proportional to r/‘ + o2-^», 
being a value of the of graduation derived 

empirically from the differences between the general mean 
and the mean for each setting, o the of observa- 

tion deduced from the differences between the iiidividual 
measures and their respective means, and w the number of 
measures at each setting. Thus, putting m?,, ... for the 

weights of the single means, w for the weight of the con- 
cluded angle, A/ for the general mean, C for the concluded 
angle, and , , , for the differences between M and 

the single means, we have 

( 1 ) 

and (2). 

(7 - A7 vanishes when n is constant; it is inaj>j)reciable 
when g is much larger than o ; it is significant only when 
the graduation errors are more minute than the errors of 
observation; but it was always small, not exceeding 0"*14 
with the system of two rounds of measures and 0"'05 with 
the system of three rounds. 

The weights of the coiieluded angles thus obtained were 
employed in the i»rimary reductions of the angles of single 
triangles and polygons w'hich were made to satisfy the 
geometrical conditions of each figure, because tliey wH'ro 
strictly relativr for all angles measured with the same 
instrument and under similar circumstances and conditions, 
as was almost always the case for each single tignie. But 
in the final reductions, when numerous chains of triangles 
composed of figures executed "uith diflcreiit instruments 
and under difterent circuinstaiices came to be adjusted 
simultaneously, it 'was necessary to modify the original 
weights, on sudi evidence of tlie jirecision of the angles 
as might bo obtained from other and more reliable sources 
than tlie actual measures of the angles. This treatment 
will now be described. 

12. Determination of Theoretiral Absolute Rj^'ors o/Theon 
Observed Angles, — Values of theoretical error for groups cal err- 
of angles measured wuth tlie same instiument and under 
similar conditions may bo obtained in three ways, -^(i.) from 

the squares of the recijirocals of the weight w deduced as 
above from the measures of such angle, (il. ) from tlie magni- 
tudes of tlie excess of tlie sum of the angles of each triangle 
above ] 80“ -H the spherical exc(!ss, and (iii.) from the magni- 
tudes of the corrections which it is necessary to apply to 
the angles of polygonal figures and network.^ to satisfy the 
.several geometrical conditions (indicated in tlie next sec- 
tion). Let Cp f 2 > values of the e,in,8, thus 

obtained ; then, putting n for the number of angles grouped 
together, w'e have 

€ - and c g „[s tgiaies o f triangular errors] ^ 
also, putting W for the mean of the weights of the t angles 


^ The theoretical “ error of mean square’* » 1‘48 x “ probable error/* 
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of a |iolygonal figure having m geometrical equations of 
condition, and x for the most probable value of the error 
of any observed angle, we have 

for » fig«re. 

~[m] ^ growp of 

the brackets [] in each case denoting the sum of all the 
quantities involved, usually gives the best value of the 
tlieoretical error, then As a rule the value by is too 
small ; but to this there are notable exceptions, in which 
it was found to be much too great. The instrument with 
which the angles were measured in these instances gave 
very discrepant results at different settings of the circle ; 
but this was caused by large })eriodic errors of graduation 
which did not affect the “ concluded angles,” because they 
were eliminated by the systematic changes of setting, so 
the results were really more precise than was a 2 )parent. 

When weights were determined for the final simultaneous 
reduction of triangulations executed by different instru- 
ments, it became necessary to find a factor p to be applied 
as a modulus to each grouj) of angles measured with the 
same instrument and under similar conditions, to convert 
the as yet relative weiglits into absolute measures of preci- 
sion. p was made e,^ whenever data were available, 
if not to q fj, ; then the absolute weight of an observed 
angle in any group was taken as «/»/)- and the e.m.a, of the 
angle as 1 The average values of the c.r/z..?. thus 

determined for large grouj)s of angles, measured with tlie 
36 inch aiid the 2i-inch theodolites, ranged from ± 0"*24 
to ±0”*G7, the smaller values being usually obtained at 
hill stations, wdiere the atmospheric conditions were most 
favoura])le, 

n- 13. llarmunkmif Anpha of Trigoimhulrival Fipurm. - 
Every figure, whether a single triangle or a polygonal net- 
work, was made consistent by the application of corrections 
to the observed angles to satisfy its geometrical conditions. 
The three angles of every triangle Imving been observed, 
their sum had to be made-- 180“ + the spherical excess; 
ill networks it w^as also necessary that the sura of the 
angles measured round the horizon at any station should 
be exactly = 360“, that the sum of the parts of an angle 
measured at different times should equal the wdiole, and 
that tlie ratio of any two sides should be identical, what- 
ever the route through which it w^as computed. These arc 
called the triangular, centi^al, ioio-})artkjil, and condi- 
tions ; they present n geometrical eijuations, w^hich contain 
t unknowm quantities, the errors of the observed angles, i 
being ahvays w. Wlien these equations are satisfied and 
the deduced values of errors are api>lied as corrections 
to the observed angles, the figure becomes consistent. 
Primarily the equations w^ere treated by a method of suc- 
cessive ap])roxiiiiations ; but afteiwvards they were all 
solved simultaneously by tlie so-called method of minimum 
squares, which leads to the most probable of any system 
of corrections ; it is demonstrated under Earth, Figure 
OP THE (vol. vii. p. 599). The following is a general out- 
line of the j)roccss : — 

Ijftt X be the most probable value of the cri*or and w the recij>ro- 
cal of file weight of any observed angle A', and let a, ... h be 
the coofricients of jc in successive geometrical equations of condition 
W'hose absolute terms are ; then we have the following 

^u{) of n equations containing t unknown qimntitios to be satis- 
fied, the significant coefficients of x being I in the triangular, toto- 
parfial, and central, and i: cot X in the side equations : — 
nia:i + aajns! + 

IfiXj +6aa'2-f- 


. .-f 

. . -b btXt=e^ I 
h. ,.+9ltXt=:enJ 


.(3). 

I 

The values of x will be the most probable when J is a minimum, 
a condition which introduces n indeterminate factors \if • . . 


whose values are obtained by the solution of the following equa* 
tions : — 4* + . . . + [ait. 

■ \w]X«+[ 


[aft.w]X^+[W.«]X5+. . . +[6«.»]X„=se* I 
[«tw.w]Xtt -f- [6w.«]Xft -H . . . + [w?i.w]X„ = J 


.(4), 


the brackets indicating summations of t terms aa to left of (S). 
Then the value of any, the pt\ x is 

a!^= WyjttpXa + hfKt + . . . (5). 

The minimum or f 


~J -W (3)- 

In the application to a single triangle W'e have x^i-x^A 
X=e-r-(wi + w,-f Wp) ; a*,=MAX; ajj|=W2X; x^=ukK. 

In the application to a simple {lolygon, by changing symbols and 
putting X and F for the exterior and ^ for the central angles, with 
errors x, y, and z and weight reciprocals u, v, and w, a for cot X 
and b for cot F, e for any tiiangular error, Cg and e, for the central 
and side errors, \ and X, for the factors for the central and side 
equations, and fV for tiA v-\-v>, the equations for obtaining the 
factors become 

~jy 

[<»»«+ j 

and the general expressions for tlie errora of the angles are — 
a* ~ + (a 7F~ an h fti’)X, - w\ } 






-bv)‘ 


\au - hv)e “\ 


...( 8 ). 


y “ Jy{^ ■“ ! 

(aa - hp)\g+ {u + r)\c] } 

14. Calculation of Sides of Tiianghs, — Tlic angles Sides c 
liaving been made geometrically consistent inter se in each triangl 
figure, the side-lengths are computed from the base-line 
onwards by Legendre’s theorem, each angle being dimin- 
ished by one-third of the sjiherical excess of the triangle 

to wddeh it appertains. The theorem is aiqilicable without 
sensible error to triangles of a much larger size than any 
that are ever measured. 

15. Calculation of Latitudes and Longitudes of Stations laXiin 
and A ziviuths of Sides, — A station of origin being chosen ^“d 
of which the latitude and longitude are known astronomi- 
cally, and also tlic azimuth of one of the surrounding 
stations, the differences of latitude and longitude and thoazmiu 
reverse azimuths are calculated in succession, for all the of sid 
stations of the triaiigulation, by Puissant’s formulaj (Traits 

de GeocU'sie, Paris, 1842, 3d ed.). 

yVoWm.— Assuming tln» eartli to bo spheroidal, let A and B be 
two stations on its suiTace, and let the latitude and longitude of A 
be known, also the azimuth of B at A, and the distance between 
A and B at the mean sca-levcl ; wo have to find the latitude and 
longitude of H and the azimuth of A at B. 

The following symbols are employed a the major and b the 

i ff*’* - 6' 1^ 

radius of 

curvature to the meridian in latitude X, — - — 


I, — , . , 3 ; the normal 

{l-c=sin2Xj« 

to the meridian in latitude X, = ^ : X and L the criven 

{1-cWX}^ ® 

latitude and longitude of A ; X-f AX and X + A£ the required lati- 
tude and longitude of B ; A the azimuth of B at A ; B the azimuth 
of A at B ; AA=^B - (ir-i-A) ; c the distance between A and B. 
Then, all azimuths being measured from the south, wo have 


AX''= 




— cos A cosec 1'' 

1 c"- 

- - — Hin^A tan X cosec 1'' 

2 p.v 

_ — — co^^A Bill 2X cosec 1'' 

4 p.i' 1 - e* 

+ i ^ Bin^A cos A(l+Z tan® X) cosec 1" 

c sill A 
"" cos X 
, 1 sin 2A tan X 

+ 0^4“- 


(9). 


- cosec 1'' 


2 V* cos X 


cosec 


1 c* (1 + 3 tan® X) sin 2A cob A , „ 

-gp 

. 1 c* sin*^ tan® X 


Kio), 
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tkA* or 
J?-(ir + ^) = 


- - sin ^ tan X cosec I** 

V 

+ 1 ^ I ^ + I 

- + tan® X^^^~ sin %A cos A cosec 1'' 
^ ^ sin»^ tan X (1 + 2 tan’ X) coscc 1" 

6 IT 


HH). 


Each A is tlic sum of four terms symbolized by in, Jj, and < 54 ; 
the calculations are so arranged as to produce these terms in the 
order dX, ht, and BA, each term entering as a factor in calculating 
the following term. The arrangement is shown below in equations 
in which the symbols P,Q,...Z represent the factors which depend 
on the adopted geodetic constants, and vaiy with the latitude ; the 
logarithms of theii numerical values are tabulated in the Auxiliary 
Tables to FaeilUate tfu Calmlatiotts of the Indian Survey. 


i^X=-7^cosyf.c ii/v=+i,X.^.secX.tan-<4 ii^i=4-iiX.8inX"\ 

i„\ ^ + B.A.R.^\nA.c B^L^ - B^.S. cot A 8.,A=+B^L. T I 

i'X - - B^A. KcotA B^L = + B^. U. ainAx B^A = 4 B^L. W f 

B^\=:- B^A.X.i&wA B^L=i+B^Y.taiiA B^A=‘^B^L.Z ) 


By this artifii'o the calculations are rendered less laborious and 
made susceptible of being readily performed by any persons who 
are acquainted with the use of logarithm tables, 
its of 16. Limits xoitkin which Oeodetic Fommlm may he em- 
letic ployed without Sensible Error . — Each A is expressed as a 
lulflB. Qf ascending differentials in which all terms above 
the third order are neglected ; for the side length c in no 
case exceeded 70 miles, nor was the latitude ever higher 
than 36®, and for these extreme values the maximum magni- 
tudes of the fourth differential are only 0"*002 in latitude 
and 0"*004 in longitude and azimuth. 

Far greater error may arise from uncertainties regard- 
ing the elements of the earth’s figure, which w^as assumed 
to }>c spheroidal, witli semi-axes a = 20,922,932 feet and 
6-20,853,375 feet. The changes in AX, A/^, and Ail 
wdiich would arise from ojTors da and db in a and h are 
indicated by the following formulae : — 


d.l\ = 


d.lA^ 


AX. 


2dc 


p V 


(1 • e‘)c/ * ] 

{S,L + S,L)2'^~ 


dv^ 

V 


-■{B,A^B^A)2 


V idv 

p\ V 
dv 


1 


^ 2tairX4-“ 


} 


...(13), 


in which 

- •000,000,0l78{t^a-2tfa~3(<fa-rf6) ain®X} 
4- -000,000,0478 {da 4 {da - dh) siu® X} 


_ __ 
(f- f-)c ‘ 


• 000,01 



The adopted values of the semi- axes were determined 
by Colonel Everest in an investigation of the figure of the 
earth from such data as were available in 1826. Forty 
years afterwards an investigation was made by Captain 
(now Colonel) A. li. Clarke with additional data, which 
gave new values, both exceeding the former.^ Ace(*})ting 
these as exact, the errors of the first values are da ^ -- 3130 
feet and db^ - 1746 feet, the former being 15)0, the latter 
84 millionth parts of the semi-axis. The corresponding 
changes in arcs of 1® of latitude and longitude, expressed 
in seconds of arc and in millionth parts (fi) of arc-length, 
are as follows : — 


Inlat 6*(/.A\= 

- "'069 or 1 9 At and rf. AX = 

-"•540 or 150 m 

„ 3. 'S' 

-"•113 „ 31 „ „ „ 

-"•554 ,, 154., 

„ 25° „ 

-"•195,, 54., „ „ 

-"•.581 „ ICl „ 

,, 35° „ 

-"•303 „ 84 „ „ „ 

-"•617 „ 171 


These assumed errors in the geodetic latitudes and longi- 
tudes are of service when comparisons are made between 
independent astronomical and geodetic determinations at 


^ See Account of the Principal Triangtdalion of the Ordnance Sur^ 
vey, 1858, and Comparisons of Standards of Lengthy 1866. 


any points for which both may be available : they indi- 
cate the extent to which differences may be attributable 
to errors in the adopted geodetic constants, as distinct 
from errors in the trigonometrical or the astronomical 
operations. 

17. Final Eednetion of Principal Triangulatio'n ^ — The 
calculations described so far sufiico to make the angles of 
the several trigonometrical figures coifsistent inter se^ and 
to give preliminary values of the lengths and azimuths of 
the sides and the latitudes and longitudes of the stations. 

The results are amply sufficient for the requirements of 
the topographer and land surveyor, and they are published 
in preliminary charts, which give full numerical details of 
latitude, longitude, azimuth, and side-length, and of height 
also, for each portion of the tiiangulation -- secondary as 
■well as principal— as executed year by year. But on" the 
completion of the several cliains of triangles further reduc- 
tions became necessary, to make the triungnhitiou every- 
where consistent inter se and with the veriiicatory base- 
lines, so that the lengths and azimuths of common sides 
and the latitudes and longitudes of common stations should 
be identical at the junctions of chains, and that the 
measured and computed lengths of the base-lines should 
also be identical. 

How this was done will now be set forth. But first it 
must bo noted that the triangulation might at the same 
time have been made consistent with any valuc.s of latitmie, 
longitude, or azimuth ■which liad been determined liy 
astronomical observations at either of the trigonometrical 
stations. This, however, was undesirable, because such 
observations are liable to errors from deflexion of the 
plumb-line from the true normal under the influence of 
local attraction, and these errors arc of a much greater 
magnitude tlian tliose that would be geiuTated in triangu- 
lating between astronomical stations whi(‘li are not a great 
distance apart. The trigonometrical elements could not 
bo forced into accordance ■w ith the astronomical without 
altering the angles by amounts much larger than their 
probable errors, and the results would bo useless for in- 
vestigations of the figure of the earth. Tlio only inde- 
pendent facts of observation which could be h*gitiinately 
combined with the angular adjustments were tlie base-lines, 
and all these were employed, while the several astronomical 
determinations — of latitude, diflerential longitude, and 
azimuth — were held in reserve for future geodetic investi- 
gations. 

As an illiistiatlon of the piohlcin for treat incut, siif>j)ose a com- Specific 
bination of three tncridioiial and two longitudinal < liuiiis cotnpiisiiig illustra 
seventy -two .single triangles, w itli a l)asc-lino at each corner, as shown tioa 
in the aceoinpanying diagiain (fig. 2 ) ; suppose the thice angles of 
every triangle to have been 
measured and made con- 
sistent. Let A be the 01 i- 
giii, with its latitude and 
longitude given, and also 
the length and ayimuth of 
the adjoining base-line. 

"With these data piocessp.>j 
of caleuhition aic carried 
through the tnangulation 
to obtain the lengths and 
azimuths of the sides and 
the latitudes and longi- 
tudes of the stations, say in the following order: — fiom A through 
B to E, through F to E, through F to i), through F and K to 
C, and through F and D to C. Then there, are two values of 
side, azimuth, latitude, and longitude at K, — one from the right- 
hand chains via B, the otlier from the left-hand chains via F ; 
similarly there are two sets of values at C ; «nd each of tlie base- 
lines at. B, C, and I) has a calculated as well as a mensuicd value. 

Thus eleven absolute errors are presented for dispeisiou over tlie 
triangulation by the apjdication of the most appropriate correction 
to each angle, and, as a preliminary to the determination of these 
corrections, equations must be constructed hetweim each of tlio 
absolute errors and the unknown errors of the angles from which 
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they or ij^nated. For this x^urpose assume JT to be th e angle opposite 
the flank side of any triangle, and Y and Z the angles op^Kusite the 
sides of continuation ; also let a;, y, and z bo the most probable 
values of the erroi's of the angles which will satisfy the given 
equations of condition. Then each equation may be expressed in 
tlie form lax+by-hez]=Z, the brackets indicating a summation 
for nil the triangles involved. We have first to ascertain the values 
of the coefficients a, b, and e of the unknown quantities. They are 
readily found for the side equations on the circuits and between 
the base*lines, for x does not enter them, but only y and z, with 
coefficients which are the cotangents of Y and Z, so tliat these 
equations are simply [cot Y.y-VMi Z.z]^E, But three out of four 
or the circuit ccpiations are geodetic,, corresponding to the closing 
errors in latitude, longitude, and azimuth, and in them the co- 
efiicieiits are very complicated. They arc obtained as follows. 
The first term of each of the throe expressions for AX, AX, and B 
is diiTcrcutiated in terms of c and giving 


d.A\ = 


dA tmA sin 1" | 
AX I + dA cot A sin 1" J 
<ZX= dA + A A I j -4 dA cot A sin 1" 


rf.AX = 


.(15), 


in which de and dA represent tlie errors in the length and azimuth 
of any side c which have been generated 
in tlie courso of the trianguliitioii up 
to it from tho b.ise-linc and the azi- 
muth station at the origin. The errors fljS 
in the latitude and longitude of any 
station whieli arediic lo tho triangula- 
tion are UK — [(/.AX], and dL^ = [(/. A/-]. 

Let station 1 he the origin, and let 
2, 3, . . . he tlie succeeding stations 
taken along a jircdeteriiiined line of 
traverse, which nmy (*ithcr run from 
vertex to vertex of the successive tri- 
angles, zigzagging between the thinks 
of the chain, as in fig. 3 (1), or bo 
carried directly along one of the flanks, 
as in fig. 3 (2). For the general sym- 
bols of the dillVrential equations sub- 
stitute AX,„ AT^nt ^Ant c*,, Am aiid X^i 
for the side between stations ?i and 
71 + 1 of the traverse ; and le,t 5c, , and 
iA„ he tlie errors generated betMecii tho sides c„.3 and Cn ; then 
— dcn_ "pgr"! ^ 

Cl * Co C| (', * c„ jL J * 



Fig. 3. 


,iX^ 


SA^ ; (lAi=(fI}, I Jy/j; 


dAn 


-fc 




rci'fonuiiig the iiccemry suhstitutions untl suiuiuatioiui, get 


+A.4„-:- 




dXu 1 1 = •< 


+ (1 + JA./fcotyf]8inr05^j + (l 4 JA^cot^]8iur)5^5j 
-4 ... *4 (1 + Ai^„ cot sin 

♦*r i **r . ^ T ^C., , - 5C„ 

[AX]- H- [AXJ---+ . . . + AX„-~“ 

■ ]"[AX tan A]SA^ + ”[AX tail A]dAi + . . . 

4 AX„ tan AhSA„] sin 1" 


t . . . +av^“ 


,5c.t 


5c„ 


Cji 


cfX„Ji=\ 

‘ { j[ AX cot A]SA , J A/, cot AidA.j 4- . . 

+ ALn cot A^bAn] sin 1" 

Thus no hav(s the following e.\x»rcs!jioii for any geodetic error — 

+ . . . + /in~^ + 4*iSAi + , . , -i-^nSAn^Bf ,..(16), 

C| Cm 

u here /* and 0 represent tho resncctive summations which are the 
<'oenicicnts of dc and dA in cacti instance but the tii'st, in which 
1 is added to tho summation in forming the coefficient of dA, 

'Wi(i angnlar ori’ors a*, y, and z must now be introduced, in place 
of 5c and dA, into tho general expression, w’hich will then take 
ditrereut forms, according as the route adopted for the line of 
traverse was the zigzag or the direct. In the former, the number 
of stations on the. traverse is ordinarily the same as the number of 
triangles, and, whether or no, a common numerical notation may 
bo adopte<l for both tho traverse stations and the collateral triangles; 
thus the angular errors of every triangle enter the general cxpt'cssiou 
in the form dh 0 jj -f- cot Y/xy - cot Z,fi'z, 

in w'hich sin 1", and the up|)cr sign of 0 is taken if the tri- 
angle lies to tho loft, the lower if to the right, of the line of traverse. 
Wlien the direct traverse is adopted, there are only half as many 
traverse stations as triangles, and therefore only half the number of 


Ae’s and ^'s to determine ; but it becomes necessary to ad<mt diflbrent 
numberings for the stations and tlie triangles, and the form of the 
coefficients of the angular errors alternates in successive triangles. 
Thus, if the pth triangle has no side on the line of the traverse but 
only an angle at the /th station, tho form is 

-4- 0/.aJj, -4- cot Yp,fi'i,yp - cot Zp.tili.Zp. 

If the qth triangle has a side l^tween the /th and the (/ f l)th sta- 
tions of the traverse, the form is 

cot + + I',)!/,- (0i+,-A*',COt^,)^. 

As each circuit has a right-hand and a left-hand branch, the 
errors of tho angles are finally arranged so as to present equations 
of the general fom 

\ax + + «]i- ~ [ax + 4- = E. 

Tho eleven circuit and base-line equations of condition having 
been duly constructed, tho next step is to find values of the angular 
errors which will satisfy these equations, and be the most probable 
of any system of values that will do so, and at tho same time will 
not disturb tho existing harmony of the angles in each of tho 
seventy-two triangles. Ilarmony is maintained by introducing the 
equation of condition a? + 2/+s=0 for every triangle. The most 
Xirobable results arc obtained by the method of minimum squares, 
which may be applied in two ways. 

(i. ) A factor X may be obtained for each of the eighty-three equa- 

C jpS ga-i 

4. li. 4- - is made a minimum, ?«, 

u V wj 

V, and w being the reciprocals of the weights of the observed angles. 
This necessitates the simultaneous solution of eighty-threc equations 
to obtain os many values of X. Tho 1‘osiiltitig values of tlie errors 
of the angles in any, theptli, triangle, ai'O 

iCp — W/»[^Jj,X] » (1^ )• 

(ii.) One of tho unknown (juantitios in every triangle, as r, may 
bo eliminated from each of tlie eleven circuit and base line eejua- 
tions by substituting its equivalent - (j/+») for it, a similar substi- 
tution being made in the minimum. Then the equations take the 
form [{b-a)y‘i {c^a)z]—E, while tho minimum becomes 


L U ^ V %0J 


Thus we have now to find only eleven values of X by a simultaneous 
bolution of as many equations, instead of eighty-tlirce values from 
eighty-three equations ; but we arrive at more couqilex expressions 
fur tlie angular errors as follows : — 


2/i>= 


Up + Vp-^'Wp 


{(«, +MV)[(?V - a;,)\] - - o^)\]} 

- {(“j. ^ «/.)[('•/. - 'VW - - “i-M/ 


(18). 


‘ »v+®i.+»'V 

The second method has invariably been adopted, original be- Re< 
cause it was supposed that, the number of the factors X being re- tici 
duced from the total mimbcr of ctpiatioiis to that of the circuit and pn 
base-line equations, n great saving of labour Avould be effected. But trii 
suVisequeiitly it was ascertained that in this respect there is little lat 
to choose between the tw’o methods ; for, when x is not eliminated, 
and as many factors are introduced as there are equations, the factors 
lor the triangular equations may be readily eliminated at the outset. 
Then the really severe oileulations will be restricted to the solution 
of the equations containing the factors for the circuit and base-line 
equations, us in the second method. 

In the ju’ccediiig illustration it is assumed that the base-lines are 
errorless as compared with the triangulatioii. Strictly speaking, 
however, as basedincs arc fallible quantities, lu-esuniably of differ- 
ent weight, their errors should bo introduced as unknown quantities 
of wdiich the most probable values are to be determined in a simul- 
taneous investigation of the eiTors of all the facts of observation, 
W'hcthcr linear or angular. Wlion they arc connected together 
by so few triangles Unit their ratios may be deduced as accurately, 
or nearly so, from the triangulation as from the measured lengths, 
this ought to be done ; but, when the connecting triangles arc so 
numerous that the direct ratios are of much greater weight than 
the trigonometrical, the errors of tlie base-lines may be neglected. 

In the reduction of the Indian triangulatioii it w*as decided, after 
examining the relative magnitudes of tlic probable errors of the 
linear and tho angular measures and ratios, to assume tho basedincs 
to be errorless (see § 19, p. 704 below). 

The chains of triangles being largely composed of polygons or 
other networks, and not merely of single triangles, as has been 
assumed for simplicity in the illustration, the geometrical harmony 
to he maintained involved the introduction of a large number of 
** side,” “central,” and “ toto-x>artial ” equations of condition, as 
well as the triangular. Tims the problem for attack was the simul- 
taneous Holutioii of a number of equations of condition = that of all 
tho geometrical conditions of every fi^rc4-four times the number 
of circuits formed by tho chains of tnangles4-t]ie number of base- 
lines ->1, the num^r of unknown quantities contained in the 
equations being that of the whole of the observed angles ; the 
method of procMure, if rigorous, would be precisely similar to that 
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already indicated for ** harmonizing the angles of trigonometrical 
figures/* of which it is merely an expansion from sin^e figures to 
great groups. 

The rigorous treatment would, however, have involved the 
aimultanoous solution of about 4000 equations between 0230 un- 
known quantities, which was quite impracticable. The triangula- 
tioD was therefore divided into sections for separate reduction, of 
which the most important wore the five between the meridians of 
67'* and 92° (see fig. 1, p. 696), consisting of four quadrilateral figures 
and a trigon, each comprising several chains of triangles and some 
base-lines. This arraiigeiuent had the advantage of enabling the 
final rednctiuiis to he taken in hand as soon as convenient after 
the completion of any section, instead of being {postponed until all 
were completed. It was subject, liowever, to the condition that 
the sections containing the best chains of triangles were to be first 
reduced ; for, as all chains bordering contiguous sections would 
necessarily be ** fixed ’* as a }>art of the section first reduced, it was 
obviously desirable to run no risk of impairin|i; the best chains by 
forcing them into adjustment with others of inferior quality. It 
happened that both the north-east and the south-west quadrilaterals 
contained several of the older chains ; their reduction was therefore 
made to follow that of the collateral sections containing the modern 
chains. 

But the reduction of each of these gi'eat sections was in itself a 
very formidable niidcrtakiug, nei'essiUiting some departum from 
a purely rigorous treatment. For the chains were largely comjiosed 
of polygonal networks and not of single triangles only us assumed 
in the illustration, and therefore cognizance had to he taken of a 
number of “side” and other geometrical equations of condition, 
wliich entered irregularly and caused great entanglement. Kima- 
tioiis 17 and 18 of the illustration are of a simple form becauHe they 
have a single geometrical (‘umlition to maintain, the triangular, 
wliich is not only expressed by the simple and symnudrical equation 
ar + y + s = 0, but -wliat is of imich greater importance — recurs in 
a regular order of secpiencc that materially fueilitatos the general 
solution. 'I'lius, tliough the calculations must in all (‘aaes he very 
numtirous and laborious, rules can be formulated under which they 
can bo well controlled at every stage and eventiially brought to a 
successful issue. The oUier geometrical conditions of networks arc 
expressed by ec^uatioiis wliicU are not merely of a more complex 
form but have no r<*gular order of se(|ueiice, for the networks pre- 
«<*nt a variety of forms ; thus their introduction would cause much 
entanglcuicnt and complication, and greatly increase the luliour of 
the calculations ami the cbaiiees of failure. Wherever, therefore, 
any compound figure occurred, only so much of it as uus required 
to form a chain of single triangles was employed. The figure having 
previously been made consistent, it was ininiatorial what j»art was 
employed, but the selection was usually made so as to introduce 
the fewest triangles. The triangula tioii for final simultaneous 
redu(‘.tion was thus inndo to consist of chains of single triangles 
only; but all the included angles were “fixed” siniultaneonsly. 
The excluded angles of compound figures w'cre 8ubse<|uently liar- 
tnonized w'ith the fixed angles, wdiicli was readily done for each 
figure per sc. 

This departure from rigorous accura (7 wus not of material im- 
portance, for the angles of the compound figures excluded from the 
simultaneous reduction liad already, in the course of the .several 
independent figural adjustments, been made to exert their full in- 
fluence on the included angles. The figural adjustments had, how- 
ever, introduced new’ relations between the angles of different figures, 
causing their weights to iiicrea.se emteris paribus with the number 
of geometrical conditions salisfied in each instance. Thus, siqiposc 
w to be the average weight of the t observed angles of any figure, ami 
n the miinher of geometrical conditions presented for satisfaction ; 
then the average, weight of the angles after adjustment may he 

taken us factor thus being 1*5 for a triangle, 1*8 for 

a hexagon, 2 for a quadrilateral, 2*5 for the network around the 
Siroiij base-line, &c. 

In framing the normal equations lietwceu the indeterminate 
factors \ for the final simultaneous reduction, it would have greatly 
added to the labour of the subsequent calculations if a separate 
weight had been given to each angle, as was done in the primary 
figural reductions ; this was obviously unnecessary, for theoretical 
requirements w^ould now be amply satisfieil by giving equal weights 
to all the angles of each independent figure. The mean weight 
that was finally adopted for the angles of each grou^i was therefore 
taken as t 

p being the modulus already indicated in section 12. 

The second of the tw'o ]irocesses for applying the method of 
ttiinimum semares having been adopted, the values of the errors 
y and z of the angles appertaining to any, the oth, triangle were 
finally expressed by the following equations, which are derived from 
1 18) by substituting tc for the reciprocal fixxal mean w^eight as above 
dotermiuc^ : — 


■(19). 


The most laborious ]iart of the calculations was the construction 
and solution of the normal equations between the factors X. On 
this subject a few liints ai*o desirable, because the labour involved 
is liable to be materially influenced by the order of sequence adopted 
ill tlie construction. The normal equations invariably take the 
form of (4), the coefficients on the diagonal containing summations 
of 8<juares of the ooofficieiits in the primary equations, while those 
above and below contain summations of proclucts of the primary 
quantities, such that the coefficient of the pth \ in tlie r/th ctjuation 
is the same as that of the (/th X in the 7 »tli equation. In pi’actice, 
as any single angular error only eiiiers a few of the primary equa- 
tions of condition, many of the coefficients vanish, both in the 
primary and in the normal equations ; and it is an object of great 
importauco so to ariango the iioimal equations that ino.st blanks 
shall occur altoi^ and fewest blanks hetmen the signifieant values 
on each vertical line of coefficients ; iu other words, the significant 
values above and below the diagonal should lie as chtsely as possible, 
to the diagonal, every value on whi<'li is always sigiiillcaiit. This 
advantage is secured wdien the primary eipi.it ions are arianged in 
groups in W'hicli each contains a iminher of angular crrois in 
common and as many as possible of those c‘ntcring the group on 
each side. Thus tho arrangement must lollow the natural succes- 
sion of the chains of tiianglcs rather than tho cliaract eristics of 
the juimary equations ; if, for example, all the side equations wcio 
grouped together, and all the latitude equations, ami so on, great 
entanglement would arise in the solution of the normal equations, 
enormously increasing the, labour and the chances of failure, "J'he 
best arrangement w'as tound to ho to group the .sidi* and the three 
geodetic equations of eacli circuit together in the onier of sequence 
of the meridional eliains of triangles, and then to introduce the 
side equations connecting base-lines betw'een the groujis ivith which 
they liad most in common. 

^ The following table (II.) gives the number of equations of condi- 
tion and unknown quantities — the angular erions — iu the five gi cat 
sections of the trianguldtion, 'which were respectively included in 
the simultaneous general redm lions and relegated to tlie subse- 
quent adjustments ol eai h ligun* jtcr sc : — 


Section. 

SnnullamMmK. \ 

Kxt(>nml Kigni.il. 

1 P^lUiltlOUS. I 

It- ' 



1 

Angular 
Errors ' 

Xo of 
Figures. 

1 

6 

« 

Tri- 

angular 

u 

. s 

H % 

Central. 

Hide 

c'S i 

H 9 

l N.W. Quad. .. 

2.3 

ft.'tO 

ir».")0 

2«'»7 

]04 

rj2 

l» 

7'11 

no 

2. 8 K. Quad. . 

1/i 

277 

K'M 

jr.4 

04 1 

02 

2 

47C. 

('.8 

3. N K. l^imd. .. 

411 

.57.3 

17111 

112 

f.(l 

HO 

0 , 

.341 

f.O 

4 Tiik<»h ... 

22 

im i 

‘»oa 

1112 

70 

101 


[>i7 

77 

h. 8 W. guad. 

24 

172 



32 1 

.02 

I I 

2 !7 

40 


The magnitudes of tlie 2481 angular eriors tleterniined simultane- 
ously in the lirst tw'o sections iveie veiy small, 2210 hiMug under 
0" 1, 205 between 0"'] and 0”*2, 33 betw'neii 0"*2 ainl ()”’3, 2 between 
0”*3 and 0”’4, ami 1 between 0”*4 and 0”*5. In the thud section, 
which contained a number of old chains, executed with instruments 
inferior to the 2 and 3 foot theodolites, they w'eie larger: 780 W’ere 
under 0"*1, 911 between 0"'l and 1"'0, 27 between 1"‘0 and 2"’0, and 
1 between 2”‘0 ami 2"*1. Tlius the corrections to the angles were 
generally very minute, raiely exceeding the ilnoretic.il ](rohuhle 
eiToi*s of the iingh*s, and tlieiefore applicable without taking any 
liberties wutli the facts of obscivalioii. 

18. Thearelical Error of any Furu'tion nf Anylvs of aTheoreti- 
GeoiJietricaKy corrected Tramyulation . — Tlio iiivc.stigation<’’‘l«^o™ 
of such tlicoretical errors was no easy iimtlcr. Wlion 
assayed it was generally assumed ]>y mathematicians 
England that any atU*ui]>t to exhibit tins tlicoretical error 
by a purely algc*braical jiroccss soon Itvl to results of in- 
tolerable complexit}^ so that it was desirable to introduce 
numbers as soon as jiossilde for every .symbol except the 
absolute terms of tlie geometrical or jiriinary equations of 
condition. But on continuing the algebraical procL\ss cer- 
tain relations were found to exi.st between tlie coeflicients 
of the indeterminate ftictors in the normal eijuations of the 
minimum square method and tho coeiheients of the un- 
known quantities in the juimary equations of condition, 
which enormously simplified the process and led to a general 
algebraical expression of no great com])lexity ; it was also 
found that, the number of primary equations being tho 
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labour of calculation by the formula was reduced to an 
nth of that involved by resorting at once to numbers. 

Let F be any function whatever of the corrected angles (Xj - ajj), 
(Xj - scg), ... of a trigonometrical figure ; let 
- _ dF . dF 

also lot i^sf . . .» symbols hitherto employed to r^rosent the rela- 
tive reciprocal weights of the observed angles Xi,X„ . . in future 
rcfirpsent absolute measures of precision, the of the observed 
angles ; then the following formula expresses the p,e, of any func- 
tion of the corrected angles rigorously : — 
v>f'oiF f +f>-’0!r/a-wMa+r/6.io^6+...+r/M.tA].4n} 

I +[/».u]{ira.u]'jV;.'+[/6.'ti]A't+ ..■+[/»!«]>«! j 

The symbols fy, . . . n have the same signification as in (3) to 
(6) of suction 13. Jfi?, . . . A’’ are cooHicients which must be de- 
tcniiined in the x>roces8 of solving the normal equations as follows 
~ *4* f . . . + 

\b + . . . + FuCn I 


( 20 ). 


.( 21 ), 


Xn = JV’„«^4*JVft«ft + . . . ^ J^n^n 


where the coefficient represented by any tw'O letters in one order 
is identical with that represented hy the same letters in the reverse 
01 dur ; thus = Aa. Hence to find the p.e. of any angle, us (Xj - ajj), 
in a single triangle we have 


/j = l, and .//« = 
all the other factors vanish, and 


[an . u] Ml + 1 /.J H 1^3 * 


of (A'i-a-j)~i/i-. . 


• of Xi of a’j. 


Wj f l/g 4- M.J 

To fiml thc^’.c. of the ratio H of either side to the base, — if 
7i!~sin (A'l ' a'j)— sin 

then /i -R cot Xi sin 1 , f^-R cot sin l",/ 3 = 0 , 
and ji.rr of R 

T>-. • 21M r . XOT.. (WlCOt.V, - WoCOtXo)® J 

= 7?"sin® 1 [ ?/, cot^A . + w .cot-Ao - — ^ . , ^ } (22). 

When the function of tlic corrected angles is the ratio 
of the terminal to the initial side of an equilateral triangle 
or a regular quadrilateral or polygon (either of two sides 
being taken if the figure has an odd number of exterior 
sides), then, assuming all the angbis to be of ecpial weight, 
we have the following values of the /).c.'s and the relative 
weights of the ratios — 

Figure. p 0 . Weight. Figure. p.e. Weight. 

Triangle . . sin 1" 1*49 Pentagon ±1*21 \/“ 

QuadrilatiM-al l*o0 ,, 1 00 Hexagon 1*29 ,, 0*00 

Trigon .... I'O.'i ,, 0*90 Heptagon 1*41 „ 0*50 

Tetragon . 1*]5 ,, 0*75 Octagon 1*57 „ 0*41 


In ordinary ground seven single triangles will span about 
as iriuch as two hexagons and tlie weights of the terminal 
sides would bo as twenty-one hy the former to thirty by 
the latter. In a flat country two quadrilaterals would not 
span more than one liexagoii, giving terminal side weights 
as five to six ; hut in hills a quadrilateral may span as 
iiiueh as any i»olygon and give a more exact side of con- 
tinuation. Thus in the Indian Survey polygons predominate 
in the plains and quadrilaterals in the hills. 

The theoretical ern^rs of the lengths and azimuths of 
tlie sides, and of the latitudes and longitudes of the stations, 
at the termini of the chains of triangles or at the circuit 
closings, might be calculated with the coeiHcionts a, and 
c of .r, y, and z in the circuit and base-line equations as 
the /’s, and the knowm yy.f.’s of X, X, and Z and the 
otlicr data of the figural reductions. Such calculations 
are, however, much too laborious to be ordinarily under- 
taken. Thus tlio exactitude of a triangulation is veiy 
generally estimated merely on the evidence of the magni- 
tudes of the differences between the trigonometrical and 
the measured lengths of the base-lines ; for, though the 
combined influence 6f angular precision and geometrical 
configuration is what really governs the precision of the 
results, it is not readily ascertainable, and is therefore 
generally ignored. But, when questions as to the intrinsic 
value of a triangulatiou arise, the theory of errors should 


always be appealed to, and ito intimalionB accepted rather 
than the evidence of base-line discrepancies, which if very 
small are certainly accidental, and if seemingly large may 
be no greater than what we should be prepared to expect. 
Good work has occasionally been redone unnecessarily, and 
inferior work upheld, because their merits were erroneously 
estimated. The following formulas will be found useful in 
acquiring a fairly approximate knowledge of the magnitude 
of the errors which theory would lead us to expect, not 
only in side, but in latitude, longitude, and azimuth also, 
at the close of any chain of triangles. They indicate 
rigorously the at the terminal end of a chain of 
ec|uilateral triangles of which all the angles have been 
measured and corrected and are of equal weight; the 
results may be made to serve for less symmetrical chains, 
including networks of varying weight, by the application 
of certain factors which can be estimated with fair pre- 
cision in each instance. 

Let c be the side length, e the p.e, of the angles, n the number 
of triangles, and R the ratio (here=l) of the terminal to the 
initial side, then 

of sin l"i2 w 
jp.c. of azimuth = e\/^i ^ 

p.e, of either coordinate = ec 

When the fonn of the triangles deviates much from the equi- 
angular, the p.e. must be multiplied by a factor increasing up to 
1*4 as the angles diminish from 60® to 30®, and a mean value of e 
must be ado])tcil. When the chain is double throughout, the^.tf. 
must be diminished by a factor taking cognizance of the greater 
weight of comi>ound figures than of single triangles. When the 
chain is composed of groups of angles measured witli diilerent in- 
struments, a separate value, of c must be employed for each group, 
and the final nssult obtained fromVli^.r.q. The 2 ?.e. of R may be 
detenniiied rigorously for any chain of single triangles, with angles 
of varying magnitudes and weights, by (22), with little labour of 
calculation. 

19. Relations hetween Theoretical Emm of Base-lines' 
and thme of a Trian<julation , — These relations have to be ' 
investigated in order to ascertain whether the base-lines 
may be assumed to be errorless in the general reduction of 
the triangulation ; being fallible quantities, their errors 
must bo included among tlie unknown quantities to be in- 
vestigated simultaneously, if their respective p.e.^^ differ 
sensibly, or if the p.r?.’s of their ratios are not materially 
smaller than those of the corresponding trigonometrical 
ratios. By (23) the p.e. of the ratio of any two sides of an 


..(23).» 


equilateral triangle is c sin T' ; but thejo.c. of the 

ratio of two base-lines of equal length and weight is ly \/2, 
where // is the p.e. of eitlier base-line ; thus weight of trigo- 
nometrical ratio : weight of base-line ratio : : c* sin^ 1", 

or as 3 : 1 when c = + 0"*3 and iy == ± 1 *5 millionth parts, 
which happens generally in the Indian triangulation. 
But the chains between base-lines were always composed 
of a large number of triangles, and the average weight of 
the base-line ratios was about eleven times greater by the 
direct linear measurements than by the triangulation, even 
when all the unascertainable constant or accidental errors 
— ^as from displacements of mark-stones — which might be 
latent in the latter were disregarded. Moreover, the base- 
lines were practically all of the same precision ; they were 
therefore treated as errorless, and the triauguiation was 
made accordant with them. 

If a base-line AD hQ divided at B and C into three 
equal sections connected togetlier by equilateral triangles, 
and every angle has been measured with a p.e. » c, thf 
2\f. of any trigonometrical ratio may bo put = #c.c sin 1", 
K being a coefficient which has two values for each ratio, — 
the greater value when the triangulation has been carried 
along one flank of the line, the smaller when along both 


^ For an investigation of these formulae, see Appendix No. 8, voL vii 
of Aecmni of Operaiums of OmU THgowm, 188^ 




I ^>l;k. THe vftlaeft ^uaj iMst xatm lAiaw tli$i^ when 
w length of a base-line 'it d^etmilned partly 1^ meature- 
umit partly hy, tgrii^mlatic^ the jp«a is tmallest if 
central section rather than an end section is measured. 

JS^ irith linear and angular p^*9 as in the Indian 
operaljonsi a single section is measored once only, and the 
lengths of the o&er sections are derived from it by trian- 
gnlation, the p.s. of the entire length will be greater than 
that of die wbo]$ line once measured; it will be less it the 
seotioa is measured of tener thau once and the mean taken. 

20. AnmuA Obaervatiom in eom/esdon with Principal 
Triaia^atim . — These were Invariably determined bv 
measuring the horiasontal angle between a referring mark 
and a circumpolar star, sh<^y before and alter elonga- 
tion, and usm^y at both elongations in order to eliminate 
the error of the star’s place. Systematic changes of ^^face” 
and of the zero settings of the azimuthal circle were made 
as in the measurement of the principal angles (§ 9) ; but 
the repetitions on each zero were more numerous; the 
azimu&al levels were read and corrections applied to the 
star observations for dislevelment. As already mentioned 
(§ 17), the triangulation was not adjusted, in the course 
of the final simtdtaneous reduction, to the astronomically 
determined azimuths, because they are liable to be vitiated 
by local attractions ; but the azimuths observed at about 
fifty stations around the primary azimuthal station, which 
was adopted as the origin of the geodetic calculations, were 
referred to that station, through the triangulation, for 
comparison with the primary azimuth. A table was pre- 
pared of the differences (observed at the origin - computed 
from a distance) between the primary and the geodetic azi- 
muths ; the differences were assumed to be mainly due to 
the lo^ deflexions of the plumb-line and only partially 
to error in the triangulation, and each was multiplied by 
the factor 

_ tangent of latitude of or i gin 
■^""tangent of latitude of compariiig station • 
in order that the effect of the local attraction on the azi- 
muth observed at the distant station — ^which varies with 
the latitude and is » the deflexion in the prime vertical x 
the tangent of the latitude — might be converted to what 
it would have been had the station been situated in the 
same latitude as the origin. Each deduction was given 
a weight, w, inversely proportional to the number of tri- 
angles connecting the station with the origin, and the 
most probable value of the error of the observed azimuth 
at the origin was taken as 

a.^3\ _ 

( 24 ); 


^_ [ (observed - computed) pn} 




the value of x thus obtained was - l"'l. 

The formulse employed in the reduction of the azimuth 
observations were as follows. In the spherical triangle 
P£S, in which P is the pole, £ the zenith, and S the star, 
the co-latitude P2f and the polar distance PS are known, 
and, as the angle at is a right angle at the elongation, 
the hour angle and the azimuth at that time are found 
from the equations 

cosPsstanPS cotPZ, 
cobZss: cobPS nn jP. 

The interval, 8 P, between the time of any observation and 
that of the elongation being known, the corresponding azi- 
muthal angle, between the two positions of the star 
at the times of observation and elongation is given rigor- 
ously by the following expression — tan SZ 


where 


2 sin* ^ cosec 1 ”, a •>2 m?PS 

/«cotPsin 8 P; /, and n are tabnlatecL > \ 

21 . Calcidatkn qf Meight and Sejraction . — Ijet A and £ 

(fig. 4) be any two points the nor- ^ , .. V ; 

malsatwhich meet at (7, catting the 

sesrlevel atjoandg; tBike2)q*mApf 
then BD is the difference of height ; 
draw the tangents Aa and Bb at A 
and By then aAB is the depression 
of P at A and bBA that of A at 
join AD, then BD is deter- 
mined from the triangle ABD. 

The triangulation gives the dis- 
tance between A and B at the sea- 
level, whence pq » c ; thus, putting 
Ap, the height of A above the sea- 
level, «« JET, and pc za 

(26). Fig. 4. 

Putting Da and Ds for the actual depressions at A and J?, 

S for the angle at A, usually called the ^‘subtended angle, 
and h for BD — 

( 27 ), 

and 



Bin 4$^ 


cc52); 

The angle at C being ^Dt-^Da, S may be expressed in 
terms of a single vertical angle and C when observations 
have been taken at only one of the two points. C, 

the contained arc,” « e cosec 1" in seconds. Putting 

D'a and D 6 for the observed vertical angles, and ^ for 
the amounts by which they are affected by refraction, 
Da«Da+ </>a and D& = <^ 5 ; 4*a and may differ in 

amount (see § 10 ), but as they cannot be separately ascer - 1 
tained they are always assumed to be equal ; the hypo- 
thesis is sufficiently exact for practical purposes when both 
verticals have been measured under similar atmospheric 
conditions. Tlie refractions being taken equal, tlie ob- 
served verticals are substituted for the true in (27) to find 
Sy and the difference of height is calculated by (28) ; the 
third term within the brackets of (26) is usually omitted. 
The mean value of the refraction is deduced from the 
formula 

(29). 

An approximate value is thus obtained from the observa- 
tions between the pairs of reciprocating stations in each 
district, and the corresponding mean ** coefficient of refrac- 
tion,” <l>’ 7 ’Cy is computed for the district, and is employed 
when heights have to be determined from observations at 
a single station only. When either of the vertical angles 
is an elevation - Dmust be substituted for D in the above 
expressions.^ 

11. Tea VERSING, as a basis for Survey.— llECTANGtJLAB 
Spherical Coordinates. 

Traversing is a combination of linear and angular 
measures in equal proportions ; the surveyor proceeds from 
point to point, measuring the lines between them and at 

1 In topograpbical and levelling operations it is sometimes convenient 
to apply sniall corrections to observations of the height for curvature 
and refraction simultaneously. Putting d for the dlstanee, r for the 
earth’s radius, and k for the coefficient of refraction, and ei^ressing the 
distance and radius in miles and the correction to height in feet, then 
correction for curvature correction for refraction 3 s -iK(P; cor- 
rection for bothsa?-=^.<?*. 
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each point tlie nngle l>etwiMni title bade mA forwi^ M 
he runs hie lines as much as possible oyer levd and 
ground, avoiding obstacles by working round them, 
system is well suited for laying down roads, boundary-* 
lines, and circuitous features of the ground, and is very 
generally resorted to for filling in the interior details of 
surveys based on triangulation. It has been largely em- 
ployed in certain districts of British India, which hra to 
be surveyed in a manner to satisfy fiscal as well as topo- 
graphical requirements ; for, the village being the adminis- 
trative unit of the district, the boundary of every village 
had to be laid down, and this necessitated the survey of 
an enormous number of circuits. Moreover, the traverse 
system was better adapted for the country than a network 
of triangulation, as the ground was generally very flat and 
covered with trees, villages, and other obstacles to distant 
vision, and was also devoid of hills and other commanding 
points of view. The principal triangulation had been 
carried across it, but by chains execut^ with great diffi- 
culty and expense, and therefore at wide intervals apart, 
with the intention that the intennediate spaces should 
be provided with points as a basis for the general topo- 
graphy in some other way. A system of traverses w»as 
obviously the best that could be adopted under the cir- 
cumstances, as it not only gave all the village boundaries 
but was practically easier to execute than a network of 
minor triangulation. 

Procedure of ike Iindian Survey, — The traverses are 
executed in minor circuits following the periphery of ^ch 
village and in major circuits comprising groups of several 
villages; the former are done with 4"' to theodolites 
and a single chain, the latter with 7'' to 10" theodolites 
and a pair of chains, which are compared frequently with 
a standard. The main circuits are connected with every 
station of the principal triangulation within reach. The 
meridian of the origin is determined by astronomical 
observations ; the angle at the origin between the meridian 
and the next station is measured, and then at each of the 
successive stations the angle between the immediately 
preceding and following stations ; summing these together, 
the *Mncli nations ” of the lines between the stations to 
the meridian of the origin are successively determined. 
The distances between the stations, multiplied by the 
cosines and sines of the inclinations, give the distance of 
each station from the one preceding it, resolved in the 
directions parallel and perpendicular respectively to the 
meridian of the origin ; and the algebraical sums of these 
((uantities give the corresponding rectangular coordinates 
of the successive stations relatively to the origin and its 
meridian. The area included in any circuit is expressed 
by the formula 

area half algebraical sum of products (2/s*"yi) (^^)i 

(Tp y^ being the coordinates of the first, and y^ those 
of the second station, of every line of the traverse in suc- 
cession round the circuit. 

Of geometrical tests there are two, ooth applicable at 
the close of a circuit : the first is angular, viz., the sum 
of all the interior angles of the described polygon should 
be equal to twice as many right angles as the figure has 
sides, less four ; the second is linear, viz., the algebraical 
• sum of tbe x coordinates and that of the y coordinates 
should each be » 0. The astronomical test is this : at any 
station of the traverse the azimuth of a referring mark 
may be determined by astronomical observations ; tbe in- 
clination of the line between the station and the referring 
mark to the meridian of the origin is given by the traverse ; 
the two should differ by tbe convergency of the meridians 
of tbe station and the origin. In practice the angles of 
the traverse are usually a^usted to satisfy their special 
geometrical and astronomical teats in the first instance, 






angles may be least dtsjnirb^ ihi mo 
Stfe given them. 

Comergewiy of MeridianM . — The exact value of the 
convergence, when the distance and azimuth of the second 
astronomical station from the first are known, is of 
jS~(ir + A) of equation (11); but, as the first term is 
sufficient for a traverse, we have 

convergoncy =»« tan X , 

substituting a;, the coordinate of the second station per- 
pendicular to the meridian of the origin, for c sin A, 

Adjuxtmmi of a System of Traverses to a Triang^oAim , — 
The coordinates of the princif>al stations of a trigonometri- 
cal survey are usually the spherical coordinates of latitude 
and longitude ; those of a traverse survey are always rect- 
angular, plane for a small area but spherical for a large 
one. It is often necessary, therefore, for purposes of 
comparison and check at stations common to surveys of 
both descriptions, to convert either rectangular coordi- 
nates into latitudes and longitudes, or vke verea^ in order 
that tlie errors of traverses may be dispersed by proportion 
over the coordinates of the traverse stations, if desired, or 
adjusted in the final mapping. Tbe latter is generally all 
that is necessary, more particularly when the traverses are 
referred to successive trigonometrical stations as origins, 
as the operations are being extended, in order to prevent 
any large accumulation of error. Similar conversions are 
also frequently necessary in map projections. The method 
of effecting them will now be indicated. 

Transformation, of LatiUide and Longitude Coordinates 
into Rectangular Spherical Coordinates^ and vice versa, — Let 
A and B any two }X>ints, Aa the meridian 
of A, Bb the parallel of latitude of B ; then 
A 6, Bh will be their differences in latitude 
and longitude ; from B draw BP perpendi- 
cular to Aa ; then AP, BP will be the rect- 
angular spherical coordinates of P relatively to 
A . Put BP >=:x,AP=y, the arc Pb rf, and the ^ Fig. 5. 
arc Bb, the difference of longitude, » <o ; also let Aa, Xbj anc 
\p be the latitudes of A, B, and the point P, pp the radiuj 
of curvature of the meridian, and Vp the normal termin 
ating in the axis minor for the latitude ; and let Pq b< 
the radius of curvature for the latitude |(Aa-l- Ap). Then 
when the rectangular coordinates are given, wo have 
taking A as the origin, the latitude of vrhich is known, 

\p = Xa H* - cosec 1" ; if - - tan \p cosec j 
V or 

X* - Xa £1. cosec 1" - 17 ; wss — 8ec(X» 4 * Jiy) cosoc : 

Po *V» 

And, when the latitude and longitude are given, we have 

17 =a 2 j sm 2 X* sin ] 

y=Po{X»~Xrt + i7}8inr 
X = uvp cos (X* 4- jiy) sin ] 
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in 1" ^ 

ir f* 
sinl"; 


.(82). 


Graphic Meihod of Determining the Coordinates of an Ur> 
visited Point observed from Several Stations, ^ — ^When a hi 
peak or other prominent object has been observed from 
number of stations whose coordinates are already fixec 
the converging rays may bo projected graphically, and froi 
an examination of their several intersections the mof 
probable position of the object may be obtained almost e 
accurately as by calculations by the method of least square 


^ In the Indian Survey, tables are employed for these calculatioi 
which give the vidue of 1" of arc in feet on the meridian, and on eat 
parallel of latitude, at intervals of 5' apart ; also a corresponding tab 
of arc-versines (P6) of spheroidal arcs of parallel (Bh) 1* in length, tto 
which the arc-vei^nes for shorter or longer arcs are obtained pr 
portionally to the B(}nares of the arcs ; x is taken as the difference 
longitude converted into linear measure. 
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j&lfuSe iatartaoe k &6 cakiilatioiis ihe Qidna^oe Survey. 
Let «i, «2» * • • ^ stationB nvhofle rectai]«ular coordinate 
«i> «js» • • • perpendicular, and yj, y2» • • • P^a^el, to the meri- 
dmn of the origin are given ; let 0^,03, ... be the bearinga 
^ — ^here the direction-inclinations with the meridian of the 
origin — of any point P, as observed at the several stations; 
and let p be an approximate position of jP, with coor- 
dinates afp, yp, as determined by grapMcal projection on 
a district map or by rough calculation. Construct a 
diagram of ^e rays converging around jp, by taking a point 
to represent p and drawing two lines through it at right 
angles to each other to indicate the directions of north, 
sout^ east, and west. Calculate accurately (y|> - y^) tan a^, 
and compare with (xp-Xj) ; the difference will show how 
far the direction of the ray from falls to the east or 
west of p. Or calculate (xp ~ x^) cot a,, and compare with 
(yp-yj) to find how far tlie direction tails to the north or 
south of p. Set off the distance on the corresponding axis 
of p, and through the point thus fixed draw the direction 
with a com- 
mon protract- 
or. All the 
other rays 
around p may 
bo drawn inw> 
like manner; 
they will in- 
tersect each 
other in a number of points, 
the centre of which may be 
adopted as the most prob- 
able position of F, The co- 
ordinates of P will then be 
readily obtained from those 
of p ± the distances on the 
meridian andperpendicular. 

In the annexed diagram 
(fig. 6) P is supposed to have been observed from five sta- 
tions, giving as many intersecting rays, (1, 1), (2, 2), . . . ; 
there are ten points of intersection, the mean position of 
which gives the true position of P, the assumed position 
being p. The advantages claimed for the method are 
that, the bearings being independent, an erroneous bearing 
may be redrawn without disturbing those that are correct; 
similarly new bearings may be introduced without disturb- 
ing previous work, and observations from a large numl^er 
of stations may be readily utilized, whereas, when calcula- 
tion is resorted to, observations in excess of the minimum 
number required are frequently rejected because of the 
labour of computing them.^ 



Fig. 6. 


III. Levelling. 

Levelling is the art of determining the relative heights 
of points on the surface of the ground as referred to a 
hypothetical surface which cuts the direction of gravity 
everywhere at right angles. When a line of instrumental 
levels is commenced at the sea-level, a series of heights is 
determined corresponding to what would be found by 
perpendicular measurements upwards from the surface of 
water communicating freely with the sea in underground 
channels; thus the line traced indicates a hypothetical 
prolongation of the surface of the sea inland, which is 
everywhere conformable to the earth’s curvature. 


1 For fuller details and an application to spherical siufaces, see 
AceouiU of the Graphir *^^thod of the Ordnance iSumesp, by J. O'Fanrdl, 
London, 1886. 


Tlie tX3goiioyitt€(tri dettoninartii^ of tibe velari^e ]m%h»t8 
bf points aiknowii distances apart, by the measurements 
of their mutual vertical angles, — as already described in 
secrion I. — is a method of levelling. But the method to 
which the term “ levelling ” is always applied is that of 
the direct determination of the differences of height from 
the readings of the lines at which graduated staves, held 
vertically over the points, are cut by the horizontal plane 
which passes through the eye of the observer. Each 
method has its own advantages. The former is less accu- 
rate, but best suited for the requirements of a general 
geographical survey, to obtain the heights of all the more 
prominent objects on the surface of the ground, whether 
accessible or not. The latter may be conducted with 
extreme precision, and is specially valuable for the deter- 
mination of the relative levels, however minute, of easily 
accessible points, however numerous, which succeed eacli 
I other at short intervals apart ; thus it is very generally 
undertaken pari paseu with geographical surveys, to furnish 
lines of level for ready reference as a check on the accuracy 
of the trigonometrical heights. In levelling with staves 
the measurements are always taken from the horizontal 
plane which passes through the eye of the observer ; but 
the line of levels which it is the object of the operations to 
trace is a curved line, everywhere conforming to the normal 
curvature of the earth’s surface, and deviating more and 
more from the plane of reference as the distance from the 
station of observation increases. Thus, either a correction 
for curvature (see footnote, |)ag6 705 ) must be applied to 
every staff reading, or the instrument must be set up at 
equal distances from the starves ; the curvature correction, 
l>eing the same for each staff, will then be eliminated from 
the difference of the readings, which will thus give the 
true difference of level of the points on which the staves 
are set up. 

Levelling is an essentially Kimplo operation ; but, as it has to l)e 
repeated very frequently in executing a long line of levels— «ay 
seven times on an average in every mile — it must l)e conducteil 
with every precaution against oiTors of various kinds, Instrumental 
and personal, some accidental and tending to cancel each other, 
others systematic and cumulative. Instrumental errors arise when 
the visual axis of ^lio telescope is not perpendicular to the axis of 
rotation, and when the focusing tube does not move truly parallel 
to the visual axis on a cliangc 01 focus. The first error is eliminated, 
and the second avoided, by placing the instrument at equal dis- 
tances from the staves ; and, as this procedui’e has also the advan- 
tage of eliminating the corrections for both curvutui'e and refraction, 
it should invariably be adopted. Errors of staff readings should be 
giiarded against by liaving the staves giaduated on both faces, but 
differently figured, so that the observer may not be Mossed to repeat 
an error of the first reading in the second. The staves of the Indian 
survey have one face painted white with black divisions — feet, 
tenths, and hundredths — from 0 to 10, the other black with white 
divisions from 6*55 to 16*65. Deflexion from horizon tality may 
either be measured and allowed for by taking the readings of the 
ends of the bubble of the spirit-level and applying coiTesjornding cor- 
rections to the Btuif readings, or be eliminated by setting the bubble 
to the same jiosition on its scale at tlie reading of the second staff 
as at that of the first, lK)th being equidistant m>m the obsrirver. 

Certain errors are liable to recur in a constout order and to 
accumulate to a considerable magiiitude, though they may be too 
minute to attract notice at any single station, as wben the work 
is carried on under a uniformly sinking or rising ndVaction-— from 
morning to midday or from midday to evening — or when the instru- 
ment tiuces some time to settle down ou its bearings after being set 
up for observation. They may be eliminated (i. ) by altevnatiiig the 
order of observation of the staves, taking the Wk staff first at ono 
station and the forward first at the next; (ii.) by working in ii 
circuit, or returning over the same line back to the origin ; (iii.') 
by dividing a line into sections and reveraing the direction of 
operation in alternate sections. Cumulative error, not eliminable 
by workiTig in a circuit, may bo caused when there is much northing 
or southing in the din^ction of tlie line, for tlien the sun's light 
will ofbeu fall endwise ou the bubble of the level, illuminating 
the outer edge of tlie rim at the Tiearer end and the inner ed^ at 
the further end, and so biassing the observer to take scale reamngs 
of edges which are not equidistant from the centre of the bubble ; 
this introduces a tendency to raise the south or depress the north 
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n numlMfr of '^benoliittarKS** being fixed for fnti^ referenoi* In ... 
Ordnance Survey of Great Britain linee have been carried aeroeeltoin 
Goaet to coaet, iu ench a manner that the level of anv oommon eroOi- 
ing point may be found by several independent finea* Of theao 
pointa there are 166 in Bngland« Scotland, and Walea ; the dis- 
crepancies met with at them were adjusted simuLtaneouily by the 
method of minimum squares. 

SeorLtvd , — ^The sea-level is the natural datum plane for 
levelling operations, more ^rticularly in countries border- 
ing on the ocean. The eailiest surveys of coasts were made 
for the use of navigators, and, as it was considered very 
Important that the charts should eveiywhere show the 
mininium depth of water which a vessel would meet with, 
low water of spring-tides was adopted as the datum. But 
this does not answer the requirements of a land survey, 
because the tidal range between extreme high and low water 
differs greatly at different points on coast-lines. Thus the 
generally adopted datum plane for land surveys is the 
mean-sea level, which, if not absolutely unifonn all the 
world over, is much more nearly so than low water. Tidal 
observations have been taken at nearly fifty points on the 
coasts of Great Britain, which were connected by levelling 
operations ; the local levels of mean sea were found to differ 
by larger magnitudes than could fairly be attributed to 
' errors in the lines of level, having a range of 12 to 15 
inches above or below the mean of all at points on the open 
coact, and more in tidal rivers.^ But the general mean of 
the coast stations for England and Wales was practically 
identical with that for S^tland. The observations, how- 
ever, were seldom of longer duration than a fortnight, which 
is insufficient for an exact determination of even the short 
period components of the tides, and ignores the annual and 
semi-annual components, which occasionally attain con- 
siderable magnitudes. The mean-sea levels at Port Said 
in the Mediterranean and at Suez in the Bed Sea have 
been found to be identical, and a similar identity is said 
to exist in the levels of the Atlantic and the Pacific Oceans 
on the opposite coasts of the isthmus of Panama. This is 
in favour of a uniform level all the world over ; but, on 
the other hand, lines of level carried across the continent 
6f Europe make the mean-sea level of the Mediterranean at 
Marseilles and Trieste from 2 to 5 feet below that of the 
North Sea and the Atlantic at Amsterdam and Brest, — a 
result which it is not easy to explain on mechanical prin- 
ciples. In India various tidal stations on the east and 
west coasts, at which the mean^sea level has been deter- 
mined from several years’ observations, have been connected 
by lines of level run along the coasts and across the conti- 
nent ; the differences between the results were in all cases 
due with greater probability to error generated in levelling 
over lines of great length than to actual differences of sea- 
level in different localities. 

The sea-level, however, may not coincide everywhere 
with the geometrical figure which most closely represents 
the earth’s surface, but may bo raised or lowered, here 
and there, under the infiuence of local and abnormal at- | 
tractions, presenting an equipotentiai surface — an ellipsoid 
or spheroid of revolution slightly deformed by bumps 
and hollows — ^which Bruns calls a “geoid.” Archdeacon 
Pratt has shown that, under the combined influence of 
the positive attraction of the Himalayan Mountains and 
the negative attraction of the Indian Ocean, the sea-level 

1 In tidal estuarieB and rivers the mean-water level riiies above the 
mean-sea level as the distance from the open coast-line increases ; for 
instance, in the Hooghly river, passing Calcutta, therb is a rise of 10 
Inches in 42 miles between Sa^ (Sangor) Island at the mouth of the | 
river and Diamond Harbour, and a fhrther rise of 20 inches in 48 miles 
between Diamond Harbour and Kidderpur. ^ 
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ocoftu, whidi may wholly oomj^asate lor tha krbosa, 
mountain masses and defioiency of the ocean, atod leava ^ 
the suriaoe undisturbed. If any bumps and h6llbws exi<li 
they cannot be measured instrumentaSy ; for the instru* 
mental levels will be affected by the Ideal attractions fte* ’ 
eisely as is the sefiplevel, and will thus invariably diqw > 
level surfaces even should there be considerable devkticnm 
from the geometrical figure. 

IV. Snnvxy OP Iimmioit Dxtail. /; 

(1) Oeneral Principlfji . — ^We have seen that the skeleton Gmsiifi 
framework of a survey may be either a triangulation or 
system of traverses; very generally it is a combination of : 
Imth. The method of filling in the details is necessarily 
influenced to some extent by the nature of the framework, 

but it depends mainly on the magnitude of the scale and 
the requisite degree of minutise. In all instances the 
principal triangles and circuit traverses have to be broken 
down into smaller ones, to famish a sufficient number eff 
fixed points and lines for the subsequent operations. The 
filling in may be performed wholly iy linear measurements , 
or wholly by direction intersections, but is most frequently 
effected by both linear and angular measures, the former 
taken with chains and tapes and offset poles, the latter 
with small theodolites, sextants, optical squares, or other 
reflecting instruments, magnetized needles, prismatic com- 
passes, and plane tables. When the scale of a survey is 
large, the linear and angular measures are usually recorded 
on the spot in a field-book and afterwards plotted in office ; 
when small they are sometimes drawn on the spot on a 
plane table and the field-book is dispensed with. 

(2) The Scale , — In every country the scale is generally Scale, 
expressed by the ratio of some fraction or multiple of the 
smallest to the largest national units of length, but some- 
times by the fraction which indicates the ratio of the length 

of a line on the paper to that of the corresponding line 
on the ground. The latter form is obviously preferable, 
being international and independent of the various units 
of length adopted by different nations. See table of 
maps and scales under Map, vol. xv. p. 522. In the 
Ordnance Survey of Great Britain and Ireland both 
forms of expression are adopted, the smaller scales being 
1 inch and 0 inches to a mile for provinces and counties, 
the larger parishes and for towns. In 

the Indian Survey the standard topographical scale is 1 
inch to a mile, diminishing to ^ and | inch for geographical 
reconnaissance, and rising by multiples of 2 to higher 
scales, of which the greatest, for other than city surveys, is 
32 inches, for cadastral purposes. In both surveys the 
double unit of the foot and the Gunter’s link ( «T^^^h of 
a foot) is employed, the former invariably in the triangu- 
lation, the latter very generally in the traversing and filling 
in, because of its convenience in calculations and measure- 
ments of area, a square chain of 100 Gunter’s links being 
exactly one-tenth of an acre. 

(8) Ordnance Survey Method . — All linear mcasares are madeOrd- 
with the Gunter’s chain, all angular with aznall theodolites only ; mna 
neither magnetised nor reflecting instruments nor plane tables Survi 
are ever employed, except in hiu sketching, when bearings atemeth 
taken with tne prismatic tompass. As a rule the filling in is done 
by triangle-chaining only ; traverses witli theodolite and chain are 
occasionally resorted to, but only when it is necessary to work round 
woods and hill tracts across which right lines cannot be carried. 

(a) JMaU Surveying by This is based on the points De;^ 

of the minor triangalation. The sides are first chained perfectly sum 
straight, all the prints where the lines of interior detail cross the ing I 
sides being fixed ; the alimment is effected with a small theodoliter^triiri 
and marks are established at the crossing points and at any othri** ' ' 
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J ilt Unas luroTUit between them. Hie woceee is continued until 
eient number oflinea and xna^ke nave been eatabliehed on 
^ ppmd, to ena)do all hbuaea, toadip feucee, atreame, Tailwaye, 
eamsdii rirerep boundaHea, and other detail to be conveniently 
.measured up to and fiiwd. Perpendicular offeete are limited to 
eiffhty and twenty Hnks for the respective acalee of 6 inches to a 
mue aadv^. 

(b) IktaU SuTWjging by Hmoerses.—- When a considerable area has 
to be thus treated it is divided into a number of blocks of con- 
venient size, bounded 15y roads, rivers, or pariah boundaries, and a 
traverse on the meridian of the origin ** is carried round the peri* 
phery of each block. Commencing at a tr^nometrical etation, 
Uie uieodolite is set to circle reading 0^ O' with the telescope point- 
' ing to the north, and at every ** forward ’* station of the traverse 
Ihercirole is set to the same reading when the teleecope ie pointed 
at the ** back ** station as was obtained at the back station when 
the telescope was pointing to the forward one. When the circuit 
^ is complete and the theodolite again put up at the origin and 
set on the last back station with the appropriate circle reading, 
the circle reading, with the telescope a^n pointed to the first 
forward station, will be the same as at first, if no error has been 
committed. This system establishes a convenient check on the 
accuvacy of the operations and enables the angles to be readily pre- 
tractod on a system of lines parallel to the meridian of the origin. 
As a further check the traverse is connected with all contiguous 
trigonometrical stations by measured angles and distances. Tra- 
verses are frequently carried between the points already fixed on 
the sides of the minor triangles ; the initial side is then adopted, 
instead of the meridian, as the axis of coordinates for 'the plotting, 
the telescope being pointed with circle reading 0^ 0' to either of 
the trmonometrical stations at the extremities of the side. 

* (c) Plotting and Eaoamiiuxtion, — ^The plotting is done from the 

field-books of the surveyors by a separate agency. Its accuracy 
k- is tested by examination on the ground, when all necessary addenda 
are made. The examiner — ^wlio should be both surveyor, plotter, 
and draftsman — mounts the plot on his sketching blo^, and 
verifies the accuracy of the detail by intersections ana productions 
and occasional direct nicasurcmeiits, and generally endeavours to 
cause the details under exauiinatioii to prove the accuracy of each 
other rather than to obtain direct proof by remeasuremeut He fixes 
conspicuous trees and delineates the woods, footpaths, rocks, preci- 
pices, steep slopes, embankments, &c., and supplies the r^uiaite 
informatiou regarding minor objects — whether pit, shaft, level, 
spring, well, conduit, weir, quarry, refuse heap, waste, orchard, stack- 
yard, railway, canal, manufacturing and mineral works, vi^ucts, 
brides, tramways, plantations, Ac. — ^to enable a draftsman to make 
a periect representation according to the scale of the map. In 
examining a coast-line ho delineates tlio foreshore and sketches the 
strike and dip of the stratified rocks. In tidal rivers ho ascertains 
and marks the highest points to which the ordinary tides fiow. 
The examiner on the 25*344 inch scale » required to mve 

all necessary information reading the parcels of ground of ditfer- 
ent character— whether an^le, pasture, wood, moor, moss, sandy 
— defining the limits of each on a sejiarate tracing if necessary. 
He has aSio to distinguisli between turnpike, parish, and occuim- 
tion roads, to collect all names, and to furnish notes of militaiy, 
baronial, and ecclesiastical antiquities to enable them to be ap- 
propriately represeii^ted in the ntial maps. The latter are suo- 
Jected to a double examination, — first in the office, secondly on the 

g round ; they are then handed over to the officer in cliai^ge of the 
veiling to have the levels and contour lines inserted, and finally 
to the hill sketchers, whose duty it is to make an artistic representa^ 
tion of the features of the ground. 

(4) Indian Survey Methods, — All filling in is invariably done 
byplane-tabling on a basis of points previously fixed ; the methods 
i. differ simply iu the extent to which linear measures are introduced 
ta supplement the direction rays of the plane table. When the 
sbale of the survey is small, direct measurements of distance are 
rarely made and the filling is usually done wholly by direction 
intersections, which fix all the principal points, and by eye-sketching ; 
but as the scale is increased linear measures with chains and offset 
poles are intioduced to the extent that may be desirable. A sheet 
of drawing paper is mounted on cloth over the face of the plane 
table ; the itoints, previously fixed by triangulation or otherwise, 
are projected on it— -the collateral meriduuis and parallels, or 
» the rectangular coordinates, when these ore more convenient for 
employment than the spherical, having first been drawn; the 
plane table is then ready for use. Operations are commenced at 
a fixed point by aligning with the sight rule on another fixed 
.painty which brings the meridian line of the table on that of 
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other fixed pomts, and the process of ray-drawing is repeated at 
each ; thus a number of objects, some of which may beeomaavailable - 
^*S^*?**? observation, are fixed. Additioiiiu stations may ba 
est^hsh^ by ^ting up the table on a ray, a^jusring it on tho 
DMk station — that from which the ray was drawn — and then ob-^ 
^ning a cross intersection with the si^t rule laid on some o^er < 
fixed also by interTOlatiiig between three fixed points situated 

around the observer. The magnetic needle may not be relied on 
for correct orientation, but is oi servioe in enabling the table to bo 
set so nearly trne ^ the outset that it has to be very sliAtly 
altered afterwards. The error in tho setting is indicated by the rays 
from ^e surrounding fixed points intersecting in a small triangle 
instead of a point, and a sli^t change in azimuth suffices to reduce 
the triangle to a point, which will indicate the position of the station 
exactly, .^muthal error being less apparent on sliort tlian on 
loi^ lines, interpolation is best i^erformod by rays drawn from near 
points, and checked by rays drawn to distant points, as the latter 
show most strongly the magnitude of any error of the primary 
magnetic setting. In this way, and by self-verificatory traverses 
“on tlie back ray'* between fixed points, plane-table stations are 
established over the ground at appropriate intervals, depending on 
the scale of the survey ; and from uese stations all surrounaing 
objects which the scale permits of being shown are laid down on 
the table, sometimes by rays only, sometimes by a single ray and a 
measured distance. Hie general configui-atiou of tuo ground is 
delineated simultaneously. 

Cheeking and Haeamination , — Various methods are followed, 
For lai]ge scale work in plains it is customaiy to run arbitrary lines 
across it and make an independent survey of the belt of ground ta 
a distance of a few chains on either side for comparison with the 
original 8urv<^ ; the smaller scale liill tof>ography is checked 1:^ 
examination from commanding points, and also by traverses run 
across tho finished work on the table. 


V. Kepresentation of Groond. 

Tho master lines of ground are the main ridges and 
water-partings of the hills, the watercourses, and tho hori- 
zontal contour lines of the coasts ; the subordinate lines 
are those which define the undulations and minor features 
falling between the low-lying plains and the crests of the 
hills. These lines must first be laid down on a horizontal 
projection to fix the dimensions of each feature of the 
ground, after which the slopes must be indicated with 
sufiScient relief and character to present a true picture of 
tho corrugations of surface. In ancient maps the hills are 
represented as seen against the sky in profile by a spectator 
standing on the ground below at some distance off. This 
system of “ natural representation,” as it was called, was 
serviceable in enabling persons looking at the hills from 
the quarter from which they had been sketched to identify 
them readily, for which reason such views of distant inland 
hills are still commonly given on the margins of marine 
charts of coast-lines for the assistance of navigators. But, 
when all other objects except the hills are shown in a map 
by their horizontal projections, hills represented in perspec- 
tive are false to their surroundings, and misleading to all 
who approach them from other directions than that of tho 
adopt^ point of view, for the vertical projection of the 
profile is practically turned over and confused with tho 
horizontal plane. Hence in course of time hills came to be 
drawn as if seen from a high bird’s-eye point of view, the 
position of which was shift^ until at last the point of sight 
was supposed to bo vertically over them ; thus the evils of 
the perspective system were diminished, whilst something 
of natu]^ representation was still preserved. About tho 
end of the 18 th century the perspective and the bird's-cyo 
systems gave way to the true method of indicating the 
forms of hills, viz., by their horizontal projections, like all 
the other details of the ground, and by ^ding the requisite 
shading to bring every feature into proper relief. 

llUl’Shadinff , — ^There are two rival methods of hill-shad- 
ing, — one by horizontal contours, the other by vertical 
hachures. A contour being the line of intersection of a hill 





by a boriaEontal plane, eontonr Hnes indicate tbe markinipi 
which would be made by the successive risings of a jSood 
to different levels above the sea; vertical hachures indicate 
the directions which the particles of a volume of water, 
equally disseminated over the top of a hill, would naturally 
take in running down the sides and slopes. The most 
perfect representation of ground is obtained when the 
shade linos, whether horizontal or vertical, are sufficiently 
close and well graduated in tone and intensity to imitate 
good mezzotint shading in Indian ink. A good effect 
may be and is frequently produced by assuming light to 
fall on the hills obliquely from a specific direction, illumi- 
nating them on one side and throwing the reverse slopes 
into shadow. But this has the disadvantage of giving 
similar slopes different intensities of shade according to 
their position with reference to the assumed direction of 
the light ; on the other hand, vertical lighting, which gives 
the same intensity to the same slope wherever situated, 
fails in relief and perspicacity. A commission of citizens 
appointed by the republican Government of France in 
1803 to formulate rules on the subject of topography, con- 
demned the representation of hills in demi -perspective 
as absurd, but apiuoved the system of oblique side-light ; 
it also condemned contours, except for engineering works, 
and recommended vertical hachures, under the idea that the 
slojie lines of the fall of water represent a material effect 
of which the eye is witness every moment, and recalls the 
general cause, if not of the formation, at least of the figure 
and characteristics, of the mountains. 

> Scale of Shade , — For military purposes it is very desir- 
• able that maps should be so drawn as to enable the angles 
of inclination of all sIoikss to be readily ascertained, with 
a view to determining what portions of the ground are 
suited for the manoeuvres of each of the three anns, — infan- 
try, cavalry, and artiflory. Tlius military topographers 
of different nationalities have proposed a variety of scales 
to regulate the thickness and distance apart of the shade 
lines, and generally the proportion of black to white, for 
different angles of slope, that the map may convey to the 
mind as accurate a knowledge of the 8lo[3es of the ground 
as of the horizontal outlines. All slopes, however, are not 
of equal practical importance, but only those which are of 
most common occurrence and most liable to be gone over 
by men and horses and wheeled vehicles, and their inclina- 
tion rarely exceeds 25" ; consequently it is of most import- 
ance to be able to distinguish variations of slope l^low 
that angle : it is occasionally desirable to know the sharper 
slopes up to 45" or 50", but greater inclinations are com- 
paratively of rare occurrence and unimportant. Now in 
a true scale of shade the intensity increases with the in- 
clination from 0" to 90" thus, putting black-f- white** 1, 
the proportion of black to white for any inclination i by a 
scale of cosines will be black « 1 - cos e, white = cos i. But 
that scale does not sufficiently accentuate the lower in- 
clinations, which are the most important, and have there- 
fore to be dealt with more emphatically; this has led to the 
introduction of a variety of conventional scales, each with 
the special characteristics w^hich commended themselves to 
its author. Major Lehmann of the German army supposed 
light to be admitted in parallel vertical rays and gave the 
horizontal plane the fullest light, because the refiected 
coincides with the vertical ray ; at an inclination of 45" 
the reflected ray is perfectly horizontal, and this slope was 
therefore least illumined. Disr^rding all greater slopes, 
he placed 45" at the head of his scale and represented it by 
absolute black ; the scale was divided into nine equal parts 
of 5" each, from 0" to 45", up to which the iUumination 
varies inversely as the angle of inclination. General 
van Gorkum of the Netherlands army improved on 
Lehmann’s system : he adopted certain grou][>s of contours 
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distanoee betjreen th* oontonni equal in wSk Inet,', 
fiieater in the hi^er groups, and Mtween the ooutonxe be' 
drew vertical hf^ures the lengths of which diowed % 
reference to a scale the angles of slope. His lowest gimp 
included all angles up to 25", the vertical distance between 
the contours being so regulated with reference to the sc»le 
of the map as to permit the draftsman to represent the 
slopes without inconveniently long hachures. For higher, 
angles he doubled and trebled the vertical interval of his 
contours and the thickness of his hachures; Thus the 
relative altitudes of any required points might be deduced 
with comparative facility by noting the thickness and 
counting the number of the vertical hachures between 
them. In this respect the system satisfies the require- 
ments of a military map, but the effect is unpleasing and 
unsuggestive of hill forms. In 1828 a second French com- 
mission, having Laplace for its president, was appointeld to 
report on topographical drawing. It reversed the decision 
of the first commission in favour of oblique side light, as 
being difficult to execute and inaccurate in giving different 
Intensities to the same angles of slope facing differently ; 
and, after trying various scales of shade, it determined to 
increase the intensity in proportion to the sines of double 
the angles of inclination diminished by which gives a 
more rapid increase of shade for the gentle than the 
steep slopes. In subsequent instructions of the ‘‘dep6t de 
la guerre” the proportion of black to white is fixed at one 
and a half times l^e angle of slope. In England various 
scales of shade have been proposed, by Colonel Scott and 
Captain Webber of the Royal Engineers, and by the 
Council of Military Education. Colonel Scott’s scale is 
interesting as having been derived from the average of 
measurements taken from the best examples of hill sketch- 
ing in the Ordnance and other surveys, whereas all the 
others were deduced from a conventional application of 
geometrical principles. The following table (IlL) gives the 
several scales : — 

Table shouring llie Proportion of Black to White on any Unit of 
AreOf in Iforisontal Plan, 


An^le 

Slope. 

Scale of 
Coainee. 

Mivfor 

Lehinoun. 

First 

French. 

Second 

French. 

Colonel 

Scott 

Captain 

Webber. 

Council 
of Mili- 
tary Edu- 
cation. 


B. 

w. 

B. 

W. 

B. 

W. 

B. 

W. 

B. 

W. 

B. 

W. 

B. 

W. 

90* 

1*000 

*000 
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4r»* 

•2Q3 

*707 

1*000 

0*000 

•600 

•«o 

•675 

*325 

•708 

•292 

*803 

•107 



35* 

*181 

*810 

•780 

*220 

•612 

•488 

•425 

•575 



•724 

•270 

•640 

•m 

25* 

'004 

*006 

•660 

•440 

*880 

*620 

•376 

•625 

•380 

•661 

*560 

•450 

•457 

•543 

20* 

*000 

*040 

•450 

•550 

•360 

•650 

•300 

•700 

*255 

•745 

*455 

•546 

*888 

•667 

16* 

*084 

•066 

•340 

•660 

•286 

*714 

*226 

*776 

*189 

*811 

*838 

•662 

•254 

•746 

10* 

*015 

*085 

•280 

•770 

•209 

•701 

•160 

*850 

*126 

•874 

*250 

•760 

•160 

*840 

r 

•007 

*003 

•155 

•845 

•155 

*845 

*106 

*895 

*083 

•017 

*178 

•827 



y 

*004 

•096 

•120 

•880 

•no 

*800 

•075 

•025 

•055 

•045 

•108 

•892 

•082 

•918 

r 

*(X)2 

•fwQ 

*077 

•928 

•005 

*005 

ceo 

*040 

•040 

•951 

•065 

•985 



r 

•001 

•ooo 

*066 

•084 

•078 

•027 

*045 

•955 

*038 

•962 

•088 

*967 

•047 

•958 

2* 

*001 

•000 

•044 

•050 

•050 

*950 

•030 

•970 

e25 

•975 

•014 

*986 

•025 

•975 


Of late years the system of shading by lines has been 
abandoned for the English army, and a method of repre- 
senting slopes by mezzotint shading over a few governing 
contour lines, laid down by actual survey, has t^en intro- 
duced instead. The effect aimed at is a transparent 
shade, dark in proportion to the steepness of the ^und 
represented ; its object is to give body and expression 
to the contours and to explain and develop minor features 
of the ground which may lie between them. This style 
of shading, being distinct from all line drawing, may be 
applied over the most crowded details without causing 
confusion, such as would be produced by hachure shad- 
ing. The contours are indicated by continuous red lines 
of constant thickness, strong enough to be everywhere 
visible through the shading, which is effected by applying 
lead with a soft pencil over the parts where it is wanted, 
and then rubbing it in firmly with a piece of chamois 
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It ii^ to be noted that the e^eral scales of diade above 
, given were devised for military maps to be drawn on a 
scale of not less than 4 inches to the mile and possibly 
much greater. The harshness and mannerism to which 
>aU linMhading by rule is liable are of less importance in 
maps of small areas represented on large scales than on 
maps of large areas on small scales. In the former the 
sacrifice of pictorial effect is more than compensated by the 
additional information regarding the slopes of the ground ; 
in the latter any attempt to introduce so much informar 
tion would tend to crowd the map objectionably, and con- 
fus;' the vertical with the horizontal details, ^e smaller 
the scale of a map of hill country the more necessary it is 
to abandon mechanical conventionalism, and to aim at 
achieving an artistic representation which will convey an 
immediate and accurate impression of the general character 
of the ground. 

In India the topography has been mainly executed on scales of 
or less than 1 iiich=l mile and rarely exceediiij^ 2 inches, and, as 
the range of altitude varies considerably in different parts of the 
country, from plains and undulations little above the sea-level to 
mountains rising to an altitude of 29,000 feet, scales of shade 
were long deemed wholly unsuitable for employment. The higher 
mountains had necessarily to be brought into prominence over the 
lower by giving them a darker shade than was due simply to their 
slopM, and similarly the elevated plateaus had to bo more lightened 
and illuminated than the low-lying plains. But in course of time, 
as the number of hands employed in the operations increased more 
raindly than the available supply of artistic draughtsmen, the in- 
troduction of a scale of shade Mcame necessary, in order that the 
multitude of workers might be put more nearly on a par with tlie 
few. For men who have been accustomed to associate a certain 
depth of shade with a certain angle of slope will work together 
within narrower limits of error ana divergence than if left entirely 
to their own unaided judgment and untutored proclivities. The 
field sketchers should therefore learn to work on a system which 
gives every hachure line a definite meaning, so that their sketches 
may be rightly interpreted and appropriately translated and ren- 
dered in the final rejiresentation of the ground, when it is the duty 
of the draughtsman to enhance the tone of the map as much as 
possible while maintaining its truthfulness. 

Ordnance Survei/ System of DelinetUvng Qrmnd , — As a* rule the 
features of the ground are sketched in the field on the 6>inch 
scale, and afterwards reduced and published on the 1-iiich scale. 
The Highlands of Scotland were sketched partly on the 1-inch and 
partly on the 2-inch scale ; iu Ireland the 1-inch scale only w’as 
used ; and this scale is now being adopted for hill sketching in 
England and Wales. In the mrts where the 6-inch scale was used 
the ground was first contoured instrumeiitally ; a plan of the con- 
tours and of all surveyed outlines was supplied to the sketcher, 
who proceeded to insert the hill features wiui the aid of a prismatic 
compass, protractor, plotting scale, and a ‘^hill-sketchers scale,*’ 
graduated to show the horizontal intervals between the contoura 
which correspond to various angles of inclination from 0^ to 45^ Ho 
was reauired to delineate slones un to 45* W horizontal hachures, and 
slopes beyond 45* by vertical haenures. l^ho thickness and number 
of the strokes, the relation to light and shade, and the character of 
the touch were left to the skul and experience of the sketcher. 
The introduction of scales of shade adapted to various inclinations 
and altitudes was frequently mooted, with a view to securing greater 
uniformity ; but no such scale was adopted, for it was found tliat, 
though at first different workmen produced different results, long 
pracuce and constant comparison, together with the aid derived 
from the instrumental contours, effected all desirable uniformity. 
Thus in good sketches it was found that the maximum breadth of 
Stroke used in the representation of very steep mountain slopes was 
^ inch, and the minimum need in low and nearly flat countiy, 
inch, also that the average proportions of light to shade were 
1 to 3 at the maximam and 25 to 1 at the minimum inclinations. 
In the field sketches the light is supposed to fall vertically, and 
ill slopes of like altitude and inclination are similarly expressed. 
The 6-inch sketches are reduced to the 1-inch scale for publica- 
don on artist worldng with Indian ink and the camel-hair 
bruiidi on an impression in outline of the 1-inch map. He makes 
\ carefhl study of the several sketches which he has to combine 
together, in order to determine which features should be retained 
ittd wMch omitted the reduction, and he divides the ground 
into zones of different altitude to miide him in giving a strength of 
shade proportioned to the altitude rather than to the slope os in 
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tween and Aade and introances light firom a corner of 
map to give a stronger relief, and to attract the eye to the hi|hest 
points and enable it to distinguish readily the higher Bom the 
lower ground* His general aim is to produce a more pictorial and 
1^ mechanical study of the ground than is supplied by the field 
sketches. Many exquisite maps have been thus produced and 
afterwards engraved ; see sheets 32, 33, 88, 53, and 64 of Scotland 
88 and 48 of England, 75 of Wales, 98, 94, 191, and 192 ot Ireland. 

These sheets, however, though admirable specimens of engraving, 
fall short of the original drawings iu tone and relief, for in them ^ 
the hiU-shading is necessarily shown by line-etching, and it does not 
produce such effective contrasts and gradations of light and shade 
as the original brush work.' 

Delineation by Instrumental Contouring , — A v6ry precise InstrUf 
knowledge of the configuration of surface may be acquired mental 
by ^rrying true contour lines over the ground and pro- 
jecting them on the map of the survey. But the contours 
do not give a true representation of the ground, for they 
seldom represent actual lines on the surface, os do the 
lines on the map which indicate roads, watercourses, 
walls, enclosures, ic. ; they give, how’ever, a conventional 
representation which is sufficient per se for the engineer 
and the expert, and they furnish guiding lines for all 
shading, whether by hachures or mezzotint, which may 
be subsequently executed to produce an artistic delinea- 
tion of the features of the ground. In instrumental con- 
touring wo have first to decide on the vertical intervals 
to be maintained between the contours. They depend on 
the scale of the survey and the nature of the ground. In 
the Ordnance Survey they are made as small as from 5 to 
10 feet, when special plans on large scales are being pre- 
pared for engineering requirements ; but for the general 
maps they are 50 feet up to an elevation of 100 feet above 
the sea-level, and 100 beyond up to 900 feet, which eleva- 
tion, being the practical limit of cultivation, is the highest 
generally marked, though in the northern counties of Eng- 
land and in parts of Scotland additional contours have been 
executed at the altitudes of 1000, 1250, 1500, 1750, 2000, 

2500, 3000, &c., feet. The intervals having been deter- 
mined on, instrumental levelling is commenced at either 
the top or the bottom of those slopes which best define the 
general lay of the ground, or at some 2 )reviously established 
bench mark of which the height above the sea is known. 
Points are marked out on the slopes with pickets at the 
prescribed vertical intervals, and then the contour lines of 
the horizontal 2 )lanes jiassing in succession through each of 
these points are traced with a levelling instrument and 
staff and surveyed by traverse, the two processes being 
performed either simultaneously or consecutively as may 
be most convenient. 

The instruments generally used in the Ordnance Survey are a 
5-inch theodolite — oni]>loyod as a levelling instrument — and a con- 
touring staff, 8 feet long, provided with a sliding vane wdiich may 
be fixed at any required height ; the staff is shifted alxiut until the 
vane is brought into the horizontal plane of the theodolite, when 
the bottom of the staff will be on the contour line. A sorviceablo 
contouring instrument of veiy simple oonstniciion is the water- 
level, ivhich consists of a pair of traiisimroiit phials partially filled 
with water ; the phials are placed nnsidc down at the ends of a 
hollow bar fixed on a rotatory vortical axis, and have their mouths 
connected with piping of any available material, — brass, tin, or 
gutta-percha, llie water in both phials is in free communication, 
and the water surfaces imlioate tlio horizontal plane naturally, 
without any mechanical contrivance. The instrument is well suited 
for short sights not requiring a telescope, and may be readily mani- 
pulated by persons ignorant of the use of instruments of a higher 
class. Eye-reflecting levels, clinometers, orometers, and other light 
instruments, which may be held in the hand and do not require 
a fixed suppoi^ are frequently emjiloyed for interpolating minor 
between major contours. In military sketching on lar^ scales 
hy|K>theniisal inclinations and lengths are sometimes measured ; 
the bases and perpendiculars are deduced on the spot from a table 

' With certain exceptions, principally of a military nature, the hill 
features are now sketched on the 1-lnch scale, on photographic reduo- 
tions of the 6-inch contoured sheets, faintly nrinM in orange colour, 
as a guide to the sketchers. 
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Wben 1 ^ tmveller paases tihrougli an naknoim or Utile 
known region the opportunity afforded him of acquiring 
‘'some new geographic^ knowledge depends largely on the 
configuration and aspects of the groundt the condition of 
the atmosphere, the attitude of the inhabitants^ and the 
time available. If hills are numerous and prominent and 
free from forest^ and other conditions are favourable, a 
large area may be covered in a short time by reconnaissance 
from the stations of a chain of triangles carried along the 
line of route, fixing points in advance, some of whi^ be- 
come stations of obmvation whence further points are 
fixed ; and thus the coutinaity of the operations is main- 
tained. But the ground may be fiat and devoid of pro- 
minent points, the view circumscribed by forests and other 
obstacles, the atmosphere dense and unfavourable for distant 
vision, the inhabitants hostile, and the time short, and the 
traveller may be restricted to his line of route and unable 
to deviate from it ; he most then endeavour to maintain a 
continuous traverse of the route, sketching in the ground 
in its immediate vicinity. Whenever breaks of continuity 
occur he must resort to astronomical observations to effect 
a connexion between the dissociated sections of his survey 
and to obtain an independent check on the general accuracy 
cS the operations. He has therefore to be prepared to 
measure base-Hnes, to carry on a triangolation in some 
regions and a traverse in others, and to make any astro- 
nomical observations which may be wanted, and, if possible, 
to complete his mapping on the ^ound instead of post- 
poning it to be done elsewhere. He should supply himself 
with some instruments suited for rough and rapid work 
and with others for better work when time and opportunity 
permit, and he should be careful to arrange beforehand 
the general character of the proposed operations and the 
scales and projections to be adopted for the mapping ; he 
should also provide himself with blank sheets of paper 
duly graticulated to scale, for work in detail in the vicinity 
of the line of route and for general geography. For 
measures of base-lines and distances on the ground, chains, 
rolls of crinoline wire, long Assam canes, and jiemmbulators 
may be employed, also omnimeters and subtense theodolites, 
to measure the angle subtended by a pole of known lengtli, 
whence the distance may be deduced. For measures of 
angles and bearings, either theodolites,^ or sextants, or 
prismatic compasses may be used, according as more or less 
accuracy is required. For the general survey the plane 
table is a most valuable instrument : it enables bearings 
to be at once laid down on the paper without previous 
measurement, and much detail to be sketched in on the spot, 
instead of being plotted subsequently from a field-book ; 
then the only inoependent angular measurements which 
need be taken are those of the principal triangles and of 
very distant points beyond tbe range of the table. Rough 
and rapid route surveys may be made by pacing the 
tauces, taking the magnetic barings, and combining with 
the results of astronomical observation. Many thousand 

^ la many respects a tbaodolite is more suitable than a sextant * 
(1) it measmes horizontal angles directly, whereas the sextant measures 
oblique angles, which have to be reduced to the horizon ; (2) it mea- 
sures a round of several angles vrith much greater facility ; (8) it 
meaaum all vertical angles with equal facility, including the small 
elevations and depressions of distant peaks whi<di cannot be readily 
seen by reflexion fh>m mercury for measurement with a sextant ; (4) 
its triescopic power Is usually far higher ; (fl) It may be so maxu*' 
pttlated as to eliminate tbe effects, without ascertaining the magni- 
tudes, of iiie constant instrumental eirors,-— exoentricity, index, and 
eollimation ; and (6) when much accuracy is required the influence of 
gmduation errors may be greatly redact by systematio changes of 
the settmgs of tbe horiaontal circis. 
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trolled by latitude obaemtionii, imd the faekw lli^ 
tained were applied to the eaetiuge iihd wegtingpi, 
being impracti^le. lihe theodoUte diould be employed tO 
fix pointa oa very distant ranges, for it will ^ve good 
resmts, even with short bases and very acute ai^eq, pro- 
vided the objects actoidly observed are well identified in 
each instance. Observations should be taken from three 
stations, giving two triangles with a common side, which 
will at once show up any mistake, whether of identity, circle 
reading, or calculation. Whenever a break of con^uhy 
occurs in the triangolation or the traversing, astronomical 
observations must be resorted to. Much may be done by a 
judicious introduction of latitudes and azimuths, more par- 
ticularly where there is considerable northing and soutibing, 
for then differences of longitude may be obtained from the 
azimuths and differences of latitude. A prominent peak, 
visible from great distances all round, may be made to serve 
as a connecting link between regions which cannot be con- 
tinuously connected, by measuring its azimuth and distance 
from a base-line in each region; the addition of latitudes 
at the azimuth stations will much strengthen the work. 

Collateral Astronomical Dsterminalions^ — Determina- 
tions of azimuth, latitude, time, and longitude may all be 
required for geographical reconnaissance, — ^the first two 
more particularly, as they can be obtained readily with 
much accuracy ; the fourth, being mudi the most l^uble- 
some to get and the least reliable when got, is only re- 
sorted to when it cannot be dispensed with. 

The azimuth of an object may be determined without 4sin 
calculation by observing the angles between the object 
and a star at equal altitudes on opposite sides of the 
meridian; but it is generally found by observing the 
angle in one position of the star and applying thereto 
the azimuth of the star as obtained by calculation. In 
the spherical triangle in which P rei>ro- 
sents the pole, Z the zenith, and S the star, the 
angle PZS is the star’s azimuth, which can be 
computed when any three parts of the triangle 
are given. PS^ the polar distance of the star, 
is given by the tables, and PZ^ the co-latitude, 
must be previously determined ; then, for the 
third part, we may have either (1) PSZ^ a right 
angle, by observing a circumpolar stai at its 
maximum elongation, or (2) the hour angle P for any star, 
by takmg tbe time of the observation, or (3) the zenith 
distance ZS, by measurement simultaneously with the hori- 
zontal angle. Of these three methods the first is the most 
accurate, but it is not always convenient; the second re- 
quires, in addition, special observations for time; the third 
IS generally the most convenient, for it may be perfbrmed 
between sunset and dark, when the stars are coming into 
view, but when there is still sufficient light to illuminate 
the wires of the telescope and the referring mark, and thus 
enable lamps to be dispensed with. 

The latitude is most readily determined by measures of lat 
stars’ zenith distances on the meridian, duly corrected for 
refraction; then, the polar distance being Imown, the lati- 
tude is at once ascertained. The stars should be observed 
in pairs of nearly equal zenith distance, north and south, 
for this eliminates w constant instrumental errors, as of 
index, exoentricity, and graduation, and also errors in the 
adopt^ refractions. When a single star is employed, 
circum-meridian observations of seenith distance may be 
taken and reduced to the meridian by calculation j tables 
for the pole star are given in tbe SauUeal Almanac^ which 
enable an observation, taken at any known time in the 34 
hours, to be reduced to the pole. 
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. file timid is mmslly W d^tonninei by measuring the 
2 am& distances of stars situated not far from the prime 
vertical; then, the latitude and, polar distance being 
known, the hour angle P of the spherical triangle is 
found by calculation. Time may also be detennined by 
observing the transits of stars over the wires of the tele- 
scope of a theodolite set up in the meridian. 

The longitude may be determined either absolutely, by 
purely astronomical methods, as by observations of the 
moon’s motion, or diiferentialJy, with the aid of telegraph 
lines and travelling chronometers. Absolute longitude is 
the geographer’s great difficulty ; for much time must be 
devoted to the observations, and much more to their re> 
duction, when undertaken with the object of fixing the 
relative positions of the stations of a survey. The obser- 
vations are of various kinds, — (1) lunar distances, i>., the 
distance between the moon and the sun or one of the 
stars given for tliis purpose in the Kauticai Almanac'^ (2) 
lunar zenith distances, observed at points of the moon’s 
path where the conditions are favourable; (3) lunar 
transits over the meridian, observed with transits of the 
moon-culminating stars given in the Nautieal Almanac \ 
(4) lunar occultations of stars ; (5) eclipses of the sun and 
moon ; (6) eclipses of Jupiter’s satellites. The first method 
requires the employment of a sextant or other refieetirig 
instrument ; the second may be accomplished with cither 
a reflecting instrument or a theodolite ; the third with a 
theodolite ; for the last three a good astronomical tclesco]io 
is wanted. The first, when carried out strictly, requires 
three observers, — one to measure the lunar distance, while 
the others are measuring the zenith distances of the moon 
and the star; but, as the last two are not wanted with 
great accuracy, the several observations may be taken 
in succession by one person, and the observed zenith 
distances afterwards adjusted to the time of the lunar 
distance. 

Tho oftccts of errors of observation in these methods are as 
follows. In (1) an error in time produces the same error in the 
longitude, and an error of one secoiul of arc in the distance pro- 
duces two seconds in time in tho longitude. In (2; an error of one 
second in time produces at least tliirty seconds of time error m the 
longitude, and one second of arc in the zenith distance at least two 
seconds of time in the longitude. In (3) to (6) an error of time pro- 
duces the same error in the longitude. 1’ho first imdliod is pre- 
ferred by seamen and travellers, who are more cxTicrt in the use 
of the sextant tliau of the theodolite. The secoiui method is jire- 
ferred hy those who are more himiliar with tho theodoliu*, and who 
are cquipned with one of gooil telescopic, powder. It gives very good 
Tesults when the observations are made at the most favourable 
time, which occurs when tho resultant of tho moon’s motion in 
right ascension and in declination lies in the direction of tlio 
observer’s zenith ; this tinm may he readily found hy graphical 
X)rojeetion on a chart of the heavens. 

Differential longitude may be determined clironoractri- 
cally, on land as at sea, by carrying about several well- 
rated clironometers and comparing their times with tho 
local times deduced from observations of the sun and stars ; 
or electro-telegrapliically, by interchanging signals between 
two stations connected by a telegraph wdre, and ascertain- 
ing the local times at which tho signals are transmitted 
from and received at each station. 

llypaonietry, — Determinations of height form a very 
necessary part of geographical reconnaissance. Whenever 
triangulation is possibly vertical angles may be measured 
and the heights ascertained in regular succession. But in 
a traverse this is scarcely practicable ; breaks of continuity 
in the verticals are liable to be of frequent occurrence, and 
then r^ourse must be had to observations of the pressure 
and temperature of the atmosphere, or of the temperature 
of the vapour of boiling water, from either of which fairly 
correct heights may be deduced differentially under normal 
atmospheric conditions in settled weather. The instruments 
employed for this purpose are mercurial and aneroid baro- 


meters and boiling-point thermometers; descriptions of< 
them, and the fonimlee employed in reducing the observa- 
tions, are given under Bakometee (vol. iii. pp. 381-387). 
Hero it is only necessary to add that the date and hour of 
every barometric observation should bo recorded, and the 
observations referred for reduction to those taken at the 
same time at one or more of the nearest standard meteoro- 
logical ol)servatories ; otherwise corrections should be given 
to the barometer readings for the hour of the day and the 
month of the year, in order to reduce them as nearly as 
may be to the local mean altitude of the mercury. The 
index errors of aneroid barometers, being liable to varia- 
tions, should be determined from time to time by observa- 
tions at stations of known altitude, or by comparisons with 
boiling-point thermometers. 

VII. Nautical Sueveyino. 

Nautical surveying has for its object the determination 
of the configuration of land which is covered and concealed 
from view by water, more particularly along the foreshore 
of a coast-line, and wherever navigation is carried on in 
comparatively shallow waters and a knowledge of tho depth 
of water is of great importance; it has likewise to lay 
down tho positions of oceanic islands, shoals, and rocks, 
and generally to delineate whatever land exists imme- 
diately above or below the surface of the ocean. Its 
methods difier according as they are performed in or out 
of sight of land. When in the vicinity of land it is pre- 
ceded by a survey of the coast-lino and a belt of the 
country beyond, which must be of sufficient breadth to 
furnish suitable points of reference for tho survey opera/ 
tions on tho water, and may have to be extended i Aland 
to embrace those peaks of distant hill ranges which are 
prominent objects at sea for the guidance of mariners. 
This done, tlie nautical survey is carried on in boats, by 
taking soundings and determining tho positions of the boats 
by observations to some of the points already fixed on land. 
The observation.s are necessarily made with sextants and 
magnetic compasses only. With the former the angles 
liotween con.>picuous land- marks are measured, and, as the 
angle between any two points is half the magnitude of tho 
angle between tho same points at tho centre of the circle 
which passes through them and through the boat, the 
measurement of two angles between throe i^oints enables 
two circles to be drawn on the chart, the intersection of 
which wull generally indicate tho position of the boat with 
sufficient accui-acy. Occasionally, how^ever, it happens 
that the positions of all three points on shore and the boat 
also lie actually, or very nearly, on the circumference of 
one and the same circle ; then a bearing taken* with the 
compass will fix tho position of the boat on tluj circumfer- 
ence of tho circle. Time is noted whenever soundings are 
taken, that due allowance may be made for the rise and 
fall of the tide. All tho sounding stations are not fixed 
by observatioTi.s to points on shore, as just indicated, but 
only a certain proj portion, and between them straight lines 
of sounding arc run, with intervals measured either by a 
latent log, or by time, or by counting the strokes of tho 
oars ; whenever possible tho lines of sounding are carried 
parallel to each otlier. Sounding is the most important 
part of a nautical surveyor's duty and that on which his 
character mainly depends. It is essentially the work of 
the sailor, for in carrying it out the accidents of wind and 
water — the direction and force of the wind, the rise and 
fall of the tide, and the velocity of currents — must be duly 
taken cognizance of and the work managed to suit wind 
and weather ; on tho other hand, the work on land may be 
done by landsmen. Nautical surveying, out of sight of 
land, rests on astronomical determinations of latitude and 
time, clironometno longitudes, and dead reckoning by log. 

XXIL gq 



744 ^ 


When triangulaldon is resorted to, base-lines are meaimred 
sometimes ^ith a patent log, sometimes bjr sound, by noting 
the interval in time between the flash and the report of a 
gun. The great length of modern ironclads presents a 
base-line which is occasionally very convenient ; points are 
taken at each end of the ship, as far apart as possible, from 
which two observers can sec each other ; they are carefully 
marked, and the distances between them determined for 
future reference ; tlien angles between moderately distant 
objects and observers standing at these points, taken simul- 
taneously from each |>oint, enable the required distances 
to be obtained. The magnetic variation is determined by 
observing the azimuth of the sun, when on or near the 
horizon, with a standard compass fixed anndship, care 
being taken beforeliand to determine any deviation of the 
needle which may be due to the attraction of the surround- 
ing ironwork, by observing the bearing pf a distant mark 
as the ship is swung round and her head laid on different 
points of the compass. Sec also Navigation (Practical), 
vol xvii. p. 264. 

VIIT. MAFPINd. 

Gratimlation, - The shoots of paper on which the details 
of the survey of any large area of country are to be laid 
down must be furnished with a system of conventional 
lines, drawn with a view to assiiniJato the margins of con- 
tiguous shoots and to form a graticulation within which 
the details may bo accurately inserted. The graticule is 
sometimes rectangular, sometimes spherical, soinotimes a 
combiTiation of both, as wlien points of which the latitude 
and longitude coordinates are given have to be plotted 
within rectangular marginal lines. Spherical graticules 
are constructed in various ways, usually in accordance 
with some specific method of projection ; see Okooraphy 
(MatJhomatical), vol. x. p. 197. The following convenient 
method is not rcicrable to any demonstrated projection, 
but is gonomlly employed on the Indian Survey. Suppose 
the intersection of tw’o meridians by t>vo parallels to form 
a small spherical quadrilateral, witli sides of aliquot parts 
of a degree in latitude and in longitude; let vi l>e the 
length of each of the meridional arcs, p the lengths 
of the arcs on the upper and lower parallels, and let q be 
a diameter, then 

p.yj 

thus, m, JO, and p* being given, q is calculated With these 
data, which are tabulated for different arcs and scales, the 
corner points of a number of quadrilaterals are laid off in suc- 
cession on either side of an adopted meridian, and hues are 
drawn through the points to indicate the collateral meri- 
dians and the paniilels of latitude. The latter are always 
curved, more or less sensibly ; the former are also curved, 
though in a much less degree, being concave to their 
iuitid meridian, and the more so the farther they arc from 
it. When the area is small and the scale large, the 
meridians arc practically straight lines, and the several 
sheets of a map, each projected on its own meridian, will 
fit together closely when carried on in any direction. But, 
when the area is large — exceeding 8 or 10 square degrees 
— and the scale small, the sheets will not fit together con- 
tinuously unless they are projected with reference to a 
single meridian for the whole map, to which the meiidians 
on either side will be increasingly concave, or unless all 
the meridians arc made straight lines, by slightly contract- 
ing each of the intermediate arcs of parallel to a length 
which is exactly proportioned tC' the lengths and relative 
distances of the upper and lower parallels of the map from 
it. There must 1^ some distortion in cither case : in the 
first, meridians which are actually straight lines are repre- 
sented as being curved ; in the second, straight meridians 
are obtained^ ])u|l the distress between them are exact 


only on. the uppem jondi loieer ^ 

elsewhere, more paartieolarly on fhe 

length of which necessarily exceeds the taean len^ cf tiie 
upper and lower parallels.^ But distortion is inevitable 
whenever a spherical surface is projected on a plane. 

When a map is constructed in rectangular imeets, some 
station is adopted as the origin and its meridian as the 
principal axis, to which the corner points of the sheets arc 
to bo referred ; the coordinates of these points are given 
such dimensions as are most suitable for the size and scale of 
the map, and are equivalent to the rectangular spherica' 
coordinates of imaginary points on the curved surface a 
the earth, at corresponding distances from the origin and 
its meridian. These being given, the distances of the 
l>oints from the origin in latitude and longitude may 
be computed, as already shown (p. 706) ; thus data become 
available for projecting the graticulation of meridians and 
parallels within the rectangular marginal lines of each 
sheet, or for introducing the divisions of latitude and ISngi- 
tude on the marginal lines if preferred. Conversely, when 
the latitudes and longitudes are given, the rectangular 
spherical coordinates arc computed and the marginal lines 
projected around the graticulation. Filling in is then 
commenced : the principal stations arc laid down by their 
coordinates and the topographical details poticilled around 
them by co})ying or tracing the field sheets of the survey ; 
the names and the outlines are then inked in ; the shad- 
ing for delineating the features and general configuration 
of the ground is usually done last of ail. The manner 
in wdiich the details arc inked in and rendered permanent 
depends on whether the map is to bo reproduced by hand 
only — as when it is to be engraved or lithograjihed — or 
whether in its reproduction photography is to be employed 
and the action of light invoked, either in entire superses- 
sion of or in jiartial co-operation with the labour of the 
draftsman. In the formi r case the map is made as perfect 
a i)i<*torial representation of the surface of the giound os 
possible, the hill features being represented aitistically ir 
mezzotint shading with a brush or in chalk drawing, and a 
variety of colouis used to facilitate discrimination of differ* 
cnees of tojiographical detail. In the latter no colours are 
used which will not photograph w ell, nor flat sliadcs of any 
colour, nor — as a nile~- mezzotint shading, but only some 
substitute therefor in pen and ink. This last condition is 
essential for the commonly emjiloyed processes of photo- 
zincogra])liy and photo-lithography ; but endeavours have 
recently been made, with some degree of success, to rc- 
2 )roduoe inapjung in middle tones Ity the processes of photo- 
collotype and photo-gravure. 

J^hotography ii> much employed as an auxiliary in ma])- 
ping ; for when a map is to bo imbliahod on various scales 
the hand diawn details of ^tho largest scale edition may be 
reduced by its means as accurately as by the familiar 
pantagraph, and of course very much more rapidly. Thus in 
the Uidnancc Survey town maps on the scale of ^ are 
leduced to the scale of for incorporation into the 
paii«4h majis; the latter are reduced for insertion in the 
G-inch maps, and they in turn for the 1-inch map. By 
limiting the dimensions of each sheet for reduction to 3 
feet by 2, and by a judicious use of stops to lenses, the re« 
ductions are made without any error in scale or any distor* 
tion that can be detected by the most rigid examination. 
But photography reduces every part of the original alike, 
the printing of words and names as well as the topographi- 
cal details, and it reproduces all the minor and less import- 

^ In Mr OTaireirs pamphlet On the Cmetructian and Vee of the 
*Siar ShMa of Margtnal Lines for Maps of eudry part of tha Worlds 
published by the Ordnance Survey, tables are given of &e lengths of 
meridional and longitudinal arcs, their versmes and diogon^s, for 
every ten minutes in latitude trom the equator to N. and 80 " & 
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k ,r«nAy ^tuaitod lor jr^ioduotlon withoat intemiediate 
the printmg being generall;^ too email to be 
easily legibiei and the mass of minor detail tending to con- 
fuse the principal subdines. The draftsman is therefore 
called in and the procedure so arranged as to obtain the 
best results with the least labour. Either he may con- 
stmet a new map by tracing from a silver print of the 
photograph whatever topographical details are required for 
it and omitting tlie rest, or he may ink in such details at 
once with black ink on a blue print taken from a transfer 
of the photograph to stone or zinc, in both cases adding 
names and writing of appropriate sizes ; either result may 
be reproduced by photography, as the uublackened details 
of the blue print will disappear in the process. Tliis done, 
a transfer to stone or zinc may be made from the second 
photograph for the printing oif. Prints from i)hoiographic 
reproductions to full scale cxliibit all tlio blemishes of the 
hand drawing and somewhat exaggerate them, whereas 
prints from photo-reductions are freer from blemish, and 
often as clear and sharp as good hand lithographs. In 
employing a process of double photography, therefore, the 
first photo is usually made on a larger scale tlian that for 
publication ; the lines of the printing and topographical 
detail arc correspondingly exaggerated by the draftsman ; 
and then the second photo is a reduction, which should 
bo sharp, clear, and free from blemish. 

IX. Map PniNTiNG. 

Various prorcsscs are employed for Iho reproduction of iiia]w in 
largo numbois for general issue ; some nro purely manual, the map 
being lodrawji by hand on copper, stone, or other aubstaiuc pio- 
ecntiiig a suitable sin face from wliich prints may be taken, or on 
papoT specially prepaicd for liansfer to such substance j otluvs aie 
earned out with tlic aiil of pliotogiapby, whereby an exact copy of 
tho 01 igiiial c’au 1 k> obtained cither directly upon, oi foi suhsoqueiit 
transfer to, the bin face to be pi intod fiom. The lormci include tlin 
Xii-ocosscs of (op]ioi ]>1ate engraving and lithography, which aie the 
oldest, and still in some resjK'cts tlie best ot all, iuit slow* and ex- 
pensive ; the latter imludo the processes of jdioto- lithography, 
photo /incogiaphy, pliolo-gravute, and photo-collo1y})e. Engrav- 
ing on stom* is much oiiiployod on tlic Continent loi map woik, 
hcing cheaper and quiLker than engiaving on copper. Electio- 
mctallurgic pioccsscs nic ficqucntly employed in connexion with 
copiwr- plate cngiaving, either to inotwt and haidcn the surface of 
the plate with a facing ol steel oi to fui nisli duplicates to bo punted 
from, instead ot the plate itseli being used ; soinotiincs the wear of 
tho plate is lu'c vented by traiisfeiring a X'lint from it to a litho- 
gi'apnit stone or u zinc plate, tiom wliich tho punting is done m 
Its stead, by the anastatic pioccss an old print of a mop may bo 
transferiod to a zinc pluto to be piintcil ftoni. 

Engraving may be ])ci formed on copper, wood, zinc, or stone ; 
see vol.' viii. p. 4115. As done on copper plate for m»]i])ing, it is a 
eomblhation of ploughing with the burin and otcbingwitli an acid, 
the former being ust^u for Ibe names and topographical outlines, tbo 
lattor for tbo featuies of the giouiid. Tho system adopted iii tlio 
Ordnaiici* Siiivcy of Great Iliitaiii- wlicio it has been largely em- 
ployed and carried to great poifectioii— is as follows. The 6-incli 
maps of the survey aro engraved on copjicr plates moasiiiing 36 by 
24 inches wdthin the marginal linos ami w^oighing about 3.^' m ; tho 
l-inch maps are 18 by 12 for England and 24 by 18 for Scotland. 
The corners of tho maps, the prescribed marginal sulxlivisions, and 
the trigonometrical points are first inarkod on tho plate by a scoung 
machine, in which it is laid, and which is provided with a travilliiig 
carriago holding a steel pricker. The carnage is moved along a 
graduated scale and the piiekcr along another scale at right angles 
to the former, and all points of which the rectangular coordinates 
are known aie laid off hy vernier read measurements from the two 
scales. The plate is then removed from tlic scoring machine, heated, 
and given a thin coating of white wax, to form a surface on which 
the topographical details are plotted before the gmving is com- 
menced. Tnis surface is divided into a number of rectangles by fine 
lines joining marginal subdivisions, tho distances between which 
areaiBUally so regulated as to introduce sixteen of tho survey sheets 
on the V scale into one sheet ou the 6-inch scale. The reiluctions 
to this scale are made by nbotography, and the subsequent reduc- 
tions to tho 1-inch scale citner by the pantagranh or by photogra]»hv. 
Tracings of the reductions in lamp-black, made to fit into the rcct- 
ftnglM, are transferred to the wax ground by rubbing with a steel 
bonusher* The j^te is then ready to be placed in tho handa of tho 
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tnmven, wbo tonriete tm the onUitiM, &m the ndotinffund 
writings end sftenmrde the ornament, each daaa or voric oeiM 
us^Uy done by a different person. The figures of latitudes, longi- 
tudes, and altitudes, and various conventional symbols, are stamped 
with st^l punches. Parks and sands are ruled with a dott ing wheel, 
and buildiuM shaded in lines with a ruling machine. When a plate 
of the 1-inch map is being engraved, all the printing is completed, 
andline-cugraviiig with the exception of the oontourdinos, and then 
an cloclrotyiio duplicate of the plate is taken. Tho contour-lines 
are engraved on the duplicate, and the hills ai e otebed on tho original 
plate ; thus two editions of the map are obtained, one with contours 
but without hills, the other with liills but without contours, the 
topographical details and writing bang the same in both. In etch- 
mg, tho surlaco of the plate is thinly coated with an acid-rebisting 
suDstance composed of asjluiU, llui gundy iiitcli, and viigin wax, 
foiming ail otthing ground, on which the outlinob ol the hill features 
, are traceil, ami theii maikcd thiough with a not die which remores 
the ground whore it pas^s, cxpomtig the surface of the copper. 
Aquafortis is apiiliod to bite in the liner lines and tli**n poured off ; 
the parts which are bitten Mifluicntlvare jwiintcd over with “btop- 
piiig varnibh " ; and a<*id is again applied . Tlu* pi oi esses of stopping 
out and biting in are alternately KqH.at4 d until ail tho icquiied tints 
from tho lightest to the daikest aic pioduced. In piiiitiiig from a 
copper plate, a much more powerful press lias to bo used than in' 
piiutiiig from stone or zinc, as tho ink lies in the funows that have 
been ploughed or bitten into the plate and not on its suiface ; tho 
process of printing is also muclt slower, lii engiaving on stone or 
/me, the sill face is coated with a prepaiatiou of gum and lamp-bUck, 
and ou it tho detail is tiaced with icd chalk and afterwaids cut in 
w'lth very fine steel or diamond points so as just to lay bate tho 
suifacc of the giound without penetrating to any dcjith, «k in copper- 
plate engraving. A little oil having been nibbed over the suriarc, 
the gummy composition is washed away and printing-ink applied 
the punting is perfouned almost exactly in the same way as iu 
ordinaiy lithography, except that the printing-ink is in tho first in- 
stance spiead over the stone or tlic zini plate with a dabber instead 
of a roller. 

Electiotyping ib cmi>loycd to consoivo woik engraved on eopper. Electro* 
eitber by depositing a thin suifacc of steel over an engraved plate, typings 
whidi euablea it to bo pi intod fiom veiy mu(U oftoner without' 
injuiy, Ol hy juodming a duplhato to be imploycd in its stead in 
the printing, the latter case, a double jiroc css is gone thiough : 
tiist, a cast Ol matrix is produced iu lelicf by the dc]H)sitiou of 
cop^r on the suiface of tho original plate, and then im intaglio of 
tho inatux— w Inch is thcrofoi e a dnplitatc of the oiiginal— l^iollno^l 
hy depositing coppu ou the suiface of the matnx. For details 
of these piocobses, see EtiFcnto-Mi lAi tunav, vol. viii. j>. 114. In 
tlic Oidnaiico Siuvey ehv tiotyping wsas first employcil to obtain 
dupln at cs on ehich to make the (onectiona and nifditions nci'os- 
saiy to bhow' the giowth ot railroads and towns sime the time of 
the original -.urvc}. The altciafions aic cHeetod moic easily when 
obboletc details aie scraped off tlie clectiotypo matrix tlnii w hen they 
nic scooped out of an intaglio ; the onginal jdite is also piescrved 
intu< t.^ Eleeti otypuig is JuiUici soiviccahlo in piodiiciiig the two 
editions of the general map, one witli eontoui lines, the other with 
liill-sliading, alioady mentioned, as well as editions foi geological 
and other details. It is also boivn cable in elleeting a < ombiiiation 
of poitions of seviial jdales: matrices of the diffeicnt poitioim aro 
iivcted together to foim a single ]ilat( ; thou an intaglio of this 
plate is taken, on which any dc hills lost at the jumtiou of tho 
matrices aie nmile good by Jiaiicl. 'fhe dinieiisKmo of a full-si/cd 
])late are 38^ by 264 mdics ; tho weight of a matrix is 18 lb, and 
of the duplic ate 38 lb. 

There aiu two eshcntiully distinit piocesses of lithogiajdiy, — ono liitho- 
in which the map is wliolly dtawn by band on the stone, iho other, graphy* 
a much <iun kcr but i «) 0 i 8 er pua'css, in which it is tiaced witli gieiiby 
ink on spccmlly prepared i>uper, whu h is then laid face downw'ards 
on the stone. When lithogiu nlis aic to he pi oduced liy a .single punt- 
ing, all hill features, as widl as to]K)graijhic<i] outlines and names, 
are drawn with a i>on oi tine camel -haii biush in ink of one coloui. 

Double printing is nccissaryw lien tho lulls aic diawn in chalk, two 
stones being lequiied, one ioi the dialk woik, tlie other for the pen- 
and-ink woik ; and in chiomo-lifliogiaphy a s(pniafe stone is re- 
quired for the w’oik iu cadi coloiii. For lull details, ece Liiiio- 
r.BAvnv, vol. xiv. p. 699. 

Zincography has of kite yeais largely taken the place of litho- 
grajihy for piinting from liand-diawn transfcis, though not tor 
nand-diawiiig on the smfacc of tho zinc, ns on stone and copper. 

Zinc plates are less (ostly and bulky than lithogiaphic stones, and 
aro mm li innio conveniently handh d : thiiK a plate measuring about 
^3 by 28J inches and A of an inch thick weighs 60 lb, is easily 
carried by one man. aiui costs 16 shillings ; a litliographic stooe of 
the same surface is 4} iiudics tliick, weighs 450 lb, lequires toui men 

^ In the French and Austrian surveys corrections are made on fresh 
•op})er deposited by electricity over the iaulty paits, which aria 
scooped out. 




to Hit it, and costs about Prints from transfers to a lino plate 
are as satisfactory as prints feom transfers to stone, and l^ere Is no 
liability of the plate being fractured in the press, which not unfm*- 
quently happens to the stone. The surface of the plate is prepared 
by scraping it evenly all over with a razor blade in parallel lines, 
until all irregularities are removed ; the plate is then bent so as to 
present a slightly convex surface, which is ground with pumice- 
stone and water, and smoothed with a piece of steatite, and tlien 
given a grained surface with sand. It is flattened hy being passed 
through a press, after which it is ready to receive the transfer. The 
subsequent procedure depends, as in lithography, on the circum- 
stance that greasy suhstances do not mix with water and are repelled 
by gummy substances. The greasv ink lines of the transfer ai^ 
readily absorbed by the surface of tho plate ; then a pre|)aratlon of 
^m and decoction of gall nuts (to which a little phosphoric acid 
u added), ajipliod to the entire surface of the plate, ser^'es to etch 
the blank ground without affecting tho lines of the transfer ; but it 
prevent)! the ink from spreading, and also fills up the pores of the 
blank parts of the plate with a gummy substance, which repels a 
greasy ink. IViuting ink, therefore, applied as usual with a roller 
to the entire surface of the plate adheres to tlie inked lines only 
and can be readily washed off the blank 6])aces, and then a print 
taken will show tho inked lines only. The tmeing for transfer is 
drawn on parior thinly coated with starch to prevent tho gr^luc 
writing-ink from soaking into it ; the ink is a mixture of Paris 
black, Castile soap, white wax, tallow or sw'cct oil, and shellac, 
which being greasy is I'oadily absorbed by tho zinc. The tracing is 
laid face downwards on the plate and juisscd scvcnil times under 
the pressure of the roller of tlic printing press. It is then wetted 
and peeled off, the ink remaining on the zinc. The surface of the 
plate IS a^ain washed ivith the etching Ihpiid, wdiich removes stains 
mm the blank spaces and renders tn^em more susceptible of being 
equably wetted with water, and also— after a few drops of turpen- 
tine have been added — removes tlio unabsorbed writing-ink and 
helps to fix the lines. Tho plate is then ready to lie priiitcil from. 
The prill ting-ink is composed of lamp-black — with a little Prussian 
blue added— and linseed oil varnish of a thickness depending on the 
temperature and the subject. Small corrections on tho plate can 
be made by removing the surface with a strong solution of hydrate 
of potash, and then preparing a new surface to be drawn on by 
ap^ying dilute nitric acid and afterwards washing off the nitrate 
01 zinc. 

• Anastatic printing x>roducfi8 facsimiles of any inked pnnt by 
.transfer to a zinc plate, the inked lines on it being absorbetl in a 
greater or less degree by the plate. Tho print is laid face down- 
wards on blotting-paper, and brusbed with a solution of nitric 
acid diluted with five times its bulk of water until thoroughly and 
evenly saturated ; it is then placed face downwards on a zinc plate 
with a well-grained surface, and passed under the roller of a power- 
ful copper-plate printing press. The gifaso of tho ink, being set 
free by the acid, adhei'cs to tho surface of the pin to ; but, as tho 
amonut^f ink absorbed is much less than in the case of an ordinary 
transfer, it is strengthened by working up w'ith lithographic ink, 
oil, and gum W’uter until the surface is sufficiently strong to bear 
etching with tho usual ]>rc|)aration of gum, nut galls, and jihosphoric 
oi’id. Tho plate is now ready to bo printed from in the usual 
manner. If the original print is an old one, it must first have 
its ink softened by immersion in hot water containing half an ounce 
of caustic strontia for every pint of water, the time of immersion 
varjdng, with the condition of the print, from a few minutes to an 
hour. A jiriiit well worked up is often superior to the original. 

Photography having already been described in detail (see vol. 
xviii. p. 821b its application to matipitig and map- printing need only 
be noticed hero. The action of light cuii bo employed either by 
placing the map in contact with a sheet of sensitized iiufier and 
against a gloss plate in a printing frame, wdien tho light will pass 
through the map and produce a picture of it on tho paper, or by 
using a camera furiiishod with an object-glass, through which rays 
of light from the map are transmitted so as to produce a picture on 
a 8cu.sitizo(l glass plate, which can afterwards be printed from. Tho 
best known of the processes in which tho camera is not used is tho 
**cyanoty];>e’*; the pa]K3r is sensitized with a mixture containing 
nearly equal proportions of solutions of ammonio- citrate of iron 
and the loiTid -cyanide of pptassium ; the prints give white lines on 
a dark-blue gi'ound, and are very inexpensive. There are other 
}>rocell.ses of ]>rinting with the salts of iron, uranium, Ac. , which 
give an exact transcript of the original drawing with dark lines 
on a white ground. But they are only suitable lor ma|)s drawn in 
])«n and ink not larger than the glass plate of the printing frame ; 
uciiig therefore only serviceable in special cases wiien few copies 
are wanted, they are little employed and may be re^rded moro 
as curiosities than as ordinary methods of map-prmting Photo- 
graphv is generally elTected with the aid of a camera, and em- 
ployed to obtain a negative of a map on glass, from which prints 
may be taken either for use ^ ae or for transfer to a flat surface 
of zinc, stoue, or other suitaule material to print from. The map 
ifi dually ajtjtac^ed to a board suspended vertically in fui adjust- 


able feame, while the eamem’4ft plaottd im an ^ 

at right an^ee to the taiip fhuBe on a tmmway, aki^whfeh ii call 
be moved to any desired distance , feom the map. The dantera is 
fumished with a ground-^lass focusing screen, on which is pencilled* 
a rectangle whose dimensions are proportional to those of a corre- 
sponding rectangle oti the map, in the ratio of tho scale of the 
required photograph to that of the map. The map and the focusing 
screen are brought into pamllelism at such a distance that the 
imago of the roctangle on tlie map exactly coinchles with the rect- 
angle on the focusing screen. A sensitized collodion plate is then 
8ul)8titutcd for the screen and a negative taken, which is afterwards 
** fixed'* and intensified’* so as to x>roduce tho greatest trans* 
parence in tho lines and an almost opaque density of the ground. 
Printing from a negative is usually perfoniied by tlio action of light 
when only a few copies are wanted, and mechanically when many 
are w'anted ; the prints are taken directly from the migative in the 
one instance, and from a transfer of the negative to the surface of 
a stone or metal plate in the other. Of the processes of printing 
directly from the negative, silver printing, the oldest, is os yet 
unsurpassed for the delicacy of its results, but it is expensive and 
perishable; the prints are taken on x>aper coated wdth albumen 
containing an alkaline chloride, such as common salt, floated on a 
bath of nitrate of silver, and allowed to dry in tho dark. After 
exjiosure to light in a print ing frame, the prints are washed, toned 
wnth a solution of gold, and tnen fixed in a Ixith of byxiosulphate 
of soda, which dissolves all tho remaining unaltered chloride of 
silver. At the Ordnance Survey office platinum Tiriuting is now 
(1887) largely used instead of silver printing for all jiurposes where 
only a few copies of a map are required. It is more expensive, but 
the* prints are absolutely jicrmauent and are xiroducod more quickly 
than silver prints. Their rich velvety black colour and freedom 
from glaze render them peculiarly suitable. The jiaper is sensitized 
with a preparation of platinum and ferric oxalate. After exposuro 
to light, the image is developed almost instantaneously by laying 
tho print on a liot solution of potassic oxalate ; it is then washed 
in successive baths of dilute acid to remove the soluble iron salts, 
and after that in a few changes of water. Various processes of 
**col]o-chromate’* printing are also most usefully employed in map- 
priuting ; they depend on tho reaction of tho salts of chromium — 
paiticnlarly the alkaline bichromates — on gelatin, gum, albumen, 
or other colloid substances, which, in proxiortiou to tho amount of 
the action of light upon them, become more or less insoluble in and 
uimbsorbeiit of \vatcr, and acquire tho pronerty of taking up gi’easy 
ink and not attracting plumbago or other flue dry pigment in 
powder. AVlien the subject is in line the print is taken on pajier 
that is usually coated with a mixture of gelatin and biebromate of 
Xiotash, coloured with Indian ink or any other suitable pigment; 
after a few minutes* ex])osure in tho copying frame the papier is 
plunged into tepid water, which dissolves the unaltered gelatin 
in the blank iiarts of tho jirint— they have been protected from the 
light under the dark parts of the negative — leaving a clear imago 
ill pigment on a white ground. When tho subject is in half-tone, 
the gelatin film has to bo detached from the mj»cr that it may 
be developed by being washed on the uncxjiosed side, a temporary 
sujiport being employed to preserve the imago from injuiy during 
the washing ; tho most delicate shades in the half-tones are thus 
perfectly preserved. 

In the jirocesses noticed above it is necessary to repeat the opera- Phot 
tion by cxnosure to light for every print produced ; tho rate of mecl 
Xirinting will thcreforo be more or less dependent on the sensitiveness ical 
of tho paper, tlie strength of tho light, and the condition of the print 
atmosphere. In the processes about to be described these dis- 
advantages are obviated by transferring tlio jihotographic image to 
a surface of stone or metal, from which prints may be made mechani- 
cally in any numbers independently of light or weather. The 
]>hoto-inechauical processes are broadly divisible into two classes, — 
one comprising photo-lithography, photo-zincography, and photo- 
typography, for tho reiiroductioii of subjects in lino only; the 
other, nlioto-collotypo and photo-gravure, for subjects iu mezzo- 
tint or half-tone as well os line. 

l*hoto-lithognipliy and the analogous iihoto-zincography are the Phot 
ItroccBses whiJli have hitherto been most extensively employed for Utho 
map printing. They are the simplest to carry out ; they allow grapl 
the pnotographs of several sections of a man which may too and 
large to bo reproduced as a whole to be combined ; and additions phot 
and concctions may be readily made hy hand on the stone or zinc zince 
plate. The xiriiits for transfer from the negatives are taken on paper grapl 
coated with a mixture of gelatin and potassium bichromate^, as in 
the pigment printing process, except that the greasy ink or colour- 
ing matter is not mixed with the gelatin, but applied evenl)r over 
the surface of the prints after exposure to the light. The inked 
print is immersed for a few minutes in tepid water to soften the 
gelatin still remaining soluble in the parts not acted upon by light, 
and is then laid on a sloping plate and w’ashed with a soft sponge 
until all the unaltered soluble gelatin and the ink overlying it are 
removed. The lines on which the light has acted remain insoluble 
and retain the ink^ forming a clear image of the subject in a greasy 





t&k, Wto a mi^p.ls Iilicitdttnip^bd in idvml aeittions, m often 
> 1iic|r|M»^ii t»ch section oveiijii;]^^ 

. from the dilfereni Dentives to be iitietly joined together without 
(diowihg lines of Juncnon; if the whole is too la^ to be printed 
on a single sheet of paper, it is cut up into sections for printing 
Separattily. 

0 - The object of photo-typography is to obtain by photograpliic 
* agency a surface block which may bo set up with type and printed 
ly. in the same way as a woodcut. The image may lie obtained on a 
sine plate by tiansfer in the same way as for photo-sincography, 
or it may bo printed directly from a reversed negative. In the 
latter case the zinc plate is usually prepared wnth a thin coating 
of bitumen, a aulistance which has tlie pro|)erty of becoming in> 
soluble under the influence of light, so that, when after exposure 
the plate is washed with turpentine or benzole, the image remains 
on the zinc, while the ground is washed away. In both cases the 
image is strengthened by careful inking and by the application of 
powdered resin, which the plate is heated sufficiently to melt. The 
image is then etched with nitric acid. The operations of inking, 
applying resin, and biting with acid are repeated several times, 
until the plate is bitten sufficiently deeply to give clear prints. 
In another process, which is perhaps preferable for fine work, a 
mould is obbiinod by electrotyping a relief in swollen gelatin, the 
surface of which has been motaUized witli plumlwigo or bronze 
powder. These processes are largely used for producing small maps 
to illustrate books and ncw8}>a]>ers, hut not for maps of ordinary size. 

The three mechanical processes just noticed ai'e only applicable 
to maps drawn in line, and to got good prints every line should be 
of the same blackness, though of dinerent breadth. Attempts have 
been made to reproduce brush-shaded drawings, exhibiting con- 
tinuous gradations of shade, by photo-lithography and photo-zinco- 
graphy, but with very partial success, and only by breaking up and 
destroying the continuity of gradation. The following processes 
are specially suited for reproducing maps in half-tone. 

0- In photo-colloty]»o, so-called from the printing surface being of 
■ golatiii, a plate with a perfectly smooth surface, usually of thick 

S 'ass, either is coated wdth a sensitive mixture of gelatin and 
chromate of i)otash, upon which the photographic image is pro- 
duced by the action of light through a reversed negative, or is 
employed to support a gelatin film on which the image has been 
imprinted from an ordinary negative, and which is attached to the 
plate with suitable cement. The gelatin when properly inoisteneil 
possesses the valuable property of receiving a greater or leas amount 
of ink in dilfcrent jairts of the image in exact proportion to the 
intensity of the action of the light on each pari ; thus it is capable 
of rctirodnciiig the most delicate gradations of shade. The process 
is aamirable for maps of small size, which only require a single 
plate, but is not suited for making a combination of sections to 
form a map of ordinary size ; nor can additions or corrections bo 
made on the gelatin film, which is, moreover, so tender that it does 
not readily jionnit of a largo iiuiuher of jirints of uniform quality 
being taken, and is easily damaged. 

o- The several methods of obtaining an incised imago on a copper 
ire. 2 )lato by means of photography are broadly divisible into the two 
groups of electrotyping and etching processes ; one of each W'ill be 
briefly noticed. (1) A positive pigment print, forming a relief in 
hardened gelatin, is devclojwd on a silvered copjKjr plate by the 
ordinary operations of the autotype or pigment printing process; 
it is then blucklcadcd and (‘onper is deposited on it to form an 
electrotype intaglio, from wliicli prints may be taken in the usual 
way, thi’co to four weeks being required for the deposition of enough 
copper to produce a plate of suiiicient thickness. (*2) A negative 
pigment print is developed on a highly polished copper plate, upon 
wliicli a very line grain of powdered resin has been dcjwsited ainl 
fixed by heat. The intaglio is obtained directly on the jdate by 
biting in with a solution of j»crclilorido of iron, whi<*li penetrates 
the gelatin film with comparative tuiso in those parts rcpresciiting 
the shades and lines of a map, where there is little or no gelatin, 
and thus bites tlie cooper to a considerable depth, while in the 
parts representing the blank spaces and ground of the man, where 
the gelatin is thicker, it penetrates with more and more uilficulty 
as the thickness of the gelatin increases, and in the highest blanks 
should leave the copper untouched. The operation of biting takes 
•lily a few minutes, and the gtavuro is remarkai)lo for its delicacy 
of gradation and richness of dfect ; there is, how'cver, sonic difllculty 
in etching to the proj^sir depth so that tlio plate may stand much 
printing without the loss of the finest tint. In both cases the 
copper plates have to bo protected by a facing of steel before they 
can be printed li'om. The processes have not yet been used to any 

f reat extent for maps wdth half-tones, but they are very promising. 

'or maps in line uie first method gives excellent results, and is 
largely employed in the Austrian and Italian surveys. 

X. Instruments. 

The instruments employed in survey operations are 
broadly divisible into two classes, one for making the 


requisite linear e^d angular nieastiremeuts on the ground, 
the other for plotting the data thus acquired on paper, 
and for measuring from the map, when completed, lengths 
and areas wliich it may not be convenient to calculate ■ 
from the numerical data. As a rule different instruments 
are employed for the mensuration on the ground and for 
the plotting on paper ; but to this rule there is a notable 
exception in the plane table, by means of which all bearings 
may be drawn directly on paper with a sight rule, without 
previous measurement of any kind, and thus a plot of the 
ground may be constructed without employing any other 
instrument. 

FUld ImtrunienU , — ^These are of two classes, — 11 near, for deter- Field 
mining distances directly by actual measurement along the surface iustni- 
of the ground, and angular, for detcruiining the bearings of, o'* the ineiitH. 
angles uetween, any objects. Some instruments arts automatic, as 
the needle, which points to the magnetic north, the plumb-line 
and the spirit-lovef, wiiich indicate the direction of gravity, and 
hypsoinetera of various kinds, for measuring altitudes; othem 
aro^ entirely controlldd by the manipulator. Some require to be 
rigidly supported on the ground, as measuring bars and theodolites ; 
others are adapted for fioxihle supports, as reflecting and magnetic 
instruments, which may be employed either on land or on the 
oscillating dock of a sliip at sea. Some, as magnetic conuiassos, 
measure angles in the horizontal piano only ; others, as theoaolites, 
in two planes, — one horizontal, the other vertical ; others, as reflect- 
ing instruments, in all planes ; others, ns levelling instruments, 
measure nothing, but Binqdy indicate a plane of reference. And 
there are certain instruments by wliich angles are measured in the 
ordinary way, and direct distances are determined by micrometric 
measures of the small angles subtended at a distance by objects of 
known dimensions. 

Linear instruments are of two classes,— one for exact measure- Linmr 
ment of liaso-lincs the lengths of which ai‘e required to bo known instrii- 
with great precision, the other for onl inary and i-ough measure- menta* 
ineiits. Among the former may bo included the Colby apparatus 
of compensation bai*8 and microscopes, described in sect. I., § 2 
(p. 696 above), BesseVs apparatus, tnoso of Stmve and the United 
States Coast Survey, and Purro's (adopted by the Spaniards and 
the French in Algiers), which have already been doscribed in Eautu 
(Fiuuuk op thk), voL vii. pp. 698, 600, and Geouksv, %’o1. x. pp. 

163, 164. For less exact but still essentially accurate measures 
the instruments most commonly employed aro the brass or steel 
chain of 100 links, the grailuated metallic tape, and the offset pole. 

For reconnaissance and rough measurement, pcrumbulatorK, with 
wheels of known periphery and dials to indicate the number of 
revolutions, are Ingoly used in India. Crinoline wire lias been 
employed W'ith advantage in Australia ; it is so light that a length 
of 1000 feet or more may bo easily carried, rolled on a drum, by 
one man, who ])ays it out as wanted; he is usually followed by 
another, who commences rolling it up at the o}>pQsite end when 
an entire length has been laid out on the ground. Air lines are 
sometimes measured by stivtrhing the wire over the tops of trees 
in valleys obstructed with forest, also the breadths ot rivers by 
resting the wire on logs anchored at suitable intervals to support 
it above w atcr. 

Angle-measuring instruments are of two classes, direct and re- Angle 
flc<-ting. Botli are provided with an aligner, usually a telcscofie, nieasur- 
which is pivoted over the centre of the graduated ciiclc or sector ; ing 
111 one the aligner is pointed in succession to any two objects the iustra- 
aiigle betw'cen whicli is being measuied ; in the other it is ]>ointed menU. 
to one object, while an image of the second is ihrow'ii on the first 
by double reflexion from a pair of mirrors. Reflecting instruments 
arc largely employed in nautical surveys, as they can bo held by 
the hand and do not require a rigid su]>port ; but they are very 
rarely used in land surveys. A description of thnn W’ill he found 
under Sextant (vol. xxi. pp. 724-72.6). They give the angle in 
the plane in wbich they are held ; and, whenever this plane is 
sensibly oblique to the linrizon, the angle, must bo reduced by cal- 
culation to the plane of the horizon laifoie it can he employed in 
the work of a land survey. The other instruments give the required 
horizontal angles, whatever the altitudes of the objects observed. 

The circles of angle-measuring iii.struineiits aro^ usually divided 
into 360 equal parts called degrees, and subdivided into spaces 
ranging downwards from thirty to five minutes of ai'C, according as 
the diameter of the circle is increased. Smaller arcs are measured 
by interpolation between the subdivisions, with the aid of a circle 
reader which moves with the aligner. All instruments except 
those of the simplest form are supjdicd with one or more circle 
readers and spirit-levels and a telescojie ; these important adjuncts, 
which are cominon to so many instruments, will therefore be first 
described, and afterwards the more important instruments which 
are employed in connexion with survey operations. 

Circle readers are of two kinds,— the vemier and the microscope. 




‘Tit'-- J; ' ‘ / - .■■ ' ;; * i,/ - , .. 

, Bdihlmt held over dicUmi ititf oa&iaN^t^ 

, idvoted over ite centre. Tho Vernier aaovee ln eoi^t vritii 
. OKirfiice of the eirele« while the microecope views it k short dietettbo 
off; the former is nenallv applied to circles whose diameters do 
^ not exceed 12 inches^ the latter to those of larger diameter. Both 
hinds of reader are applicable to linear scales as well as to graduated 
circles, the nucrosco|)6 being usually employed when most precision 
is desired. 

The vernier is so called after its inventor, a Frenchman. Its 
principle is very simple. The s^iace between any convenient number, 

of graduations on the circle is set off on the vernier and divided 
into (71+1) equal parts ; then some one division of the vernier will 
always coinciuo with a graduation of the circle. On counting the 
divisions from the index onwards it is found that the coinciding 
division, say the Tnth, of the vernier is opposite the TTtth gradua- 
tion of the circle, counting from the last one passed by the index. 
This indicates that the distanco of the index from the last gradtia' 

tion is parts of the space between the graduations ; ti is in- 

variably taken as an odd number, such that the unit of ( 71 + 1) may 
be some convenient aliquot part of the circle, os a minute for a 
circle divided into degree spaces. 

The micrometer microscope presents the combination of object 
a^d eye glasses met with in ordinary mioroscoiies, with the addition 
of a wire-carrying diaphragm, movable by a screw, for inicromotric 
measurements in the plane of the focus of the object-glass. The 
tube is conical at the object end and cylindrical at the eye end ; 
the box of the micrometer is mounted betw'een these tw»o parts at 
Tight angles with the visual axis. Tho tube is held at the extremity 
* of the arm of an alidade, in a collar in which it may bo moved closer 
to or away from the surface of tho circle, or be turned round so as 
to plaice the micrometer tangentially to tho circle. The distance 
between the micrometer and tho object-glass is usually about four 
times that between the object-glass and the face of tho circle, and 
thus a coiTOspondingly magniiicd imago of tho spaces between the 
graduations is obtained in tho plane ort measurement. The ohject- 
, glass is hold in a small tube w'hich can be screwed in or out of tho 
principal tube, to enable tho length of the imago to be adjusted to 
an exact integral number of revolutions of the micrometer. Tho 
box of the micrometer and the wire diaphragm are rectangular, the 
latter sliding to tho right or left ivithiu tho former. Slow motion 
is communicated to the diaphragm by tho micrometer screw, which 
passes into it through a collar In one side of the box, against which 
tho sliouldor of the screw is pressed by an internal spiral spring 
acting against the sides of tho diaphragm and the box. The screw 
is furnished with a circular head divided into a number of equal 
mrta-- usually 60, each equivalent to 1" for circular arcs, and 100 
for linear scales — and is rotated opnosito an index arm fixed on tlio 
box ; complete revolutions arc marked by the teeth of a stationary 
comb, which is fixed above tho wire of tho diaphragm and viewed 
with it through the eye-piece. 

The spirit -lovel consists of a glass tube not quite filled with 
alcohol, a small quantity of air being left, wdiich rises as a bubble 
to the highest part of the tube. In small and coarse levels the 
diameter of the tube is largest in the middle and decreases uni- 
..forinly tow^ards tho ends, whi(jh are clo.sed by the blow-pipe; in 
long and delicate levels the tube is cylindrical, but with a longi- 
' tudinal portion of the interior surface ground to the curvature of 
a circle of greater or less radius according as the level is designed 
to bo more or less sensitive, and it is sometimes closed by circular 
glass stoppers cemented into the ends. When the tube is held 
Tiorizontally, with the curved surface of the interior uppermost, the 
middle part is occupied by the air bubble. lanes are etched on tho 
outer surface at equal distances fi*om tho central point, to enable 
the tube to be set with the bubble exactly in the middle, or a scale 
graduated throughout its entire length is provided, to enable any 
deviation from centricality to be measured and the corresponding 
dislevelment to be calculated and allowed for subsequently in the 
reduction of the observations. Tho glass tube is commonly fixed 
in a metal tube, with plaster of Paris for protection ; but, os it is 
. then liable, under changes of tomporaturo, to torsion and strain, 
which may sensibly alter its curvature, it is preferable to pWo it 
in a metallic cradle and rest it on cork Wiings, with due provision 
against sliding, the whole being covered wiUi a glass cylkidor if 
need be for mrther protection. Tho metallic cradle or tnlio is 
attached to any instrument on which the level is to be mounted ! 
by adjusting screws, for sotting it correctly with reference to the | 
axis of rotation with which it is associated. The value of a division | 
of the scale, in seconds of arc, is usually called the **run,’* and is 
determined by attaching the level with its scale to a (generally) 
vertical circle, and taking both the circle and the babble end lead- 
ings in different positions of tlio circle. As the length of the 
bubble is much affected by changes of temperature, and the curva- 
ture of the tube may not be identical at all points, values of the 
run are commonly obtained under widely differing temperatures. 

The telescope consists of a tube, carrying an automatic olject- 
glasB and an oye-pieoe which holds dther a pair of lenses fbr viewing 
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viewed natUmllsr*’ 

Serving celestial ohi^cts, the latter ibrolierv^^ 

field ot view being more or less extennve, a centaral^lfit i^astibt 
lished in the tube, usually by the intersection of a pialr of fine VHheir 
or spider lines— one vertical, the other homontal-— in the plane of 
the image, and the telescope is directed by bringing this point on ' 
any specific object in the fi Ad. As the interval between the object* 
glass and the image varies with the distance of the object, a tube ^ 
IS provided to slide within the telescope tube and carry the objecte 
glass at one end, while the telescope tube carries the diaphragm 
and eye-pieco at the other end, or mce verm, Thq image and die 
wires are brought into the same plane by a focusing screw, which 
acts on the inner through the outer tube. Tho wires $re attached 
te the surface of an adjustable annular diaphragm, which ^ held 

the^ other vertical-^vith shouSers wmking against ^le ext^ior of 
the tube in which the diaphragm is contained, so as to move it to 
the right or left and up or down, in order to bring the point of 
intersection of the wires into the visual axis of the telescope. In 
practice the first ai^ustment is to set the eye-xdece to distinct vision 
of the wires ; tho object-glass is then set truly to focus, which is 
accomplished when no apparent parallax, or movement of the image 
relatively to the wires, is seen on shifting the position of tho eye, 
for this would indicate that the image is either in front of or behind 
the piano of the wires. The line joining the point of intersection 
of the wires with the centre of the object-glass is called the ** line 
of coUimation," and tho diaphragm should be so fixed that this line 
may always be peipendicular to the axis 011 which tho telescope 
revolves. 

The surveying compass gives tho magnetic bearing of any object, 
and is the simplest of all instruments for measuring horizontal i 
angles. ^ It consists of a magnetized needle, with an agate centre, I 
poised on tlio point of an upright pivot in the centre of the bottom 
of a circular box and carrying a concentric ciranlar card or silver ring, 
the circumference of which is graduated into 360^ and is sometimes 
further subdivided. Tho aligner is constituted by a pair of sight 
vanes attached to the box at opposite extremities of a diameter, 
one vane having a narrow slit for the eye to look through, the other 
with a wider opening bisected by a vertical iviro to be set on tlio 
observed object. There is no circle reader, the prolongation of the 
wire on to tho graduations being estimated by the eye ; and there 
is no level, for the circle xioises itself horizontally on tho supporting 
invot. 

1'he prismatic compass is similar to the surveying compass, with I 
the addition of a prism in the cyo vane througli ivhich the ivire oft 
tho sight vane and the divisions of tho circle arc viewed apparently p 
together ; the division with which the wire coincides when tho 
needle is at rest indicates the magnetic azimuth of any object bisected 
by the wire. Tho sight vane carries a mirror turning on a hinge, 
to enable objects to be seen by reflexion which may be too high to 
be seen on the wire ; the eye vane is furnished with a pair of dark 
glasses to be employed when tlio sun is lieing observed. 

Magnetic iustruiucnts are useful for rapid reconnaissance and 
rough survey, and for tilling in the minor details of an exact survey, 
but they are not to be relied on to give bearings with eraors less 
than ten to fifteen minutes. In plotting, however, bearings are 
preferable to angles, for, by drawing a number of meridional lines 
parallel to each other on the paper, each bearing may be plotted from 
an independent meridian without any accumulation of error, such 
as arises when a number of angles are plotted in succession with 
the protractor adjusted on short lines. 

The plane table is in its usual form simply a rectangular board I 
mounted horizontally on a stand, on which it may be turned round i 
and set in any required position ; it is furnished with a fiat sight 
nilo, which usually carries a x»air of sight vanes and has a beveUed 
edge, parallel to tlio line of sight, to serve as a ruler, also with a 
magnetic needle. Occasionally the constniction is more elaborate, 
and the board is surrounded by a marginal frame with graduations 
radiating from the centre as the degrees of a circle, so that it may 
be used as an instrument for measunug horizontal angles, while the 
sight rule is furnished with a telesoopo, whieh takes the place of 
the vanes and is mounted on an axle to measure vertical angles. 
The size is made as great as is consistent with the limits of porta- 
bility in each instance, so that tho slieet of paper to bo drawn on 
may be as large as possible. The standard plane table of the Indian 
Survey measures 30 inches by 24, and is modb of planks of well- 
seasoned wood 1 inch thick, with transverse edge bars below to 
prevent warping and buckling. It is set up on a stand, usually 
a braced tripod, to which it is clamped by a powerful hand screw 
passing through the head of the stand into a brass socket fixed 
centrally under the table ; the screw when relaxed serves si s 
pivot, round which the table may be turned in azimuth and set iu 
any r^uirod position. The table is then firmly clamped so as 
to maintain a constant position during all the subsequent laying 
off of bearings. The si^t rule is 80 inches long, 2 wiae» and tmv* 
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; ^4«' h«ld in a reeton^tir briisa box an 4iich broad, {placed ou tho 
‘ table vhtiat it ia tong aet attdifterNvarda reihoveda Hei^ita may 
' 'b» dotetoinad on l^a apot uritli the aid of a clinometer, fomed of 
< a bar carrying a apirit-tevel and a pair of eights, one of which has 
a se^e of tangents graduated to radius » tho interval between the 
atots. For the method of employing the table sec § 4, p, 709 above. 

The theodolite, the most important of all instnimonts for the 
purposes of a survey, is a combination of two graduated circles 
placed at right angles to each other, for the measurement of hori* 
sontal and vertical angles, a telescope, which turns on axes mounted 
oentrically to the circles, and an alidade for each circle, which 
' carries two or more readers of the arcs through which the telescope 
is moved. The whole is supported by a pedestal I'esting on foot- 
screws, which are also employed to level the instrument. The size 
varies from a minimum with circles S inches in diameter to a maxi- 
mum withu 3d-inch horizontal and an 18-incli vertical circle, the 
weight ranging firom 4 lb to 1000 lb ; tho dimensions and magni- 
fying powers of the telescope increase with the diameter of the 
horizontal circle. The telescope may be connected rigidly with 
the alidade and move with it wddlc tho circle remains stationary, 
or with tlie circle and move with it while the alidade remains 
stationary. Tho varieties of form as well as of size are numerous : 
in some the telescope may be completely turned round in altitude 
as well as azimuth, and pointed to any object celestial or terrestrial ; 
in others the range of movement in altitude is restricted to about 
25" above and 25" below tiio horizon, and a pair of sectors are 
substituted for the complete vertical circle ; in some tho tclescoiie 
• and vertical circle are ]^aced between, in others outside of, tlio 
^ pillars which support their comuioii axis ; in some tho pedestal 
IS a simple Iribracti resting on throe foot-screws, in others it takes 
the objectionable form of a hall caiTying tho vertical axis and a 
socket holding tho hall between two parallel plates, which are 
antagonized and set firm by two paiiu of foot-screws, turning in 
sockets fixed to tho lower plate, while their heads are pressed 
against the upper plate, to fix it and bring the instrument into 
level at the same time. There arc numerous other specialities of 
form which have been introduced to meet specific retpiircinonts ; 
but these cannot be noticed hero. 

Tho transit theodolite is an alt -azimuth instrument witli the 
graduated circles of oiiual diameter, usually 6 to 8 inches. The 
telescope is mounted between a pair of conical arms which taper 
outwards and end in cylindrical pivots, constituting what is called 
the transit axis of the iustriiment. The pivots rest ou Y's or in 
semicircular collai*s, on the heads of a pair of pillars, which are 
made of sufficient height to enable tho telescope to I'evolvo between 
them and he pointed to stara in tho zenith. These pillars stand 
on a circular plate, which serves as tho alidade of tlie horizontal 
circle and is usually constructed to revolve round a vortical axis 
fixed in tho centre of the plate of tho horizontal circle ; this axis 
passes downwaiils into a socket in tho centre of a tribrach, which 
forms tlie pedestal of the instrument and rests on three mill- 
headed foot -screws by which tho instrument is levelled. The 
vertical circle is mounted centrical ly on one of the cones of tlie 
transit axis, near tho pivot end ; its alidade, usually a rectangular 
plate carrying a pair of verniers, is fitted centrically over thnt axis, 
III contact with tno circle but nearer the shoulder of tho pivot, and, 
while the telescope ami tlie circle revolve together, it is liehl station- 
ary by an ad jushible arm the end of which is pinched between a ])air 
of antagonizing screws mounted on tho nearest pillar. Tho alidade 
of tlie iiorizontal circle carries tno or three equidistant verniei*8, 
because any error in centring uii alidaile over a circle is eliminated 
in the mean of the readings whenever two or more verniers, placed 
at equal distances apart round the circle, are read. A damp, with 
a tangent screw for communicating slow motion, is attaciied to the 
nearest pillar, to act on the vortical circle and the tdesi’ope ; another 
ia attached to the plate of the horizontal circle, to act on the alidade 
. of that circle and so also on the telescope for azimuthal motion ; and 
a third to the pedestal, to act on the plate of tlie horizontal circle. 
The first two are employed in measuring the vertical and azimuthal 
angles, the third in setting tho zero-diameter of the horizontal circle 
in any specific direction, with a view to the repetition of the mea- 
surements of tho azimuthal angles at difFcrent parts of the circle. 
For levelling the instrument, two levels are fixed at right angles 
to each otto on tbe plate of the alidade of the horizontal circle ; 
a third ia attached to the telescope, or, preferably, to tho alidade of 
the vertical circle ; a fourth is mounted on tho transit axis when 
levelling for astronomical observations. A magnetic compass or 
needle is added, and also a plummet for centring the instminent 
over the station mark. 

Theodolites are designed to measure horizontal angles with 
greater accuracy than vertical, because it is on the former that the 
most important work of a survey depends, and they are measurable 
' < with greatest accuracy ; measures ot vertical angles are liable to be 
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repeatedly with staves at short distances! "Wheu truly a^usted i3is 
theodolite measures the horizontal angle between any two objecfii^ 
however much they may differ in altitude, as the pole star and Snyt', 
terrestrial object ^ but, as adjustments are not always made 
accuracy nor perinanently maintaiueil, it is desirable always Wr 
take the observations in pairs, with tlio Ihce of the vertical cirrio ' ; 
alternately to the right and left of the observer, for this eliminates 
collimatiou error from the Iiorizontal angles and index error in thc< 
setting of the spirit-level from the vertical angles. 

When a horizontal angle is measured several times for greater 
accuracy, one of two methods of procedure is adopted. (1) The 
angle is measured once or oftener in the usual way, the horizontal 
circle remaining clamped and the telescope and olidade moving ^ 
over it; tlion tlio position of the horizontal circle is shifted^' at 
often as jhay bo desirod, and after each shifting the angle is again 
measured as formerly ; thus a separate numerical result is obtain^, 
for each operation. Or (2), the first object A having been observed 
and the telescope set on tho second object B, tlie horizontal circle ' 
is uiiclamjiod and turned round until the telescope is brought lack 
on A, when it is ^iti clamped ; then the alidade is undamped and 
the telescope again moved over the horizontal circle to bo Set on' B. 
The operation is repeated as often as may bo desired. Tlio vernier 
readings are only taken for the firet toleBco|[)e pointing to A and 
the lost to B ; their difference -f 360" for every complete revolution 
of the circle, divided by the number of repetitions, gives the angle. 
This method is objectionable when a round of several angles has to 
1)0 nieasqred, but it enables the value of a single angle— more par- 
ticularly a small one, as between objects in the same field of the 
telcscppo— to be determined accurately with much greater rapidity 
than the first method. 

An auxilipy telescope is sometimes fixed below the plate of tho 
horizontal circle of n theodolite, to bo pointed to a referring mark 
while the upper telescope is being moved almut, and thus to servo as . 
a check on the general stability of the instnnncnt and on the pet- 
manence of tho initial setting of the eirolc during tho nieasuremeut 
of a round of angles. When a theodolite is set up on a lofty 
scaffolding which is liable to bo swayed by the wind, or on a stand 
which cannot be readily isolated from tho observer, horizontal 
angles may be measured accurately by employing a second observer 
to keep thu auxiliary telescope truly pointed to a referring mark 
while tho observing telescope is being iHiinted. 

The subtense transit theodolite differs from the ordinary transit 
theodolite merely in having a pair of wire -carrying micrometers 
mounted in the telescope tube, in order that the small angle sub- 
tended by a distant object of known dimensions, or by two objects 
sufficiently near each other to bo seen in the same field of the tele- 
scope, may be measured wdth greater facility and precision than ou 
the gradiutod circles in tho usual way. Tho micrometers are held 
ill a rectangular box, one on the right hand, the other on tho left, 
uith the wires brought as closely us possilile into the plane of the 
fixed wires in tho ordinary diaphragm ; the box cun be turned on ^ 
the tele&oopc tube through an angle of nitlicr more than 90®, to 
enable the micrometer wires to be set parallel to either the hori- 
zontal or the vertical wire of tlio diapliragm, or to be placed at any 
dcsiredanglc of iiieluiation. The subtense object usually cmployea 
in survey woik is a polo of known length ; if held perpendicularly 
to the line of sight of the telescope, its direct distance may ra 
determined from the angle measured by the micromotors with a 
sufficiently small ixMcciitagc of error to make this metliod preferable 
to chaining over rough ground. •The iiistruinciit has been advan- 
tageously employed in carrying traverses of considerable length over 
ground which was itupructiiiable for direct linear measurements. 
The micrometers ore also serviceable in astronomical observations 
for time and longitude, for they give additional wires on which to 
observe the passage of a star, at distuiicos from the fixed wire which 
may lie varied with the speed of the star ; and for determining the 
longitude they jicrmit numerous nieasurcb of the distance between 
the edge of tlio moon and a star to be taken, immediately before 
and after occultation. 

Kekhold’s omnimeter is a theodolite furiiishod with a microscopo 
of considerable magnitude facing a gradiiatcd linear scale ; the tuuo 
of tho microscopo is rigidly attached to the telescope lube, eitlior 
at right angles or parallel to it, so that tho two always move to- 
gether. The scale is fixed either parallel or |»erpcndicular to tha 
alidade plate of tho horizontal circle ; thus, when the telescope ia 
moved through vertical arcs within the range of tho scale, the 
tangents of tho arcs aro measured by the microscope on the scale. 
The latest and best form of the instrument is shown in fig. 8, 
which represents a transit theodolite converted into an ouiuiraeter 
by the applicat i on of a inicrosc o pe AB to the telesco pe at ri ght 

1 This is often done arbitrarily, but sysleniatio shifts which bring equldfa- 
tant giwduatioDS of the circle under the venilers during all the telescope point- 
ings to any one object are alwaye prefstabto (eee sect I., f 9, p. 098 above). 
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anglM iS9 it, and of a acale Cf to the plate of the alidade ^ hoti- 
sontal circle in a plane parallel to that of the Yortleal dtete. the 
microscope is 
furnished aith a 
diagonal eyc-^ 
piece, through 
wliich the obser- 
ver ]ook.s down 
on the scale. The 
icale is divided 
into 100 eqiud 
parts, and is mov- 
nlile in its bed- 
plate through 
the length of 
one of these di- 
visions by one 
rotation of a mi- 
crometer screw, 
with a large 
head, JD, the cir- 
eunifei’ence of 
which is divided 
into 100 equal 
parts, eaeh divi- 
sible into fifths 
by a vernier. The 
microscope has a 
fixed wiro in a 
diapliragm at its 
eye end, and, 
when the tele- 
scope is sot oil 
an object and 
* the wire is wen 
Ix^twGcn a pair of 
divisions on tlie 
scale, the scale 

moved by the micrometer screw until the nearest division i.s brought 
under the wire ; the scale reading corresjHinding to iho liorizonial 
position of the teluscojH) being known, the ditference botwoen it 
and the reading when the telescope is iiointing above or below the 
horizontal iilaiio is the tangent of the arc of elevation or depresHion, 
to radius = the jicrpendicular from tho axis of rotation of the tele- 
scope to the scale. Tlius 
both the distanoQ and 
the height of any point • 
over which a stall of 
known Icngtli has been 
set up vertically may be 
readily determined with 
fair accuracy. Let 0 (fig. « 

D) be the position of the 
transit axis of tho telescope, ()A tho direction of the tolc.scope 
when horizontal, and Oa the corresponding direction of the micro- 
scofie at right ai]gle.s to the scale mim; lot M he a distant point 
over which tho staff MN" has been set up vertically, and let m 
and w be the graduations under the microsco[»e when the icle- 
scoiio is pointing to the bottom and top of the staff ; then, since 
J/A'^and Oa are known, the horizontal distance OA and tho height 
AM are determined from the proportions 
OA : Oo. 1 , 

It is essential that the focusing tube of the microscope should 
always move parallel to the visual axis when different divisions 
of tho scale are being brought into focus, otherwise emus niatena]Iy 
exoeiwling the quantities appreciable by the niicromcter may be 
caused. 'J'he Huour results thus obtained are satisfactory when the 
subtense staff is set up at a moderate distance ; the instiiiinciit 
lias often been used with advantage in localities where nicusiir- 
ing chains could not be conveniently employed. As an angular 
instrument it is identical with tho ordinary transit theodolite, as 
will bo seen from the figure, which may be inferred to as illus- 
trating the desciiption of that instrument; tlio foot -screws are 
represeiitod as resting on a plate such as is usually fixed on the 
head of a folding tripod stand, their lower extremities, ns well as 
the grooves in wdiich they are placed on the platen, being concealed 
from view by a capping upper plate, which is c]am).ied over their 
shoulders to prevent tho instrument from falling off the stand, 
latic In aii^ theodolite with a telescope of tho ordinary form the height 
ion, of the pillars must necessarily be somewhat greater than half the 
lo- length of the telescope if stars in the zenith are to be observed or 
if the telescope is to lie completely rotated on its transit axis ; the 
higher the pulars the higher the centre of gravity, the less perfect 
the stability of the instrument when set up for observation, and tlie 
greater its weight and cumbersomeness for transport. In Germany 
and Russia theodolites and transit instruments are sometimes em- 
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counter^ise to the, ol^ect end heing substituted iijn ns thiee : am 
a prism is inserted at the intBrsection Of the visual am with the / 
transit axis, so that the rays of light fjrom the obfect-glsqa may he ^ 
reflected through one of the tubes of tlie transit axis to an eye-mece ; 
ill the pivot of this tube. In this case the pillars need only be nigh 
enough for the counterpoise to |iass freely over the plate of the 
horizontal circle ; but the observer has always to place himself at 
right angles to the direction of the object he is obs^ving. 

The levelling instrument consists of a telescope which carries a Lmllii 
long spirit-level parallel to itself and is mounted on a horizontal Instro- 
plate, which is fixed rigidly cither on the head of a vertical axis ment. 
revolving w'itliin a socket in the centre of the pedestal or on that 
of a hollow COHO revolving round a vertical axis which projects 
upwards from the pedestal. There are various forms of the instru- 
ment ; in the Y-level tho telescope rests on a pair of Y’s, in which it 
con be lioth lotated and turned end for end; in the dumpy level 
the telescope is rigidly attaclied to its supports, and its tube is 
made shorter and of greater diameter, to carry an object-glass of 
shorter focal length and larger aperture. A magnetic compass is 
attached to the instrument to enable tho bearing of the levelling 
staves to be taken wbenever desired. Levelling staves are of a 
variety of ]>attern8 amt arc graduated in various ways, best on 
both faces and dissimilarly, for a chock on accidental errora of 
reading, as indicated in sect. III. ' 

Reflecting levels are portable instruments which may be held by Refleoti 
the hand for rough and rapid survey work. They are of two forms : levels*, 
in one an image of the eye of the observer, in the other an image 
of the bubble of a spirit-level, is seen by reflexion on a level with 
the observed oldect The first consists of a square of common 
looking-glass, 'which is set in a frame suspended fiom a ring on tho 
line of prolongation of one of the diagonals in such a manner as to 
swing freely but not turn round on its axis of suspension ; the fraino 
is iveightecl by a metal plate behind, to which it is so adjusted 
that, w hen susiionded, tho plane of the surface of tho mirror will bo 
vertical. A small jicrtion of the glass at one end of the horizontal 
diagonal is either cut away or unsilvered. When the imago of 
the observer’s eye is seen on the diagonal, all objects bisectoa by 
the diagonal, whether viewed through the opening in tlie minor 
or by rctloxioii, are on the level of the eye. The second consists 
of a tube open at the object end and closed at the eye end by a 
disk which is perforated with a sight hole ; a min'or filling up half 
tho section is fixed in tho tube, fiicing the eye end at an angle of 
45’’ with tho axis ; and an all-roumi transparent spirit-level is 
mounted over an opening above the mirror, and its bubble is seen 
by reflexion in tho axis of tho tube. Abney’s level is of the latter Abney*a 
construct ion, but wdth the spirit-level attached to the alidade of a level, 
graduated arc fixed to one side of the (rectangular) tube ; thus 
vertical angles as w'ell as levels may be determined w'itli it. 

The optical square is a reflecting instrument indicating a right Optical 
angle, and is of great use in laying off perpendiculars for tho square, 
measiiremont of offsets from a line of survey. It consists of two 
glass plates, one wholly the other jiartially silvered, which are fixed 
pennaiicntly in a shallow circular box at an angle of 45”, so that 
any tw^o objects .seen together through a sight hole in the box — 
one directly through the tran8|)arent portion, the other by reflexion 
ill the mirror of the partially silvered glass plate — subtend an 
angle of 90® at the jjoint where tho observer is standing. 

JHoUuig and Plol'incamrivg These comprise linear Plotting 

.scales, common compaas&s, and angular protractors for laying off instru- 
distuiices and angles meusured on the gi'ound, proportional coin- ments. 
pas.scs ami pantographs for reproducing a finished plot on some 
other scale, and opisometers and planimetcrs for measuring plotted 
lines niici areas. 

Scales are divided, cither decimally or fractionally, into eaual Scales, 
])art.s, each of which is a nortion of a fixed unit of length, as a root 
or an imdi ; some are subdivided more or ]e.S8 minutely through- 
out their entire length between a nair of parallel lines ; others are 
subdivided at their extremities only. Diagonal scales are formed 
by eleven equidistant parallel lines, the outer ones of which are 
divifled primurily and subdivided into tenths at their extremities. 

Tho primary divisions are joined by cross lines perpendicular to 
the etovoii jjarallel lines ; tho end subdivisions are jo; ed diagon- 
ally, the first on tho lower lino with the second on th: '^pper, and 
so "on, each diagonal cutting every horizontal line in a point a tenth 
of a subdivision lieyond the cutting point on the parallel line 
below, as measured from any one of the perpendicular lines ; and 
each of these tenths is further divisible into tenths by measuring 
from the |)orpendiciilRr at intervals of tenths between the paralld 
lines ; thus great precision of measurement is obtained. 

The l^arijuois scale and triangle consist of a. scale divided Mar* 
throughout into equal parts more or less minutely and a right- qnols 
angled triangle of wdiich the hypothenuse io three times the shortest xiate in< 
side. An arrow is drawn perpendicular to the hypothenuse totiiaiiflti 
serve as a pointer to the divisions of the scale. The third aide has 
a bevelled edge for ruling. When the triangle is placed with ita 
hypothenuee against the i^e and is moved along it, all lines drawn 
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onen heiog one-third of the distances travelled by the arrow along 
' the scale. 

Oompassos usually take the form of a pair of legs movable about 
a joint, so that their extremities, which are of steel, finely pointed, 
may be sot at any required distance amrt ; the legs may be knee- 
jointed, and one is usually adapted to iiold cither a pencil, a ruling 
pen, or a steel pointer, as may desired. A beam compM is em- 
ployed when long len^hs are laid off ; it consists of a lij^t tubular 
metal bar, or a rectangular deal rod, fitted with a pair of boxes, 
which slide along it and carry either pen, pencil, or pointer, and 
may be set and clamped at any desired distance apart. 

Proportional compasses consist of two parts so exactly similar 
that when held in contact tliroughoiit they appear as one ; each is 
pointed at both ends, fiat and grooved throiijpi ono-lialf its length, 
and tapering to a point in the other half. The two are coupled 
together by a pair of similar sliders, one for each groove, wuniiiig 
on a common axle wdiich carri^st r. disk at one end and a clamping 
screw at the other ; by the position of the sliders in tho 

grooves the distance;* octwecu the points at tho opposite ends can 
w brought into any derired pioportiou. Tho settings for different 
proportions ar«« oturted by bringing a line on tho slider op|H>sito 
the jines ot a fractional scale engraved on one side of the groove, 
trao- Protractors are of two forms circular (or semicircular) and rect- 
I. angular ; the circuinferanees of the former are divided into 360^ or 
ISO** ; the latter are divided on three sides of their iienphcry by 
lines drawn from the centre of tho fourth side to the degree points 
on the circumference of a semicircle of wdiich that side is the 
diameter. The protractor being set with its centre on a given 
point and its zero linn on a given line ^Hissiiig through the point, 
any angle with this line at tlie iioint can be readily laid oif. Pro- 
tractors for plotting traverses are commonly annular, that they may 
bo centred over the station of origin with the zero diameter on 
the initial meridian ; their bearings at any other station may be 
laid ufl* without moving tho protractor by drawing lines parallel 
to tho same bearings at tho origin, llectaiimilar protractora some- 
times have parallel lines engraved on their faces at etjual distaut*es, 
for setting over pa])cr ruleil with parallel lines at unequal distanc^cs, 
and their backs engraved with scales of rhumbs, sines, secants, and 
tangents and common scales of equal parts. • 

tjon 'llie station ]K)iiiter enables tho xiosition of any station at wliitli 
utec angles between three fixe<l points have been measured to bo plotted 
on paper. It consists of three arms : tlie ('ontre arm carries a 
graduated circle fixed over an axis at one end ; tho other two are 
movable round this axis, and each carries a vernier for reading tho 
cinde. Kach arm has a .stiaight edge bevelled as a ruler, and tho 
lines on the prolongations of these edges meet in the centre of the 
axis, where there is a small o}iening through which a point may be 
pricked on the paper. The arms having been set to the observed 
angles, the iiisfninicnt is moved about until each edge is over one 
of the fixed points on the pa|)or, when its centre will bo exactly over 
the i) 0 .sition of the stat ion if none <if tlio angles are very acute. The 
instrument is much used in nautical surveying, for laying down 
the position of a vessel at sea by angles measured to fixed objects 
on snore. 

The triangular compass is serviceable in reproducing plaiKS to 
full scale ; it is formea by jointing a thiid leg to the centre pin of 
tho joint of an ordinary jair of compasses, so as to be inovaule in 
any direction. 

The iKiiitagraph is cmidoyed in reproducing a map on a different 
—generally a smaller— scale. It con.siats of two long arms, AB 
and AC, jointed together at A, 
and two short aims, FI) and FF, 
jointed together at F and witli 
tho long arms at D and E ; FJ) 
is made exactly equal to AE and 
FE to AD, so that ADFE is a 
true parallologiam whatever tho 
angle at A, The instrument is 
iupported parallel to the pa])er on^ 
ivory castors, on which it moves 
freely. A tube is usually fixed 

vertically at c, near the extremity of tlie long arm AC, and similar 
tubes are mounted on plates which slide along tho short arms 
BD and FD ; they are intended to hold cither tho axle pin on a 
weighted fulcrum round wdiich the instrument turns, or a steel 
pointer, or a jnsncil, interchangeably. When the centres of tho 
'tubes are exactly in a straight lino, as on the dotted line hfi, the 
small triangle hfD wnll always bo similar to the largo triangle bcA ; 
and then, if the fulcrum is placed under h, the pencil at/, and the 
pointer at c, when the instrument is moved round the fulcrum 
as a pivot, the pencil and tho pointer will move parallel to eot'h 
other through distances which xrill he respectively in the propor- 
tion of bf to be; thus the pencil at / draws a reduced copy of the 
map under the pointer at e ; if the pencil and the pointer were 
interchangBd an enlarged copy would he drawn ; if the fulcrum and 
pencil were interebanged, and the sliders set for / to bisect be, 
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tl^ map would be copied exactly, tinee are engraved on the time 
SD ana FD, to indicate the posttions to which the sliders must be 
set for the ratios . . ., which are commonly required. 

The square pantograph of Adrian Gavanl consists of two graduated Ganrd < 
anns which are pivoted on a plain bar and connected by a graduated eqtoMri 
bar sliding between them ihronghout their entire length, to be sot panto* 
at any required distance from the plain bar ; a sliding plate carrying graph, 
a vcrtual tulsj, to hold either the axle of the fnloruin, the pencil, 
or the ^lointer, is mounted on one of the arms and on a prolongatiou 
of the jdain bar beyond tho other arm, and also on tho graduated con- 
necting bar ; and an additional arm is provided by moans of which 
reductions below or enlargements above the scales given oii the 
instiurnciit can bo readily effected. 

Tho eldograph is designed to supersede the pantagraph, which Bido- 
is somewhat niisteudy, having several supports and joints. It is graph, 
composed of throe graduated Imv*, one of which is hdd o\er a fill- 
cruin and carries the others, whu h aio lighter, one at each extremity. 

Tlio^ throe bars are movable from ond to end in hox-socketR, each 
having an index and a vernier in contact with the graduated scale. 

Tho box-hotket of the piiiiciiial bar turns lourid the veitical axle 
of the fulcrum ; that ot each bide bar is attached to a vertical axle, 
which albo cairies a grooved wheel of large iliaiin^ter and turns iu 
a collar at either end of tho jirincipal bar. Tliu two whetds are of 
exactly the saino diameter and are connected by a steel hand fitting 
tightly into the grooves, so that they always turn together through 
identical aics ; thus the side bars over which they arc lespoetively 
mounted, w hen once set {oirallol, turn w ith them anti always remain 
parallel. A pointer is held at the end of one of the sitle bars and 
a pencil at the diagonally opposite end of the other. The bars may 
1)6 leadily set by their graduated scales to positions in which the 
distances of the pencil and tlie pointer fiom the fulcnnu will always 
be in the ratio of the given anu tho required map S(*ales. 

Tho opisometor is intended to nieusuro the lengths of roa^ls, rivers, 
and oMicr lines on a man. It consists simply of a milled wheel 
mounted iu a forked handle on a steel screw w ith a very tine thread. 

Tho wheel, being turned uj) to one end of the screw, is put down 
on the map with the handle held veitically over the {toiut at which 
tho measurement is to <*ommence, and is run over tho rood or line 
until tlie point is reached at which the measurement is to slop ; it 
is then lifted off the i»aner, placed on the scale of the mop, and run 
liack wards to the initial end of the scicw, over a length of the scale 
which correspoinls to tho length run over on tho map. 

Tlie polar plaiiiinetcr was invented by Professor Amslor of 
Sihafiliauseu for the ineasurenient of areas on maps and plans. It 
cousists essentially of two aims jointed togethtr and a loller, car- 
ried at right angles to one of the arms and moving in toindi with 
the ])aper, which by its revolutions records the aieu of a figure whose 
jwiimetcr is traced by a point ou that arm, while the instrument 
IS turned bodily on a 
Xioiiit on the other ana 
as a fixed centre. Tliere 
are two forms of the 
iiistruinnit : in one the 
)>orition of the roller is 
fixed and the arms are 
jointed ou a common 
pillion ; iu the other tho 
loller and a pinion, to 

W'hich tho holding aim is attached, nic both earned by o slider, 
which is movable along tliu tiaring uini and can he set at any 
required distance from the tracing point. 'J’lic fiist form gives 
areas in a single unit of incasuie only, tlie second iu \anous units. 

The annexed figure represoiits the fiist form, showing t lie joint A, 
the tiacing ]K)int /*, the fixed point 0, and the loller with its 
graduated dial and vernier, iui indicating the lengths oi line rolled 
over while the tracer 
moves round the peri- 
meter of the area under 
measurement. 

Tho following ex- 
planation of tho theory 
of tho instnimeut is 
due to Piofossor (Jiecn- 
hill. Let OA, AV be 
tho two arms jointed at 
A, with the fixed ]>oiiit 
at 0 and the tracer at F, 
an<l suppose tho wheel 
to he fixed at H on the 
prolongation of the 
etox FA, Ij^tOA—a, 

AF-b, and the 

radius of the roller =:r; 
and let tho direction of 

a positive rotation of the roller, as marked by the graduatioiis, 
bo that of rotation on a right-handed screw on the axle of JK whii^ 
would give motion in the direction AB, Drop the perpendicular 
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0/ flmn «x AA, *iA ink MiipoM 4‘** U’AtmmU.' 

Then* if /k in a rotation oftlio isuHmiinAiii 

an^lar volociw w will mve to ijEtfao compouent volooHki 0^ 
in tht miction lA and Im, u» m the dirtetion per^ndicular to 
JM, and will therefore comx)el the roller to torn with the angular 

Velocity ^ u , but, if /i^ on the other aide of the angular velocity 

of tho roller will Thorefoie, keeping A clamped, the 

roller will turn through an angle ^ 0 or ^ according aa X ia 

or ia not on the same aide of Jl ba A, when the instrument ia 
rotated through an angle 0 about 0 ; but, when I coincides with A 
the roller will not turn, and then P deaenbea a circle, called the 
**aero circle,” represented by tho middle dotted circular line, of 
radius 

V( Oi2® + iif*) = v/ {a» - c3 + (ft + c)»} = \/(«« + ft* + 2be). 

Kext unclamp the joint A and clamp tho arm OA ] then the roller 

wdll turn through an angle ~ ^0, while^Ptmua through an angle 0. 

IKow suppose P to tiavel round the finite circuit PPxPiP^ by a 
combination of tho pieeedlng motions in tlio following oid«r. (1) 
Clamp the joint, and move P to Pi and A to Ai on aics of cindis 

of centre 0; then the roller will turn tliiough an angle ^ d, 

0 Wmg^AOAi-POPi, (2) IJnrlamp tlje joint and tlanip tho 
arm, and mu\e the poiiitci from Vj to T, on the aic of a citcle of 

centre A I ; tlion tho lollei wull turn through an angle = ^ 

beingas/’i-^if’i. (3) Und.imp tho niiii and damp tho joint, and 
move tho pointer ftoin P, badvwaids to P, and A^ to At on aics of 
circles of ceutio 0, thiough an angled ; then the lullei wnll turn 

through an angle - d, if 0/^ is the peipcndioular from Oon P^A, 






through an angle ^ ; the roller will turn tlfr«mgh an 

S hich oaucela the angle due to motion (2). Thna in eotnple'dng 
le finite circuit PPiP^Pb the roUer will have tnrned thron|^ an 

angle (JRX-JBA) ^^{AI^AX^ 

But the area XPif, Pj« area 

ssgectoi OPiY - sector (?90i ® " OP/)d, 

2AI,AP-(0A*^AP^ 
•{■2AL.AP)\ d, 

^{AI-Ali)h0, 

ssir times the angle turned through hy the 
roller. 

Ti e area PPiPJ*^ is therefore ft times the liavel of the cinmni- 
ieieuoe of the idler. 

Any inegular area, supposed to be built up of infinitesimal ele- 
ments found in the same manner as PP^PuPa, will be accurately 
measuied by the roller wlien the point P oomnletes a circuit of the 
perimeter, the aim AP being ireo to turn on tno joint at A and the 
arm OA on a fixed point 0» 11, however, 0 Is inside the area, the 
area of the zeto cirde must be added to the area deduced from 
the readings of the lollei. When the i oiler ia fixed peimancntly, 
tills area is constant, and is usually engraved on tho arm m units 
of the adopted length ft ; when tho roller is held on a slider which 
also carries the pinion of the arm OAt the length ft may bo so 
adjusted that tho aicas desciibed will bo expressed in any desired 
unit of measure 

J it/rature and Anthontita anundttd^-^AuuunU (\f tht Operaiiona qf Vu Qrtat 
Ti iQttnomftnial Ifurvfy c/ Indvt ; Manual of burvty for India ; Col. A ll. 
Claikc, Oeodeay: Methods and Veoctaaea qf via Ordnawx Survey; Ool. Water- 
house, On the Applicatum of Photography to Maps and l^lana; and Profeaatoned 
Paptra cf tht Itoyal Englneeia, (J. T. W ) 


SUSA, the Biblical Shushan, capital of Susiana or 
Elam and from tho time of Darius I. tho chief residence 
of the Acha*mcniaii kings, w^as a very ancient city, which 
had been tho cowiro of the old monarchy of Elam and 
undergone many vicissitudes before it fell into tho hands 
, of the PorhiauH (.see Elam). Tho site of the town, which 
lias been fixed by the explorations of Loftus and Church- 
ill, lies in the ])]ain, but within sight of the mountains, 
between tho courses of the Kerkha (Choaspes) and tho 
Dkful, one of the affluents of tho Positigris. Tho Shdpdr, 
a small tributary of the Dizful, washes tho eastern base of 
tho ruin-mounds of Sds or Shi'ish, Thus tho whole district 
was fruitful and well watered, fit to supjioit a great city ; 
‘ the surrounding livers wnth their canals gave protection 
and a waterway to tlio Persian Gulf ; while the position 
of tho town between the Semitic and Iranian lands of the 
cm^nre wus convenient for administrative purposes. It 
is not therefore suqnUing that Susa bccamea vast and 
IKipulous capital ; Greek wnriters assign to it a circuit of 
15 or 20 miles, a statement which is fairly well borne 
out by the remains. These include tliree main mounds, 
of which one is identified with the strong citadel' and 
a second shows the relics of tho great palace built by 
Darius L and completed by Artaxerxes Mnemon. Susa 
was still a place of im|)ortance under the Sasanians, and 
after having been razed to the ground in consequence of a 
revolt seems to have been rebuilt by Shipiir II. under tho 
name of itrdnshahr-Shdpfir (Noldeko, Geseh. </. Perser aw 
TaJ>arf, p. 58). The fortifications were destroyed at the 
time of the Moslem conquest (Moliaiddasi, p. 307) ; but tho 
kite, wliich is now deserted, w^as inhabited in the Middle 
Ages, and a seat of sugar-manufacture. 

In Daniel i iii 2 tho river of Shnshan is railed Ulai, a name 
whirh IS identical with Avral of the Bundehesh and Enl«ens of 
classical wutera. What is told of the Enlieus makes it impossible 
to identify it with tho moousiderable 8hdpn; but authorities differ 
08 to whether it is another name for the Choaspes or rather denotes 

^ The Greeks called the citadel the Megvkiov (Strabo, zv. 8, 2), and 
•apposed it to have been founded by the Ethiopian Memnon. It was 
strong enough to withstand Molon m his war with A^tioehiu the 
Uieat (Polyb., v. 48). 


the Di/ful or tho Pasitigris. Susa in llic days of its peatnoss 
must lift VO stretched iieaily from livcr to river. Thom h a sanc- 
tnaiy of tho tomb of Daniel on the banks of tho Shapiu, and Arabic 
geographeis relate that this tomb was a frequontea shrine before 
the Moslem tompust and that the Atabs tinned tho stream over * 
the grave, 

8USA, a city of Italy, in the province of Turin, 33J 
miles west of Turin by the raihvay which posses by the 
Mont Cenis tunnel into France, is situated on the Dora 
Riparia (tributary of the Po) at 1625 feet above the sea, 
and is so protected from tho northern Winds by the 
Rocciameloiio that it enjoys a milder winter climate than 
Turin itself. The city w’alls, 20 to 30 feet broad at the 
base, whereabout 50 feet in height, but in 1789 their ruinous 
condition caused them to bo reduced by about half their 
elevation. Numeious remains of Roman buildings and 
works of art still show the importance of the ancient town ; 
and the triumphal arch erected by Cottius in honour of 
Augustus still stands on tho old Roman road between Italy 
and Gaul, — a noble btructurc, 45 feet high, 39 broad, 
and 23 deeji. The inscrijition, now illegible, mentioned 
fourteen “ciiitatcs” subject to Cottius. Among the 
modern buildings of Susa tho first place belongs to the 
church of San Oiusto, founded in 1029 by Olderico Manfredi 
II. and tho countess Berta, and in 1772 raised to bo the 
catliedral. The population of the city was 3254 in 1871 
and 3305 in 1881 (commune, 4418). 

Sogusio (also Secusio, Biosium, Scutium, Semia, Ac ) was at a 
veiy caily period the chief town of this Alpine region, and the 
Cottian Alps themselves ptOberve the name of the Segusiaii chie' 
Cottius, who with the title of prmfectus became a tiibutaiy and ally 
of Rome in the reign of Augustus, and left his state strong enough 
to maintain its independence till the reign of Nero As a Homan 
nmnicipium and militaiy post Segusio continued tofioutish. After 
the time of Chailemagne a marquisato of Susa was establtslied ; and 
tho town bocatne in the 11th centiuy the camtal of the famous 
countess Adelaide, who was mistress of the whole of Piedmont On 
his n^treat from Legnano, Barbarossa set fire to Susa; but the 
town became more than ever important when Emanuel Philibert 
fortified it at mreat exiiense in tho l6th century. 

SUSA («Stka), a city of Tunis, on the coast of the golf 
of Hamdm^ 33 miles south of l^m&tna. It occupies the 
side of a hill sloping seewards, and is Still, as far as tho 
/town proper is concerned, surrounded with heavy white* 
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V€^|^;]8 <inow tri^niBi^^rttm iotp tii6 ^ahw<U al^J^^ubba or 
'iU«l 6 ot tli 0 Dome; Since ^he French axmeamtion the 
wdtadei, built on the highest point ^ithin the town, lias 
been entirely restored and s^es as the headquarters of 
the general commanding a division; and a camp of tile-^ 
roof^ brick buildings has been erected in the neighbour- 
hood. The space within the walls is proving too limited 
for the growth of the population, and houses already 
.extend along the shore to north and south for about a 
mile. Susa is the ancient seaport of ]j[airwan (45 miles 
inland), with which it is connected by a horse-tramw'ay, 
and it has a rapidly increasing commerce. In 1864 the 
port was visited by about 195 vessels, in 1885 by 701, of 
which 532 were Italian. The exports in 1885 wore valued 
•at £1,371,510 (oil, to Genoa and Leghorn, £232,530; 
grain, largely to Sicily, £397,760 ; sansa or olive refuse, to 
France, £13,715; esparto, a comparatively recent article 
for this port, £17,935), and the imports (including build- 
ing-stone from Sicily and Malta, brick, lime, marble, and 
timber) amounted to £660,135. Tbo population, which 
^iumbered 8000 in 1872 (2000 Jews, 1000 Christians), 
had increased to upwards of 10,000 in 1886. 

Susa is the ancient H AnnuMKTtTM (q, v,). In 1537 it >va8 besieged 
.by the marquis of Term Nova, in the service of Charles V., and in 
1539 was ca|)tured for the emperor by Andrea Doria. But as soon 
as the imperial forces were withdrawn it became again tbo seat of 
Turkish piracy. The town was attacked by the French and the 
, Knights of St John in 1770, and by the Venetians in 1764. 


SUSANNA (“Lily”), the hcroinoof one of the apocryphal 
additions to the Greek text of the book of Daniel, the 
others being the Son[^ of the Three Children and the story 
of Bel and the Drwjon, In tlie English version the story 
of the virtuous Susanna — the false accusation brought 
against her by the elders and her deliverance by the judg- 
ment of Daniel — is put as a sci^arate book. Jerome, in his 
Preface to Daniel, points out that it had been observed both 
by Jews and Christians that this story was certainly written 
By 'a Greek, and not translated from Hebrew, since Danicd 
makes a scries of Greek puns on the names of trees. 

SUSSEX, a maritime county in the south of England, 
lying between 50* 43' and 51* 9' N. lat. and 0* 49' E. and 
0* 58' W. long. It is 76 miles from Lady Holt Park to 
Kent Ditch, and 28 miles from Tunbridge Wells to Beacby 
Head, and adjoins Kent on the N.E., Surrey on the N., 
Hampshire on the W., and the English Channel on tlic S. 
Its total area is 933,269 acres or 1458 square miles. 

The range of clialk hills known as the South Downs 
divides the county into two districts — that of the coast 
and that of the Wcalden — which are of unequal extent 
and possess very different characteristics. In the west- 
*ern part of the county the South Downs are about 10 
miles distant from the sea; they continue eastwards for 
about 45 miles, and terminate in the bold headland of 
Beachy Head. Their average height is about 500 feet, 
though some of the summits reach 700 (Ditchling Beacon, 
'813 feet; Chanctonbury King, 783; Firle Beacon, 700; 
and the DeviTs Dyke, 697). The Forest Kidge extends 
through the northern part of the county from Petwortli 
to Crowborough, reaching the .coast in Fairlight Down. 
The principal summits are Crowborough Beacon (796 feet), 
Brightling Hill (647), and Fairlight Down (528). The 
county has suffered greatly from incursions of the sea. 
The site of the ancient cathedral of Selsey is now a mile 
out at sea. Between 12 A and 1340 upwards of 5500 
acres were submerged. In the early part of the 14th cen- 
tury Pagfaam harbour was formed by a sudden irruption 
of the sea, devastating 2700 acres. Becentlyall this land 
has been reclaimed md again brought under cultivation. 




jeoaistiih«.oi tha county haa boe^iiUgktl^ 

800, y^Mura (possibly iy earthqi^e ^o<!ik), as , the la 
estuaries at the river mouths no longer elist, 
archipel^ round Pevensey {eye signmes “ island 
only a slight elevation above the neighbouring^mardi lim^ , . 

The rivers are small and unimportant The 
are the Bother, tbo Cuckmere, the Ouse, the Adur, the 
Amn, and the Lavant. The Bother rises in the Forest " 
Bidge, in the parish of Bother6eld, and enters the sea near . 

Bye, its course having been diverted by a great storm oft > 

12th October 1250, before which date its exit was 12 ^ 
miies^ to the oast, beyond Dungencss. The Cuckmere also ' 
rises in the Forest Ridge, near lleathficld, and empties itself 
into the sea a little to the east of Scaford. The Ouse rises 
in St Leonards Forest, to tlie north-west of Lindfield, and« 
passing through Isiield and Lewes, enters the sea at New-' 
haven, now. the principal port in the county. The former 
outlet was at Seaford, but in the reign of Elizabeth the sed 
broke through the beach bank at some warehouses just 
below Bishopstone and formed what is now called the old 
liarbour, which was in use until the NewBavon one was 
made a safer exit. The Adur has three sources, all in tho 
neighbourhood of »St Leonards Forest, and flows southward^, 
entering the sea at Southwick. The mouth of the rive^ 
formerly shifted from year to year, ranging both east and 
west over a distance of 2 miles. The Arun rises in St 
Leonards Forest, in tho parish of Slinfold, flows through. 
Amberley and Arundel, and enters the sea at Littlehampton. 

The Lavant has its source in Charlton Forest and encircles 
Chichester on all sides except tho north, entering the sea * 
through creeks in the extreme south-west corner of the > 
county. 

The portion of the county to the north of tho South Foistfs^ 
Downs is called the Weald ; it formerly formed part of the 
forest of Androdsweald (“ the wood or forest without habit- 
ations”), which was 120 miles in length and about 30 in 
breadth. The total area of forests in 1885 w^as 113,043 
acres, being the greatest of any county in England. About 
1660 the total was estimated at over 200,000 acres. Tho 
chief remains of the ancient forests are Tilgate, Ashdown, 
and St Leonards, but tho names in many parts indicate / 
their former wooded character, as Hur8tj>icrpoint (hurst 
meaning “wood”), Midhurst, Fernhurst, Billingshurst, < 
Ashurst, and several others. The forests were interspersed 
with lagoons, and tho rainfall being very great caused 
marshes and tho largo river estuaries ; the rainfall, how- 
ever, abated in conscciucncjc of tho cutting down of the 
Wealden forests for fuel in the extensive ironworks that 
formerly existed in that district. The wood was exported 
in the reign of Edward 

The greater portion of tho county is occupied by the OscIORl!' 
Chalk formation, of which tho 8outli Downs are almost 
entii*ely composed. Firestone is found in the west, and 
Bteyning is built upon it. At tho base of tho Downs the 
Greensand crojis up, but is of small extent. Tho Wealden ' ^ \ 

formations occupy nearly all the inland district *ot tho 
county, and in these was found tho ironstone from which 
iron was extracted. Sussex was at one time the centre of 
the English iron manufacture ; before 1653 there were 42' 
iron-forges or mills (reduced to 18 before 1667) apd 27 
furnaces (reduced to 11 before 1664), which employed 
50,000 men ^ and furnished the main supply of ordnance 
for the national defence. The last forge at Ashburnham 
was not extinguished until 1809. Between 1872 and 1876 
boring was carried on at Netherfield, near Battle, with the 
object of discovering what beds were below the Wealden, 
and if possible of reaching tbo Palceozoic rocks, which at 


^ Sues, Arch, CoU,, xxxii. pp. 22 25. 
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linos nom east to nroit, oocasioned n great increase in tbe Ooast 
towne, and now almost the entire coast (except in its steep parts) 
preseutsa line of fashionable ** health resorts*' unequalled in any 
English county ; these indeed form the special distinguishing feature 
of Sussex atiiongst oilier counties. 

Sussex is divided into the six rapes’ of Hastings, Fevensey, Admin 
Lewes, Eramlier, Arundel, and Chichester. The only rapes which tiation 
exist for practical mirposes are that of Hastings, which has a separate 
coroner, and the last three, in which tho liability to repair bridges 
falls as of common right upon the rape instead of the county division* 

The Act 19 Hen. vll. cap. 24 dii-ected that for convenience tho 
county court should be held at Lewes as well as at Chichester, 
and this apparently gave riso to the division of Sussex into east 
and west parts, and separate quarter sessions are now held for these 
two divisions. The boroughs of Hastings, Rye, Brighton, and the 
city of Chichester have separate commisbioiis of the jicace and courts 
of quarter sessions. Tlierc are eighteen petty and special sessional 
divisions. At the time of the Iioinesilay survey the county con- 
tained 65 hundreds, but the modern total is 68. Of the 7 municipal 
boroughs whicli the county contains Aruinlel, Chichester, Hastings, 
and Rye existed long bcloro the passing of the Municipal Corpora- 
tions Act, 1885 ; Brighton was incorporated in 1854, Lewes in 1881, 
and Eastbourne in 1883. Winchelsea, Soaford, Feyensey, and Mid- 
hurst uere unreformed corporations existing under old charters, the 
first being governed by a mayor and the last three by bailiffs, but 
all their pnviloges have lately been abolished. ** Sussex," as hlr 
Freeman observes,^ no shire, no department, but a component 
element of England, older than England.” The diocese of Chi- 
chester is nc/trly coextensive with tho county and the old kingdom 
of Sussex. In the year 681 the county was converted to Christianity 
by St Wilfrid (afterwards archbishop of York), who founded tho 
see of Selsey, but in 1075 the see was transferred from Selsey to 
Chichester. The diocese consists of two archdeaconries, Lewes and 
Chichester, and five deaneries. There are 822 civil parishes, with 
iMirts of seven others. 

IMor to the Reform Bill of 1832 Sussex returned twenty-eight Farlia- 
members to tho House of Commons, two for the county and two mentor] 
each for the boroughs of Arundel, Brainbor, Chichester, East Grin- rapre- 
stead, IlaslJngs, Horsham, Lewes, Midhurst, Now Shureham (with seutatio 
the rape of Branilier), Rye, Seafoi'd, Steyning, and Wincliclsea. 

The borough of New Shorcham was in 1771 added to the rope of 
Bramber. In 1882 Brainber, East Cirinstcad, SeaforU, Steyning, 
and Winchclsea were entirely disfranchised, the first-iiamed Wing 
classed with the worst of the “rotten ” boioughs ; Arundel, Hoiii- 
hani, Midhurst, ami Rye were each deprived of one member ; the 
county w'ns divided into two parts (East ami West), each returning 
tw'o iiicmhers ; and a new borough, Brighton, was created, to wiiich 
tw'o members wore allotted. Chichester and Lewes woie each de- 
prived of one member in 1867, and Arundel was disfranchised in 
1868. The Rf*distribution of Seats Act, 1885, disfranchised Chi- 
chester, Horsham, Midhurst, New Shoreham (with the rape of 
Branihor), and Rye, and deprived Ha.sting8 of one member. It also 
divided tho county into six (instead of tw'o) divisions, viz., Lewes, 
Southern or Eastl^nrnc, Eastern or Bye, South-western or Chiclics- 
ter, Noithcrn or East Grinstead, North-western or Horsham, each 
returning one member. Brighton still retains two meinlters. 

According to the latest owners of land JUtum (1878), there were T^and- 
11 pro]»riet()rs with more than 10,000 acres each ; 8 of 5000 to 10,000 ; owners 
1015 of 100 and less than 5000 ; of 10 and less than 100 acics, 1677 ; 
of 1 and less than 10, 2847 ; and of less than an acre, 14,675, — 
making a grand total of 19,733 landowmers, having a gross esti- 
mated rental of £2,418,522 ; there were in addition 23,738 acres of 
common or waste lands. The eleven princmal landowners were — 

Lord Ijeconiiold, 30,221 acrc.s ; tho duke or Norfolk, 19,217 ; the 
duke of Richmond, 17,117 ; the earl of Chichester, 16,282 ; the 
marquis of Abergavenny, 15,364 ; Rev. John Goring, 14,189 ; the 
earl of Ashbiimhain, 14,051 ; the earl of Egmoiit, 14,021 ; Viscount 
Gage, 13,739 ; the ^rl De la Warr, 11,185 ; and the duke of Devon- 
shire, 11,062. At the time of the Domesday survey tliera were 16 
tenants in ca/fi/e, 534 under-tenants, and 2497 hordarii (or cottagers), 
also 765 cotarii (or cottats). The custom of borough-English, by 
which land descends to the youngest son, prevailed to an extra- 
onlinary degree in Sussex, and no less tlian 140 manors have been 
catalogued in which it was found.’ Gavelkind tenure existed in 
Rye, in the large manor of Brede, and in Coustard manor (in Brede 
liarish). 

The coast district has been under cultivation from the time of Agricu 
the Romans and is very fertile, being specially suitable for market tare, 
gardens and for growing fruit trees. The fig gardens of West 
Tarring are celebrated. MarshalhH describing the Weald in 1788, 
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Kentish Toim^ Harwich, Oatend, and Calais had been found 
at a depth of about 1000 feet below the sea-loveL Some 
slight hope was entertained of tho occurrence of Coal- 
measures, as in the Boulonnois the Carboniferous limestone, 
where last seen, di|)S south. Tho boring was continued to 
a depth of 1905 feet, the Oxford Clay being reached. The 
chief result was the discovery of the unusual thickness of 
the Kimmeridge Clay, which began at 275 feet from tho 
surface and continued to a depth of about 1469 feet. The 
most practical result was the finding of thick beds of gyp- 
sum (at about 160 feet), which were before unknown in the 
Weald and are now worked at Nethorfield. From Beachy 
Head to Selsey Bill there lies, south of the Downs, a low 
and level tract belonging to the Tertiary period, of which 
there is no such record at any otlier x>iace in England. 
The towns of Hove, Worthing, Littleliampton, Bognor, Ac., 
are built on gravel, sand, and loam of the Post-Pliocene or 
Pleistocene series, and these superficial beds overlie the 
Eocene series in patches and contain a large fossil fauna. 
Remains of the mammoth occur in the mud deposit (or 
Lutraria clay) of this district, and the (liichester museum 
contains the greater ])ortion of a fine skeleton of the EUphas 
antiquus obtained off Selsey Bill. Of the British Quater- 
nary fossils forty-five are peculiar to Selsey, and twenty 
others probably find here their earliest ])lace in British 
geological history. The Bracklesham beds occur at the 
bay of that name, and their main divisions extend from 
Wittering on the west to tho Barn Bocks, east of Selsey 
Bill, a distance of 7 miles. They are full of fossil shells, 
{larticularly nuininulitic.^ 

An analysis of the fiora of the county was jilaced lH?fore the 
Britiah Association in 1872 by Mr W. B. Hemsley (Report^ 1872 p. 
128), who stated tho total number of indigenous plants to be 1000, 
to which 59 introduced species must be added. The most interest- 
ing features of the fiora are tho number of 8])ecies to the county 
area, the species rieculiar to certain foriiiatioiis, viz., the Cluilk (56), 
maritime sitocies (76), and tho rare species, espcially of the Atlantic 
and Scottish typ^. Amongst the rarer marsh plants are hmrdia 
paLustHay Hcitpua triqMter, 8. carinata^ Pyrola media^ Haheneria 
alhida^ Fe^aca aylvatlca of tho “Scottish” tyjw of Watson ; this 
last is not found in adjoining counties. A prominent feature of the 
Wealdeu flora is the extent of heath land and the large size the heath 
attains. The fauna includes 29 species of Mammaila, The birds 
are very numerous, no less than 291 species having been recorded. 
There are about 76 sfjecies of general niigrator 3 r visitors. Of tho 
216 species of marine fishes found round the British coasts 106 liave 
been observed off Sussex, and there are also 19 freshwater fish.’ 

The county presents two distinct climates, that of the coast 
district being inihl, equable, and dry, whilst that of tho Wealden 
district is continental, extreme, and rainy. The coast rainfall is 
about 25 to 26 inches annually and that of tho Weald about 33 
inches ; this is due mrtly to the South Downs, which rise up in 
the naili of tho rain-clouds, and partly to the large extent of foi'cst 
In tne wet years of 1852 and 1872 the ratnfull at several Wcaldcn 
stations exceeded 50 inches. At Crowborough Beacon the average 
yearly rainfall from 1871 to 1884 was 38*16 inches; at Brighton 
during the same period it was only 28*87. Temperature in tho 
Weald at Uckfield has ranged from OS'* Fnhr. on 14th July to - 4** 
on 20th January 1838. The iiieau daily range of temperature in 
the Weald is about half as much again as on the coast. The in- 
fluence of the sea in modifying tho temperature of the coast district 
is specially noticeable in the autumn months, when the temperature 
*s higher than in the Weald and otlier parts of England northwards, 
and fashion has (porha}>8 unconsciouriy) selected the period from 
September to November for the Brighton season. Sea-batbiiig, 
first introduced about the middle of the 18th century, together with 
the fresh pure air, has turned the stream of health-seekers from 
Bath andTunbridge Wells and other watering-places into Sussex. 
The poor but populous fishing-town of Brighthelmstun developed 
<nto the fashionable town of Brighton ; the new town of Worthing 
sprang up in Broadwater parish ; and the fishing village of East- 
bourne rose in importance. The Cinnue Port town of Hastings 
afterwards developed its fashionable suburb St Leonards, and Sea- 
ford was also resorted to ; in the western part of tho county the 
hamlet of Bognor became a fashionable place. The opening of the 

* Address to Geological Section of British Association, 1882. 

’ Good lists of fauna and flora of certain parts of the eastern divi- 
•ion of the county have been published by the Hastings Literary and 
Philosophical Society and the Eastbourne Natural History Society. 


’ Probably derived from the Icelandic hreppr, signifying land 
divided by a rope. It is first mentioned in the Domesday survey. 

’ Rngliah Towna and IHstrictaf p. 126. 

’ Suaa. Arch, CoU., vi. 164. 

^ Murd Jkofmiy qf the S(nahmi- 
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mytn totriMihipi of tlie Vf«M m in gitienl very krge» 
mnlS, 9$ it would teem, to tlm fe^uew of litei fit for habitation. 
... A !am jMrticm of the vale lande remain in a state of common* 

< a^, nartieularly on the outskiits and towards the extremities of the 

dutrict. . . » There is scarcely an acre of natural herbage or old 
^laas-land*': of the coast district ho observes that there is strong 
circumstantial evidence that the lands were not only brought to 
their present form but cultivated before the laWng out of town- 
•hiiHk Ho also mentions that in the Isle of Selsey he observed 
some common field land, as well as about Chichester. The South 
Downs afford excellent j^sture for sheep, Sussex being famed for a 
special breed of blackiacod sheep. The total number in 1886 was 
618,665,-- seventh in order amount English counties. The total 
area of land and water in Sussex is 933,269 acres (1881), of which 
in 1886 there were 682,072 under crops, hare fallow, and grass, 
made up of 74»518 acres of wheat, 18,067 of barley, 66,509 of oats, 
899 of rye, 6807 of bf>ans, and 9493 of pease, — the total of com 
crops being 175,298 acres. The green crops were 73,315 at'res in 
extent, including 8405 of |»otatoes, 28,686 of turnips and swedes, 
12,152 of mangolds, 826 of carrots, 11,847 of cabl)age, kohl-rabi, and 
rajM), and 16,899 of vetches and other green crops. Clover, sain- 
foin, and grasses under rotation occupied 63,724 acres (47,861 for 
hay). Permanent pasture or grass amounted to 340,352 acres 
(117,956 for hay), included chiefly in the South Downs and used 
for sheep pasture, and the extensive pastures of J’evensey Marsh, 
uswl for fattening stock. The total area cultivated with hops was 
10,391 acres, Sussex ranking next to Kent. In 1833 the total of 
hops was only 7701 acres. Tno number of horses in 1886 was 
24,964, of which 20,473 w’-ero used solely for agricultural purposes. 
Cattle in the same year numbered 11.6,633, of which 40,693 were 
cows and heifers in milk or in calf. The total of pigs was 41,064. 
Poultry in 1885 included 317,712 fowls, the fattening of which 
for the London market forms an inipoitant industry in the north- 
eastern part of the county, the centre Ijcing at Hcathfleld. 
ila- The earliest statement as to the population of Sussex is made by 
Iie«h', who describes the ('ounty as containing in the year 681 land 
of 7000 families; allowing ten to a family (not au unreasonable 
estimate at that date), the total population would be 70,000. At 
the time of the Domesday survey (about 400 years later) the total 
number of tenants in capilr^ umlet -tenants, bordarii, (;ptarii, servi, 
vilUni, &c. (in fact all able-bodied males), was 10,410.^ Assuming 
each of these to ro()rosent a family of ten, the total population was 
then 104,100. In 1693 the county is slated* to have contained 
21,537 houses. If seven were allowed to a house at that date, the 
total population wouhl be 160,769. It is <urious, theiefore, to 
olweivo that in 1801 the population w'as only 159,311. The decline 
of the Sussex iron-w’orks probably accounts for the small iiicrcase 
of population during seveial centuries, although after the massacre 
of St Bartholomew upw'urds of 1500 Huguenots landed at Kye, and 
ill 1685 (after the revocation of the Edict of Nantes) many more 
refugees were added to the county. In 1881 the total iM)pulatioii 
was 490,506, of wrhom 232,331 were male and 258,174 female. The 
]irinci{)al towns were Brighton (popul.ition, 107,646; 128,440 iu 
{larliameiitary borough), Hastings (42,268 ; 47,738 iu i»ariiamcnt- 
ary Iwroiigh), Chichester (8114), Lewes (10,816), and Rye (4667). 
eries. Bede records that St Wilfrid, wdicn he visitc<l the county in 681, 
taught the ]»rople the art of not-fishiiig. At the time of the Domes- 
day survey the fiislieries wore extensive, and no loss than 285 saliiia? 
(or salt-w'oiks) existed. The customs of the Brighton flshormen 
were reduced to writing in 1579. The census of 1851 returned 915 
flshermen, hut a jiarliainentary return iu 1 869 stattxl the numlaT 
of men and boys to bo 2236, and they manned 780 boats. Tlie 
census of 1881 returned 1471 fishermen. The approximate value 
of the fish lande<l at Brighton yearly is aliout £20,000. 
u- There are now’ no important industries ; the chief is the brick, 
ires tile, and pottery, the main centre of which is St John’s Common. 

The census of 1881 icturncd 1485 briekmakers in the county. The 
B. I^oiidon, BriglitoUj and South Coast Railw'av Company have exteii- 
fiivo w’orks at Brighton. There is n daily service of passenger 
steamers fiom New haven to Diepixs in France, and largo quantities 
of fruit, vegetables, butter, and eggs are convoyed from France to 
London. 

ory. The earliest settlors in the county were the Celtic tribes whose 
memorials are found in the hill-forts of Mount Caburn, Hollingbury, 
White Hawk, Ditchling Beacon, Devil’s Dyke, Chanctonhury Hill, 
Cissbuiy, Ac., the latter being a groat factory for flint implements. 
They gave the names to the rivers. Little is, however, known 
Tes|)ecting them beyond the fact that they had a distinct coinage 
some two centuries before the Roman invasion,— a coarse imitation 
of the Creek stater of Philip II. of Macedon. These coins have 
^en found in various parts of Sussex. At the time of Cesar’s landing 
(55 B.C. ) the Belgic tribe of the Rogni inhabited the county and had 
their capital at Begnum (Chichester). Sir C. B. Airy fixed oii 
Pevensey os the place of Cesar’s landings in 55 and 54 b.c. ; Ihis 


1 Sir H. mils. to Domaday ^ . 

s AeimiU hy John Kovyhion, F.JLS., ufAcm qnd J[iou9^ fa eseft Covnfy (King’s 
Pamphlets, Brit. Hus.). 


is, kowevsr« mitclji Spitted, and opinion genmlly pots the kndiiig: 
near De^ A few yosTs after this Sossox amman to havo formsd 

S art of the kingdom of Gommios, a British cmeftain, and opoh his 
oath seems to have been allotted to his son Tincomtniua Tlisss 
two are the only British rulers of the county whose coins have been 
found. Upon the eomiuost of Britain under Claudius the Romans 
fouiicl a ready tool in a king named Cogidubnus, who is mentioned 
by iac'ituB, and who was created imperial legate, and may probably 
bo identified with the king of that name mentioned in the cole- 
omM inscription on the temple of Neptune and Minerva found at 
Chichester. Sussex was reduced to submission prior to the reign of 
Vesimbian, and Major-General Pilt-Rivers suggests that the hill-fbrt 
of Mount Caburn may have Imen one of the twenty oppida Suetonius 
states to havo been reduced by that emperor. Roman sottloments 
b^ame numerous iu the county and villas sprang up, the remains of 
which arc still occasionally found, the chief being that at Bignor, 
near Stano Street, the Homan road connecting Chichester with 
London and still partly traceable. A fortress W’as erected at 
Anderida (Pevensey), and thcie was another town named Mutu- 
antonis, which is thought to be Lewes ; but, having regard to the 
Antons in West Sussex, it may have been situated farther west than 
Li‘W<*s, perhaps at Litllehampton. Sussex was tlic first county 
invaded hy the Saxons, who in 477 landed under iEllo at Keynor 
near Chichester. After fourteen years of struggle they reached the 
]K)int whom the South Downs abut ou the sea at Beachy Head, 
and in 491, ns the Saxon Chronicle gvim\y rei^oiHls, Aille and Cissa 
beset Andrcdes-ccaster (Amlerida), and slew all that weio therein, 
nor was there a Biitoii left there any more.” This resulted in the 
fonnation of a distinct kingdom of South Saxons, whence its name 
of Sussex. The subjugation of the county was very complete, for 
it is still one of the most thoroughly Saxon counties in England, 
and its inhabitants, speech, place-names, customs, Ac., are almost 
entirely Saxon. The next important event in the history of the 
eoiiiity w’lis the landing of William of Normandy (28th September 
1066), followed by the battle of Sciiloc* or Hastings (14th Octolier 
1066). The Conqueror erected on the battlefield a state abbey dedi- 
cated to St Martin, but it was not completed until after his death. 
Tiie next chief event was the battle of Lewes Wtween Henry III. 
and the barons under Simon de Monifoitin 1261, which ** wiped 
out the stain — if stain it were— of Scnlac, ” The only other impoi t- 
aut events have been the rclndlion of Jack Cade in 1450, wmieli 
received very substantial 8iip]ioit in East Sussex, and the naval 
eugag(*ment fought off Beachy Head in 1690, in which the English 
ami Dutch fleets combined were defeated by the French. Charles 
II. iu his flight after the battle of Worcester escaped iu 1651 from 
Brighton iu a fislimg-boat. 

The foremost place amongst tbc illustrious natives of Sussex 
must be assigned to Shelley the poet. Of statesmen we liave 
Richaid Cobdcii and John Seldcn, and of eminent ei’clesiastics 
Archbishops Ficwtu, John J'eckliam, and William Juxon, also Arch- 
deacon Haic. Its poets include Thomas Otway, Thomas Sackville 
(.ifterwaids eail of Dorset), and John Flcfdicr. Of antiquaries W’s 
find Sir William Burrell, John Elliot, Rev. Tltomtis W. Horsfield, 
Mark Antony Lower, Dr Mantell (geologist), and Dr Richard Russell 
(founder of modern Bi ight on). 

Dialect.^ A large number of Saxon woids arc still retained and 
pronounced in the old style* ; Ihus gate becomes gc at. The letter 
a is very bioad in all woids, as if followed by u, and in fact con- 
verts woids of om* syllable into words of twro, as faus (face), taiist 
(taste), Ac. Again, a before double d becomes or, as ardtr and 
larder for adder niul bidder ; oi is like a long i, as spile (spoil), 
tnfment (ointment) ; an e is substituted for a iu such words as r«,7, 
flag, Ac. The French refugets in the 16th anil I7tli centuries in- 
troduced many words which arc still in use. Thus a Sussex w’omau 
when unprcpaicd to receive visitors savs she is in dinhahtlle (desha- 
billis undress); if her child is unwell, it looks (piqu^, if 

fretful is a WWXa peter -griermut (petit-giicf) ; she cooks with a broaeh 
(broche, a spit), ami talks of coa-sh (coste, Old Fiench) or ribs of 
meat, Ac. There is an excellent DuUomty of the Suesex IHalect 
by tlic Rev. W. D. Parisli. 

Jlihbnqmphy.- AmmigHt stanilanl hisloncal works dealing with Sussex his- 
tory ate K, A. Freenisirs fluttory nf thf boimnv ('ontjwat and Li/e of William 
; ,1. U. Orem’s JUaktnp ofFnqland ; W. H. Hlaaiiw’s The Jkironn' War; and 
Kemble's .\amM /»» England. The general history of the county is dealt with 
in Horsnold’s Uutvry of Sussex; Dallaway and Oartwnght’s i/ts«orrf ths 
W f stern Jhvisum of the ( ounty o/Susaeje ; M. A. Tower's (^dwpfVidtotis Hiatory of 
Swaer; Dudley C. Elwes sml Charles .7, Robinscm’s Hiatory of the Caatlea, 
Manaioni,, and Mavora of Weatern .Sttsie*/ ; I*, de Patron’s Kooks and Camera of 
OldSuaaex; W. R W. Steplicub’s iHaceaan Hiatariea (The South Sagon Dioeeae: 
Selsey-^Vhvheater); Suaaeg Archseoloqical Soeiety’a Collectwna, 84 vuls., and indox 
to the first 25 V4»ls ; thmeaday Hook iii reUUwn to the County ofSvaaez (ISfifik Bee 
also C, Fleet, aUmiseaofour Sussex Aneeatora, two series ; Mwainson, Chieheater 
Cathedral ; Uol. Ijane-Fox (now Pitt-Hivers), ’‘Examination into iheCharacttr 
and Probable Origin of the Hill Forts of Bussex,” in Arehmlogiat xUi. 27, 
and ** Farther Remarks,” Ac , i6., p. 63 ; G. Blade Butler. Tapoamphioa Busssfr 
iana ; M. A. I^wer, The Churthea of Suaaex (illustrated Ity R. Niobs) and Ths 
Worthies cf Suaaex ; J C. Kgerton, «Svssex Folk and Sussex Ways ; Proceedings of 
(he n^hton and Suaaex Natural lliatory SotnHy ; W. R. Baxter, The Domseday 
book far the County ofSuseex, being that portUm of a tletvm ofOumere ofismd in 
J873 wh%ek refare to Suaaex^ Lewes, 1876 ; J. I>. Perry. Hiatonrdl and Deanriptive 

, I The hill of Benlao is now occupied by the abbey and town of Battle ' 



ktnd: SCiuliM of LeincUoape atul iLroMtectura in WtHcheiMa, Awe, a4i4 the Bonmmv 
WA , H. A. tleni«y, History miA Aneion^^iei of tm Caitti and </ 
jlrutkiel ; HoUowny, Butory of Awe , UorpfleUl, Hutory and AnilquiUei oflswra; 
'W^ D. Ooo]^. Hutory of winMua ; M. A. Lov^er, tftronUJlM 0 / ilatOe Abbey ; 
Howwr^ HfuHnge Pad and Praent, Ao. (P. S. B.) 

SUTHERLAND, a northern maritime county of Scot- 
land, is bounded E. by Caithnesa, B.E. by Moray Firth, 
S. and S.W. by Ross and a part of Cromarty, and N. and 
W. by the Atlantic and the North Sea. The area is 
1,297,646 acres, or nearly 2028 square miles. The northern 
and western shores are broken and irregular, in some cases 
deeply indented, and in the north-west, at Cape Wrath, 
near Durness, at Whiten Head, and farther south at the 
island of Hands there are ranges of wildly precipitous cliffs. 
Numerous islands stud the larger inlets on this coast ; tlio 
only ones inhabited in 1681 were Oldney with four persons 
and Roan (in Kyle of Tongue) with forty-three ; Hands, 
which had eight inhabitants in 1871, had none in 1881. 
On the north coast the principal sea lochs are the Kyle of 
Tongue, Iioch Erriboll, and the Kyle of Durness, and on 
the west coast Loch Inchard, Loch Laxford, the various 
branches of Eddrachillis Bay, and Loch Inver. The eastern 
shore is low and comparatively regular, the only inlets 
being Loch Fleet and Dornoch Firth. With the excep- 
tion of the narrow plain along the cast coast, various 
stretches of low ground on the west coast, and the low 
grounds adjoining the rivers and inland lochs, the surface 
consists chiefly of a sucoossioii of irregular elevations of 
from 500 to over 3000 feet in height. Much of the western 
district adjoining the coast from (lape Wrath southwards is 
occupied by Archasan gneiss, forming a series of bare rounded 
knolls. Resting unconformably on the gneiss are deposits 
of grits and sandstones, gcneially regarded as of Cambrian 
age, rising into wild cliffs between Ca [)0 Wrath and the 
liyle of Durness. These arc succeeded unconfonnably by 
Silurian strata, specially developed in the neighbourhood 
of Durness and Erriboll ; in the former xegion they form 
a basin occupied chiefly by the limestone series, containing 
a remarkable collection of fossils, and at Erriboll, from 
which the strata at Durness are sejiarated by a great dis- 
location, they present a remarkable series of horizontal dis- 
placements. Towards the east the gneiss is intermixed 
with granite and syenite, which cap the summits of a 
few of the mountains. Outliers of Olil Red Sandstone also 
occur in this eastern mountainous region, sometimes in 
masses of coarse conglomerate. The highest mountain 
summit in Sutherland is Benmoro Assynt (3273 foot), the 
culminating peak of a fine range of Silurian quartzites and 
limestone rocks lying to the south-east of Loch Assynt, 
while to the south-west are the picturesque conical summit 
of Canisp (2779 feet) and the curious Suilven (2399 feet) 
with its forked top. The next highest and most picturcs(iue 
series of mountain groups occurs in the north-eastern region, 
south of the Kyle of Tongue, — ^Ben Hope, a rounded mass 
with imposing precipices rising near Loch Hope to a height 
of 3040 feet, while to the eastward is the picturesque &n 
Loyal or Laoghal (2504 feet), formed of granite, and south 
from it, near Loch Naver, the great bulk of Ben Klibreck 
(3154 feet). Numerous other summits attain a height of 
over 2000 feet, bat the greater proportion of the mountain- 
ous region consists of elevated moorlands, bleak and un- 
interesting, except when tlie heather assumes its purple 
tints in autumn. In the lower region along the shores of 
Moray Firth the Old Red Sandstone occurs resting uncon- 
formably on the crystalline series of rocks, and is in turn 
succeed^ by an interesting series of Jurassic strata, which, 
faulted against the older formations, are exposed along the 
coast from Golspie to Helmsdale. In thjf series, at ]^ra^ 
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ill variotis duitrlct^ and there are a number of qtxartsei {or ^ 
building stone. Small quantities of gold have been found 
in some places. 

Sutherland has a much greater proportion of its am 
occupied by water than any other large county in Scotland, 
the parish of Assynt being completely honeycombed with 
lochs and tarns. Loch .^ynt, the largest of these, 10 
miles in length, and narrow and irregular in outline, is 
entitled to rank, from its picturesque creeks and the 
grandeur of the adjoining mountain scenery, as the most 
beautiful loch in Sutherland. Loch Shin, extending 17 
miles throughout nearly the whole of Lairg parish, from 
south-east to north-west, is towards the centre overhung 
by mountain mosses, but otherwise is without interest* to 
any but the angler. It is succeeded northwards by a scries 
of lochs, — Griara, Merkland, More, Stack, Garbadmoro, 
(Tarbadbeg — extending through the centre of the parisli 
of Eddrachillis. Lochs Merkland and Griam occur, like 
Loch Shin, in the course of the river Shin, a tributary 
of the Oykel, which last forms the southern boundary of 
the county with Ross and falls into Dornoch Firth; 

Lochs More and Stack are in the \ alloy of the Laxford, 
running north-westward to Loch Laxford. The Dionard 
or Qrudio flows northwards to the Kyle of Durness, and 
the Hope, after expanding into Loch Hope, about 10 
miles in length, falls into Loch Erriboll. The Borgic, 
which in its course forms Loch Loyal and falls into 
Toirisdalo Bay; the Naver, which flows from the loch 
of that name through a fertile strath to tlio sea at Bctty- 
lidl of Fan;; the Siiatby; and the Haliadalc are the prin- 
cipal other rivers flowing •northwards. Those entering 
Moray Firth are the Oykel ; the Helmsdale, w^hich reaches 
the sea at the town of that name, the Brom, which 
receives various tributaries before it cxjuinds into Lodi 
Biora, 3 miles irom its entrance into the sea at Brora; 
and the Fleet, flowing into Loch Fleet. ' 

Agriculture . — According to the agiicultural returns of 1886 only, 

3110 acres out of 1,347,0*33 were m cultivation, less than a 
foiticth part ol the whole area. The best land is that adjoining 
hfoiay Filth, wlicio agiicultiiro is m a very advanced condition. 

Along the uver valleys thtio aie, howevei, many iertile patches. 

At the beginning of the lOtli contury the ciofteis occupied almost 
ovory cultivable spot throughout the county ; between 1811 and 1820 
they weie ejected from then holdings to the number of 15,000, and, 
auording to the statement of Hugh Miller, *Vompios8cd into a 
wretched selvage of ^loverty and suffoiing that fringes the county 
oil Its Cd'^lein Olid westoin shores." The homes they loft wore, 

I he says, **impioyed into a descit"; but in the opinion of those 
who made the alteration theso mountainous parts wcie as **much 
calculated for the mnuitcumnco of stock as they weie uutit for the 
habitation oi man.” The croltcrs in Buthexland aic now (1887) 
chiefly confined to the western seaboard, the number of crofts, all 
on the estates of the duke of Suthoiland, amounting, according ta 
the Ikpoit of the Crofters Cwnmistfion^ to 1238, and icpicscnting 
A population ol 6190. The general agiicultmal condition of the 
county has been much improved by succossivo dukos of Suthoiland, 
anled by the libomlity of the Government in the advancement of 
money tor the const! uotion of roads and bridges ; and within recent 
years largo rechimations have been made, iti older to obtain a 
wider area for the growth of fodder and taruipa The following 
table gives the numner and acreage of various classes of holdings in 
1876, 1880, and 1885:— 


Year 

50 acres and 
under. 

oO to 100 
acres. 

100 to 800 
acres. 

SOOtoOOO 

acres 

500 to 
1000 nc. 

1000 ao. 

Total. 

No 

Ac. 

No 

Ac. 

No. 

lie 

No 

Ac. 

No. 

Ac. 

No 

Ao 

No 

Ac. 1 

3S75 200» 
1S80 2A0S 
1885 2512 

n.094 

12.680 

18,232 

20 

SI 

44 

\m 

42 

40 

41 

ill 

0 

15 

14 

8576 

5780 

5224 

4 

5 

6 

2212 

2689 

2809 

*■ 

6050 

ill 

§§i 


In 1885 of the class of holdings not exceeding 50 acres in extent 
68 were between 20 and 50 acres each, 661 between 5 and 20| 
1764 between 2 and 5, and 19 between i and 1 acre. 

Out of the 83,110 ocres under tillage in 1886 there werO 10,848 
under com crops, 5052 under green ofops, 8861 rotation gtiaseie 


\ 
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6S, ]MM6 lk4, ind irWt »iiW 10* Potato^ oooiu^ S0l4 acm 
and tiwQipt and sMti» 21^61. Oattlfi» (diMy Wait Hialiland, iihoH- 
anu erottbred, numbetrad in 1^6 12^806, of which 5570 wc^o 
cows and beifen in milk or in calf ; horses^ raioh include a lai/;^ 
nhmber of poniea, although Clydesdales are used on the largo farms, 
numbered 2005, of which 20X5 wore used solely for puiposfs ot 
agricttltura ; slieep, the rearing of which is the staple business of the 
county, the principal breed being Oheviots, numbered 211,825, of 
which 168,961 were two years old and above; and pigs, 1037. 
Aooonling to the J^twrt of the CnfUta Oon.'nissioitf there weio 
four deer forests within the county, all belonging to the duke of 
Sutherland, viz., Ben Amiin and Coir -ua« learn, 85,840 acres: 
Ilunrobin, 12,180 ; Glencanisp, 84^490 ; and Roay, 64,600 ; in all 
157,110 acres, or more than oue-ninth of the total am. Thoto is 
a comparatively small area under woods, — only 12,260 acres in 1881. 

According to the latest (1873) owneis and heritages Betum the 
land was divided among 438 proprietors possessing 1,297,253 aiTos 
at an annual value of £71,494, or Is. l|(i. an acre all over. There 
were 348 proprietors who possessed each less than one aero, tlio 
total amount which they owned being only 50 acres. The bulk ot the 
land is iiosscssod by the duke of Sutlicrland, who owned 1,176,454 
acres, tiio other propnetots {lossessing alcove 10,000 a<rcs each 
being Sir Charles w. A. Ross, 56,000 ; E. C. Sutherlnnd- Walker, 
20,000 ; Sir James Mathoson, 18,490 ; and the executors of Gordon 
M*Leod, 11,000. The total valued lental of the county in 1674 
was only £27,193 Scots or £2266 sterling, while in 1885>SG it was 
£103,970. 

Communicathn , — The county is well supidlod with roads con- 
sidering Its mountainous character and its s}>arse population, 
llehusdale affoids the moans of ex^rt for a considerable ainoiuit of 
farm produce. The Highland Railway enters the county at Invor- 
shin and after passing northwards to l^aiig turns eastwards to the 
coast, which it skiris to Helmsdale, whence it turns iioi th-wostwaids 
along the banks of the Helmsdale, bending afterwaids costwaids 
at Foisinard into Caithnosa 

Indvstriea. — Various textile manufactures at one time established 
in the county have been discontmncd, the only iinporhiiit nionu- 
fiutiiro now remaining being that of wdiiskyat Clyn^and Broia. 
Ilerung hsliing prosecuted fiom Helmsdale is an im^wirtant in- 
dnstiy, and the cod, ling, and other dcop-sea tishings engage a 
huge iintnbcr of boats and men There aie valuable sahiiuu 
Usher les in seVeial of the nvcis 

Aihuinnitiaiioii and f*o 2 ntiation - The county contains 18 entire 

g arisbea and juit of the paiisli of Reay, the reinaiinUr being in 
aithness. The county retunrs one tnembor to luirlmment, and one 
is ivl unied foi the Wick gi oup of buiglis. Doi noeh, the only royal 
burgh, had but 497 inlubiUiits in 1881, while Golspie had 1548 
and Helmsdale 794. The pupnlition has not vauc<l greatly in 
iinmbois since the beginning of the 19th centuiy. In 1801 the 
numbers were 23,117, and in 1881 they were 23,370, a gradual 
dooieaso havuig taken jilace since 1851, when the numbeis ic ached 
25,703. In 1881 there were 11,219 mules and 12,151 females 
Suthciland is the most sparsely peopled county in Stoiland, there 
being only 12 jieisons to the sqiiaie mile, while the avciage for 
Scotland is 125. Sutherland forms a joint slicnfldom with Ross 
and Ciomarty, and a sbei itf-BUbstituto resides at Doinocb. Small 
debt circuit courts aio held at Helmsdale, Tongue, Melvidi, ntid 
Sconrne, and justice of peace courts at Doinocli, Golspie, Brora, 
and Helmsdale. 

History and Jnfiqinfirs — The ancient Celtic iiiliabitanls were 
almost entirely expelled by the ScandinaviiUi settlors who occupied 
the county after its conquest by the Norse jail Tlioifinn in 1034. 
The icmuins of Pictish towers are numerous, as are also stone 
circles. Of other antiquities mention may bo made of the vitiliied 
fort on Dun Creich and of the extensive leiminis of Bun Dorn.idilla 
ill Durness palish. After tho conquest of the district by the Scot- 
tish kings, Sutherland was conferred on Hugh Fi'oskin (ades< endant 
of Freskin of Moravia or Moiay), whoso son William in 1228 was 
created earl of Sutheilniid by Alexander II. The iiinelocnth eail 
of Sutherland was created duke in i833. The scat of the ancient 
episcopal see of Sutherland and Caithness was at Dornoch, wdiere 
a cathedral was erected by Gilbert of Moiavia (1222-1245), of 
n^hich the ancient tower, attached to the modern parish church, 
still remaina 

See Sir Holjort Gordon's JfUtory of the Earldom of Sutherland^ ISIS ; Hugh 
Miller'a Su^erland ae %t to, 1843 ; and C. W. U. St John e Tour In Sutherland- 
ehire, 1849. (!’♦ H.) 

riUTTEE, tho name given by English writers to the rite 
of burning a widow on tho funeral pyre of her husband 
as praetisod among certain Hindu castes, and especially 
among the Biyputs. The word aati (os it should rather be 
written) properly denotes the wife who so sacrifices herself, 
not the rite itself, and means good woman,’' “a faithful 
wife,” The sacrifice was not actually forced on a wife, but 


it waa 6tiong]^l»6<mi2a6ii^^ by jmWic ai \ 

to her cwnihappineaB and that of her husband in lutuW ^ 
state, and the adternative was a life of degraded and miser* 
able widowhood. The practice was current in India when 
the Macedonians first touched that country (Diod. Sic., xiz, 

33), and it lasted into the 19th century, having l^en toler- 
ated even by English rulers till 1829, (See vol/ 

xii. p. 80C.) The suliject is illustrated by copious quota- 
tions from ancient end modern authorities in Yule’s Anfflth 
Indian (jhasaii/, ji. CG6 sq.^ and by comparison of similar 
rites among other nations in Tylor’s Primitive CtUture^ ch* 
xi. ^ It has its root in the primitive view of the future life, 
which regards the dead as having similar needs to Uie living* 

^0 wife is scut into the w orld of shades w ith her husband, * 
just as arms, clothing, or treasure arc buried in his tomb, 
or slaves are slain to attend their master in the underworld/ 
The Indian custom is not, therefore, properly a jiart of 
Brahmanism ; but it was adcqiied })y tho ministers of that 
religion, who strained their sacred texts to find support for it, 

SUTTON COLDFIELD, an ancient market town and 
municipal borough of Warn icksliire, England, is situated 
on tho London and North-Western Railway, 8 miles south 
of Lichfield and 7 noit)i-east of Birmingham. The town 
has been greatly increased of late years by tho erection of 
villas for persons having their business offices in Birming- 
ham, Walsall, and other towns. Tho church of tho Holy 
Trinity - Early EngliiJi and Late Perpendicular, restored in 
1874 arid enlarged in 1879- contains a fine Norman font 
and tho tomb ot Bishop Vesoy. Ho obtained from Henry 
VITT. the giant of tho park and manorial riglits for the 
benefit of the toun, the annual laluo (now about £2000) 
licing expended in char ities and education. On tho jiictur- 
esque pork near the town, 2400 acres in extent, tho in-* 
habitants have the right of grazing horses and cattle at a 
small fee. A town hall was erected in 1859 ; in it there 
is good library. Tho corporation formerly consisted of 
a warden and 24 xmunbers ; but in 1 885 Sutton obtained 
a municipal charter, by which it is divided into six wards, 
with an alderman and three councillors for each ward. The 
population of the ti wnsliip in 1871 was 5936, and in 1881 
it was 7737. 

Sutton lias at ono tunc a royal manor and rin apanage of the 
carh of Warwick. It owes much ofita piospeiity to the gilts of 
John Vesry (^'oyaey), bishop of ExctPi in (ho ICth coiituiy, who 
ivas a native ot the place In its chaitrr of iiirorpoiation, 20lh 
Henry YIII., it ia lallod tho royal town of Sutton ColdBeid. 

SUTTON-IN-ASH FIELD, a towm of Nottinghamshire, 
England, is situair^d on an eminence on tho Nottingham 
and Worksop and tho Erewash Valley Railways, 3 miles 
west-south-west of Mansfield. The church of St Mary 
Magdalene of the 12tU century was restored iu 1868. In 
the churchyard is a yew tree icputed to bo 700 years old. 
There are a number of collieries and limcworks in the 
vicinity, (''otton liosiery and thread are tho piincipal 
manufactures. The duke of ]\)rtland is lord of the manor. 
The population of the urban sanitary dkstiict ^area, 4855 
acres) in 1871 was 7574, and in 1881 it was 8523. 

SUWALKJ, a goiornment of Russian Poland, occupies 
the north cost corner of the kingd(»m, cxtenfling to the 
north between lilast Prussia and tiro Russian governments 
of Kovno, Vilna, and Oiodno. Its area is 4846 square 
miles. It covers the cast of the low swelling, studded 
with lakes, which skirts the south coast of the Baltic (see 
PotAND), its highest jrarts reaching 800 to 1000 feet 
above the sea. Its northern slopes descend to the valley 
of the lower Niemen, wdiile in the south it falls away 
gently to the marshy tract of the Bebrz. The rivers flow 
there in deep gorges and valleys, diversifying the surface. 
Suwatki is watered by the Niemen, which forms its eastern 
and its northern lioundary and is largely used as a channel 
of communication ; it has many affluents from both slopes 
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of the fweUinig. The Atigu«towo Canal connecta the navi* 
gable Hancza, tributary of the Niemen, with a tributary of 
the Bebrz, which belongs to the basin of the Vistula^ and 
an active traffic is carried on on this canal. The population 
was 606,573 in 1883, the increase being 3400 during the 
year. It has a most varied composition, embracing Lithu- 
anians (the prevailing element), who number about four- 
tenths of the whole (Zhmuds, 31*5 per cent. ; Lithuanians 
proper, 10*3), Poles (28*4, of whom 5*3 are Mazurs), Jews 
(17*2), Germans ^6*8, but they are rapidly increasing), and 
White Russians (4*6). In religion the Catholics are pre- 
dominant (449,476 in 1883); the Jews come next (98,743); 
there are also 38,610 Protestants, 13,275 Orthodox Greeks, 
and 6246 Baskolniks. 

Tertiary and Chalk dopoaits are widely sprea^l in Suwatki, and the 
entire aurface is covered with Post-Tertiary d^sits. 'J’he bottom 
moraine of the great ice-aheet of Korth Germany, containing 
scratched boulders and farrowed by depressions Imving a direction 
north -north -east to south -south-west,^ covers immense tracts of 
the ridge of the lake-districts and its slopes, while limited ajiaees 
are covered with well -washed glacial sands and gravel. On the 
northern slops of the coast-ridge, the boulder-clay Ix^iiig covchmI 
with lacustiino deposits, there are at many places layeis of fcitilc 
soil ; and in the soutiiern parts of the jirovjnco the lM)iilder-cldy 
is very stony, and sometimes covered with gravel. Still, neaily 
nine tenths ot the surface are ronsidered suiteblo for cultivation. 
Agriculture is the chief occupation, and potatoes are extensively 
grown for export to Prussia, whore they aie used tor the manufac- 
ture of spines, whirdi are smuggled into the province. Tiie manu- 
factunis are unimportant (600 workmen ; annual nroduce valued 
at £124,000, one-half being duo to distillciics). All nianuructuietl 
wares are imjiorted, mostly from Pi iissia ; and all trade is in the 
liands of dews. The educational institutions include two gymnasia 
for boys, one for girls, one seminary for teachers (at AVciwery), one 
Catholic seminary, and 196 lower grade schools, having alto»>ther 
an aggregate of 18,193 sidiolara in 1884. Hu walk! is dividea into 
seven districts, the chief towns of which with their populations iii 
1882 were- SuwAtKi (sec below), Augustowo (11,100), Knlwarya 
(10,600), Mariampol (5610), Seiny (4085), Wilkowisrki (6700), and 
Wtadistawow (9800). Wieizliolowo (3560), an important custom- 
house, situated on the railway from St Petersburg to llcrlin, also 
has municipal institutions. 

SUWALKI, oai>ital of the above government, is situated 
at the source of the Haneza, tributary of the Niemen, 75 
miles north-west of Grodno. In the 15th century it was 
but a small village, lost amidst forests, and peopled by 
Lithuanians. In the end of the 18th century it became 
the cajiital of the Augustowo government, but never had 
any importance, except as the seat of the local authorities. 
Since 1834 it has been the capital of the government of 
Suwatki. Its population was 18,640 in 1882. 

SITWAROFF, or Sovorofk, Alexander Vasilievich 
(1729-1800), Russian general, was born at Moscow on 
24th November 1729, the descendant of a Swede named 
Suvor who emigrated to Russia in 1622. Suwaroff 
entered the army at an early age and first distinguished 
himself at the battle of Kunersdorf in 1759, where he 
acted as aide-de-camp to General Fermor. Throughout 
the Seven Years’ War he was conspicuous for his bravery 
and militaxy skill. He next took part in the battles 
between the Russians and Poles at the period of the first 
dismemberment of Poland. Being afterwards transferred 
to tlie banks of the Danube (1773), he there in the cam- 
paigns against the Turks laid the foundation of his repu- 
tation as a military commander. In 1775 he put an end 
to the formidable revolt of Fugatcheff, who was brought 
in cliains to Moscow and there decapitated. In 1789 
Suwaroff defeated the Turks at Fokshani (Moldavia), and 
again in the same year on the Bimnik. In 1790 he took 
by assault the town of Ismail, on which occasion he sent 
his well-known couplet to the empress. On the termina- 
tion of this war Suwaroff was summoned to another cam- 

E aign against the Poles. After the defeat of Kosciusko 
y Fersen at Macieowioe in Siedlce (1794) he marched on | 

^ Hedroits, in Froc, Oeol, CmmUUt^ iii., 1884. J 


Witmw, and captured its suburb wbaca 15,jX)0 

Pdes were maesacred. Upon this the city capitulated, 
and the Russian general w'os made field-fnarshal. He re- 
mained in Poland till 1795 and was received in triumph 
on* his return to St Petersburg, In November 1796 the 
empress Catherine, his firm friend and admirer, died. On 
the accession of Paul, who always laboured to undo his 
mother’s work, Suwaroff fell into disgrace and was banished 
to his country-seat at Kontchanskoe in the government of 
Novgorod. There he remained some time in retirement. 
He unsparingly criticized the new military tactics and dress 
introduced by the emperor, and some of his caustic verses 
reached the ears of Paul. His conduct was therefore 
watched and liis correspondence with his wife, who had 
remained at Moscow — for his marriage relations had not 
been happy — ^was tampered with. On Sundays he tolled 
the bell for church and sang among the rustics in the 
village choir. On week days he worked among them in a 
smock frock. But in February 1799 he was summoned 
by the emperor to assist in the campaign with the Austrians 
against the French. Suwaroff took command of the com- 
bined forces at Verona. He attacked Moreau, the French 
general, at Cassano, the ford of the Adda, and completely 
defeated him, taking about 3000 prisoners; he then mode 
a triumphal entry into Milan. He next defeated Mac- 
donald on the Trebbia in a sanguinary engagement which 
lasted three days, from the 17th to the 19th of June 
(1799). Soon afterwards Joulicrt was defeated and slain 
at Novi (15th August). But the importance of these suc- 
cesses was neutralized by the constant squabbles between 
Suwaroff and the Austrian commanders. The Russian 
general now received orders to join Korsakoff in Switzer- 
land and fb assist him in driving the French from that 
country. He accordingly crossed the Al[).s, suffering severe 
losses, but on his arrival learned that Korsakoff had been 
previously defeated by Mass^na, It only remained for 
him to effect a retreat with the shattered remains of his 
army. He finally reached his winter quarters, between 
the rivers lller and Lech, and thence directed his home- 
ward march to Russia. The emperor Paul, who soon after 
this time entirely changed his policy and made an alliance 
with Bonaparte, recalled Suwaroff in disgrace, and on his 
return refused to see him. The veteran retired to his 
country-seat, ivhere he died on the 18th of May 1800, 
Lord Whitworth, the English ambassador, was the only 
})orson of distinction present at the funeral of this remark- 
able man. He lies buried in the church of the Annuncia- 
tion in the Alexandro-Ncvskii monastery, the simple in- 
scrijition on his grave being, according to his own direction, 
“ Here lies Suwaroff.” 

Among the RussinuB the memory of Suwaroff is chorishod as that 
of a great and successful (Kneral, but he hardly enjoys such a reputa- 
tion among foreigners, who generally look upon his victories as due 
rather to tlie huge masses of men under his control than to military 
geniufl. His tacticB seem to have been somewhat Oriental. He 
formed no general plans for his campaigns, but trusted to celerity 
of movement and blows mpidlv struck. He ivas terribly reckless 
of human life, neither sparing liis own soldieis nor showing mercy 
to the conquered. And yet ^vo find him the subject of exaggerated 
eulogy among English writers in the early part of the 19th century. 
He was a man of great simplicity of manners, and while on a cam- 
paign lived as a common soldier, sleeping on straw and contenting 
himself with the humblest fare. But he had himself passed through 
all the gradations of military service, and had been for many years 
a private soldier ; moreover, his education had lieen of the rudest 
kind. He affected the habits of a humourist, and his gibes pro- 
cured him many enemies. He had all the natural contempt of a 
man of ability and action for ignorant favourites and ornamental 
carpet-knights. Droll stories, in keeping with the well-known 
eccentricity of his character, are told of his manner of life in camp. 

SVEABORG, an important fortress of Finland, built by 
Count Ehrensvfird in 1749 on seven small islands off the 
harbour of Helsingfors (^.v.). It is the seat of a great 
naval harbour and arsenal. 
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f M the nemo ie .ooafiso4 to a pio?n»oe of Bavaria (capita^ 
^.lAn^borg), eompririiig a mere fragment of the former 
\,^wabiay but in common use it u still applied to the 
» /^triots inoloded ia the old duefay. The duchy of Swabia 
was bojsndedcm the N*' by theBhenishBalatinate, on theS. 
S by the Lech (separating it from the duohy of Bavaria), on 
V the SL by Switsm'land, the Lake of Constance, and Yorarl- 
r * berg, and on the W* by the Rhine. It corresponds roughly 
;/to the modern Wiirtemberg» Baden, and Hohenzollem, 
awith part of Bavaria. The circle of Swabia coincided 
« more nearly than most with the dnchy from which it was 
named, but was rather more extensive. It was bounded by 
Switserland, France (after the cession of Alsace), and the 
circles of the Upper and Lower Rhine, Franconia, Bavaria, 
and Austria. Its area was about 15,500 square miles. The 
Swabian circle contained more independent states of the 
empire than any other, including the countship (after- 
wai^ duchy) of Wiirtemberg, the margraviate of ]^en, 
the principalities of Hohenzollem and Liechtenstein, a whole 
series of smaller secular and ecclesiastical principalities, and 
upwards of thirty free imperial towns (Augsburg, Ulm, Ac.). 
Swabia is intersected from west to east by the Danube, and 
is one of the most mountainous (Black Forest, Swabian 
Jura) and picturesque parts of the German empire. It is 
also very fertile. The Swabians are a strong, big-framed, 
and go<xl*httmoured race, and, though in several popular 
legends the Schwab plays the part of a wise man of 
Gotham,” he is probably no denser than his neigfibours. 

The use of the name of Swabia iu connexion with the south-west 
iiart of Germany, previously called Alemannia (see Alemanni), 
begins with the 5tb century of our era, when the Suevi poured into 
the country and amalgamated with the Alemanni. It was not, 
however, till the 8th century, when the dukedom of Alemannia 
Was abolished and Rheetia and Alsace separated from it, that 
Swabia became the recognized name of the district, henceforth 
administered by nunoii camer^e, as representatives of the Frankish 
emperors. One of these nuncii, who usurped the ancient title of 
duke of Alemannia, was executed in 917, but two years later Henry 
1. gelded to the popular will in allowing Count Btirkhard I. to 
style himself duke or Swabia. The dukedom thus founded, which 
lasted for more than tliree centuries, repeatedly changed hands, 
and was generally conferred by the emi)eror8 and lungs of the 
Saxon and Franconian lines on members of their own families. In 
1079 it passed into the hands of Frederick I. of Hohenstaufen, the 
progenitor of a line of German monarcha, and under bis successors 
Swabia had the reputation of being the most civilized and nro- 
aperons part of Germany. As, however, the Hohenstaufen line 
gradually lost strength in its hopeless straggle with the papacy, 
the Swabian nobles increased in power at the expense of the 
’ dukes, and several of them became ** immediate.” No duke of 
Swabia was appointed after the death of Conradin, the lost of the 
Hohenstaufen, in 1288, and his place was henceforth filled in some 
degree by the count of Wurtembevg as primus inter pares. For 
the next 250 years or so the history of Swabia consists of an 
endless series of fends between the different members of the 
duchy, mingled with more or leas abortive attempts of the Gertnan 
emperors and others to restore peace. The lesser nobles fought 
witn the greater nobles, the towns banded themselves togettier 
against both, and alliances and counter-alliances w’ei'e formed and 
dusolved with bewildering rapidity. The ** Schleglerkrieg ” is the 
' name given to a bloody contest between the counts of 'Wurtemberg 
and the leaser noblesse in 1867. The most important of tbe 
, various leagues formed by the towns was the **Schwabi8cher 
Stiidtebund”* of 1870, the point of which was directed against 
' W.iirtomberg. In 1488 the Swabian estates,— nobles, prelates, and 
towns,— weaty of constant dissension, joined in the Great Swabian 
Confederatidn, the object of which was to maintain peace throughout 
' tko country. This league possessed a carefully drawn Up constitu- 
' tion and exercised executive and judicial functions throughont the 
WhUle of Swabia, maintaming a standing army to give force to its 
decrees. Though not succeMful in completely abolishing war 
' fri^iin Swabia, the confederation was by no means a failure. It 
V ' wee, for instance, the general of the confederation that put an end 
. ^ FensarifV War of 1526. The Beformation found 





''thiyatewiu^ had. to dnee to tke.AiipIrw^iw 

to^ lost their democratic constitution, and with it meat of tlke» , v 
pditicsl importance. The outstanding feature of BwabW 
for some time afterwards may he said to be the struggle fori' 
maey between the Protestant Wtirtbmberg and the Boman , 

, Austnsu In 1512, when all Germany was divided into ten ^ ' 

one of them was named the Schwitbisoher Krais, or Swahluh!’': 
Circle (see above). The circle received ita complete oiganintiotti 
wtwned it practically unchanged till the oUsolU^on ’ 
of the empim in 1806. Swabia suffered severely in the Tfcdrty/' 
Years War, and it was also one of the scenes of the strug^es cou^, • 
^uent on the French Revolution. But its modern history must > ^ . 
be sought for under such headings as WfinTEiinKBa and Baj>bm. ; 

SWAHILI {WorSwahili^ ue., ** Coast People,” from the 
Arabic coast), a term now commonly apjdied to ' 
tbe inhabitants of ^nzibar and of the opposite inainladii 
between tbe paralleb of 2^* and 9** S., who are subjects nf . ‘ 
the saltan of Zanzibar, and whose mother-tongne is the ^ 
Ki-Swahili language. According to present local usage 
no person would be called a Swahili unless he verified 
these two conditions. The Swahili are essentially a 
mixed people, in whom the Bantu and Arab elements are^ 
mingled in the proportion of about three to one ; and the 
same is true of their speech, which of all the Bantu 
dialects has been most affected by Arab and other infiu- 
ences. The interest attaching to the Swahili people, whb 
have figured so largely in the history of African enterprise, 
daring the last half century, is thus of a social rather 
than of a strictly scientific character. The energy woA 
intelligence derived from a large infusion of Semitic blood 
has enabled them to take a leading part in tbe develop* 
ment of trade and the industries, as shown in the wiem 
diffusion of their language, which, like the Hindustani in 
India and the Guarani in South America, has become tbe . 
principal medium of intercommunication throughout most 
of the continent south of tbe equator. During his journey 
from the Indian Ocean to the Atlantic Commander 
Cameron found that a knowledge of this language enabled 
him everywhere to dispense with the aid of an interpreter, 
as it was understood by one or more persons in bH the 
tribes along the route. Owing to this circumstance the 
intelligent and enterprising natives of Zanzibar have been . 
found indispensable assistants in every expedition pene- 
trating from the eastern seaboard to the interior since 
they began to be employed by Speke and Burton as 
porters and escorts. Missionary enterprise has been at 
work amongst the Swahili, who are all Mohammedans, . 
but with poor results. The language, however, has been , 
carefully studied, and is now better known than perhaps 
any other member of the Bantu family. There are several 
varieties, of which the chief are — the archaic Ki-Ngozi in 
the north about the river Tana, mostly free from foreign 
elements ; the Ki>Mvita of the Mombasa district, reduced 
to writing by Krapf ; and the Maneno Unguya of Zanzi- 
bar, which is most affected by Arabic, Persian, Indiai^ 
and other foreign influences, but winch, neverthelesii^ is ^ 
now the literary standard; of it complete grammatical 
treatises have been published, and into it portions of the ^ 
Bible have been translated by Bishop Steere.^ 

SWALLOW (A.-S. Stmlewsy Icel. Svalay Dutch Zwidunoy 
Germ. Schtoalbe)y the bird which of all others is recognized 
as the harbinger of summer in the northern hemis^ere; 
for, though some slight differences, varying according to . 
the meridian, are constantly presented by l^e birds which . 
have fheir home in Europe, in northern Asia, and in North 
America respectively, it is difficult to allow to them a , 
specific value ; and consequently a zoologist of wide views, 


1 The language was first reduced to writing by the Arabs, who still' 
use the Arabic character. But the European missionaries have wisely 
rH>lsced this by the Roman system, which is far more suited for the 
transliteration of most African, and especially of the Bantu, tongnfo* , 
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while not oTerlooldfig ibis loqd tmikitUmf will ngfaiA the 
Swallow of all these traets ae forming a single spemei^ 
Hirmdo ruBtica of linnwos.^ Eetuming^ usuaUy alr^y 
paired, to its summer-haunts, after its winteiH9C|joum in 
southern lands, and generally reaching England about the 
first week in April, it at once repairs to its old quarters, 
nearly always around the abodes of men ; and, about a 
month later, the site of the nest is chosen, resort being had 
in most cases to the very spot that has formerly served 
the same purpose — the old structure, if still remaining^ 
being restored and refurnished. So trustful is the bird 
that it commonly establishes itself in any of men’s works 
that will supply the necessary accommodation, and a shed, 
a barn, or any building with an open roof, a chimney^ 
that affords a support for the nest, or even the room of an 
inhabited house — ^if chance should give free access thereto, 
— to say nothing of extraordinaiy positions, may be the 
place of its choice. Wheresoever placed, the nest is formed 
of small lumps of moist earth, which, carried to the sj^t 
in the bird’s bill, are duly arranged and modelled, with 
the aid of short straws or slender sticks, into the required 
shape. This is generally that of a half-saucer, but it varies 
according to the exigencies of the site. The materials dry 
quickly into a hard crust, which is lined with soft feathers, 
and therein are laid from four to six white eggs, blotched 
and speckled witli grey and orange-brown deepening into 
black. Two broods are usually reared in the season, and 
the young on leaving the nest soon make their way to 
some leafless bough, whence they try their powers of flight, 
at first accompanying their parents in short excursions on 
the wing, receiving from them the food themselves are as 
yet unable to capture, until able to ^hift for themselves. 
They collect in flocks, often of many hundreds, and finally 
leave the country about the end of August or early in 
September, to be followed, after a few weeks, by their 
progenitors. The Swallows of Europe doubtless pass into 
Africa far beyond the equator,^ and those of Northern 
Asia, though many stop in India or Burmah, even further 
,to the southward, occasionally reaching Australia, while 
those of North America extend their winter-wanderings to 
southern Brazil ; but, whithersoever they then resort, they 
daring that season moult their feathers, and this fact 
affords one of the strongest arguments against the popular 
belief (which, curious to say, is still partly if not fully 
entertained by many who should know better) of their 
becoming torpid in winter, for a state of torpidity would 
suspend all animal action.^ The chestnut forehead and 
throaty the shining steel-blue upper plumage, and the dusky- 
white — ^in some cases reddening so as almost to vie with 
the frontal and gular patches — of the lower parts are well 
known to every person of observation, as is the markedly 
forked t a il, which is be come p rov erbial o f t his bird. 

^ Dr Stejnegar (one of the chief leaders in the recent Amencan 
movement, the results though not the intention of which would be 
the subversion of much of the nomenclature of birds hitherto thought 
in Europe to have been establislied on tolerably firm principles) would 
apply to the Swallow the generic term of generally accepted 

for the Martin (vol. xv. p. 581), and to the latter irtfnmdo. Herein 
he is technically incorrect, for one of the hrst principles of soological 
nomenclature has always bsen that a generic term, to be valid, must 
be de^ed. In the absence of definition such a term may be, by 
coartesy, occasionally accepted ; but this courtesy has never been, nor 
except in America is likely to be, extended to the misapplication here 
in question. 

* Hence the common English name of ** Chimney-Swallow.” In 
North America it is usually the ** Bam-Swallow.” i 

’ It must be noted that the Swallow has been observed in England 
In every month of the year; but its presence from the beginning of 
Decern^ to the middle of March is an extremely rare occumnea 

^ See John Hunter's Masaya and Obaarmtuma in Jjfainml 
edited by Sir R. Owen m 1881 (ii p. 280). An excellent biblio- 
graphy of the Swallow-torpidity controveny, up to 1878, is given by 
Prof. Cones {Bwda q/' tka Cotorado VatUay^ pp. 878-^80), who seems 
sUn to banker after the ancient faith in ^'htbmation.” 
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Mdiig the woxd SirsBow in a more i^jlniided M Uwm 
f6r all the members of t^ Famil/ 

to which the name Martin (vol. xv. n. 581) has bm ap|ilied, 
and this Family includes from 80 to 100 species, which hnve been 
placed in many different genera. The true Swallow bm vmy 
many affines, some of which range almost as widely as itself does, 
while others seem to have curiously restricted limits, and much 
the same may be said of several of its more distant relatives. But 
altogether the Family forma one of the most circumaeribed and 
therefore one of the most natural groups of Oaeinea, having no 
near allies; for, though in outward ap^rance and in some h&its 
the Swallows hear a considerable resemolance to Swifts (q.vX the 
latter belong to a very different Order, and are not Fasserme oirds 
at all, as their structure, both internal and external, proves. It 
has been sometimes stated that the Hirvndinidm ^ve their 
nearest relations in the Fltcai'OHSUs (vol. ix. p. 851) ; but the 
assertion is very questionable, and the supposition that they are 
allied to the Ampelidm (rf. Waxwino), tfiongh poisibly better 
founded, has not as yet b^n confirmed by any anatomical investi- 
gation. An affinity to the Indian and Australian Artamvs (the 
species of which genus are often known as Wood-Swallows, or 
Swallow-Shrikes) has also been suggested; and it may turn out 
that this geuns, with its neighbours, may be the direct and less 
modi fed descendants of a generalized type, whence the ffirundinidm 
have diverged ; but at present it would seem as if the suggestion 
originated only in the similarity of certain habits, such as swift 
flij^t and the capacity of uninterruptedly taking and swallowing 
insect-food on the wing. 

Swallows are nearly cosmopolitan birds, inhabiting 
every considerable country except New Zealand, wherein 
only a stray example, presumably from Australia, occasion- 
ally occurs. (a. n.) 

SWAMMERDAM, John (1637-1680), may be ranked 
almost with Leeuwenhoek as one of the most eminent 
Dutch naturalists of the 17th century. Born at Amster- 
dam in 1637, the son of an apothecary and naturalist, he 
was destined for the church ; but he insisted on passing 
over to the profession of medicine, meanwhile passion- 
ately devoting himself to the study of insects. Having 
necessarily to interest himself in human anatomy, he 
devoted much attention to the preservation and better 
demonstration of the various structures, and he devised 
the method of studying the circulatory system by means 
of injections, so doing the greatest service to practical 
anatomy, llie fame of his collection soon became Euro- 
pean ; thus the grand-duke of Tuscany offered him 12,000 
florins for his collection, on condition of his coming to 
Florence to continue it. His Gttieral History of InsfcU 
and other kindred works lie at the foundation of modern 
entomology, and include many important discoveries. 
Thus he cleared up the subject of the metamorphosis of 
insects, and in this and other ways laid the beginnings 
of their natural classification, while his researches on the 
anatomy of mayflies and bees were also of fundamental 
importance. His devotion to science led to his neglect of 
practice ; his father greatly resented this, and stopped all 
supplies ; and thus Swammerdam experienced a period of 
considerable privation, which had the most unfortunate 
consequences to his health, both bodily and mental In 
1675 he published his History of the Ephernera^ and in 
the same year his father died, leaving him an adequate 
fortune, but the mischief was irreparable. He became 
a hypocbondriac and mystic, joined the followers of 
Antoinette Bourignon, and died at Amsterdam in 1680. 

SWAN (A,-S. S^oan and Stotm, Icel Svanr^ Dutch 
Zwaan, Germ. Sekufan), a large swimming-bird, wdl known 
from being kept in a half-domesticated condition through- 
out many parts of Europe, whence it has been carried to 

* An enormous amount of labour has been bestowed umm the 
Jffirundinidm by Mr Sharpe (Cot B. JBr, Muaaim, x. pp. 85-210), 
onlF commensurate, perhaps, with that required for an nnderstanding 
of the results at which he has arrived. Nothing can better shew tbe 
difficulty of nnravelling the many puzzles which the Family offers than 
this ; and it is to be hoped that in hU finely-illustrated Jliimoffrapk 
which is now in conrse of publication he wUl succeed in elesiing op 
some of them. 
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formerly Him at inr^seat) tiie youn^ or Qygnats,^ being 
bigUy esteemed &r the table* and it was under espeoiai 
enaetmehts for ite preservation, and rej^rded as a Bird 
Boyal that no subject could possm udthoat licence from 
the crown, the granting of which licence was accompanied 
by the condition that every bird in a game ” (to use the 
old le^ term) of Swans should bear a distinguishing 
mark of ownership (cyij^inata) on the bill. Originally this 
privilege was conferred on the larger freeholders only, but 
it was gradnally esttended, so that in the reign of Eliz- 
abeth upwards of 900 distinct Swan-marks, being those 
of private persons or corporations, were recognized by 
the royal Swadberd, whose jurisdiction extended over the 
whole kingdom. It is impossible here to enter into farther 
details on this subject, interesting as it is from various 
points of view.^ It is enough to remark that all the legal 
protection afforded to the Swan points out that it was not 
indigenous to the British Islands, and indeed it is stated 
(though on uncertain authority) to have been introduced 
to England in the reign of Bichard Coeur de Lion ; but it 
is now so perfectly naturalized that birds having the full 
power of flight remain in the country. There is no 
evidence to shew that its numbers are ever increased by 
immigration from abroad, though it is known to breed as 
a wild bird not further from our shores than the extreme 
south of Sweden and possibly in Denmark, whence it may 
be traced, but with considerable vacuities, in a south- 
easterly direction to the valley of the Danube and the 
western part of Central Asia. In Europe, however, no 
definite limits can be assigned for its natural range, since 
birds more or less reclaimed and at liberty CQpsort with 
those that are truly wild, and either induce thorn to settle 
in localities beyond its boundary, or of themselves occupy 
such localities, so that no difference is observable between 
them and their untamed brethren. From its breeding- 
grounds, whether they be in Turkestan, in south-eastern 
Europe, or Scania, the Swan migrates southward towards 
winter, and at that season may be found in north-westiBrn 
India (though rarely), in Egypt, and on the shores of the 
Mediterranean. 


The Swan just spoken of is by some naturalists named the Mute 
ox Tame Swan, to aistingni^ it from one to be presently mentioned, 
but it is the Swan simply of the English lan^ago and literature. 
Scientifically it is usually known as Cygnus olar or C, mmismetm. 
It needs little description : its large size, its spotless white plumage, 
its rod bill, surmounted by a black knob (technically tlie ” berry ”) 
larger in the male than in the female, its black legs and stately 
appearance on the water are familiar, either from figures innumor 
able or from direct observation, to almost every one, When left 
to itself its nest is a large mass of aquatic plants, often piled to the 
height of a couple of (eet and possibly some six feet in diameter. 
In the midst of this is a hollow which contains the eggs, generally 
from five to nine in number, of a greyish-olive colour. The period 


^ Here, as in so many other cases, we have what may be camd the 
** table-name*^ of an animal derived from the Norman-French, whUe 
that which it bore when alive was of Teutonic origin. 

* At the present time the Queen and the Companies of Dyers and 
Vintners still mamtabi their Swans on the Thames, and a yearly 
expedition is made in the month of August to take up the young 
birds— thence called “ Swan-uppmg ” and cormiitly “Swan-hopping 
—and mark them. The largest Swannery m England, indeed the 
only one worthy of the name, is that belonging to Lord llcliester, on 
the water called the Fleet, lying inside the Chesil Bank on the coast 
of Dorset, where from 700 to double that number of birds may be 
kept— a stock doubtless too great for the area, but very small when 
compared with the numbers that used to be retained on various rivers 
in the country. The Swanpit at Norwich seems to be the only place 
now existing for fattening the Cygnets for the table— an expensive 
process, but one fully appreciate by those who hove tasted the 
malts. The English Swan-laws and regulations have been concisely 
but admirably treated by the late Serjeant Manning (Penny 
Cgclopm^ «Jil. pp. 271. 272), wd the robjwrt of 

hr MpubUehed mterWe in the BHtteh Mneenin otter 
hUnrtei. is one of which a compendioue Mwonnt, ftwn m ntlqnnten 
and historical point of view, would be very desirable. 
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of iiioalMtUiii ia batweea five and eix weeks, and the ytmn whea 
hattdied are clothed in sooty-gtey down, Which ia sneceMed V 
feathers of dark sooty-brown. This suit is gradually replaced 
white, but the young birds are more than a twelvemonth old belota , 
they lose all trace of colouring and become wholly white. 

It was, however, noticed by Plot (N. JET. Stoffordehire^ p, 22B) 
200 years and more ago that certain Swans on the Trent had white 
Cygnets; and it was subsequently oheerved of such birds that Imth 
parents and progeny had legs of a paler colour, while the young 
had not the “ blue bill ** of ordinary Swans at the same age that 
has in some parts of the countr}'' given them a name, wsides 
offering a few other minor differences. Tliese being examined by 
Yarroll led him to announce (Proc. Zwl, 1838, p. 19) the 

birds presenting them as forming a distinct species, C. 
to which the English name of “ Pobsh ” Swan had already been 
attached by the Lmdon poulterers.’ There is no question so te 
as to the facts ; the doubt exists as to their Wring in regard to the 
validity of the so called “ species. ’* Though apparently wild birdl* 
answering fairly^ to the description, occasionally occur in hard 
winters in Britain and some pnits of the European Continent,’ 
their mother country has not yot been aseeitamed,— for the epitbot 
“ Polish ** is but fanciful, — and most of the information respecting 
them is derived only from reclaimed examples, which are by no 
means common. Those examined by Yarreli are said to have been 
distinctly smaller than common Swans, but those recognized of 
late years are as distinctly larger. The matter requires much more 
investigation, and it may be remarked that occasionally Svans, so 
far as is known of the ordinary stock, will produce one or more 
Cygnets differing from the rest of the brood exactly in the 
characters which have been assigned to the so-called Polish Swans 
as specific — namely, their white plumage slightly tinged with buff, 
their pale legs, and flesh-coloured bill. It may be that hero we 
have a case of far greater interest than the mere question of specific 
distinction,’ in some degree analogous, but yet in an opposite 
direction, to that of the so-called Pavo mgripennta before mentioned 
(Peacock, vol. xviii. p. 448). 

Thus much having been said of the bird which is nowadays 
commonly called Swan, and of its allied form, we must turn to 
other s|)ccies, and first to one that ancioiitlv must have been the 
exclusive bearer in England of the name. This is the Whooper, 
Whietling, or Wild Swan’ of modem usage, the Cyqnua musinut or 
0» feme of most authois, wrhich was doubtless always a winter- 
visitant to this country, and, though nearly as bulky and quite as 
I purely white in its adult plumage, is at once recognizable fiom the 
species which has been naif domesticated by its wholly different 
but equally graceful carriage, and its bill— which is black at the 
tip and lemon-yellow for a great part of its base. This entirely 
distinct Bpecictt is a native of Iceland, eastern Lapland, and 
northern Kussia, whciici it wanders south w'aiii in autumn, and 
the musical tones it utteis (contrasting with the silence that has 
caused its lelative to be often called the Mute Swan) have been 
celebrated from the time of Homer to our own. Otherwise m a 
general way there is little diflcrence lietween the habits of the two, 
and veiy closely allied to the Wliooper is a much smaller species, 
with very well marked characteristics, known as Bewick's Swan, 
C. hewi^L lliis was first indicated as a variety of the last by 
Pallas, but its specific validity is now fully established. Apart 
from size, it may be externally distinguished from the Whooper 
by the bill having only a small patch of yellow, which inclines to 
an orange rather than a lemon tint; while internally the difference 
of the vocal organs is well maiked, and its cry, though melodious 
enough, is unlike. It has a more easterly home iu the north than 
the Whooper, but in wilder not iinfroquently occurs in Britain. 

Both the species last mentioned have their representatives m 
North America, and in each case the trans-Atlantic bird is consid- 
erably larger than that of the Old World. The fiist is tbe 
Trumpeter-Swan, C, bwcinator, which has the bill wholly black, 

I and the second the C, rohmhiamis or greatly resem- 


’ M. Gcrbe, m his edition of Degland’s Omitholwjte JStiropienne 
(il. p. 477), makes the amnsmg mi-.take of attributing this name te 
the “/owTTewJS** (furriers) of Tzindon, and of reading it * Cygne aw 
(polar, and not Polish. Swan) 1 , ^ ^ ^ /tw 

’ Chiefly in the north-west, hut Lord Lilfonl has recorded (Ibu, 
1860, p. 351) his having met with them in Corfu and Kpims. 

’ The most recent authorities on the Polish Swan ^ are Stevensox^ 
in separately -printed advance sheets (1874) of his JBirda q/* Norfolk 
(vol. iii.), and S«»athwell (Trane Norf A Norw. Nai, SociUy^ il. pp. 
258-260), as well, of course, as Dresser (B. Europe^ vi. pp. 429-433, 

some ^districts it is called by wlld-fowlors “Elk,” which 
perhaps may be cognate with the Icelandic A Ift and the Old Oennan 
Elbe or Elpe (rf. Gesner, Omtthologiaf pp. 868, 869), though by mo- 
dem Gormans EW^echwan seems to be used for the preceding speclei. 

^ Examplfts of bath these species have been recorded as occurring 
in Britain, and there can lie little doubt that the first has made its 
way hither. Concerning the second more precise details are required. 



l^ing Bewlctk^a Swfttii hat thd oolontied mIeWoia the Mil iol 
lew extent and deepening elmoet into eeanet Soutlii iLinddca 
modiioes two verjr distinct birds commonly Horded as fihmmSi-^ 
the Black-neckea . Swan and that which is Sdled Oatctmba or 
OoBcaroba, This last, which inhabits the sonthern extrend^ of 
tbe continent to Chili and the Argentine territory, and visits the 
Falkland Islands, is the smallest species known,— -pure white in 
colour except the tip of its primaries, but having a red bill and 
red feet.^ The former, C, melanocorypka or nigricoUU, if not dis» 
Covered by earlier navigators, was observed by Narbroimh 2d 
August 1670 in the Strait of Magellan, as announced in 1694 in 
the first edition of his VoycLge (p. 52). It was subsequently found 
ou the Falkland Islands during the French settlement tnere in 
1764-65, as stated by Pernetty (Foyage, ed. 2, ii. pp. 26, 99), and 
wss first technically describe in 1782 by Molina (Saggio mlla 
Siot» Nal. del Ohile^ pp. 284, 844). Its range seems to be much 
the same as that of the Oascaroba, except that it comes further to 
the northward, to the coast of southern Brazil ou the east, and 
perhaps into Bolivia on the west. It is a very handsome bird, of 
large size, with a bright red nasal knob, a black neck, and the 
rest of its plumage pure white. It has been introduced into 
Europe, and breeds freely in confinement 
A greater interest than attaches to the South-American birds 
last mentioned is that which invests the Black Swan of Australia. 
Considered for so many centuries to be an impossibility, tlie 
knowledge of its existence seems to have imp 


w iipre 

dtan anything else) the popular mind with the notion 'of the 
extreme divergence— not to say the contrariety— of the organic 
products of that country. By a singular stroke of fortune we are 
able to name the precise day on which this unexpected discovery 
was made. The Dutch navigator Willem de Vlaming, visiting the 
west coast of Zuidland (Southland), sent two of his bouts on the 
6th of January 1697 to explore an estuary he had found. There 
their crows saw at hrst two and then more Black Swans, of which 
they caught four, taking two of them alive to Batavia; and 
Valentyn, who several years later recounted this voyage, gives in 
his work * a plate representing the ship, boats, and birds, at the 
mouth of what is now known from this circumstance as Swan 
River, the most important stream of the thriving colony of West 
Australia, which has adopted this very bird as its armorial symboL 
Valentyn, however, was not the first to publish this interesting 
discovery. News of it soon reached Amsterdam, and the burgo- 
master of that city, Witsen by name, himself a fellow of the Royal 
Society, lost no time in communicating the chief facts ascertained, 
and among them tbe finding of the Black Swans, to Martin Lister, 
by whom they w^ere laid before that society in October 1698, and 
printed in its Philosophical Tranaaeiiom (xx. p. 861). Subsequent 
voyagers, Cook and others, found that the range of the species 
extended over the greater part of Australia, in many districts of 
which it was abundant. It has since rapidly decreased in numbers, 
and will most likely soon cease to exist as a wild bird, but its 
•in^lar and ornamental appearance will probably preserve it as a 
modified captive in most civilized countries, and perhaps oven now 
there are more Black Swans in a reclaimed condition in other lands 
than are at large in their mother-country. The species scarcely 
needs description : the sooty black of its general plumage is relievd 
by the snowy white of its fiigbt-feathers and its coral-like bUl 
banded with ivory. 

The Cygrdnm admittedly form a well-defined group of 
the Family Anatidse^ and there is now no doubt as to its 
limits, except in tbe case of the Cascaroba above mentioned. 
This bird would seem to be, as is so often found in 
members of the South-American fauna, a more generalized 
form, presenting several cbaracteristics of the Anatinm, 
while the rest, even its Black-necked compatriot and the 
almost wholly Black Swan of Australia, have a higher 
morphological rank. Excluding from consideration the 
little-known C, dmid% of the five or six ^ species of the 


1 Dr Stqjneger (Proc. U. A Nat. Afusewm, 1882, pp. 177-179) 
tins been at much pains to shew that this is no Swan at all, but 
merely a large Anatine form. Further research may prove that his 
views aVIe well founded, and that this, wi^h another very imperfectly 
known species, C. daxfidi, described by Swinhoe (Proc, ZooU Society, 
1870, p. 480) from a single specimen in the Museum of Peking, 
should 1)6 removed from the Sub-Family Cygninm, Of (7. eateoroba 
Mr Gibson remarks (/bis, 1880, pp. 86, 87) that its ^'tiote is a loud 
trumpet-call," and that it swims with '*the neck curved and the 
wings raised after the true Swan model.*' 

^ Commonly quoted as Oud en Nieuw Ooet Indim (Amsterdam, 
1726). The incidents of the voyage are ridated in Deel iii. Hoofdst. 
iv. (which has for its title Description of Banda) pp. 68-71. 

’ The C, nnwini doubtfully described by Mr Hume (Ibis, 1871, 
p|k 412, 418) from India, though recognized by Dr Stqjneger (ut supra), 
seems to bs only the immature of the Mute Swan. 



vL p. 646X of tbo penetlBation of the ilib4« 

tMMmea nearly to tbe posterior end 0f the keel^ Wbfifiidelt 
returns forward and upward again to revert and ehter 
lang8 ; but in the two larger of these species, when adtdt^, 
the loop of the trachea between the walls of the keel takes 
a vertical direction, while in the two smaller the bend is 
horizontal, thus affording an easy mode of recognizing the 
respective species of each.^ Fossil remains of more than 
one species of Swan have been found. The most remark* 
able is C.falccneri, which was nearly a third larger than 
the Mute Swan, and was described from a Maltese cave by 
Prof. Parker in the Zoological TranMutims (vi. pp. 119- 
124, pi. 30). (A N.) 

SWANSEA, a municipal and parliamentary borough 
and large seaport of Qlamorganshire, South Wales, is finely 
situated in an angle between lofty hills, on tbe river Tawe, 



near its mouth in the beautiful Swansea Bay, a recess of 
the Bristol Channel, and on the Great Western, London 
and North-Western, Midland, and Khondda and Swansea 
Bay railway lines, 45 miles west-north-west of Cardiff. 
Being for the most part of comparatively modem growth, 
the streets are laid out with great regularity. Swan- 
sea retains few traces of antiquity, and some of its 
more picturesque features have been destroyed to make 
room for the construction of docks. Of the old castle, 


^ The correct ecientific nomenclature of the Swans is a matter that 
offers many difficulties, but they are of a kind far too teohnioal to 
have any interest for the general reader. Dr Stejneger, in his learned 
^Outlines of a Monograph** of the group (ut supra), has employed 
lunch research on the subiect, with the result (which con only be 
deemed unhappy) of upsetting nearly all other views hitherto existing, 
and propounding some which few ornithologists outside of his adopted 
country are likely to accept, since the principles on which he has 
gone are not those commonly received, nor (It may periiaps be Added) 
are based on common sense. In tbe text, as above written, care has 
been taken to use names which will cause little if any misunderstand- 
ing, and this probably is ell that can be said in tbe present state qf 
ooxifiislon. 
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W«^<d^ ts» iMQM pmNMmi ei bt» niid$ ia tb* pnvino* 
of Qotm, the ]|^iMi[Mil waiiuiut an ^ keep, built by 
BtdiDp Qower cl St Duvid'e after the eaetle bad been for 
tibiae time in roitie^ a mage of arched duageone lit by loop- 
holes, and the hall, now fitted up for use as a volunteer 
drill hall. There are fragments of a wall with a Gothic 
window of the hospital of St David, founded by Bishop 
Gower in 1331. The church of St Mary’s, founded by 
the same bishop, was rebuilt in 1739, with the exception 
of the tower and chancel. The modern public buildings 
include the guildhall, in the Italian style with Corinthian 
pillars and pilasters, erected in 1846, and comprehending 
the municipal offices, the crown and nm print courts, the 
council chamber, and the libraty of the Swansea and Neath 
Incorporated Law Society ; the royal institution of South 
Wales, established 1835, a building in the Ionic style, and 
embracing a library, a lecture hall, and a museum of 
geology, mineralogy, natural history, and antiquities ; the 
free public library, schools of art, and art gallery, a fine 
new building with about 30,000 volumes (including the 
library of the Rev. Rowland Williams, one of the authors 
of Essays and Reviews) and a large number of beautiful 
engravings ; the grammar school, founded by Hugh Gore, 
bishop of Waterford, in 1682 ; the market (1830) ; the 
cattle market (1864) ; the Albert hall for concerts (1864), 
with a smaller hall erected in 1881 ; the agricultural hall ; 
the working men’s club (1875) ; the Prince of Wales hall 
(1882); and two theatres. The benevolent institutions 
include the general hospital, founded in 1817, and rebuilt 
with the addition of two wings in 1878 ; the Cambrian 
institution for the deaf and dumb, founded in 1847, and 
several times extended ; the Swansea and South Wales 
institute for the blind (1865); the nursing institution 
(1863); the provident dispensary (1876) ; the eye hospital 
(1878); the industrial home (1859); and the sailors’ home 
(1864). Swansea is specially well supplied with parks and 
recreation grounds. They include Brynmill grounds be- 
tween Farkworn and Singleton (1872), 9 acres in extent, 
and containing a beautiful reservoir and ornamental lawns ; 
Owmdonkin park, on the uplands, 1 3 acres, and command- 
ing fine views ; the new recreation ground, formed in 1 883, 
1 1 acres, situated between Brynmill and the Oystermouth 
road ; Park Llewelyn, to the north of Swansea, 40 acres ; 
and the St Helen’s Field, near the beach, about 20 acres, 
now being laid out. The population of the municipal 
borough (area 4363 acres) in 1871 was 51,702, and in 
1881 it was 6.*), 507. The population of the parliamentary 
borough in 1881 was 73,971. Its area then was 4777 
acres, but in 1885, when Swansea received independent 
representation, the area was diminislied, the i) 02 )ulation of 
this smaller area being 50,043 in 1881. 

Swansea owes its prosperity to its situation in the neighbourhood 
of extensive ( olliei les and to its possossioii of great natural advant- 
ages as a h irbuu' With some exaggeration it has been epllcd the 
‘*metallaigic<il antie ot the world,” but the title must at least 
be allowed iii rofeienee to copper, wluMi is imported to bo smelted 
from all pirts of tho woild. The smelting of eo|mer, which has 
been cat nod on in the district fiom the time of Elirabeth, is the 
distinctive an<l most important industry ot the town, the otheis 
including tinjdate manufactme, lead smelting, speltci and /me 
inanufacture, the oxtiuetion ami manufaotiire of silvci, nickel, and 
cobalt, iiou smelting, Siemens steel inanufacture, the maimtaeturL 
of cheiiiioils, of ngncultural manure, and of patent fuel, and the 
constructtaii of lailway caiiiagfs and waggons In Swansea Bay 
there aie viluablo oyster tislieiies The eniliest haihour wmks 
on a large scale were those of the South Dock Corai»any, begun in 
1847 and oiionod in 1859. This dock, which has an area of about 
18 acres, with a half tule basm of 4 acres and a lock 800 feet long 
by 60 feet wide, is used pniicipally for the export of coal. Tho 
north dork, completed in 1882, has an aiea of abrnt lOJ acies, in 
addition to several othei smaller docks. An important addition 
was made by the completion of the Prince of Wales Dock in October 
1881, with an area of 23 acres ; and as vet this additional accommo- 


number of sailing and steam veasda that entsma wikll oaigoai and 
in ballast from foreign eonntrles, British posaetsionsL and ooaatiate 
was 7799, of 1,068,^2 tons ; number that deared being 7549, 
of 1,041,078 tons. In 18^ the entmnees were 7447, of 1,461,248 
tons, die dearances 7051, of 1,866,117 tone. Tho total average 
value of the imports of foreign and colonial produce during the five 
years ending 1886 was about £2,400,000, but has been decreasing ; 
and the total averago value of the exports of the produce of the 
United Kingdom was about £1,500,000, but has been steadily in- 
cro^ng, and has reached over £2,000,000. There is a laige trade 
with France, Portugal, Spain, and the Mediterranean ports. Thera 
18 al^ considerable trade with South Africa, and the trade is greater 
with South than with North America. The exports consult chiefly 
of the various manufactures of the town, especially tin plates, the 
amot trade in which between Swansea and American ports ha# 
within tho last two years attained great importance ; and the im- 
ports include chiefly metallic ores, timber, and various kind of pro- 
visions. Shipbuilding and ship'iepainng are carried on, but the 
industry is of minor importance. 

Swansea owes its orimn to the erection of the castle in 1099 by 
Henry Beauchamp, earl of Warwick, who introduced into it a gar- 
rison of English and Flemish colonists. The fortress was frequently 
assaulted in the 12th and 13th centuries, and in 1260 was burned 
down by Llewelyn ab Grwfydd, last prince of North Wales, 
Daring the insurrection of Owen Gleiidower against Henry lY. it 
was again destroyed. Swansea was created a borougli hy a charter 
of King John, which is said to be preserved among tlie records of 
the Tower of London. The earliest charter in possession of the 
corporation is that granted by Henry III. in 1284, conferring upon 
it freedom from toll pontage and other customs. Its privileges were 
confirmed by Edward 11. and Edward 111. The town was during 
the Civil War alternately in the hands of both parties, but in 1647 
the castle was dismantled by the IWiamentaiians, after which 
Oliver Cromwell was made lord ot Swansea, of the siguiory of 
Gower, and of the manor of Kelvey. The coiporation now consists 
of a mayor, 6 aldeimen, and 18 councillors, and the borough has a 
commissiou of the peace. From the reign of Henry YIIL it contri- 
buted along with other boroughs to return a member to imrliameut 
In 1658 it rocoivod a chatter fiom Ciomwell i>eimitting it to leturn a 
member for itself, but after the Kestoration it xesumod its character 
us contributory. In 1832 it became the head of a new distriot of 
boroughs, and in 1885 it received senarate representation, while a 
nortinn of its area was also iueludcu in a district of boroughs to 
which it gives tho name. In the leipn of Edw^ard lY. the castle 
jamo by inainage to the Somerset family, and it is held by the duke 
of Beaufort, whoso title of Baion Heihert of Gower dates from 1506. 

SWARTZ, Olof (1760-1818), a celebrated Swedish 
botanist, was born in 1760 He commenced his botanical 
studies in Upsala, under Linnmus and Thunberg, and 
began early to make excursions. Tie made a voy^age to 
America in 1783, visited England in 1788, returned to 
Sweden in 1789, and was made professor of natural 
history in Stockholm. He was the author of many 
systematic works, and largely extended our knowledge of 
both flowering plants and cryptogams. Ho died in 1818. 

See Saeli**, Oeichickic d. Ttotanik, 

SWATOW (also, loss frequently, Swartow and Rhan- 
Tow), a port of China, in the j province of Kwang-tung, 
opened to foreign trade in 1869. It is situated at the 
mouth of the main branch of tho river Han, which 30 
miles inland flows past the great city of (]lhow-chu or 
Tai-chu (Tiechu), and tho surrounding couutiy is more 
populous and full of towns and villages than any other part 
of the province. English merchants settled on Double 
Island in the river as eaily as 1S56 , but the city, which 
is built on ground but recently recovered from the sea, 
was formerly a mere fishing village. The trade of the port 
has rapidly increased. In 1869 718 \CB8els of all nations 
entered or cleared (of 310,500 tons burden), in 1884 
1387 vessels (1,282,936 tons)- the total value of the trade 
being respectively X4, 800, 900 and X5, 519, 772. The 
surrounding country is a great sugar-cane district produc- 
ing annually about 2,000,000 piculs (« 133J lb) of su^r, 
and there is an extensive refinery in the town employing 
upwards of 600 workmen and possessing a reservoir for 
7,000,000 gallons of water. N ext in value comes tho manu- 
fseture of bean-cake, which is also imported in large quanti- 
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ties from New-cbwang, Chefoo^ Shanghai, Amoy, and Hong- 
Kong (total import in 1874, 1,408,384 piculs; in 1884, 
2,539,710). Among the leading exports are tea (since 
about 1872} ; grass-cloth, manufactured at Swatow from 
so-called Taiwan hemp (the fibre of the Bcehmeria nivta from 
Formosa) ; pine-apple cloth, manufactured in the villages 
about Kieh-Yang (a town 22 miles distant) ; oranges, for 
which the district is famous ; cheap fans ; and pewter, iron, 
and tin wares. Swatow is also a great emigration port. 
In 1870 about 22,000 Chinese embarked there for Singa- 
pore, Bangkok, and Saigon ; and the number of emigrants 
has since increased so that British vessels alone carry 
50,000 to 53,000 per annum. Of the whole foreign trade 
of the port upwards of 83 per cent, is in British bottoms, 
the trade with Hong-Kong being of especial importance. 
The population of Swatow is upwards of 30,000. In 
1874 the foreign residents numbered 147 (63 British), in- 
cluding Double Island. 

About 1865 the whole Swatow district was still divided into a 
number of ** independent townships, each ruled by its own head- 
men,** and the population was desciibed in the oflioial gazetteer os 
“generally relielhous and wicked in the liigbeht degree.** Mr 
Forrest, British consular agent, relates tliat in that year he was 
witness to the propaiatioiis for a light between the people living 
on the ofiposito sides of the estuary, 'ivhieh was only jireveuted by 
an English war- vessel. The TaipiugH swi pt over the country, and 
by thmr ravages and jdundenng uid much to tame the independence 
of the clans. The jmuishment inflicted in 1869 by Commander 
Jones on the inhabitaiils of Otiiigpui (Ou ting-poi), about 8 miles 
from Swatow, for the attack they had made on the Imats of H.M.S. 
“Cockchafoi,** showed the Chinese authuiitics that such piratical 
villages were not so strong as had been HU])|K)sed. Oenem Fang 
(a native of Chow-chu-fii) was sent to n*duco the district to order, 
and he earned out his instructions with rGmoibele.ss rigour. 

SWEAT. See Nutjiition, vol. xvii. p. 685. 

SWEATING-SICKNESS. A remarkable form of dis- 
ease, not known in England before, attracted attention 
at the very beginning of the reign of Henry VII. It 
was known indeed a few days after the landing of Henry 
at Milford Haven on August 7, 1485, as there is clear 
evidence of its being spoken of before the battle of Bos- 
worth on August 22. Soon after the arrival of Henry in 
London on August 28 it broke out in the ca]>ital, and 
caused great mortality. Two lord mayors successively 
and six aldermen, beside numerous other persons, died in 
one week. At tho end of October, however, the epidemic 
in London suddenly ceased. In Oxford it had already 
begun at the end of August, and lasted with great mortality 
for six weeks. In the course of the autumn it attacked 
various places, and by the end of December had spread over 
all England. Then the opidemic disappeared as suddenly 
as it came. This alarming malady soon became known as 
the sweating-sickness. It was regarded as being quite 
distinct from the plague, the pestilential fever, or other 
epidemics previously known, not only by the special 
symptom which gave it its name, but also by its extremely 
rapid and fatal course and by other characters to be noted 
presently. 

From 1485 nothing more was heard of it till 1607, 
when the second outbreak occurred, which was much less 
fatal than the first (it is said because the treatment was 
better understood) and attracted less notice. In 1517 was 
a third and much more severe epidemic. It began in 
London in July, and lasted till the middle of December. 
Many distinguished persons died, including Lord Clinton, 
Lord Grey of Wilton, Andrea Ammonio, the king’s secre- 
tary, and others, with an immense number of the common 
people. In Oxford and Cambridge it was also very fatal, 
as well as in other towns, where in some cases half the 
population are said to have perished. There is evidence 
of the disease having spread to Calais and Antwerp, but 
with these exceptions it was confined to England. 

In 1528 the disease recurred for the fourth time, and 


with groat severity. It flint showed itself in London ii>t 
the end of May, and speedily spread over the whole^d Bng- 
land, though not into Scotland or Ireland. In London 
the mortality was very great ; the court was broken np, 
and Henry VIII. left London, frequently changing his 
residence. When the epidemic ceased cannot be aecuratdy 
stated, nor have we any precise estimate of the mortality. 
The most remarkable fact about this epidemic is that for 
the first and last time it spread over the Continent. On 
the 25th July 1528 (Engli^ style) or 1629 (Roman style), 
when it was beginning to decline in London, it suddenly 
appeared at Hamburg. The stoxy went that the infection 
was brought by a ship returning from England, the sailors 
of which were sufiering from the disease. However this 
may have been, the disease spread rapidly, so that in a 
few weeks more than a thousand persons died. In less 
than a week it had spread to Liibeck, and thus was the 
terrible sweating-sickness started on a destructive course, 
during which it caused fearful mortality throughout eastern 
Euro|)e. France, Italy, and the southern countries were 
spared. It spread much in the same way as cholera, pass- 
ing, in one direction, from north to south, arriving at 
Switzerland in December, in another northwards to Den- 
mark, Sweden, and Norway, also eastwards to Lithuania, 
Poland, and Russia, and westwards to Flanders and 
Holland, unless inde^ the epidemic, which declared itself 
simultaneously at Antwerp and Amsterdam on the morning 
of September 27, came from England direct. In each 
place which it affected it prevailed for a short time only, 
— generally not more than a fortnight. By the end of the 
year it had entirely disappeared, except in eastern Switzer- 
land, where it lingered into the next year and the terrible 

English«eweat ” has never appeared again, at least in the 
same form, on the Continent. 

England was, however, destined to suffer from one 
more outbreak of the disease, which occurred in 1551, 
and with regard to this we have the great advantage of 
an account by an eye-witness, John Kaye or (/aius, the 
eminent physician. It first appeared at Shrewsbury on 
April 13, and, after spreading to other towns in Wales 
and in the midland counties, broke out in London, causing 
in one week the death of seven hundred and sixty-one 
Iversons. At the end of July it ceased in Ijondon, but it 
weut through the east of England to the north, until the 
end of August, when it began to diminish. At the end of 
September it ceased altogether, without affecting Scotland 
or Ireland. Nor did it a[»i»arently widely affect the Con- 
tinent, though Caius mentions its occurrence at Calais, 
and Brasavolus {De Morho Gallico) speaks of the English 
sweating-sickness as raging in Flanders in the year 1551, 
in which he wrote, causing tho death of several thousand 
persons, and lasting at least till September. 

Syniptoim, — The byniptomB as described by Caius and others 
were as follows. The disease l>egan very suddenly with a sense of 
amirchcusiou, followed by cold shivers (sometimes very violent), 
giudiuess, hc^ache, and severe pains in the neck, shoulders, and 
limbs, with great prostration, — in short, the usual symptoms of an 
acute febrile attacK. In some coses the stomach was affected, and 
there w'as vomiting, but according to Cuius this huppeued only in 
those who wore full of food. The breathing was deep and frequent, 
the voice like a moan. After the cold stage, which might last 
from half an hour to three hours, followed the stnge of heat and 
sweating. The characteristic sweat broke out suddenly, and, as it 
seemed to those unaccustomed to the disease, without any obvious 
cause. Ill some cases it was tuucli more copious than in oihets, 
tliese differences depending, according to Caius, mainly on age, 
clothing, food, and other external circumstances, and also on the 
season, sweating being more profuse in hot weather. With tlie 
sweat, or after that was poured out, came a sense of heat, and 
with this headache and delirium, rapid pulse, and intense thirst, 
l^alpitation and ;iain in tho heart were frequent symptoms. No 

^ Guggenbuhl, Der mglische Sdmfist in der JSehtmz, lachieu- 
steig^ 188 a 
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emptioa of $m kind «» tho fijcisi ivos Miiendlf observed; Galas 
tsMu no attUMi toonoli a ijrmj^toiiu In the later stages there 
mm either ^toeiil mstratioa aAd collapse, or an irresistible 
tendency to deep, which was thought to he fatal if the patient 
were ptfmitted to give way to it. The malady was remarkably 
rapid in its coarse, being sometimes fatal even in two or three 
hours, and some patients died in less than that time. More 
commonly it was protracted to a period of twelve to twenty -four 
hours, beyond which it rarely lasted. Those who survived lor 
twenty>four hours wero considered safo. 

The disease, unlike the plague, was not ospeeiaiiy fatal to the 
poor, hut rather, as Caios affirms, attacked the richer sort and 
those who were free livers according to the oostom of England in 
those davB. *‘Th^ which had tliis sweat sore with peril or death 
were either men of wealth, ease, or welfare, or of the poorer sort, 
Buch as were idle porsotm, good ale drinkers, and taveriie haunters.” 

Relapses were not uueoniraon; but the statements sometimes 
made about the disease attacking the same jierson several times 
seem to rest on a misundorstaudiiig of the original authorities. 
What is meant is that they had several, oven twelve, successive 
attacks of sweating. The disease was not thought to be transmitted 
by cont^on from one person to another. Nevertheless, in its 
spread, it apt^ears, like cholera, to have followed the main linos of 
human travel and tinffic, — passing with Richmond’s army to Ros- 
worth, thence to Loudon, ami ho on. It would be dillioult other- 
wise to exjilam why Calais should have been aifected and not 
the adjacent parts of Franco. Even the very circumstantial story 
of the disease having l»eon brought to Hamburg by a ship from 
England seems by no means incredible, though it is doubted by 
some. 

Causes , — Some attributed the diHcase to the English climate, its 
moisture and its fogs, a view which was thought to bo supported 
by the occurrence of iinn.sual rainfall and atmospheric moisture in 
the years of the sweatiiig-sicknobs. Rut it is plain that the English 
cUinuto was much the same before and after, and can hardly bo 
regarded even as a prodisnosiiig cause, certainly not as an explaua- 
liun. Nor is there luucli evidence that the epidemic years were 
distinguished for tiicir humidity. 

In 1485, 1507, and 1517 the seasons were in no way remarkable. 
The year 1528 (1629 in Continental reckoning) was, however, cer- 
tainly notable for excessive moisture. In England eight weeks 
continuous rain bc^au in A])ril, and the liarvost was spoiled. In 
Germany the copious rainfall, and the cold fop* which endured 
through the summer, gave the impressiou that the air ot England 
had boon carried over to the Coiitiiient. In 1551 the outbreak of 
the sickneas in Shrewsbury is described as having been preceded 
by dense and stinking fogs, which arose from the valley of the 
Severn and spreail over other parts of England. The summer was 
everywhere veiy hot, and in England luoKt as well. In Ainstordain 
a similar fog aiinouniicd the outbreak of the sickness in 1528. But 
we laiinot attribute much importanee to these circuiustanceh, since 
in other epidemics they were wanting, and similar conditions have 
often oceurivii without any pestilence resulting. 

It was again attributed by sonic to the intemporafe habits of the 
English people, and to the frightful want of cle«iiilincsB in their 
houses and surroundings which is noticed by Enismus in a well- 
known ))asRage, and about wliich Caius is equally explicit Rut 
causes such as these cannot, any more than climate, account for 
the incidence in time of an epidemic, even if they do something 
towards explaining its geographical range. Nor is there much 
evidence that the English weie worse in these respects than most 
European nations, though the native country of Erasmus may have 
set ail early example of clcanline.sH. 

Cains and some of the chroniclers make out that this special 
liability of Englishmen to the sweating-8ickneH.s followed them 
even into foreign mrts, so that in Calais, Brabant, and Spain it 
aifected the English only and not the natives. This is pu/.7:hug 
and improbable, except so far that the English abroad may liave 
belonged to tlio same edasses who mainly suifered at home. Rut a 
careful examination of those statonieiits shows that they refeiTod 
either to Euglishuioii who had left England while the disease was 
raging there and carried the infection with them, or to iiiorchHiits 
and others who were in direct communication with home. This 
dise^ase, like others introducod into a foreign country, did not always 
take root there. But it did so sometimes, as, according to contem- 
{loniry evidence, was the case in Flanders in 1551. The statomeiit 
also made that foreigners in England wore not affected likeuibo 
requires qualification, since we know sovcial instances of foreigners 
ill Loudon who ilicd of it. On the whole, no great iiunortance can 
be attached to this supimsed special liability of the English physical 
constitution. 

From all this we must conclude that climate, season, and manner 
of life were not adequate, either senaratoly or collectively, to pro- 
duce the disease, though each may have aetcnl sometimes as a pre- 
disposing cause. The sweating-sickness was in fact, to use modem 
language, a specific infective disease, in the same sense as plague, 
typhus, scarlatina, or ague. The origin of such diseases is not 
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explained by canaee such u tboae above ennmeraM. We can 
onl^ suppose that they come into being by laws similar to tbo6« 
which have determined the evolution of speeiee of aniihale and 
plants. But when once their specific distinctness is established 
th^ “ breed true” and always present the same characters. 

Probable IdetUiiy with MUiary Fever, — The important question, 
however, arUes— l>id this specific disease exist nefore or has it 
existed after the sixty-six years of its recogniased history? or is it 
identical with any other known disease called by another name ? 
It is very unlikely that any e]iidemic of so striking a disease should 
have existed before without having been noticed, and there is 
certainly no record since of any oiUbreak ^precisely similar. The 
only diseiuio of modern times which bears any resemblance to 
the sweaiing-sicknosB k that known as miliary fever (“Schweiss- 
frn^el, ’ **8uetto nuliaire,” or “the Picardy sweat”), a malady 
which has been repeatedly observed in Franco, Italy, and Southern 
Germany, but not in the United Kingdom. It is characterized by 
intense sweating, and occuis in limited epidemics, not lasting in each 
place more than a week or two (at least in an intense form). On 
the otlier hand, the attack lasts longer than the sacating-sicknoss 
did, is always accoin])auied by an eruption of vesicUs, and is not 
usanlly fatal. It is thciefore evidently not the bamo as the English 
disease, though allied to it. The tii'st clearly described epidemic 
was in 1718 (though ])rol)ahly it existed before), and the last in 
1861. Between these dates some one hundred and sovonty-five 
epidemics have l^eu counted in Franco alone. A single epidemic 
of a disease wliich had a striking rosomblaiiee to the sweatliig- 
siekness was observed in 1802 at Hottingen, a village in the distiiet 
of Wurzburg, Germany. Its access was sudden; it ailected chiuily 
robust persons; it was accompanied by profuse perspiration, 
rheumatic pains, Ac., without any constant eruption. If death 
resulted it was usually in twenty-four hours. The epidemic lasted 
some ten days, and then entirely vanished. It may be eonskleied 
as an extremely severe form of miliary fever. Finally, llimcii has 
drawn attention to certain cases of a choleraic allection, observed 
first by Dr Murray in India (1839-40), which has been described 
as a sweating-sicKness. It has, however, more resemblance to 
miliary lexer than to the English sweat. A similar lorm of disease 
has been dcscrila^d by some Fi'ench physicians as cholera cutane 
ou sudoral.” On a review of the whoio evidence, it would appear 
that the only disease which the sweating sickness much resemolcd 
was the miliary fever, of which it may conceivably have been, like 
the Rottingen epidemic, a highly iiialignant fonn. 

JVhere did \l Gnffi/uxk; ^—Whether it i*eally originated in England 
IS a question diflhnilt to answer. Its a]q)carunco certainly coincided 
with the arrival of a foreign army, consisting, as we know, largely 
of foreign mercenaries, men of foul habits and irregular lives 
(xx’hom the French king was thought to have done his (‘ouiitry a 
service by getting rid of), and crowded into small vessels. Among 
such men any infective disease which uroso would, by want ol 
clean] inesB anil overcrowding, bo likely to be fostci*t'd into great 
intensity. It is in accordance with the history of many upideinics 
to 8up]K>8e that an ordinary and not very latal disctiHc might under 
such circumstances assume a nialigiiant iorni.* Noxx', supposing 
that the French soldiers brought with them tlicir native ^‘ricanly 
sweat,” a malady local and not sevoie in its French home, might 
not this have become developed into the formidable English sweat- 
iiig-sickiicss? If so, its great destructiveness in England would 
also be in great measure explained by its allectiiig a nexv popula- 
tion. Fur wc find that any oxiH)rted epidemic disease is generally 
more fatal in a country wliich iveeivos it for the first time, among 
a population whi»'h otters a virgin soil to tin* ilisease, than it was 
in the country where it was endemic, and wh(*ro men were innretl 
to the infection. The notable *'xemptiun of iiorlliein Franco troin 
the truo sweating-sick new* would then have dcjiemlcd upon the 
population there being already inured to a milder Ibi ru of the same 
disease. As to Houthorii Franco and other **ouiitiies of the south, 
they were evidently not adapted by climate to receive the infection. 
If this be true, wc need hardly exjK'ct to see the sweating- sickness 
again. The sweat of Pittirdy may continue from tim« to tune to 
produce its comparatively slight epidemics;^ but ^iie conditions 
which launclic*! the EngliKli sweat on its rupi*! career of destruc- 
tion aic unlikely to occur a sceontl time. The example of the 
Rottingen epidemic, which on a sinall scale was scarcely less re- 
markable, may show, however, that such an ex'eut is not quite 
im|>ossible. 

Auiho^Utf*. — Foi hlBtoiy nc« Uaenn’M Life of Jfmn/ 177., and the chronlcdea 
iit Graftiin, Hollnslicd, li.«ker, FaloHii, Ac. 'llu* only JLngliati medictil aei-ount 
Is that ot .lohn I'auiH, wlio xvrole In Luglisli A ttuke or VounMiH Atmitat the 
cowmtmJy rafted the Sireatr, or Streatwy SicknrxM (London, and In 

loitin />« Btdttmera Britanntra (l.ouvaiiv Uhb; reprinted Lonilon, 1731>. llie 
Eiiffliah tiart Is u'prtntcd in Hubiiiffton'a ttanfdaiion of Ueckei’N KpUlemtet of the 
Middle Age*, Syd. .Soc . 1844. Thta alNO coiitalna lIcckeKa valuable treatiao on 
the £ngl ah RMfut, published in German, 1834, and uImi printed in hia \o^klkrafik^ 
hetten dee MUtefaUtre^ edited hy lIirM'h, lioilin, 18<>5. Grtinei'a tSeriptoree de 
ktudore Auglieo, Jena, IK47. (ontaina nearly all the orifffiial doenn enta, including 
tlie two tn-atisea of Cams. See alao Himeh, Uandbook of aeogravhieal and 
Jhetoriedl Palholcgy, ti anil, by Creight on, New Syd. Soc., 18SA. J J. F.JF»^) 

TTbls u the caac even with the Oriental plague Itaelf. See rxAoo 
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Pabt L — Gbogbiphit and Statistighs. 

For nuip C4 WEDEN comprises the eastern and sonthem diTisions 
O of the Scandinavian peninsula Its northern ex- 
plate tremity, Kuokimodka, is situated in 69" 3' 21^' and the 
XX. southern in 55" 20' 18" N. lat. The western extremity 
(on the Cattegat) lies in 11" 6' 29" and the eastern (on 
the frontier of Pinland) in 24" 10' E. long. The greatest 
length of the country from north to south is 986 miles 
and its greatest breadth 286 miles, and the area is 170,713 
square miles. Tlie length of the coast-line is 1603 miles, 
the length of the boundary line towards Norway 1019 
miles, and that of the boundary line towards Finland 305 
miles. 

Sweden is divided into three chief parts, — the south- 
ern being called Gotaland, the middle part Svealand or 
Sweden proper, and the northern Norrland. The north 
and north-west parts of Norrland are called Lapland. 

The frontier towards Norway, from 69"' to 63* N. kt., 
is formed by a cuntmuous mountain range called Kolen 
(the keel). The snow peaks of Sulitelma (6178 feet), 
east of Saltenfjord, on the frontier between Sweden and 
Norway, were long supposed to mark the highest elevation 
of this mountain chain, but the geodetical survey now in 
progress in western Lapland has already shown that there 
are at least two peaks whose height exceeds that of 
Sulitelma, viz., Kefnekaise (7008 feet) and Sarjektj&kko 
(6988 feet). 

In this mountain range (Kolcn), rise a great number of 
rivers and streams, which flow in a south-easterly direction 
to the Gulf of Bothnia. The immense quantity of fresh 
water that is thus carried into the gulf makes its water 
scarcely more salt than that of a lake (0*25 to 0*40 per 
cent, of salt). Between the upper courses of the rivers 
the watersheds consist of mountain ridges, which gradually 
diminish in height The intermediate valleys are for the 
most part filled with the water of the rivers, and thus form 
a number of lakes at a considerable elevation above the 
sea-level. Issuing from these lakes, the rivers form great 
cataracts, and afterwards flow through the level plain 
that forms the coast-region of the Gulf of Bothnia for a 
distance of many miles from the shore. 

•«* The boundary between hiweden and Finland is formed 
by (1) Muonio Elf, and afterwards by 2) Tomefi Elf, 
into which it flows ; Tornel Elf rises in } ornefi Trask, at 
an elevation of 1132 feet above the sea. Then come, in 
order along the coast, the following rivers — (3) Kalix Elf, 
which in its upper course forms the lakes of Paitas Jaur 
and Kalas Jarvi (4) Stora Lule& Elf (242 miles), which 
forms Stora Luleft Jaur (1214 feet) and receives on the 
right (5) Lilia Lule& Elf, which forms the lakes of Saggat 
Trask and Skalka Jaur (984 feet) ; (6) Pite& Elf, with the 
lake of Tjaggolvas; (7) Skellefted Elf, forming a number 
of groat lakes such as Hornafvan (1391 foot), Uddjaur 
(1375 feet), Storafvan (1371 feet) ; (8) Umefi Elf (261 
miles), with a great number of lakes, of which the largest is 
Htor-Uman, receives on the left a tributary of almost equal 
8izs<*vlz., (9) Vindel Elf ; (10) Angerman Elf (211 miles), 
which receives the water of a whole system of streams and 
lakes, the largest of the latter being Stroms Yattudal, in 
the south of Lapland ; (11) Indals Elf, which receives the 
Ammerd, with its tributaries and the numerous emissary 
lakes, as Hotagen (1017 feet), Kallsjbn and Storsjon 
(“Storsa Lake ” on the map) (958 feet, area 173 sq. miles). 
Close to the railway from Trondhjem to Ostersund, between 

* Th© word for “ lake,*’ which is ^6 or trOsk in Swedish, \BjAur in 
Lapponion, audjArta in Finnish. ** River” is Swedish. 
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KeVi|)8n and Stonjdn, rises (he peak of Aredcutto (468b 
feet), which is ascended every year by a pbat number of 
tourists, and in the vicinity many sanatoria are sitaated. 
Farther south flow three large rivers : — (12) l^ungan 
(193 miles), with Holmsjon (656 feet); (13) Ijusnan (249 
miles); and (14) Dal Elf (286 miles), which passes through 
Smiasjon (1450 feet) and Siljan (541 feet, 110 sq. miles}, 
and receives on the right (15) West Dal Elf. The last- 
named four rivers rise in a mountainous region with many 
high summits, which are the eastern outposts of the high 
range of Dovrefjeld, which traverses Norway from west to 
east, between the parallels of 67” and 63* N. kt Among 
these summits, situated on the frontier or in Sweden, are 
to be observed the Syltoppar (5865 feet}, Son Fjell (4190 
feet), Helags Fjell (5900 feet), and Stac^an (3860 feet) on 
the north shore of Samasjon. 

In Norway, not far from the sources of Dal Elf, lies 
the lake of Famundsjo, which gives rise to (16) Ekr Elf, 
which flows southwards to Lake Yener, the lar^t kke in 
Sweden (144 feet, area 2150 square miles). The outlet of 
Vener is (17) Gota Elf, which falls into the Cattegat, near 
Gothenburg. The watershed between Dal Elf and Klar 
Elf is a wooded range of hills without high peaks, sloping 
to the south-east. The south-eastern part of Svealand 
comprises the water systems of the large lakes of Bjelmar 
(75 feet, area 185 square miles) and Malar (area 449 
square miles). Lake Malar discharges into the Baltic at 
Stockholm by two outlets — (18) Norrstrfim and Soder- 
strom. They are, however, almost to be regarded as 
channels Dr sounds, rather than as streams, the difference 
of level between Lake Malar and the Baltic being so small 
that occasionally, when the water is low in Makr and high 
in the Baltic, the current sets from the latter into the 
former. Lake Makr may thus be considered a fjord of 
the Baltic. Still its waters are kept fresh by the great 
number of small streams that discharge into it, the most 
important of these being (19) Fyris Elf, which passes 
Upsala. 

Tlie boundary between Svealand and Gotaland con- 
sists of wooded heights. Between Lake Yetter and the 
northern shore of Br§,viken Bay stretches the forest of 
Kolmorden, and between the northern extremity of Lake 
Vetter and Lake Yener lies that of Tiveden. L^e Yetter 
(290 feet, area 733 square miles) discharges itself into 
Braviken by (20) Motala Strom, the falls of which are 
utilized for the mills in the town of Norrkoping, near the 
mouth of the river. 

The central part of Gotaland consists of an extensive 
tableland or plateau, of which the highest part, at an 
elevation of 1237 feet, lies somewhat to the south of 
Vetter. On the north this plateau^ descends rather ab- 
ruptly towards the fertile plains of Ostergotknd (drained 
by Motala Strom) and Skaraborg Ian, between Vetter 
and Vencr. Near the south-eastern shore of Yetter, a 
little to the north of Jonkoping, lies Mount Omberg 
(863 feet), and near the southern shore of Yener, close 
by Lidkoping, lies Kinnokulle (915 feet), both hills re- 
markable for their beauty. The great plateau descends 
loss abruptly towards east, south, and west. A great 
number of lesser streams flow down its slopes. The prin- 
cipal are— (21) Emmdn, which falls into Calmar Sound; 
(22) Lyckebydn, (23) Morrumsdn, and (24) Helgadn, which 
flow in a southerly direction ; and (25) La^n, (26) Nissan, 
(27) Atran, and (28) Viskan, which fall into the Cattegat. 
On this great plateau and its slopes lie also many lakes. 
In the northern part, east of Vetter, lies Sommen (479 
feet), and farther north Boren, Boxen, and Qian. Between 
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Vetter and Yener lies IJndeu (364 feet). On the summit sidured as a fjord of the Baltic. The skarg&rd also 
of the plateau lies Ekels\jo (1132 feet), and on its southern extends into Malar, which is filled with islands. The 
slofie Helgasjo (635 feet), Bolmen (466 feet), Mockeln most remarkable is Bjorkd, where the old town of Birka 
(446 feet), and Asnen* was situated. The archaeological researches on this spot 

The southmost part of Sweden, Sk&ne, consists for the have been of the greatest importance for our knowledge of 
most part of a low fertile country. Only in the northern life in Sweden in the times of the vikings. The part of 
part, Christianstad Ian, occur two low stretches of hills, the skargfird next in breadtli is tlmt oil ( ’arlskrona, where 
called Linderodsfisen and Soderdsen. the islands of Sturkii, Tjurki), Aspd, and Hassid are 

WaterfalU , — The largest waterfalls are — (I) Njuom- situated, 
melsaska (Harsprfinget), in Stora Lule& Elf, with a breadth The Cattegat skargard, which extends from the fjord 
of 60-70 feet, consisting of two cataracts of 103 feet at of Svinesund at the southern extremity of the Norwegian 
the upper end and a fall of 150 feet more in the course frontier as far as Halmstad, has a different aspect from 
of IJ miles, — the largest w^atorfall in Europe ; (2) Adna- that of the Baltic. In the Kattegat all the ihbind.s, as 
Muorki-Kortje (“the great fall of the lake”), on the same well as the rocks of the mainland, are almost bare of 
river as the former, higher up, between the two lakes vegetation. Trees are (piile absent in most places, and 
Jantajaur and Kaskajaur, has a fall of 130 feet, of which generally the grey rocks are not even covered with grass 
100 feet are one perpendicular cataract ; (3) Tiinnforsen, or moss. They look as if tlioy were ludislied by the sea. 

12 miles west of Aresku tan in Jem tland, between Tannsjun Between those bare rocks there is, however, in many 
and Noren, has a breadth of 1 60 and a perpendicular fall jdaces even on the larger islands arable soil of great 
of 84 feet ; (4) Trollhattan, in (jidta Elf, consi.sts of three fertility. In the northern part of the skargard near 
successive falls having a total height of 100 feet. Strdmstad lie the larger islands of Sandd, Odii, Tjcrn<>, 

It wdll be seen that, with the excejition of the north- lldsd, &v. Farther seawards lie tlie Roster Islands and 
west part along the Norwegian frontier, Sweden is not a the Vader Islands with their lighthouses. A little more 
mountainous country. On the otlicr hand, fertile plains to the south, in the vicinity of Ly&ekil, are three narrow 
arc not frequent. The most extensive are the north-west fjords — Abyfjord, Cilullmarfjord, and Koljcfjord. Off the 
shore of the Gulf of Bothnia, wlicre, however, the severe first-named lies Malmo,^ remarkable for its (juarry, where 
climate precludes any successful agriculture, the water the fine granite of which the island consists is wrought, 
districts of Lake Malar and Lake Hjelmar, the rich agri- Next come, in succession, Rornii, Skaftii, Flntr), Ilermano, 
cultural district of Ostergiitland between Vetter and the and Lyrii, the last two situated off the two largest islands 
Baltic, Vostorgbtland, or the whole country between the on this coast, Oroust and Tjdrn. All the islands now 
two great lakes as far as Gothenburg, and, as has been just enumerated are surrounded by innumerable islets and 
mentioned, the southmost part, or Sk^lne, which comprises rocks. South of Tjorn there are no considerable islands 
(Christianstad and Malmohus Ian. The greatest part of except Marstrand (with a small town and nmeh-freqnented 
the country consists of low hills of granite or gneiss, clothed sea-bathing quarters), Rot>, and Rlofven*>, all situated 
with forests of pine and fir. The valleys are generally in immediately *^0 the south of Tjorn. On tlie coast of Hal- 
great part filled with water, and the shores of their lakes land we tind only Sarb, off the fjord of Rungsbacka, and 
or wide rivers are covered with forests of deciduous trees, the Vadcro of Hallaud, off Ton‘kow, between Labolm Bay 
chiefly birch, or consist of arable soil. With the exception and Skolder Bay, the only islands on the whole coast that 
of Finland tliere is no country so full of lakes as Sweden, are covered with a rich vegetation of trees. On the 
Nearly one-twelfth of the whole surface of the country, or extreme poiut of the cape, between tlie latter fjord and 
about 13,900 square miles, is covered with water, the Sound, lies the isolatc*d Mount Kullcn with its light- 

Coast — The coast of Sweden is not broken by bO many or house. Jn the Sound off Laiidskroiia lies the islet of 
so deep fjords as that of Norway, The most considerable Hvon, where Tycho Brahe had his olwervatt^ry, Uraiiien- 
indontation is the above mentioned Braviken Bay, On borg, in the end of the IGtli century (1576-1597). 
the other hand, tlie Swedish coast is, perhaps in a still In the Baltic lie the two great islands of Gotland and Largo 
greater degree than the Norwegian, fringed by innumer- Oland, of which the former i.s ilsclf a county and a islaurk 
able little islets. Except on the coast round Skano, in bishopric. Those islands are quite different from the 
the south, the mainland does not come into direct contact Swedish mainland. They are formed of Silurian limoKione. 
with the sea, girdled as it is by a belt of islands, Iiolms, Gn the western coast of Gotland tin* limestone rocks 
and skerries, more or less thickly set, which forms the descend precipitously into the sen, and the island forms a 
so-called “sLargdrd^* fence of skerries or outer coast, comparatively sniootli jihiteau, which slojics gradually to 
Between this wall of islets and the mainland, therefore, the <*ast. The liniestoiie soil is very fertile, and tree., and 
extends a connected series of sounds of the greate.st plants thrive on it that do lud otherwise grow in the climate 
importance for coastal navigation, since they a'^niit of of Sweden, sucli as walnuts, ivy, itc. 'Dk* case is tlie same 
the employment of ve.ssol8 of less size and strength, in (Hand. This i.^land somewhat re.scnil»Ies a house-top. 

This skiirgdrd forms, besides, a most valuable natural A sterile limestone plain (Alvaren) stretcho'^ the whole 
defence ; for, while some sounds are deep, navigation in length of tlic island from riortli to south, and Irom this 
the vicinity of the coasts is, as a rule, practically impos- the country slopes botli toviards f^ilmar Sound on the 
Bible without the help of pilots. west and towanls the Baltic on the east. Tl»*' slopes, 

The broadest part of this skiirgard is that off Stockholm, especially the western, are very fertile, 
which stretches many miles out into the Baltic. It eon- #Vm-/W. — The sea.s tliat surround Sweden are remark- I>(*i»Uis 
BLsts of a few large and well-peopled islands, surrounded ably shallow. Bound the south part of Norway run.s 
by many hundreds of islets, for the most part uninhabited, a depression in the sea-beri, ealh*d tlie Norwegian (Channel 
The outer islands are bare grey rocks of gneiss, but the NoRwrruAN »Ska). It stretches along the west and 
inner ones are mostly covered with fir and birch trees, south coasts of Norway southward and eastward almost 
The entrance to Stockholm through this archipelago is of to Christiania Fjord and the (’attegat. Tlie deepest part 
its kind one of the most curious and picturesque in the of this channel, upw'ards of 400 fathoms, extends tlirough 
world The largest of these islands are Ljustero, Vcrmdo, the Skagerack between Arcndal in Norway and the >Scaw\ 
Ingari), Vindo, Runmaro, Orno, and Utii (with rich iron In the (Kattegat t he depth diminishes abru ptly, and 
mines). As mentioned above, Lake Malar is to be con- " a Not to be confounded with the town of Malmo in Sk&ne. 
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between Gothenburg aud the Scaw the greatest depth is 
between 33 and fathoms. The greatest part of the 
southern half of the Cattegat has a depth of less than 30 
fathoms. The depth of the Sound generally is even less 
than 12 fathoms. The whole southern jmrt of the Baltic 
between Sweden and Germany is very shallow. West of 
Bornholm the depth nowhere reaches 30 fathoms. Kast 
of Bornholm the sea is somewhat deeper, and a small area 
of a depth of 130 to 60 fathoms is found a little east of 
that island. The whole of that part of the Baltic which 
lies between Sweden and llussia is divided into two 
separate basins by a submarine bank. From the southern 
extremity of Gotland (Hoburg) there extends a nearly 
uninterrupted bank to the south-west as far as the l^rus> 
sian coast. The depth on this bank nowhere reaches 30 
fathoms. The shallowest parts are IToburg Bank south 
of Gotland, Mittel Bank south-east of Gland, and Stoipe 
Bank off the Prussian coast. Between Fdru off the north 
coast of Gotland and the Gottska Handd there extends a 
similar bank, which continues with a somewhat greater 
depth of about 30 fathoms as far north as Stockholm. 
The deepest part of the Baltic ])etween these banks is 
situated in the north between Landsort and the 
Gottska Sandd, the maximum depth being about 160 
fathoms. Alands Ilaf, the channel between the Swedish 
coast and the Aland Islands, is tolerably deep (100 to 160 
fathoms). 

The Gulf of Bothnia is divided into two basins by the 
channel of Qvarken; the southern is the deeper (about 
60 fathoms), and the depth increases towards the north- 
west, where, over a small area off the island of Ulfu near 
the Swedish coast, it reaches 160 fathoms. The channel 
of Qvarken is very shallow (8 to 1 6 fathoms). The basin 
on the north side is also shallow. Only over a small area 
off Bjuro Cape does the depth exvseod 160 fathoms. 

CUmale , — Sweden is situated between two countries of very dif- 
ferent climatological (*oiulitious. On the w cst t hero is the luaiitiiiie 
climate of the Norwofoun coast, and on the east tlie continental 
climate of Kussia. It may lie bald that Sweden alternates between 
th«> two. Cold winters alteiiiato with mild outs, and warm and 
dry summers with cool and laiiiy ones. But dilioient parts of 
Sweden liavo als(» in this I’ospect a greatly differing idiniate, of 
which we readily see tlio reason if we only recollect the character 
and the general feat ui os of the configuration of tlio country. 
Lapland and the wofatorn ])art of the country along the Norwegian 
frontier have a pronounced contiiiontal eliniate, and so has the high 
plateau to the south of Lake Vetter. On the otljur hand, the climate 
IS more maritime the more we ajiproach the coasts of the Baltic, 
and on the coast of the Cattegat and in Sk&ne the maritime climate 
distinctly predominates. 

The following table gives the mean annual temperatures (Fahr.) 
at twenty-eight meteorological stations in Sweden, together with 
the moans for January and July; — 


station. 

Annual. 

Jan, 

July. 

Station. 

Atinnal. 

Jan. 

July. 

- 

Lund 

44% 

31*3 

61*7 

6rebro 

41% 

2.V8 

02 0 

Garlahamn .... 

44’4 

»l*l 

61*7 

Sbrckholm 

41*4 

20 1 

(il*4 


44*2 

80*2 

02 1 

Cat lat ad 

41*0 

24*9 

02*9 

Halmstad 

44*8 

80*5 

e*2*7 

Veatc)&8. ...... 

41 0 

24 7 

63*6 

VexlH 

42*8 

48*4 

27*5 

80*7 

61*2 

00*8 

Upanla 

40*4 

24*5 

01*5 

Vlsby 

Falun 

88 7 

20*8 

01*2 

Ootlienhurg .. 

44*4 

29*8 

02 1 

Gcflo 

40 0 

24 5 

01*0 

Veatorrik 

42*8 

28*1 

61*4 

HcraSaand .... 
(iateraund 

37*1 

20 0 

58*9 

JttnkSping .... 

42*7 

28*6 

01*0 

85*0 

15*8 

50*4 

Vonuraborg.... 

42*8 

27*5 

01*1 

Umea 

84*4 

15*8 

69*8 

Ska#a 

41*6 

26*0 

00*3 

Stonaelo 

81*7 

9*5 

57*7 

Liiikbping... . 

43*4 

27*8 

1 03*9 

Plte4 

83*8 

11*2 

00*0 

KykUpIng 

41*5 

28*6 

61*4 

TTaparanda.... 

81*9 

10*1 

59*4 

Aakuraund ... 

41*0 

25*1 

61*2 

Jockmock 

29*1 

8*1 

58*0 


From these figures it appears that, as mentioned above, the 
climats is most continental in the northern and interior parts of 
the country, esi>ecially at the two stations of Lapland, Stensole 
snd Jockmock, while it is more maritime on the coasts. For this 
reason the isotherms for January on the Scandinavian peninsula 
are linguiform. The warm sea off Norway causes the peculiarity 
that the western parts of Lapland, although situated at the ^eatest 
elevation above the sea, have not so cold winters us the interior 
parts round the great lakes. Still farther to the east the tem|ier- 
ature increases again towards the coast of the Gulf of Bothnia. 


ThiM, for example, the isotherm of 10* F. enters Lapland firom tba 
north-east at about 68** N. lat., runs towards the south-west over the 
great lakes as far as about 64^*, south of Lake Stor-Uman, makes 
there an abrujit bend towards the east, and runs in a north-easterly 
direction to llaparauda at the northern extroiiuty of the Gulf of 
Bothnia. The isotherm of 23® F. inns fi-om the groat lake of Mjbsea 
in Norw^ay, noith of Christiania, to the southom shore of Lake 
Siljan, or almost sliaight east, curves there to the north-east, and 
reaches the shore of the Gulf of Bothnia a little north of the mouth 
of Ljusiiaii. Finally, the isotheirn ot^30® zuns from Gothenburg 
towaids the south-east to the lake of Asnen, curves towards the 
nottli-cast, and passes Caliriar and the northern parts of the islands 
Olaiid anil Gotland. On the summit of Iho plateau south of Vetter 
the mean temperature is of course low^er than both north and south 
of the })lnteau. In July the temperature is almost constant all 
over iho country. With tjie cxc(5})tioii of the interior of Lapland 
the mean lemjierature varies generally between 69® and 62®, The 
warmest point is Linkoping on the plain ol GstergoUaud, between 
Lake Vetter and the Baltic. The most temperate and most agree- 
able climate of the whole country is that of the Cattegat coast 
round Halmstad. 

A good indication of the climate, especially that of the winter, is Bqtii<> 
the time during which the freshw'ater lakes remain frozen. We gtacia 


liavc seen tliat nearly 
one- twelfth of the I 
whole surface of 
Sweden is covered 
with water, and in 
Finland the nunilter 
of the lakes is still 
greater. In both 
cuuntiics the times 
of freezing and 
breaking up of a 
groat many lakes 
have boon observed 
lor many years. 
From these data wo 
calculate the 
length of the ice 
})enod8. If tliose 
periods arc entercil 
on a diagram, wo 
can diaw out the 
lines of euual ice 
periods, or the equi 
glacial lines. The 
accompanying map 
shows these linos 
lor Sweden and Fin- 
land. From it w^e 
see that the glacial 
peiiod in the boutli- 
ern pait ot the 
country is 90 days, 
while in the north- 
ern part of Lapland 
it lias a duration of 
no loss than 230 f)f 
the UG.*) (lays of the 
year. The western 
lakes of Lapland, 
though the higher 
in situation, have a 
somewhat shorter 



lines 


ice period than the eastern. 


Map of K(j[ual Ice Periods. 

Tlio ice period is coiibiderahly length- 
ened on the groat pl.doau south of Lake Vetter. 

We have said above that in certain ycaiti the climate of Sweden Var 
is more maritime, in others more eoutineiital. Thus, for instance, Uov 
the annual mean temperature of Upsala has varied during the tom 
last 30 years between 43®‘2 (1859) and 35®’0 (1867). The mean tun 
temporatiiic of particular mouths varies of course in a still higher 
degree, espoeially during the wdntcr ; thus the mean temperature 
of January 1873 was 84®’3, but of January 1876 only 12® *2. 

Tlie difference between the means of the warmest month and the 
coldest is the so-called yeaily lango of temperature. In Sweden 
July is generally th« warniest ami February tlie coldest month. 

The difieicnce between the January and July temperatures, how- 
ever, as given in the foregoing table, will show the yearly ranire 
approximately. It will be seen that this increases towards tno 
north. For the same latitude, it is greater in the interior of the 
country tliaii on 1 he coasts. 

As is easily understood, the periodic daily range of temperature 
is least during the darkest part of the year, during Docemner and 
January, especially in the north i>art of the country round the 
IKilar line, and still farther north, where it is almost nil. The 
mean range for the whole country is in December only 2®, The « 
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maximum oocum in June or fuly at all atations except those of 
vestem Sweden, where it occurs as early as May. The moan of 
June is 13^ A curious fact is that in Norrland, especially in 
the interior, a secondary maximum occurs in March, wuich some- 
times even exceeds the summer maximum. 

The non-periodic daily range of temperature, or the differenoe 
between the monthly means of daily maximum and minimum of 
temperature, is as usual considerably greater than the periodic*. 
The diflerence is almost constant for all stations, especially dining 
the warmer part of the year. We have, for the whole country— 



Non-porlodio. 

rerlodic. 

Difference. 

Winter 

lO-'O 

8**0 

7**0 

Spring 

16**0 

11**2 

4**8 

Summer 

19**1 

13**0 

6*1 

Autumn 

11“*7 

6"*3 

6**4 


Lb. The mean direction of the winds shows little variation during 
diiforont seasons. During the summer it is west or W'est-sonth- 
west in the south of Sweden, changes to south-west in the middle 
part of the country, and due south along the coast of the Gulf of 
Bothnia. In winter north-north-east winds become comparatively 
frequent in the north part of the country. This is explained by 
the difference in barometric pressure in summer and in winter, lii 

r. July the mean height of the barometer indicates a gradual fall 
along the coast of the Baltic, from 29*828 inches in Calniar to 
29*675 ill Haparanda. In January, on the other hand, there is a 
gradual fall from 29*858 in (Mmar to 29*718 in Horuosand, but 
thereafter a gra<lual rise to 29*834 in Haparanda. Unfortunately 
the isobarometric lines for Sweden have not yet been calculated 
with due precision. 

^all. The rainfall is greatest on the coast of the Oattegat. The 
annual amount is greatest at Gothcnlmig, whore it is 32*56 inches. 
At llalinstad it is 28*26, and at Veiiersborg, whore Gota Elf iasues 
from Lake Vencr, it is 80*33. Those are the rainiest stations of 
Sweden. Generally speaking, the amount of ram diminishes 
afterwards as well towards north and north-west us towards south- 
east. The least rain falls on the one hand in northern Jjaplaiid, 
wliero the annual amount is only 15*52 inches, and on ^le other 
hand in the south-oastoru corner of Swedi'ii, where (at Calniar) 
we have the lowest known rainfall for the whole country (1*2*75 
inches). Botwouu these two tracts there runs a b(*lt of greater pre- 
cipitation Irom'Gotheiibnrg towards the north-ea’st to Upsala, Mhere 
th(* annual amount is 23*28. Even along this belt the amount of 
rainfall diminishes towards the north-east, but at eveiy point the 
ainoimt is greater than to the north west and soiith-enst of it. 
The greatest amount of rain falls in July and August and the least 
in February aud March. Thus, for instance, there fall in Upsala 
during August 2*86 inches and during March 0*99 inches. As the 
temperature varies, .so does the rain fill for dilferent years. 

der- Tlio number of thunderstorms is small in Sweden compared 

IS, with the countries of the south. Tlieir number diminishea as 
does the proei])itatioii from south-west towards north and east. 
From 1871 to 1880 the mean annual number of thunderstorms at 
each station was 9*6 in Gotalaiid, 8*4 in Svealuml, ond only 6*3 in 
Norrland. In the south their nuiuher diminishes rapidly from 
west to east, from 11 on the const of the Cattegat to 8*3 on the 
coast of the Baltic, and only 6*6 on the isle of Gotland. The 
tlmndorstorms have a distinctly marked annual and lUily perioil. 
They occur almost always during the warmest time of the year 
and of the day. During the ahove-mentioned ten years the least 
number occurred during the mouth of Februnry, only 3, whereas 
there occurred in May 1194, in June 3721, in July 4419, in August 
3306, and in September 1461. As regards the daily period, tlio 
least number, 147, occurred between 1 aud 2 A.M., aud the greatest, 
1704, between 3 and 4 r.M. In Gotaland and Svcaland most of the 
thundorstorms come with a 80 uth-\reateily wind, in Norrla.id with 
a southerly ; for the whole country, tlie lejibt number come with a 
northerly wind. 

. If the number of thunderstorms is small in Sweden, the same is 
in a still higher degree to be said of their intensity. Hail, which 
oil the Couliueut causes such immense damage to the growing 
crops, is raro in Sweden, aud often quite harmless. In the south 
of Germany about 2 per cent, of the crops are annually destroyed 
by hail. At Magdeburg the ilainas^ is 0*9 per cent, at Berlin *0*6 
to 0*7 per cent, but in Sweden only 0*06 per cent (H. H. H.) 

ogy. Oeohujy , — The fundanientai rocks of Sweden belong to the 

Azoic or rre-Cambrian formation, and consist of crystalliiio rocks. 
Three groat divisions of this formation may be distinguished, — the 
grey gneiss, the red iron gneiss, and the granulite. 

The grey gneiss rules in the northern and western parts of the 
country, from West Norrlaml down to the province of Calmar. 
The rock has a prevalent grey colour, and contains as characteristic 
minerals garnet and in some parts graphite. 

The red iron gneiss prevails in western Sweden in the provinces 
of Vermland, Skaraborg, Elfsborg, and down to the province of 
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Christianstad. The formation is very nniform in its character, 
the gneiss having a red colour and containing small granules of 
magnetite, but, nevertheless, not a single iron -mine belongs to 
this region. The rod gneiss contains in many places beils or 
masses of hyperite. 

The granulite, also called eurite and hallcfliiita, is the most 
important of the Bre-Cambriau formation, as it contains all the 
motalliievous deposits of Sweden. It prevails in the middle part 
ot the country, in the provinces of Vermland, Kopparberg, 
Vcstmanlaiid, and Upsala. It occurs also in some parts of tlie pro- 
vinces of Ostorgotlaud, Calmar, and Kronoberg. The main iock in 
tbia region consists of hallefliiit.i, a kind of very compact and fine- 
grained imxturo of feldspar, quart/, and mica, often graduating to 
micaschislK, quartzite, and gneiss. With those rocks are often 
associated limestones, dolnniites, ami marbles (*ontninitig serpentine 
(Koliu&rden). The metalliferous deposits have generally the form 
of beds or layers between the strata of granulite aud limestones. 
They are often highly contorted and dislocated. 

The iron-mines occur imbedded in iiioie or less hno-grained 
gneiss or granulite (Gellivaara, (Jratigcsborg, Norberg, Stnberg), 
or separated from the gianulite by nia.‘ises of aufcitic and 
ampliiholous minerals {gronskam), as in Tersberg and Nordmaik. 
Sometimes they are surrounded by balleflinta and limestone, as 
at Dannomora, lAugban, Paisberg, and then carry maiiganiferoua 
minerals. Argentiferous galena o<*cur8 at Sala in rimestoue, 
surrounded by granulite, ami at Guldsmcdshyttu (])rovinco of 
Orebro) in dark balleflinta. Copper pyrites occurs at Falun 
in mica-schists, surrounded by halleflinta. Zinc blende occurs in 
large masses at Ammoberg, near tlie nortliern end of Lake Vetter. 
Tbo cobalt ore consists of cobalt-glance (Tunaberg in the province 
of Sodennanland) and of linneite (at Gladhammar, near Vestervik). 
The nickel ore of Sweden is magnetic pyrites, containing only a 
very small percentage of nickel. The magnetic pyrites occurs 
generally imbedded in diorito and greenstones. In the evidently 
most recent division of the granulite occurs clay-slate (at 
Grytliytta in the province of Orebro). 

Largo masses of granite are found in many parts of Sweden, 
and form cxtoiisivo nuissiffs as in tbo provinces of Kronoberg, 
Orebro, Gotoborg, Stockholm, &c. Sometimes the granite gradu- 
ates into gneiss ; 8omeliTno& (as north of Stockholm) it encloses 
largo angular pieces of gneiss. In many parts of Swedt*n occur 
greenstones, as hyia'ritc, gabbro (anorthite-gabbio at lUdmanso in 
the province of Stockholm), and diorile, tho last often ibnuiug beds 
betw< cn the sti ita of the gneiss. 

Tbo Oainbtian formation o«*curs generally associated with the 
Lower Silurian, and consists of many divisions. The oldest is 
a sandstone, in which are found traces of worms, impressions of 
Jfcf/ww, and shells of JAvgula. The umuT divisions consist of 
bituminous liincstonch, clay-slates, alum-slat o, and contfiin numer- 
ous species ol irilobites of the genera P(tra<iojn(7t\ (UmoconjpJiP., 
AyiiostuSf Sjthserojthi fflmuSt Ptltaru, kv. In Olaiid and north 
of Siljan are touiid beds 'aitli OhoJus, 

The Lower Siliirian consists of the following divisions : — (1) beds 
with Ocmtofnjgc ; (2) schists with Grajitolites ; (3) huge beds of red 
mid grey liincstonu (200 feet in thickness) containing AItgnInspia 
an<l Ortkoo ratiha, 'riiis limestone is largely used as building 
material; (4) slates with Trinuchas; (5) slates with IJraeliiopods ; 
(6) slates with Graptolites. The (\*i)iihiiaii and Lower Silurian 
strata occur scattered in several nlaccs fioni Vealerbotleii doivn to 
Jeiiillaml Storsjim), anu iu the provinces of Sk.sraborg, 

Elfsborg, ()iebi*o. Ostergotlaiid, and Cliristianstad. The whole of 
tlio island of Olaml consists of those strata. The '•tiata are in 
most places verj'* little distuihed, and form horizontal or slightly 
inclined layers. They are, south of Lake Vciier, cajjped by tliick 
bed.s of eruptive diabase (ealled Irapp). North of lAke .Si^an 
(province ot Kojiparlnirg) occur Lovs’cr Silurian but not Cambrian 
strata, wliich liave been very mucli dislocated. Tlie Upper 
Silurian has in Sweden almost the sairio character as the Weulock 
and Jmdlow formation of England. The island of Gotland con- 
sists entirely of tin’s formation, wliich occurs also in sonic j»art8 of 
the province of Christianstad. In the western pait of the jirovince 
of Kopparbeig are exti iisive deposits of saiidstone, separated by 
lieds of diabase, and seemingly of the same age, —the Middle 
Silurian, — but no fossils have been found in them. Jii the vicinity 
of this sandstone region an* large boils and massiirs of porphyries. 
There are still two sets of stratified, not fossil iferoiis, deposits, viz., 
ill the province of Elfsborg (forniatiou of Dalsland) and around 
Lake V ettcr (formation of VisingsiO- The Dalsland formation, 
wliich attains the tJiickness of 6000 to 7000 feet, consists of con- 
glomerates, cidorite schists, quurt/ites, and mica schi.sts. Tlie 
Visingso fonii.dion, 800 to 1000 feet in thickness, consists of sand- 
stones, clav-sliitc, &c. In the western aud northern alpine jmrt of 
Sweden, near the boundaries of Norway, the Silurian strata are 
covered by crystalline rocks, mica schists, quartzites, &c., of 
an enormous^ thickness. These rocks form the mass of the high 
mountain of Areskutaii, &c. 

The Triossic formation (Rhaetic division) occurs in tbo northom 
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part of the province of Malmdhua. This formation consists partly 
of sandstones with impressions of plants (cycods, ferns, &c.)) and 
jiartly of clay-beds with coal. 

The (’retacenua formation occiira in the provincos of Malmbhus 
and Christianstad. Also some spots of this forznatioii are found in 
the province of lllckinge. The Cietaccous beds of Sweden belong to 
the most recent division of the ('retaceous formation (chalk and dan- 
len)* In many parts it has all the characteristics of a coast-deposit. 

The most recent deposits of Sweden date from the Glacial and 
Post-Glacial ]ieriods. At the beginning of the Glacial period the 
heigiit of Seandmavia above the level of the sea was greater than at 
present, Sweden being then connected with Denmark and Oeriimny 
and also across the middle of the Baltic witli Russia. On the west 
the North Sea and Caltcgat weio also dry land. On the elevated 
jiarts of this largo continent glaciers wore formed, w'liich, proceeding 
(lownwaids to the lower levels, gave origin to largo streams and 
rivers, the abundant deposits of which formed tlie diluvial sand 
and tho <hluvial clay. In most parts of Sweden these (ie}H>sits 
were swept away when the ico advanced, but in Sk&ne they often 
form htilf, as in northern Gennany, very thick beds. At its maxi- 
mum tho inland ico not only covered Scandinavia hut also passed 
over the present boundaries of Kussia ainl (tcrmatiy. When tho 
climate became less severe tho ice slowly recedeil, leaving its mor- 
aines, called in Sweden krosateiutlera and krosUensgrm. Swedish 
geologists distinguish he+woen hoftengrus ( ho ttoin -gravel, bottom 
moraine) and ordinary krosagrtis (tenuinal and side moraine). Tho 
fonner generally coiisi.sts of a hard and coriijiact inas.H of rounded, 
scrat<*hed, and somctinies ]»olislie<l stones iirinly imbedded in 
a ]iowder of ciushed rock. The latter is less compact and con- 
tains angular houlders, often of a considerable si/e, but no powder. 
Of later oiigin than the kiosstonsgriis is tho rullateiuigrus (gravel 
of rollo<l stones), whicli often forms nairow ranges of hills, iiiuiiy 
miles ill leugtli, called Asor, rutiuiiig generally, iiidejieiident of tho 
relief of tile country, in a iiorth-and -south direction or towanls the 
south-east. They aie of tho .same nature as tho kaiiies and eskers 
in Ireland and »Se<itlarid, and consist of i oiled pebbles and sand. 

1 1 is very jirohahle that these Asar w ore formed on the bottoms of 
rivers which cut their way in the inland ice. During the disa]>- 
])earanco of the great inland ice largo mas.scs of mud and sand were 
carried by tho rivers and dcp<Ksited in tlic sea. These deposits, 
known as glacial sand aud|r1acial clay, cover most parts of Sweden 
south of the provinces of Kopparberg and Vcrmlaiid, the more ele- 
vated portions of the provinces of Elfahorg and Kronoberg ex<'Cptod. 
In the glacial clay shells of Yoldia aretica have been met witli in 
many places (r.^., near Stockholm). At this e{K)ch the North Sea 
and the Baltic were connected along tho line of Vener, Vetter, 
Iljolmar, and Malar. On the other side the White Sea was con- 
nected by Lakes Ont'ga and Ladoga with tlie Gulf of Finland and 
tho Baltic. In tho. depths of the Baltic and of Lakes Vener and 
Vettt*r there actually exi.st animals whicli belong to the arctic fauna 
ami are remnants of the ancient ice-sea. Tho glacial clay consi.st8 
getiiMally of their darker and lighter coloured layers, which give it a 
striped apjM'arance, for which reason it has often been called 
leva (striped cla>). Tlie glacial clay of the Silurian regions is 
generally rich in lime and is thus a marl of great fertility. The 
deposits of glacial sand and clay are found in tho suutlicni part 
of Sweden iit a height ranging from 70 to 150 feet above the level 
of tlie sea, but in the interior of tho country at a height of 400 feet 
above the sea. 

Oil the coasts of the ancient ice-sea, in which tho glacial clay 
was deposited, tliero were heai)ed up masses of shells wliich belong 
to species still extant around Spitsbergen and Greenland. Most 
renowned among those shell-deposits are the Ka])ellbuckariie near 
Uddcvalla. With the melting of the great icO’Sheet tlie climate 
became milder, and the soul hern ^lart of Sweden was covered with 
shrubs and plants now found only in tho northern uiid alpine pai-ts 
of tho country {Salix poIaHs, Dn/aa ociopctalaf Bctula A<*.). 

The sea fauna also gradually eliangcd, the arctic sjiecies migi'ating 
northward and being succeeded by tho species existing on the coasts 
of Sweden. The Post-Glacial jieriod now began. Sands {mosand) 
and clays {6kerltra and/Mcwsfcrn) eoutiunod to he de])osited on the 
lower iiarts of the country. Tlicy are generally of insignificant 
tiiickness. In the shallow lakes and enclosed bays of the sea there 
Uegan to he formed and still is in course of formation a deposit 
known by the name gyUja^ characterized by the diatoinaceous shells 
igt contains. Sometimes tho gyttja consists mainly of diatoms, and 
s then called hergmjbl. The gyttja of the lakes is generally covered 
over by peat of a later date. In many of the lakes of Sweden there 
is still in progres.s the formation of an iron -ore, called ^’dTna/m, 
ferric hydroxide, deposited in forms resembling peas, coins, &c., 
and used for tho manufacture of iron.’ (P. T. C.) 


The geology of Sweden has been worked out principally by Illslnger, Forselles, 
Erdmann, I'Urnebohm. and others. A systematic geologlcRl survey of Sweden 
was set on foot by the Oovernmont In 1K58. The geology of the fosslllferous strata 
of Sweden lias been elaborated chiefly by Nilsson, Angelin, Llnnarsson, Llnd- 
•trflm, Nathorst, and others, and that of the Glacial and Poat-Glaclal periods by 
SefstrUm, Von Post, Torell, sod others. 
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FUsra , — Of the whole area of Sweden about 182,000 aqiiare milee Flore, 
arc covered with wild vegetation. This may be broadly divided 
into live difforent sorts, viz., the forest, hush, xnareh, heath, and 
prairie vegetations, of which tlie first-mentioned covers by far the 
largest area, or upwards of 40 per cent, of the whole surface of 
Sweden. In tho northern part of tho country the fir (JHnus 
aylvestria) and the pine (Pinus Jhiea) are the predominating trees; 
south of Dal Klf the oak {Quereua pedunen.la;ta)j and in the 
southern and soutli-wosteni provinces the beech {Fagiia sylvatica)^ 

I are, together with the fir and pine, the forest-fomiing trees. 

I Besides these, there are two species of birch (Itftula verrucosa and 
I B. otiorata)t which form considerable forests. The hush vegetation 
derives its character from various species of SaliXf B%mia^ and 
Bvmi from Prumis spinosa and several other species. The marsh 
vogetatioii is composed of some low bushes, of Cyperacess^ 
GramiticaSy and a small number of dicotyledonous and large-fiowered 
moiiocotyledoiious plants. The heath vegetation consists princi- 
pally of social EricaceBe, especially heather {Callumt vulgaris), and 
tliu nrairio vegetation of a considerable variety of plants. 

The SwediMi phanerogamic flora is ungiospormous, with about 
till ico as many dicotyledonous as iiionocotyledouous plants. The 
gymuosperms are only about 0*iJ5 per cent, of the species of the 
flora. Its largest families are (in the order of number of species) 

— CtyinpoaitsB, (Jramineae, Cyperaresp, Crucif^ae, Papilimiacem, 
Itosacem, Personatae, Jlanurtculaceas, Umhelhferm, Alauiacem, 
Labiatis, and Orchidcse, the fiist-named being represented by 
IfiO, the last-named by 38 species. Tho immlier of families ropre- 
sciiteil amounts to 99. The largest genus of tho flora is Carex, 
with 88 species. More than 250 genera are represented by only 
one species each. Tho whole number of {ihoneiogatnic species 
now known in Sweden is 1175. Of thoso only a very bmnlJ number 
can 1)0 sn]>posed to have originated in tho country ; tho gi'catest 
iiumlier liavo immigraled from tho soiitli or east after the Glacial 
period, or liave been introduced in one way or another by man. 
Among the immigrated B])ecies about 400 are more or less generally 
spread over the polar countries of tho jircscnt period, or are to be 
found in southern countries as a1])iue plants. The great mass of 
these Glacial plants, the earliest inhabitants of the country, are 
confined to tho northern part of Sweden ; a smaller nuiuhcr are 
also to ho found, or are only to be found, in the south ond in 
l»arti<*ular localities; a larger number— about 70 h}iecic8— arc 
abundantly distributed over the whole country. 

Tho Glacial plants were followed and superseded partly by sub- 
arctic or Mubglacial species. Of these tho Swedish flora lias about 
300, of Tvhicli 50 are abundantly spread over the country, and 80 
are pretty generally and abundantly distributed. The principal 
mass of tJie remaining species of tho flora have immigrated in tho 
same period as the oaK, and liave spread over the country south of 
Dal Elf, or also to tlin provinces immediately to the north of this 
river ; some arc outlying stejipc-plants ; some have entered with 
the beech, tho last immigrated forest-tree of Sweden ; and a small 
number of sjiecics, now limited to tho west of the country, have 
jwissibly entered during a poiiod before that of the beech, W'hen 
the climate was warmer and moLstcr than at present. (F. K.) 

Ah M7ia.— After theclo.se of the Glacial period a twofold imiiiigra- If 
tioii of animals occurred, — from the south-west through Denmark, 
and from the nortli-cast through Finland. Of tlie existing fauna, 
many species are widely spread. Especially in the noith wo find 
boreal circumpolar forms (wild reindeer, glutton, aiclic ^x, 
ptarmigan, several birds of prey, Gralla, and aquatic birds). 
Others, such as the bear, tho wolf, the fox, tho mag})ie, Ac., aio to 
be found only in the Old World, but aie represented in America by 
forms lescriibling them so much as to bo regarded by many as only 
local varieties. Many of the commonest species, f,g., the squirrel, 
the woodpeckers, the crow, most of tho singing-birds, Ac., though 
wanting in tho New World, are distributed over Europe and parts 
of northern Asia. 

Besides those w'o find also specially eastern, .^oiithem, and 
western forms, which have immigi'ated from widely separated 
remons. Thus, the northern hare, Lepus timidus, prorierly an 
inhabitant of Russia and Siberia, but also to bo found in the 
mountainous tracts of central Europe, is common in most parts 
of Sweden, wliilo tho European hare, Lepus eurovssus, which is 
spread over central and western Europe, and is also to ho found 
in Denmark, is w'aiitiiijE'. Most of the field-mice, and many birds 
which have an exclusively eastern range, have immigrated from 
Siberia. Among mammals, which nearly all belong to Europe, 
may be mentioned the roe-deer and tho red-deer, tlie dormouse 
and the hedgehog; the last-named is common in central and 
southern Sweden. The elk is considered to have immigrated from 
the south. 

Not very long ago the bear, lynx, and wolf were common in all 
the forests of iiortncni and central Sweden, but their number has 
rapidly decreased during the last fifty years. Tho bear is now 
confined to the wildest mountain and forest regions of Norrland 
and Kopparberg Ion. The wolf was formerly common throughout 
the country, and between 500 and 600 were killed annually fift} 
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years ago. Now tlie number is only 80 to 40, and it is to be found 
almost excluaiirely in the mountain regions of Norrland. The lynx 
is also being exterminated ; it is still found in the greater part of 
northern and central Sweden, at least as far south as Lake Voner. 
On the other hand, foxes have of late increased, at least in certain 
parts of the country, and are common everywhere. The glutton 
also is by no means rare in the mountain regions of Laplnnd. The 
destruction of cattle caused by beasts of prey, esiwciully in the 
north, is not inconsiderable, the loss being ostiinatea at about 2500 
reindeer and from 9000 to 10,000 sheep and goats annually. 

Not without influence on the numW of the smaller boasts of 
prey are the singular migrations of the mountain Lismming 
which has its home on the higher mountains above tlie tree- 
limit, whence in certain years it migrates in countless numbers to 
the lower forest regions and lowlands, doing great damage to the 
vegetation wherever it goes. After the last migration in 1888 the 
number of the foxes was found to have increased in the regions 
through which the lemmings hod })asscd. 

Of eatable game the elk hobls the iirst place. It has increased 
in numbers and range of late years, and is ]jretty common in the 
forest tracts of central Sweden. The roe-doer, which has its pro))cr 
homo in the soutlimost parts of Sweden, has also increased of late, 
and has been seen as far north as Orebro lau and Yestmanland. 
Hares occur in groat abundance. Seals are found round the coast; 
they are hunted cliiofl}’’ in the Baltic and the Gulf of Bothnia. 
Besides tlie larger beasts of prey, inarlciis, weasels, otters, and 
squirrels are liiuited for the sake of their skins, but not to any 
great extent. The beaver is now probably extinct. Some of the 
mammals (the bat, lio<lgcliog, dormouse, badger, bear) hibernate ; 
most of the other animals are in winter eovc.red with a thicker 
coat of hair, and some change their colour to white or grey. 

The wood-grouse is the most valued winged game. Its favourite 
haunt is the great lone forests. Altkougli it has been obliged to 
retreat before advancing cultivation, it is still pretty coniition in 
suitable phiiTS. More numerous and almost as muc'h liked is the 
black grouse, which has bomewhut the samo distribution as the 
wood-grouse, but is less particular in the choice of its abode. In 
the forests of central and e.sjHicially of iiortberu »Swedeu the hazel- 
grouse ih niiriierous in many places, and on the mountains above 
the tree-limit the iitarmigan is common everywhere. In the biridi 
and willow regions we find the willow-])tarmigan, wbiclf above the 
snow-lino is superseded by the conirnou ptarmigan. Jii winter a 
great deal of game is exported from Norrland to the southern 

J iroviiu'os. The iwirtridge, jirobably introduced about 1500, with 
Litliculty endures the nub* idimate of Swcdmi, and great nnnibeis 
often )H*risb in winter for want of food. Still it is distributed all 
over southern ami central Swe<lcu as far north as tleiiitland, and 
of late its numbers Jiavc increased. The number of woodcock and 
snipe is, like that of Gmlltr in general, decren.sing. Niimcrons 
sea-fowl are found on all the coasts. Some are killed and eaten, 
but as a rule they ar<{ not much ivIlsIhmI. Their eggs are eoUected 
for food by the inhabitants of the seaboard The cidcr-duck is 
coninioii oh bolli coasts. Among the birds of prey the hawk is 
the most destructive ami tlic most hunted. The gyrfaleoii and the 
golden eagle arc found in Non land and Lapland, and tlio .sea-eagle 
tbronghoiit the country, osjjccially on tlie coasts. Some kinds of 
falcons and owls are very coniinoii, the latter especially in north- 
ern Sweden. In the interior the most characteristic birds are 
swallows, sjiarrows, the birds of the crow fainil3% and the singing- 
birds, among which tlic laik, the ebattinch, the tlmishos, and the 
many species of Sijlria are most noticeable. The iiortbern nightiii- 
galo is rare in southern Sweden. The cuckoo is heard everywhere, 
esjjceially in the forest regions. The mute swan is found in great 
numbers in a few plai'cs in Houlbern an<l cential Sweden. The 
whooper .swan frequents the inarsbes and hikes of Lapland. The 
white .stork is found in SkAiic and IlallaiKl, and licroiis are found in 
great numbers here and there in SkAnc ami Blokiiige. (yi-anca are 
distributed all over the country, (’haractcrislu*. of the wild forest 
tracts of Lapland is tlie Siberian jay. Upwards of 250 .sjiecies of 
birds may be considered as belonging to the Swcilisb fauna, most 
of thorn birds of jiaasago, scarcely 40 roriiaining over winter in their 
summer resorts. In sjiring and autumn Sweden is visit'd by gleet 
flocks of the birds of jmssage of the extreme north, especially geoso 
and snipe. *» 

The reptiles and ampliibians are few (3 snakes, 3 lizards, 
11 batraebians). 

The Swcdi.sh livers and lakes are generally well stocked with 
fish. The objects of capture are chiefly salmon, eel, jiike, ditrereiit 
species of perch, burbot, mid several species of the Sahnonidis ami 
Oyprinida. The annual income from the lishorics in the lakes 
and rivers amounts to upwards of £135,800. of which the salmon 
fisheries alone yield £42,000. Of still greater importance, of course, 
are tlie. sea-fisheries. In the end of last century the herring fishery 
in the “ skargArd ” of the west coast was the most iinjicrtaiit in 
Europe, and it is estimated that in one year 1500 millions of 
herrings were taken. Somewhat later, however, the great shoals 
disappoai-ed for a long time. In 1877 a now era began in the his- 
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torjr of the west .coast fisheries, the take that year being 1,230,000 
cubic feet Since then the herring has returned every year in 
greater or smaller numbers. There are also captured on the same 
coast flat-fishes and cod-fish, mackerel, and sprats. The annual 
produce of the sea-fishery of the soutli and west coasts is valued at 
about £111,000. A smallor variety of the herring is found in great 
abundance on tlie east coast. In the Sound it is still 11 inches in 
length, in the Baltic only 6 or 8 iiiches. This variety is called 
‘ stromining,” and is the object of an important fisliery, annually 
bringing in more than £175,000. About 140 kinds of fishes are 
constantly found in Sweden or along its coasts. Of these nearly 
100 belong exclusively to the sea, ami upwarila of 10 are to be 
found both in salt ami fre.sli water. The remainder are properly 
iVeshwaler iishes, but many are found in the binckihli water of the 
Baltic coasts, llere \vc find perch, pike, &c., by tlie siiie, of purely 
saltwater fishes, as llu* “ stromming,*' the ilat-fi.sb, &c. 

The species of Scandinavian insects number at least 15,000. 
Notorious among these are the Ijajdand gnut.s. Tlic “skargArd” 
of the west coast has a rich iauna of lo^^er uinTine aniiiiais, jiartly 
forms of boreal ami arctic descent, ]mitly inimigi.iiits from the 
south. The Royal Academy of Scnmi'c has beie a ideological 
Htatiun, Kristineberg, for the ]>urposo of scientifically examining 
tile marine fauna. 

Compared with the fauna of the west coast, that <)f Ibe Baltic is 
extremely poor. It consists partly of European boreal roriii.s, which 
have immigrated from the west, partly of fiesb water forms, iihieh 
liave been able to live in the. brackish water. But other ty|>oa 
akso occur, which, though sparingly represented, an' of the greatest 
interest to the naturalist,— namely, cerfain dwaifcil forms, — two or 
three species of fishes, some, crustaceans and other lower iimrine 
animals, belonging to a ])iirely arctic fauna, which liave immigrated 
when the Ikiltic during a ]tnrt of the Glacial ])eriod commntne.ated 
wdth the Wliitc Sea. They are wanting on tlio soutli and west 
coasts of Sweden, but are found in the Arctic Ocean. Some of 
them, the fonr-horued cottns and some crustaefans, aic found in 
lAke Vetter ami some other bikes of central Sweden, whither they 
had come when these lakes formed juirt of the aictic sea; they 
bavA since been sliiit in and have suivived both the climate and 
the altered com]K>sitioii of the water. 'Fbe aictic “vikare” seal 
(l*liocaf(fU(jl(t)j wliieb is connnon in the north p.ut of the Baltic but 
is not iouml on the west coast, and winch is al.so found in Lake 
Ladoga, Lake Onega, and some lakes of Finland, is also considered 
as a survival of tlie fauna of the Glacitd period. On the west coast 
lobster and oyster fisheries are carried on, the lormer being very 
]m>(lucUvc. The uunmou mussel is abundant, but m Sweden is 
only usKd as bait for fish. The eraylisb is common in many places 
in central ami sontbeni Sweden. IVails are sometimes found in 
tlio fresh W'ater mussel MaryanUtnn maryarilifcra^ wdiieb is met with 
all over tlic country. (A. WJ.) 

Krtmt iwd — Sweden take.s rank among the larger 

eountriosof Kiiiop** It contHins 170,712 fiO English .squaic inile.s, 
of w'hicli area 3,.M/ *29 sipiaro miles aic or*cnpied by the large lakes 
Veiier, Vetter, Alalnr, ami IJjclnnn, leaving lfi7, 195*31 square 
inile.s, distributed ammig the counties as sliow'ii in the following 
table, winch gives the areas and the estimateil po]inlHtion in 1H86 
of tbo diflbreiit adininistralivc divisions (tlic capital Stoekliolm 
and the twenty-four “Ian” or counties) into whieli the kingdom 
is divided : — 


Lttn. 

NjiiiiM Mllcn. 

J’oiMilation 

iStockbolm (city) 

12-lU) 

215,088 

StiMikholm (rural) 

3,008 

148,841 

IJpsala 

2,or»275 

110,406 

Sodermanland 

2,()30 til 

ir»0 032 

Ostergotland 

4,272*SS 

207.842 

Joiikoping 

4,*liO*,51 

197,. 892 

Kroiioberg 

3,841 51 

100,881 

Cal mar 

4,43S)*0(; 

210,507 

Gotland 

1,202 97 

52, .570 

Blekiiigc 

1,1 tM 09 

140,071 

Christians tad 

2,500 97 

220,787 

Malmohus 

1,84 7 ‘02 

3.58,178 

Hnllttiid 

1,899*45 

130,973 

Gofeborg (Gothcnbiiig) 

51 

281,001 

Elfsborg 

4,948*15 

282,33.5 

Skar.iboig . . 

3,283*13 

253,407 

Vcrmbiml 

7,345*73 

259,958 

Orebro 

3,502*88 

382,513 

Vestmaiihnd (VesterAs) 

2,023*14 

132,050 

l\opparb«'ig 

11,420*8 

194,291 

(Sefleborg 

7.418*70 

191,223 

Ve.stci norrland 

9,519 92 

181,884 

Jemtland — 

19,003*5 

93,091 

Vest erbof ten 

21,942*4 

ns, 641 

Norrbotteii 

40, .31 5 *5 

96,241 
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The population has long been ateadily increaiing. In 1760 it I 
amounted to 1,768,868, m 1800 to 2,847,803, and in 1850 to I 
8,482,541. The census of December 81, 1880, returned the num« 
ber as 4,565,668 (2,215,243 males, 2,850,425 females), and at the 
end of 1885 the j^pulatioii was estimated at 4,682,769 (2,278,861 
males, 2,408,908 fcmalen). 

It will be seen that Sweden is s|>ar8oly peopled (the average for 
the whole country being only 28 inhabitants to the square mile), 
and that the populatifiu is very unevenly distributed, — Malmblms 
liin, which lies farthest south, counting 198 persona to the square 
mile, whereas Korrbotten, farthest to the north, and by far the 
largest county, has only 2*4. 

The urban population as late as 1884 amounted to only 777,857 
(the rural amounting to 8,866,591). The towns are in general 
small. Except Stockholm (215,688 inhabitants in 1885), only five 
towns—Gothenburg (91,038), Malmo (44,582), Norrkoping (28,503), 
Qefie (20,753), and llpsala (20,202)— had in 1886 more than 20,000 
inhabitants. 

Ttal The average number of marriages per 1000 inhabitants was for 
fcatistica ^h of the years 1751-60 9*09; this proportion has gradually 
diminished sinoo, having been 7*60 in 1851-60 and 6*81 in 1871- 
80. The yearly average of living children bom from 1871-80 was 
188,780, and the yearly average of deaths 80,140. The yearly 
average of deaths to 100 inhabitants for 1751-1815 was 2*71 ; 
this number has since been almost constantly decreasing, the 
average for 1851-60 being 2*17, and for 1871-80 1*82. Immigra- 
tion and emigration till comparatively recent times had little in- 
fluence on the numbers of population, but the latter years of the 
decennial j)eriod 1860-70 caused a cliange in this respect. The 
number of emigrants, which as late as 1867 amounted to little 
more than 9000, hicrcasod during 1868 to 27,000 and daring 1869 
to 89,000. Duiiiig the 3 ’'oar 8 that followed there was a consider- 
able deenmse, hut towards 1880 the number of oiuigrants again 
rapidly increased, and in 1882 this amounted to upwards of 50,000. 
The figure for 1884 was 23,560. Immigration, on the contrary, 
continues to bo insignificant The annuM average of immigrants 
for 1876-84 was 3333. 

lace. The inhabitants of Sweden belong almost exclusively to the 
Seamlinavian race. The principal exceptions arc the Finns (in 
1880 about 17,000), who chiefly inhabit the north-eastern part of 
the county of Norrbotten, the Eapps (in 1880 about 6400), spread 
over an area of about 44,000 H(]uaro miles in Lapland and Jeintiand, 
and the Jews (in 1880 about 3000). 

grioul- AgricuUnrc. - -Agriculture is the principal industry in Sweden, 
ire. The number of persons gaining their livcliliood by this occupation 
and those immediately dopoiiding on it was 2,342,000 in 1880, 
and the value of the harvest in 1884 was estimated at about 
£26,600,000 sterling, of which the grain-harvest made £14,800,000. 
Fioiu 1840 to 1880 the export of grain (including meal, &c.) ex- 
ceeded the import; but this has not been the case since 1881, 
while, on the other hand, the export of dairy produce has mean- 
while incroas(^d. 

[ines. Mines , — Sweden is rich in minerals, especially inm-ores, and 

the Swedish iron is celebrated for its good quality. In 1884 526 
iron-mines wore worked, the joint ]iroduce of wliich amounted to 
922,310 tons. The inauufactmo of cast-iron amounted to 416,958 
tons, that of l)ar-iron to 267,534 tons, of steel to 66,329 tens, and 
of hardware to 48,226 tons. The copper during the same year 
amounted to 650 tons, and the silver to rather more than 4000 ll». 
Fit-coal Ims been found only in Alalindhus luii, and even tlieie 
in small quantity compared to the consumption of the country. 
The produce of the coal-mines was in 1884 not more than 7,277,000 
eubic foot, whereas the import of coal amounted to 52,650,000 cubic 
feet. 

oresls, Foresis.-^A great i)art of Sweden is, as was above raentionwl, 
covered with forcsta Most of these are the proj)orty of private 
peraouB or joint-stock companies, but the Government also possesses 
targe forests, the value of which was in 1884 estimated at about 
£2, 400,000. The forest produce ranks among the principal articles 
of export from Sweden. 

lanu- Ma7uifaHiire8 , — It was not till 1854 tliat Sweden completely 

ictuTMi. broke ith the pre-existing protectionist system and adopted the 
principles of free trade. Since I860 there has been no ]>roliibifiou, 
and import duty is in general low. The value of the manufactures, 
which ns late as 1850 was ostiinaied at only £2,000,000, was for 
1883 col\]puted at more than £10,600,000. 
om- Gommerev . — Tim united value of the exports and imports of 

leroe. Sweden wais estimated for 1850 at little more than £4,000,000, 
whereas in 1884 it was something over £81,000,000 (imixnts about 
£18,000,000, ex])ort8 about £13,000,000). The principal articles 
of export wore— timber and wooden wares, £6,747,000; inctnls and 
hardware goods, £2, 667,000 ; grain (including meal, &c.), £1,307,000 ; 
animal food, £1,081»000; live animals, £652,000; paper and 
stationer}*, £584,000. The princii>al articles of import during 
the same year were — cotton and woollen manufactured goods, 
£3,012,000; colonial products (coffee, sugar, &c.}, £2,809,000; 
grain and meal, £2.258,000 ; minerals (principally coal), £1,479,000 ; 
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metals and hardware jgooda^ £1,808,000; cotton, wool, Ac; 
£1,125,000 ; animal food, £1,086,000 ; ahipa, carriagea, maohinea, 
instruments, Ac., £807,000; hair, hides, bones, horns, and other 
animal substances, £784,000 ; tallow, oils, tar, gums, and similar 
substances, £782,000. The aggregate burden of vessels entering 
from and clearing to foreign ports was 858,827 tons in 1850, 5,388,085 
tons in 1884. The estimated value of the exports to the United 
Kingdom during 1884 was £6,229,000, to Denmark £1,848,000, 
to France £1,073,000, to Germany £1,008,000, and to Norway 
£604,000; while the imports from Great Britain and Ireland 
reached £4,952,000, from Germany £4,947,000, from Denmark 
£2,932,000, from Russia and Finland£l,881,000, and from Norway 
£1,225,000. 

MilmySf Posts, and Telegraphs, --‘The length of the railways in Bailwa) 
Sweden is very great in proportion to the )K>pulation. In 1884 
the total length was 4194 miles, of which 1487 miles belonged to 
the Govornment and 2657 to 76 private companies. The postal Post- 
system is remarkably vrell organized. In 1884 the number ot post Office, 
offices was 1965, through which 46,538,627 inland letters, post- 
cards, post-office orders, newspaper and book packets, &c. , were for- 
wardeci, and 5,507,770 to and 6,511,248 from foreign countries. 

The telegraph system is also in a veiy flourishing condition. The Tele- 
total length of the telegraph wires in 1884 was 12,969 miles, and graphs, 
the number of messages forwarded was 1,178,959. 

EducaJtion, — ^With regard to education Sweden occupies a very ^uca- 
prominent place. Primary education is compulsory for all the tion. 
children of the country, and this principle is so strictly ai)plied 
tliat in 1884 out of 783,829 children of school-age only 15,148 
were not under tuition. To supply this primary instruction there 
are 9925 national schools of different kinds, with 5216 male teachers 
and 6832 female teachers (1884). For higher educational purposes 
there are 06 public schools (1885), of three grades, vith 14,617 
pupils, and two universities (Upsola with 1821 and Lund uith 827 
students). In Stockholm there is, bebides, a medical faculty, the 
Royal Caroline Medico-Chirurgical Institution. A free university 
is in conrso of formation, for which largo sums have been given 
by private persons. There are a large iiumher of Government 
schools for the military and naval services, for tiie technical sciences, 
for metallurgy, agriculture, nautical science, and for the blind and 
the deaf a^^d dumb. All instruction at the national schools, the 
public schools, and the universities is free. 

Iteligmi, — Christianity was introtluced into Sweden about the Religio 
ninth century, and was generally profcbscd by the twelfth. The 
country adopted the doctrines of tlio Reformation during the reign 
of Gustavus Vasa. The national church, cbtablibhed by the resolu- 
tion passed lit Upsala in 1593 {Cjmla mote), is Lutheran. The 
cMmntry is divided into 12 bishoprics {sft/t). The bishop of Upsala 
is archbishop ot Sw(‘den. In 1880 the number of dihwnters was 
21,234, of whom 34,627 were Baptibls, 2993 Jews, 1691 Methodists, 
and 8J0 Roman Catholics. 

Army and Navy. — The land defences consist paiily of a stand- Army, 
iiig army, partly of a militia. The toruic*r (about 40,000 men) is 
for the most part founded on the “indelningsverk,’’ an institution 
dating fiom the time of Sweden’s greatness, whieli makes the soldier 
a settled farmer. The militia comprises (since 1885) all males 
between twontv-one and Ihiity-two ye.ns of age. 

The navy, wdth a pormanent personnel (also for the most part Navy, 
founded on the “ indelningsveik^') ot rather more than 7000 men, 
coii'^ists principally of coasting vessels. 

The budget for 1887 gives tlio revenue and expenditure as Pinano 
£4,713,000. The national debt, contiacted wholly lor lailways, is 
about £13,600,000. 

Constitution . — Sweden is a limited monarchy. Its con- 
stitution, like that of England, rests on an historical 
development of several centuries. From the earliest times 
the people governed themselves through elected trustees, 
made laws and levied taxes, while the king was little more 
than their leader in war. By and by the power of the 
king was extended, and alongside of it there arose a class 
of great men, who certainly lessened the legal rights of 
the low*er orders, but who never ^'.^cceeded in comijletely 
subduing them. Throucfb Engolbrecht the burghers and 
yeomen regained their influence on the development of the 
state, and their deputies were summoned to the riksdag 
(1435). Gustavus Vasa and his son Charles IX. stripped 
th« nobility of the high authority they had exercised 
during the latter part of the mediaeval period, and which 
had been dangerous both to the power of the king and to 
the jieople, and so saved the work of Itlngelbrecht. The 
right of the lower classes to be members of the riksdag 
W’as confirmed by the first “ Riksdagsordning ” (“ law for 
regulating the riksdag or parliament*’) of Sweden (1617), 



OdHSTJCUtmOH.] S W E 

which for the first time legally regulated the system of 
four houses formerly adopts. In the 16th century the 
nobility, having been endowed with extensive domains 
by the crown, again won an ascendency that was very 
dangerous to the lower classes, but it was crushed when 
Charles XI., by the diminution of their property (1680), 
for ever put an end to the supremacy of the nobility and 
the council in the state. By this act the power of the 
king was greatly strengthened, so much so as to endanger 
even the most essential rights of the riksdag, — those of 
giving laws and levying taxes. But after the death of 
Charles XII. the despotic system was abolished, and all 
power was lodged in the hands of the riksdag by the 
constitutions of 1719 and 1720. During the following 
period, wliich is called “ the time of liberty,” it was the 
riksdag that had the function of appointing and dismissing 
the councillors of state, and by this means was able to 
dominate the administration so completely as to make the 
power of the king of little more significance than an empty 
word. Different political parties defeated each other, and 
sold their services to foreign states without any rcganl to 
the interests of their own country. This state of affairs, 
which might eventually have proved exceedingly disastrous, 
was altered by a revolution effected by (justavus III. 
(1772), which restored to the king his former power. In 
the now constitution, however, neither the authority of the 
king nor that of the people was clearly limited, and this 
soon led to collisions by which the king succeeded in 
considerably increasing his ascendency (1789), though he 
cannot be said to have gained despotic power. Gustavus 
IV., howpvcr, abused his great author! t}, so that ho was 
dethroned by n revolution. New constitutional laws were 
now made, in which, guided by the experience of former 
times, au effort was made clearly to define the respective 
powers of the king and the representatives of the people, 
to prevent encroachment from cither side. Tlio effort was 
crowned with success, and the now constitution of Juno 6, 
1809, is still in great measure in force. The old division, 
however, into four houses has been abolished, and the 
influence of the representatives of the people has been in- 
creased by the new lliksdagsordning of 18GG. The other 
constitutional laws arc the ‘SSuccessionsordning ” (“law 
of succession”) of 1810 and the “ Tryckfrihetsorduiiig ” 
(“law regulating the libert}" of the press”) of 1812. 

The executive power is vested in the king alone. The 
legislative power ho shares with the riksdag, both par- 
ties having the rights of initiative and veto. The king 
has, besides, a legislative power, not precisely defined, in 
certain economic matters. The right of levying taxes 
belongs to the riksdag alone ; but the king may in cer- 
tain cases (as, for example, through his right of lowering 
the custom duties) exercise a certain influence. TTo can 
declare war and make peace, and has the supremo com- 
mand of the army. 

The king is irresponsible, but all his resolutions lUiist be 
taken in the presence of responsible councillors (“statsrad”). 
These, who form the council of state, are ten in number, 
of whom seven are also the heads of departments of the 
administration (justice, foreign affairs, army, navy, intoiiial 
affairs, finance, and ecclesiastical affairs, including both 
church and schools). For the advice they give the coun 
tillors of state are responsible to the riksdag, which re- 
vises the record of their proceedings through an annually 
appointed board, which has power also to indict the coun- 
cillors before a special tribunal, the “ riksratt,” formed for 
the occasion, of which certain liigh functionaries have to 
be members. One of the councillors of state is, as prime 
minister, the head of the administration. 

The riksdag meets every year on January 15, and 
consists of two houses. The members of the first house. 
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one for every 30,000 inhabitants (143 in 1887), are elected 
by the “ landsting ” in the counties, or by the municipal 
councils of the larger towns, for a period of nine years. 
They receive no payment. Any Swede is eligible who 
is at least thirty-five years of age, who possesses, and 
for three years before the election has possessed, real pro- 
perty to the value of 80,000 crowns, or who, during the 
same period, has paid taxes on an annual income of 4000 
crowns. The members of the second house (one or two 
for every district of judicature in the country, according 
os the population exceeds or falls short of 40,000, and one 
for every 10,000 inhabitants in the towns) receive a salary 
of 1200 crowns, and are elected for a period of three years 
by electors, or directly, according to the resolution of the 
electoral district. If a member retires during that period, 
his successor is elected for the remainder of the three 
years, and thus the house is wholly renewed at regular 
intervals, which is not the case with the first house. The 
franchise is possessed by every one who owns landed 
property to the value of 1000 crowns, or who has farmed 
for at least five years lands worth 6000 crowns, or i)ay8 
taxes on an annual income of 800 crowns. All electors 
arc eligible. The number of electors is about G-5 per cent, 
of the population. The towns elect their representatives 
separately. Both houses have in theory equal power. 
Before bills are discussed they are prepared by boards, 
whoso members are elected by half of each liouso. When 
the houses difier on budget questions, the matter is settled 
by a common vote of both houses, which arrangement gives 
the second house a certain advantage from the greater 
number of its members. By revisers elected annually the 
riksdag controls the finances of the kingdom, and by an 
ofiicial (“ justitieombudsraan’*) electoil in the same way the 
administration of justice is controlled ; he can indict any 
functionary of the state who has abused his power. The 
bank of the kingdom is suptriutended by trustees elected 
by tlie riksdag, and in the same way the public debt is 
administered through an office (“ Hiksgaldskontoret”), the 
leader of which is appointed by the riksdag. 

Law^ nnd Justice. — The administration 
consists partly of eontralized civilserxice, arranged under 
different departments, i)artJy of local autlioritics. Fucli of 
the twenty-four counties has a goverjior (“ Jnndsliofding”) 
who presides over the local oflices (the “ Jiindskan.sJi,” the 
“ landskontor ”), and is assisted by subordinate local 
officers (“ kronofogdar,” “harads^krilvarc,” “ liinsmiin ”). 
There is, moreover, in each county a representation (the 
“ laiidsting ”), (ilecled by the j>eopIo, that deliberates on 
the affairs of tljo county and lias a right to lijvy taxes. 
Each county is divided into parishes, wliicli, like the towns, 
have a very strong communal self-government. The Jaw 
of Sweden dates from but it has of cf»ur.so under- 

gone a great many alterations and additions, tin*, most 
important being the new jicnal law of IHGI. Justice is 
administered by tribunals of throe instan(‘c.s : ( 1) the 

“haradsratter” in the country, con.^isting of a judge and 
seven to twelve as.ses.sors elected b3' the pt*o[)l(j, wlio, if 
they are unanimoasly of an opinion different from ih .1 
of the judge, can outveto him, and the “ r.ullmsrattei ” 
(boards of magistrates) in the towns ; (2) three “ hofnitter” 
(higher courts) in Stockholm, Jonkupiiig, and Christian- 
.stad; and (3) the ro^al .supreme court, wliich pas.sos sen- 
tence in the name of the king, and two members of which 
are pre.scnt in tlie council of state when law questions are 
to be settled; this tribunal lias, moreover, to give its 
opinion upon all ])ro[)oscd changes of the law^ A jury 
is never summoned in Sweden except in cases afiecting the 
liberty of the pres.s. 

Union with Norway. — Sweden nas been united to Nor- 
way since 1814. The union is regulated by the “ lliksakt” 
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of 1815, according to which each country is free and inde- 
pendent, though both are governed by the same king. 
The connexions of both countries with foreign states are 
regulated by the Swedish minister for foreign affairs, but 
when tiie king has to settle matters concerning foreign 
states which also are of importance to Norway a Norwegian 
councillor of state has to be present Both countries have 
the same ambassadors and consuls abroad, and share the 
exjwnscs of thou* support, Sweden bearing the larger part 
of this outlay. In war the two countries are bound to 
assist each other. Thus the union is what is called a 
* unio realis.” (j. F. n.) 

Part IL — History. 

From the earliest times of which wo have any authentic 
information there were in Sweden two more or loss dis 
tinct peoples, — the (:i}ota or Goths in the south, and the 
Svea or Swedes in the north. They siioko similar lan- 
guages, were of the same Teutonic stock, and liad like 
customs, institutions, and religious beliefs ; but these facts 
did not prevent them from regarding one another with 
jealousy and dislike. The most powerful king among 
these i»coplcs was the king at Upsala. There were other 
chiefs or kings, called in later times smaa-kongar, but 
they recognized the superiority of tlic Upsala king, whoso 
peculiar position was duo to the fact that there was at 
Upsala a groat tcinj)lc of Wodan, which was held in equal 
reverence by the Swedes and the (ioths. Upsala was in 
the territory of the Sw(*dcs, and we can account for the 
feeling of the Goths witli regard to it only by supposing 
that they were an offshoot from the Swedes, and tliat the 
worship of Wodan was in some special way associated 
with Upsala before the separation took place. Of the two 
peoples, the Goths seem to have been most active and 
open to new ideas. They spread along the southern coasts 
of Sweden and among the Islands of the Baltic, and tlierc 
can be little doubt that the Goths in Germany and llussia, 
who played so great a jiart in the disruption of the Boman 
empire, sprang from the Swedish Goths. 

Slavery was not unknown in ancient Sweden, but it did 
not form an important element in social life. The vast 
majority of the peo]»le were free. They w’ere divided into 
two classes, jarls and bondar, corrosjiondiiig to the Anglo- 
Saxon oorls and ceorls. The bondar were the laiuled 
freemen, while the jarls were ot noble blood. In some 
remote age the land may have been held in common by 
village communities, but in historic times there has always 
been in Sweden private property in land as well as in 
movables, — the jarls having wider lands than the bondar, 
and some bondar being better off than other members of 
their class. The kings were treated with much respect, 
for they belonged to families which were believed to be 
descended from the gods ; but their i) 0 wcr was far from 
being absolute. When a king died, his authority did not 
necessarily pass to one of liis sons ; the freemen chose as 
his successor the member of the royal family who soonied 
to tliem best fitted for the duties of the ofiice. The 
king’s power was limited not only by the fact that he 
was elected but by the rights of the freemen in all matters 
concerning life and land. At regular times moots w^ere 
held ior legal, legislative, and political purposes; and 
without the sanction of the (^reat Thing, as the tribal 
assembly was called, no law was valid and no judgment 
good. 

Besides the Great Thing, of which all freemen wore 
members, there were local things, each attended by the 
freemen of the district to which it belonged. The chief 
fuTictiou of these local assemblies was to settle disputes 
between freemen, th^ir decisions being given in accord- 


aace with rales based on aneient costoms. Verjr oftea 
their judgments could not be enforced ; and here, as ia 
other Teutonic lands, the impotence of the local popular 
courts was one of the causes which led to the growth of 
the king’s authority. He was bound to go round his 
land in regular progress, doing and enforcing justice 
among his subjects ; and in course of time men felt more 
and more strongly that the best way of obtaining redress 
for serious grievances was to a])peal directly to him. 

As far back as we can go in Swedish history we find 
that the principal aim of the Upsala kings was to get rid 
of the smaa-kongar, and to put royal officers in their 
place. These officers ruled in the king’s name in associa- 
tion with the local things, but their tendency, especially 
in times of great civil commotion, was to make themselves 
as independent as possible. The king himself was always 
attended by some of the leading magnates, who formed a 
sort of council of state, and with their aid he prepared 
tlie plans which were afterwards submitted to the Great 
Thing. Although the Great Thing never ceased to be in 
theory an assembly of tlie nation, it gradually lost its 
jirimitivo character, the political rights of the common 
ireomen being usurped by the nobles, who sought also to 
hamper the exercise i»f the royal authority. 

According to the Ymjlhuja in which bits of old 
Swedisli legends are preserved, the first Upsala kings 
were Yngliiigar, sprung from Yngve Frey, the grandson 
of Wodan. We are told that the last leprcsentative of 
this dynasty was Ingjald lllrede, that he slew six of the 
smaa-kongar, and that he afterwards killed himself when 
he heard tliat the son of one of the murdered chiefs was 
advancing against him. Jt is said that the Ynglingar 
were sucoeeded by the Skiolduiigar, who claimed to bo 
descended from Skiold, Wodau’s son ; and the traditional 
account is that this lino began witli Ivar Widfadme, and 
that ho not only became king at Upsala but conquered 
Denmark, a part of Haxony, and the fifth part of Eng- 
land. Another of the Skioldungar, Eric Edmundsson, is 
said to have been an even greater king than the founder 
of the dynasty. During this legendary i)eriod, kings in 
Sweden were often at war with kings in Norway and 
Denmark, and Swedish adventurers undertook many war- 
like enteri^rises against the Finns and the Wends. While 
Danes and Norwegians were founding states in the British 
Islands and France, the Swedes were accomplishing like 
results on the eastern shores of the Baltic. 

At this early period Sweden did not lake in all the 
territory which now belongs to it. Scania, one of the 
most fruitful and prosperous districts of modern Sweden, 
had been from time immemorial an independent and com- 
paratively powerful Gothic state. In the 9th century 
it was annexed to Denmark by King Guthrun; and, 
although in later times it was often a subject of bitter 
dispute between Denmark and Sweden, its connexion 
wMth the former country was not finally severed until the 
17th century. liund, the princijial town in Scania, was 
for many generations the see of *he jirimate of the Danish 
church. 

The scattered notices of Adam of Bremen, Saxo, and 
certain saints’ lives, with a few allusions elsewhere, are our 
direct written sources for this early period. They may be 
eked out by study of the laws and of local nomenclature. 
Later the rich runic remains of Sweden give us some 
fuller help. After the end of the 10th century the 
evidence gradually becomes clearer and more trustworthy. 
There was then at Upsala a powerful king called Eric 
the Victory-Blest. He defeated a band of vikings in 
a great battle at Fyrisval, and, according to Adam of 
Bremen, had for some time complete control over 
Denmark. He was succeeded in 993 by his son Olaf 
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(993-1024), who was called the Lap-King because he was a 
child when his reign began. Olaf was baptized about the 
year 1000, and was the first Christian king of the Swedes. 
In the 9th century St Ansgar had laboured for some time 
as a missionary in Sweden, but without much success. 
Even Olaf, who was supported in his efforts by Siegfred, 
the devoted English missionary from whom he had received 
instruction in Christian doctrine, found that it was 
impossible to convert the majority of his subjects. He 
was allowed to build churches in West Gothland, but in 
the rest of his dominions the people clung obstinately to 
paganism. During his reign there was war between 
Sweden and Norway, and Olaf seems to have been in 
favour of carrying on the struggle with vigour. His 
people, however, desired peace, and it is related that at 
the Great Thing at Upsala they threatened to take his 
life if he did not give Olaf, the Norwegian king, his 
daughter in marriage. He consented to do as they 
wished, but broke his promise; and he would probably 
have been set aside had it not been for the mutual jealousy 
of the Swedes and the Goths. 

The Lap-King was succeeded, one after the other, by his 
sons Anund and Edmund the Elder ; and under their rule 
the church lost much of the ground which it had gained 
through the efforts of Olaf. After Edmund the Elder’s 
death the (iloiha resolved that Etonkil, the Christian jarl 
of Wcht ( lothland, should be made king. This decision 
was resisted by the Swedes, but the result of the civil war 
which broke out was that Stenkil was able to maintain 
his claim. He reigned from 1056 to 1066, and effectually 
protected the church without attemjiting to (Jo violence 
to the convictions of the pagan pojadation. His reign 
was followed by a j)eriod of much confusion, durwig which 
the Goths and th<i Swedes treated each other as cneniles, -- 
the latter upholding paganism, the former contending for 
(’hristianity. Under Inge the Elder, who reigned from 
lOSO to 1112, the temple at Upsala was burned, and from 
this time there could bo no doubt as to the ultimate 
triumph of the church, which was served with heroic 
courage by many zealous foreign missionaries. So much 
progress was made that Swerker Karlsson, w^ho reigned 
from about 1135 to 1155, bogged the i)oj»e to give the 
Swedish people bishojjs an(i a primate. Nicholas Jlreak- 
spear, the English cardinal who was afterwards raised to 
the pa[»acy as Adrian IV., was sent to make the necessary 
arrangements. He found that the Swedes and the Goths 
could not agree as to a place for the see of a })rimate ; 
but at a synod w^hich met at Linkbping in 1152 it was 
decided that the Swedish clergy should accept the law of 
celibacy, and that Sweden should pay a yearly tax to the 
pojjc. For a long time many pagan ideas and customs 
survived, but Sweden was now, at least nominally, a 
Christian country. 

When Swerkerwas murdered in 1155 the Goths wished 
xrd‘»- to make his son king, but the Swedes chose Eric Ldwards- 
son, and he reigned until 1 1 60. Eric was so good a king 
that after liis death he was canonized by the pojmlar 
voice, as was then the way in tho Nortli. Upsala was 
made by him a primate’s see, and he began tho scries of 
efforts which led to the annexation of Fin laud to Sweden. 
Finnivsli jiiratos had often desolated tho Swedish coasts, 
and it had become absolutely necessary that their country 
should be subdued. Eric not only overcame tho Finn.s, 
but did what he couk” to compel them to accept Chris- 
tianity. 

For about a century after Eric’s death the Goths and 
the Swedes were almost constantly at war with one 
another, each i)eoplc choosing its own king. The Goths 
preferred the descendants of Swerker, while the Sweehts 
were loyal to the descendants of Eric, who were knoi^n as 
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the yeomen-kings, because Eric had originally belonged 
to the class of lender or yeomen. The Danish kings 
often aided one or other of the contending parties, and as 
a rule they seem to have done far more harm than good 
by their interference. To some extent tlie church main- 
tained among tho people a sense of national unity, but it 
was not powerful enough to give much protection to the 
poorer members of ilui community against the despotism 
of local magnate. In tho end, wlien the churcli Itself 
became rich, tho higher clergy were cpiite as tyrannical as 
the secular nobles. 

^ John Swerkerson, the last king of tho Swerker dynasty,, 
died ill 1222 ; Eric tho Halt, the last of tho yoomeii-kings, 
ill 1250. In the latter year the crown was given to 
Waldemar, whose mother was a sistcu* of King Eric the WaWe- 
Halt. Waldemar belonged to the Fulkungar family, which 
had acquired great estates and risen to a ])ositi()n of high 
importance in tho state. Under this dynasty tlie (lotbs 
and tho Swedes gradually (*cused to be jealous of one 
another, and became a thoroughly united people. From 
this time civil troubles in Swcdiui sj>raiig, not from the 
antagonism of rival peoples, but chiefly from the increas- 
ing power of tho great landowners, wlio strove incessantly 
to limit the rights of tho free peasantry, and A\ere often 
strong enough to defy the crown. 

At the time of tho death of Eric the Halt, Birger Brosa, 
Waldemar’s father, was in Finland, where he conquered 
Tavastland and strengthened the liold of tins Swedish 
crown over those tribes wliich had been already subdued. 

On his return to Sweden he was indignant to find that he 
had not liimself been elected to the tliHuic. Ho accepted 
wdiat had been done, however, and desoted his energies to 
the promotion of his son’s interests. Until his death 
Birger was the real ruler of Sweden, and tlie nation had 
never been governed by a man of stronger will or more 
upright character. If he did not actually found Stock- 
holm, it was ho who made it the strongest fortri'ss in the 
country,- a service for which tlie Swedish pcoj^lc had good 
reason to be grateful to liim, for it enabled them to put 
an end to the depredations of Finnish piratis. After the 
death of Birger g 'at e\ils wore brought upon the country 
by the folly and incompeti‘nce of Waldemar, who was at 
last driven from the throne and imprisoned by his brother 
Magnus, who succeeded him. Magnus (1279 1290) was Mapims. 
a lo\er of pomp and 8[»lendour, and ic»nned a in(»re 
brilliant court than the Swedes liad e\er seen. Ho 
granted immunity from taxation to those lan(l(»wners who 
should give the crown t <(/( or }.(nse service, that 
is, serve the king in war at the head of a body of horse- 
men. His intention in adojding tlii^ plan vas to secure 
for the enmn a powerful body of bijal and attached 
supporters, but, as the measure adchd to llie ^^('alth, 
dignity, and influence of tlie nobles, its ultimate effect was 
to weaken the ro}al authority. Altlioiigli he increased tho 
importance of the aristocracy, !Magmis ^\as not unmindful 
of the interests of tho comnion freemen. He is known 
as Ladu-laas or Barn-J.ock, because lu’ is-md .j law reijuir- 
ing persons of noble birth to ])a\ for tlie straw and corn 
with which, wdien travelling, the} might be supplied by 
j»easants. Magnus w’as also a imimficent benefactor of the 
clergy. TTo endowed a largo numlur of thuulies and 
]»uilt five monasteries. 

Magnus w^as succeeded by his son Birger (1290-1319). Birger 
Birger war only nine years olil when his father died, and 
for a Jong time the ]) 0 WTr of tin* crowm W'as wielded by his 
guardian, Torkcl Kriutsson, a wise and vigorous statesman. 
Knutsson drew" up a code of la\^s wdiich was a(T(‘ptcd by 
tho Great Thing in 1295 ; and in Finland lie not only jait 
d(»wn rebellion but annexed Savolax and Carclia. In 
1306, misled by his brothers Eric and Waldemar, Birger 
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caused this faithful and able counsellor to be beheaded, 
and the result was civil war, in which the weak king found 
it hard to make way against his restless and ambitious 
brothers. At last he got them into his power by treachery, 
and threw them into a dungeon of the castle of NykOping, 
where they died of starvation. Soon afterwards Birger 
himself died, despised and hated by his subjects. He was 
succeeded by his nephew Magnus, his brother Eric’s son, 
a child of about three years of age. Magnus’s guardian, 
Mats Ketilmundsson, was a man of strong and noble char> 
actor, and as long as his supremacy lasted the Swedish 
people were more prosperous than they had ever been 
before. Taking advantage of the troubled condition of 
Denmark, he joined Scania and the neighbouring districts 
of llalland and Blekinge to tlie Swedish kingdom ; and had 
his prudent system of government been maintained these 
provinces might have been kept, for the inhabitants seem 
to have preferred Swedish to Danish rule. But, when he 
died in 133G, the king fell under the influence of un- 
worthy favourites. Scania, Halland, and Blekinge were 
restored to Denmark, and Sweden was soon in a state 
of the greatest confusion. In 1 3G3 a number of nobles 
who had given Magnus much trouble, and whom he had 
expelled from the country, went to his sister’s son Albert, 
count of Mecklenburg, and offered him the crown. The 
offer was accejited, and afterwards Albert was formally 
elected by the (Ireat Thing. Magnus resisted, but was 
defeated and made jirisoner in a battle at Enkoping in 
13G5. In 1371 ho was released, and the rest of his 
days he spent in Norway, where he was not unpopular. 
From his mother lie had inherited the Norwegian crown, 
but before the misfortunes of his later years it had been 
transferred to his son ITaco. 

The nobles and the hierarchy of Sweden were now so 
powerful that only a king of the highest political genius 
could have hoped to control them. Albert of Mecklenburg 
proved to be utterly unfit for the task ho had undertaken, 
lie tried to protect him'^elf by giving many of the great 
offices of state to Germans, but he was warned that he 
would ])e dethroned if he continued to show so much 
favour to foreigners. In 1371 he accepted as his chief 
counsellor a great Swedish noble called Bo Jonsson, to 
whom about a third of the kingdom is said to have 
belonged. Bo Jonsson gave much more heed to his own 
interests than to tliose of his country, and did hardly 
anytlung to mitigate the hardships inflicted on the 
common people at this time by the turbulence of the well- 
off classes. After Bo Jonsson’s death Albert attempted to 
regain some of the authority which he had been forced to 
delegate to his powerful minister; but the nobles refused 
to obey him, and invited Margaret of Denmark and 
Norway to take his place. 

Margaret, one of the most remarkable figures in 
Scandinavian history, was the daughter of Waldemar IV. 
of Denmark, and at an early age she had become the wife 
of Haco of Norway, son of the Swedish king whom 
Albert had suptdanted. The offspring of this marriage 
was an only son, Olaf, who succeeded his grandfather in 
Denmaik in 1375 and his father in Norway in 1380. 
Both countries were ruled firmly and wisely by Margaret 
in her son’s name ; and after his death in 1387 the Danes 
and the Norwegians begged her to retain supreme power. 
To this request she assented; and, when the Swedish nobles 
asked her to undertake the government of Sweden also, 
she at once expressed her willingness to attack Albert, who 
had irritated her by claiming the Danish crown. An army 
was soon despatched to Sweden, and in 1389 Albert was 
defeated and taken prisoner at Falkoping. Stockholm, 
which was held by German mercenaries, refused to admit 
the conqueror, and for several years it was besieged 
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without success by Danish troops. At last the difficulty 
had to be settled by negotiation. In 1395 it was arranged 
that Albert should be set at liberty on condition that 
within three years he should pay a ransom of 60,000 
marks. If at the end of that period the money was not 
paid, he was either to give up Stockholm or to return to 
captivity. The result was that in 1398 Stockholm was 
surrendered by the Hanseatic League, which had become 
security for the fulfilment of Albert’s engagement. 

Meanwhile Margaret had persuaded the Danes, the 
Norwegians, and the Swedes to accept her grandnephew 
Eric of Pomerania as her successor, and in 1397 he was 
crowned at Calmar. Margaret was eager that the union 
of the Scandinavian countries under a single sovereign 
should bo made permanent, and delegates from the 
councils of state of the three kingdoms met at C!)almar to 
discuss her proposals. On the 20th of July 1397 these 
delegates concluded what was called the union of Calmar. 
Sweden, Norway, and Denmark, while retaining their 
local laws and customs, were in all future time to be 
ruled by one king, '^cn a king died he was to be 
succeeded by his eldest son ; but if ho were childless his 
successor was to be freely elected. In foreign affairs 
Scandinavia was always to act as a united country. 
Margaret had excellent intentions in devising this bold 
scheme, but the time was not ripe for so vast a change. 

It was inevitable that when popular movements were no 
longer held in check by her strong will, formidable 
difficulties should spring from the jealousies of the three 
nationalities. 

Even after Eric’s coronation Margaret remained the real Knr 
sovereign,' and she was powerful enough to make the union 
somethiqg more than a mere name. But even during 
her lifetime the Swedish people showed that they resented 
the idea of being taxed for objects in which they w^ero 
only indirectly interested, and when she died (in 1412) 
it soon became evident that Eric would bo unable to 
retain their allegiance. In 1386 Margaret had formally 
recognized the claim of Gerhard VI., count of Holstein, 
to be feudal lord of the duchy of Schleswig. ( ierhard died 
in 1404, leaving three young sous. Margaret and Eric 
then tried to recover the rights of the Danish crown in the 
duchy; and in 1413, soon after Margaret's death, Eric 
caused Schleswig to be declared a forfeited fief. The result 
was a war which lasted about twenty ^ears. The Swedes 
had to bear heavy burdens to enable Eric to carry on the 
conflict, and he made no attempt to allay their discontent. 

He seldom visited their country, and his officers often 
treated them with reckless cruelty. In the province of 
Dalecarlia the royal bailiff acted so tyrannically that in 
1434 the people rebelled. They wore led by a brave and 
patriotic miner, Engelbrecht Engelbrechtsson, and under 
his influence the movement spread rapidly among the 
peasantry of other districts. The Swedish council of 
state, alarmed by the enthusiasm he had excited, agreed 
in 1436 to declare the king deposed. The nobles were 
more afraid of the peasants than of Eric, and soon placed 
him on the throne again ; but ho never fully recovered his 
authority. He was obliged to make Charles Knutsson his 
viceroy in Sweden; and Knutsson was as anxious as 
Eogelbrecbtsson that Swedish independence should be 
restored. The two patriotic leaders became jealous of one 
another, and Engelbrechtsson was murdered by a member 
of Knutssou’s party. But the popular agitation lost none 
of its original force, and in 1439 Eric was dethroned by 
all his kingdoms. He fled to the island of Gotland, 
where he lived for some years by piracy ; and afterwards 
he was compelled to seek for refuge in Pomerania. 

Christopher of Bavaria, Eric’s nephew, was elected to Ghi 
the Danish throne, and he was soon acknowledged also in top 
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Norway and Sweden. He was a man of good intentions, 
but was not strong enough to overcome the prejudice 
created against him by the fact of his being a foreigner. 
When he died in 1 448 the Danes chose Christian, count 
of Oldenburg, as his successor, and the Norwegians by 
and by followed their example. Had the decision in 
Sweden rested only with the nobles and the clergy, 
Christian would at once have received the Swedish crown, 
for under the nominal rule of a foreign king these classes 
were able to tyrannize as they pleased over their poorer 
neighbours. But the Swedish people generally so strongly 
disliked the union, and stood so urgently in need of the 
protection of a native sovereign, that Charles Knutsson 
*ljarle8 was made king. He mounted the throne as Charles VIII. 
’Jffh The aristocracy, both spiritual and temporal, detested 
him ; and in 1457 he found in Archbishop Jons Bengtsson 
so formidable an enemy that he had to make his escape to 
Dantzic. Christian I. of Denmark and Norway then 
became king of Sweden, but he was unable to assort 
supremacy over the countiy as a whole, and in 1464 
Charles VIII. again secured the throne. In the following 
year Charles was displaced a second time, but soon after- 
wards he was recalled, and he retained the crown until his 
death in 1470. 

•ten Charles was succeeded, not as king but as regent, by 
turc bis nephew Sten Sture, under whose firm rule Sweden 
fgeiit. became prosperous and contented. Sion Sture was a far- 
seeing statesman, and sided resolutely with tlie peasants 
against the nobles. He took great pains also to promote 
tlio intolloctual culture of the people. The university of 
Upaala was founded by him, and he introduced into 
Sweden the art of printing, and invited to the country 
many foreign scholars. Tie was not able wholly to destroy 
the union, for in 1496 he was defeated by King Hans 
of Denmark and Norway, who afterwards received the 
iSwedibh crown. Nevertheless Sten Sture remained th»' 
real master of Sweden, and after the defeat of the 1 )anes 
by the Ditmarshers in 1500 his power was almost 
absolute. Ho died in 1503, when his authority passed to 
his neidiew Svante Nilsson Sture, whom King Hans and 
tlio Swedish clergy and nobles in vain attemj>ted to put 
down. Svante Nilsson Sture was succeeded by his son, 
Sten Sture the younger, in 1512, and for some time this 
bravo and patriotic regent vigorously held his own both 
against hLs enemies at home and against Christian IT., 
king of Denmark and Norway. In 1520, however, he 
was mortally wounded in a battle with the Danes at 
liri&tian Bogesiind, after wliich ('bristian II. became king of 
• Sweden. This sovereign had some enlightened ideas, but 
he was a man of ferocious passions, and ho had no sooner 
restored the union than he made the maintenance of it 
impossible by an act of almost unparalleled cruelty. 
Under the pretence of upholding the honour of the church 
he ordered at Stockholm the execution of ninety persons 
accused of having taken ])art in tlio deposition of his 
friend and sup])orter Archbishop Gustavus Trolle, who 
had been the late regent’s bitterest enemy. Most of the 
condemned men were nobles, and Christian ho])ed that 
by killing them he would secure the allegiance of the 
peasantry. The whole Swedish nation, however, was 
shocked by so horrible a massacre, and resolved to shake 
off for ever the hated Danish yoke. 

The movement for national independence was headed by 
Gustavus Ericsson, known afterwards as Gustavus Vasa. 
This young noble had been one of a group of Swedish 
hostages whom Christian II. had sent to Denmark, treat- 
ing them as if they had been prisoners of war. In 1519 
he escaped from prison, and after a short stay in Liibock 
found his way to Dalecarlia, where he went about in 
disguise among the peasantry, urging them to combine 
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against the common enemy. At first they were afraid to 
act with him, but their hesitation vanished when they 
heard of the blood-bath in Stockholm, — a crime by which 
Gustavus himself was more than ever embittered against 
the Danes, for his father was one of Cliristian IL’s 
victims. A force raised by Archbishop Trolle having 
been defeated, Gustavus led his troops beyond the limits 
of Dalecarlia and took Vosteras and Upsala, and laid 
siege to Stockholm and Cal mar. These fortresses were 
bravely defended, but in 1523, with the help of a fleet 
sent to him by Lubeck, be succeeded in capturing them. 

In 1521 he hod been declared regent, and in 1523, before Ouhta\ 
the conquest of Stockholm and (^almar, ho summoned at Vasa. 
Strengnas a diet which elected him to the tlu'one. Soon 
afterwards he made himbclf master of Finland, and ho 
annexed Scania, Ilalland, and Blekingu. The union had 
now been brought to an end, and from this time Sweden 
was always ruled by her own kings. Denmark and 
Norway, however, remained subject to one cn)^^ ii until the 
beginning of the 19tli century 

Gustavus Vasa was by far the greatest so^eJeign who 
had up to this time ruled the Swedish people. Before ho 
was made king the doctrines of Luther had been pro- 
claimed in Sweden by the brothers Glaus and Laurentiua 
Petri; and Gustavus, who listened attentively to their 
teaching, became one of the most enthusiastic adherents 
of the Keformation. He acted cautiously, however, and 
resolutely opposed violent agitators. The majority of the 
Swedes cordially accepted the new doctrines, and at a diet 
held at Wester^ in 1527 Gustavus received authority to 
reorganize the church. This he did thoroughly, making 
it clear from the beginning that Protestant pastors would 
never be iiermitted to wield the power whicli the Boman 
priesthood had so often abused. The greater part of the 
vast estates which had belonged to the Koman clergy he 
confiscated and applied to the uses of the state. In his 
secular policy he was as bold and suceessful as m his 
dealings with the church. For centuries the independence 
and arrogance of the great nobles had been the curse of 
the Hwedish people. Gustavus missed no 0 [>iH)rt unity of 
limiting their influence. Hi* compelled them to bear 
their fair share )f tlie public burdens, and secured for 
himself faithful allies by obtaining for burghers and the 
peasantry, who had lost almost all their j)olitical influence, 
a recognized i)lace in the diet, whi(*b was now suniinoned 
more frequently and regularly than it had be(‘n for several 
generations. Gustavus did everything ho could to encour- 
age industry. For six years he fought with Lubeck in 
order to break the supremacy of the Hanseatic League, 
and he concluded treaties of coinmcrco with l^higland and 
the Netherlands. So many changes were effected in 
Sweden in his time that several conspiracies >^c*re formed 
against him, but lie Lad little difhculty in oNerconr'ng his 
enemies, for ho had tlie (‘onfldence and alleciion of the 
great mass of his subjects. In 1544 it ^^as decidtd by 
the diet tliat the hSwedish throne should cense to be 
elective, and that it should be hereditary in the family of 
Gustavus. 

When Gustavus died in 1560, his eldest son Eric bo- Enc \1V 
came king, Eric was foolish enough to go to war with 
Frederick IT. of Denmark for no better reason than that 
the latter, like Eric himself, claimed the rig]. I to put 
three crowns in his coat-of-arms. This war, which lasted 
seven years, caused much suffering to both nations. The 
Danes were generally beaten at sea, but under the leader- 
ship of the stout soldier Daniel liantzau they gained 
important victories on land. Intellectually Eric was one 
of the most cultivated of Swedish kings, but in action he 
was so headstrong and wayward that most people believed 
him to be insana He wasted the treasure amassed by 
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his father, and under the influence of passion and suspicion 
caused the death of many powerful and loyal subjects. 
In 1568 his brothers John and Charles rebelled against 
him. Ilis favourite, Goran rersson, who was accused of 
having constantly misled liim, was seized and executed, 
and Eric himself was obliged to surrender. He was 
deprived of the crown and kept in close confinement until 
1577, when he was murdered. 

tohnlll. John mounted the throne as John HI. (1568-1592). 
In 1570 the war between Sweden and Denmark was 
brouglit to an end by the peace of Stettin, Sweden 
obtained some advantages by this treaty, but she had to 
resign to Denmark her claims to the island of Gotland, 
and to Scania, llallaiid, and Blekingc. Through the 
influence of his first wdfo Catherine, sister of King Sigis- 
mund ir. of Poland, John had bc(‘ome a (catholic; and as 
king ho laboured to restore as far as possible the old 
religious forms. His efforts were bitterly resented by the 
Protcstaiits, w'hile at Homo he was condemned for not 
acting with sufficient decision in tl»e interest of his church. 
He was succeeded by his son Sigismund, who liad been 

iimncl. elected king of Poland in 1587. In the intiTval between 
Johns death and Sigismund’s arrival in Sweden supreme 
powTr was exercised by Duke Charles, Sigisrnund’s uncle. 
Chailcs, the ablest of all the sous of Gustavus Vasa, 
resolved to take advantage of the opportunity to place the 
ecclesiastical .system of the country on a satisfactory basi.s. 
Accoidingly a great assembly was summoned at Upsala 
in loD.'l, and by this assembly it was decreed that the 
Augsburg confession of faith should bo accepted as the 
authoritative statement of the theological doctrines of the 
Swedish church. The decision was of vast im[)ortancc, 
and the Swedes have ever since looked back uiK>n it as 
one that niatkod an era in tluMr national history. 

Ik fore his coronation in 1594 Sigismund undertook to 
protect the rights of his Protestant subjects ; but, being 
an aidcnt Catholic, he soon began to work for the triumph 
of his ow’ii creed. On his return to Poland the discontent 
ho had excited in Sweden fountl free e\i)ression, and ho 
was obliged to ]»lace the administration of affairs in the 
hands ol his uncle, Duke Gliarlcs. In the time of King 
John a dispute about frontieis had led to war between 
Sweden and Kussia, and this war was still going on w^hen 
Charles undertook liis new duties, lu 1595 ho concluded 
j>eace, securing for Sweden the provinces of Esthonia and 
Xarva, but yielding to Russia some districts on the borders 
of Finland. These districts were held by Klas Fleming, 
an enthusiastic adherent of King Sigismund, and he 
declined to give them up, nor were they surrendered until 
the death of this general in 1597. Meanwhile Charles 
had found that some members of the council of state were 
bent on thwarting all his schemes, and from them he 
a])pcaled to the diet. The diet heartily supi»orted him, 
and a]>pointed him governor-general of Sweden; where- 
iijion ho set to work in earnest to put down Catholic 
intriguers, and to promote the interests of the peasantry 
in opposition to those of the great nobles. In 1598 SigLs- 
niiind advanced against him with a Polish army, and was 
defeati'd at Staugebro, near Linkoping. The wm went 
on for some time, but Sigismund himself returned to 
Poland. In 1600 the diet demanded that ho .should 
reside 111 Sweden or send his son to be educated as a Pro- 
testant. No answer being returned to tlu«o demands, 
Sigismund w'as dethroned, and his heirs w'ere deprived of 
the right of sucrossion. Duke Charles was then made 
king, ami reigned a.s Charle.s IX. Sigismund continued 
to logard himself as the lavvful sovereign, and as the same 
pretension was made by liis descendants, a very bitter 
feeling .s])rang up between Sweden and Poland, — a feeling 
whicli led to many wars during the next sixty years. 


DEN [histoey^ 

Charles IX. (1600-1611) carried on with splendid 
vigour the work which had been begun by his father 
Qustavus Vasa. Under his rule Sweden became a 
thoroughly Protestant country, and for the first time 
associated herself to some extent with the general Pro- 
testant movement in other lands. Charles watched with 
especial interest the action of religious parties in Germany, 
and carefully maintained good relations with the leading 
German Protestant princes. At home one of his principal 
aims was to force the aristocracy to be subservient to the 
crown, and ho succeeded as no Swedish king had done 
before him. For burghers and the peasantry he secured 
in the diet a more important and more clearly defined 
place than had formerly belonged to them, and he devised 
many sagacious measures for the material welfare of his 
people. Ho devoted much attention to the development 
of mining industries, and by the founding of convenient 
seaports he gave a groat impetus to trade. In foreign 
relations he was not less masterful than in his manage- 
ment of domestic affairs. In 1609 ho sent an army into 
Ru.ssia to oppose the false Demetrius, whoso pretensions 
lo the Russian throne were supported by Poland. Tho 
Swedish generals, after having achieved some success, 
were obliged to retreat in consequence of a mutiny among 
their trooiis ; but Charles desiiatcbed a fresh force, which 
did its work so well that the Russians came to terms, 
and oven promised to accept his younger son, Charles 
Philip, as czar. In the last year of hi^ life Chailcs was 
engaged in a war with Christian TV. of Denmark, who 
invaded Sweden because Charles claimed to be king of 
the Norwegian Laplanders and sought to exclude tho 
Danes from the extensive trade with Riga. Calmar, 
notwithstanding the strenuous exertions of Charles, 
was captured by the Danes, and from this circumstance 
tho struggle eamo to bo known as the (.^almar War. 

Charles IX. was succeeded by his son Gustavus r»imio\ 
Adolphus (1611-1632), the most illustrious of tho kings 
of Hvveden. He was only seventeen )ears of age when lii' 
became king, but he bad already given evidence of high 
intellectual and moral qualities. One of bis first public 
acts was to apjioint as chancellor the youngest of his 
couust'Ilors, Axel Oxenstjerna, a great statesmun whose 
name i.s intimately associated with all the most prominent 
events of his reign. By mingled gentleness and fiinmess 
Gustavus won almost immediately the goodwill of his 
subjects, and before he was many years on the throne he 
became the object of their most enthusiastic devotion. 

He showed unfailing respect for the rights of the diet, 
improved its organization, and summoned it regularly once 
a year. Industry and trade flouri.shed under his vvi.se rule, 
and ho did much to develop the educational system of 
Sw eden by giving splendid endowments to the university 
oi fTpsala and by founding the university of Dor pat and 
many schools and colleges. He introduced into the army 
a rigid system of discipline, yet he was odoied by his 
soldiers, who had perfect faith in his military genius and 
were touched by his care for their welfare and by tho 
cheerfulness with which, when necessary, he shansl their 
hardships. 

The war with Denmark which had been begun in his 
father’s time ho was obliged to continue, but lie did so 
very unwillingly, and as soon as possible (in 1613) he 
signed a treaty of peace, by which, in return for the pay- 
ment of a million thalers, Sweden received back all the 
territory that liad boon couquorod by the Danes. Having 
no further cause of anxiety in this direction, he prosecuted 
with renewed vigour the war with tho Russians, who had 
not kcjit their promise to recognize Prince Charles Philip 
as czar. The Swedish general, Count de la Gardie, had 
gained many advantages in the struggle, and when 
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Oostavus himself took part in it the Swedes were so 
successful that in 1617 the czar Michael was glad to 
conclude the peace of Stolbova, giving up Kexholm, 
Carelia, and Ingermanland, and confirming Sweden in the 
possession of Esthonia and Livonia. The next task of 
Gustavus was to subdue Sigismund of Poland, who had 
formally renewed his claim to the crown of Sweden after 
Charles IX. *s death, and had proved himself one of the 
most troublesome of tho young Swedish king’s enemies. 
In 1621 Gustavus took the field against him, and achieved 
a series of brilliant successes, which were interrupted only 
when, in 1629, Austria sent to the aid of Poland a force 
of 10,000 men under Arnheim. 

Meanwhile the Thirty Years’ War, begun in 1618, had 
been raging in Germany. Christian IV. of Denmark, who 
had intervened on behalf of tho Protestants, had been 
forced to lay down his arms ; and it seemed in the highest 
degree probable that the Catholic reaction, headed by the 
fanatical emperor Ferdinand II., was about to be com- 
pletely triumphant. Gustavus, like his father and grand- 
father, was an enthusiastic Protestant, and lie had watolicd 
with grief and dismay the misfortunes of those who were 
struggling for the right of free judgment in religion. At 
last he resolved to give them tho sup[)ort they so urgently 
needed, and, in order that ho might without unnecessary 
delay act upon his decision, he arranged with Poland in 
1629 that there should be an armistice for .six years. He 
then bognn to make preparations for his great enterprise, 
and in 1630 ho embarked for Germany with an army of 
13,000 men. Tn undertaking this splendid t|fek he was 
not influenced only by religious motives. Ho wished to 
punish the Austrians for liaving helped the Poles; he 
hoped to find an opi)ortunity of adding to Swedi.sh 
territory ; and there are reasons for supposing that he 
dreamed of snatching tho imperial crown from the Ha])s- 
burg dynasty and ])lacing it on his own head. Hut all the 
evidence we ]) 0 ss>es 8 goes to show that these objects were 
subordinate. His principal aim was to save Protestantism 
in Germany from extinction. 

He had many unexpected difficulties to contend with, 
for he was distrusted by most of tho (merman Prote.stant 
princes. Very soon, however, his tact and courage 
enabled him to overcome every obstacle, and at Breitenfeld 
he gained a decisive victory over the imperial general 
Tilly, After this great success the confidence oi the 
German Protestants revived, and Gustavus was everywhere 
received as their deliverer. Tilly tried to jirevent him 
from crossing the Lech, but was again defeated ; and the 
Swedish king took ])ossessioa of Munich, having already 
held court at Frankfort. For some time the destinies of 
the empire appeared to be at his disposal, but all the 
hopes excited by his heroic career were suddenly cut short 
by his death in the battle of Lutzen in 1632. 
stina. Gustavus was succeeded by his daughter Christina, 
whom, before his departure for Germany, he had presented 
to the diet as heiress to the crown. During her minority 
Sweden was governed by five nobles whom tlie diet 
appointed to be her guardians, the foremost place being 
given to Axel Oxenstjerna. They continued the foreign 
policy of Gustavus, maintaining in Germany a powerful 
army, which, although no longer uniformly successful, 
gained many victories over the imperial forces. Christina, 
carefully educated in accordance with instructions left by 
her father, became one of the most cultivated women of 
the 17th century ; and at an early age she astonished her 
guardians by the vigour of her understanding. In 1641, 
on her eighteenth birthday, she assumed supreme power, 
and for some time she fulMled all the expectations which 
had been formed as to her reign. In 1645 she brought to 
an end a war with Denmark which had been begun two 
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years before. The Danes had been repeatedly defeated^ 
and by the treaty of Bromsebro they resigned to Sweden 
Jemtland and Harjeaadalen along with the islands of 
Gotland and Oesel, and gave up Halland for a period of 
twenty-five years. Contrary to the advice of Oxenstjerna, 
Christina pressed for the conclusion of peace in Germany, 
and, when her object was attained, the Swedes had no 
reason to be dissatisfied with tho result. By the peace of 
j Westphalia, concluded in 1648, Sweden obtained the 
I duchies of Bremen, Verden, and Western Pomerania, a 
part of Eastern Pomerania, and Wismar. Moreover, 
Sweden was recognized as a state of the empire. 

The Swedish people were anxious that Christina should 
marry, but she declined to sacrifice her independence. In 
1649, however, she persuaded the diet to accept a.s her 
successor the best of her suitors, her cousin Charles 
Gustavus of Pfalz-Zweibriicken, tho son of the only sister 
of Gustavus Adolphus. Tn the following year she was 
crowned with great pomp. About this lime her character 
seemed to undergo a remarkable change. She bi‘came 
wayward and restless, neglected her tried counsellors, and 
followed the advice of self-seeking favourites. 8 o much 
discontent was aroused by lier extravagance and fickleness 
that she at last announced her determination to ab(li('ate, 
and she abandoned her purpo.se only in defercnc (3 to 
Oxenstjerna’s entreaties. She now devoted hersilj to her 
duties wdth renewed ardour, and made her court famous 
by inviting to it Descartes, Grotius, Salma.siu.s, and other 
scholars and philosophers. But she had soon to encounter 
fresh difficulties. During the Thirty Years’ War the 
influence of the nobles liad been greatly increased, partly 
in con.sequence of their position in the army, partly 
through the wealth they acfjuircd in (fermanj. They 
made as usual so bad a use of their }>o^ier that an 
agitation \\hich seemed likely to have most seiious conse- 
cpiences sprang up against them among the ]>eas,ints, tlio 
burghers, anc the clergy. Unable to bring ordi*i out of 
tho prevailing confusion, and longing for repose, Cliiistina 
finally resolved to resign the crown; and in JiJI'il she 
formally laid the royal in.signia before the diet in order 
that they might be transferred to (’harles Giista\iis, w'ho Chai.cs 
forthwith became king as (’liarlcs X. Cliristiiia inime- X. 
diatelylcft the country, and did not return to it for many 
years. She ultimately made some altemjits to recover 
the crowm, as well as to be elected queen of I’oland, but 
her efforts were not sueeessfuJ. She joined tlie Homan 
Cliurch, and there was mueh talk at all tlic courts in 
Europe about the eccentricities of her chaiacterand about 
her passionate love of art and learning. 

Charles X. ( 1 6,’) 1-1 660) devoted his energies chiefly to 
war, in which he was lirilliantly successful. Ik began 
his military career by attacking Iceland, whose kim; claimed 
to be the t rue heir to the Swedish crown. 1 n a gi eat battle 
at Warsaw C'haiTes de.stroycd the Polish army, and Poland 
would probably soon liavo bcc*n absolutely at Jiis mercy 
but for the intervention ofBus.sia, wJiith .sought to weaken 
him by invading Esthonia and Li^onia. While the war 
with Poland and Bussia was in progress, Diurh'S became 
involved in a struggle with Denmark, and he conducted 
it so vigorously and skilfully that the Dane.s, by ihe peace 
of Boeskilde, signed in 1638, gave up Scania, Halland, 
Blekingo, and various other territories. War with 1 )enmark 
w'a.s scvetal times renewed, and at the time of his death 
Charles was engaged in making extensive preparations for 
a fresh onslaught. 

He was succeeded by his son Charles XT., a child of Charles 
four years of age. During the minority of Cliarles XI. XI. 
ihe government was carried on by liis mother lledwig 
Eleonoro and by the chancellor Dc la Gardic and four 
other ministers. In 1 660 they concluded with Poland tho 
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peace of Oliva, whereby Sweden received the whole of 
Livonia aH far as the Diina. Soon afterwards peace was 
also concluded with Denmark and Hossia, the former 
receiving back Droritheim and Bornholm, which had 
been taken by Charles X. Sweden, however, kept Scania, 
Halland, and Blekinge, which were now finally severed 
from the Danish monarchy. In 1672 Charles XL him- 
self assumed the direction of affairs. For some time he 
seemed to take little interest in public business, and in 
1674 he was rash enough to send an army into Germany 
to aid Louis XIV. in his war with the United Provinces 
and their allies. The Swedes were defeated at Fehrbellin 
by the elector of Brandenburg, who at once followed up 
his victory by taking possession of Pomerania. Christian 
V'. of Denmark, thinking he had now a good opportunity 
of recovering Scania, joined the enemies of Franco and 
Sweden, and at sea the Danes gained several great 
victories over the Swedes. C’harles XL, aroused by these 
disasters, began to show the real vigour of his chaiacter. 
He placed himself at the head of his army, and in several 
battles so decisively defeated the Danes that they were 
driven from Scania, the greater part of which they had 
occupied. When peace was made in 1679, Sweden had to 
give up to Jirandenburg a j^art of Pomerania, but she 
sustained no other losses. 

At this time tlio finances of Sweden were in utter 
confusion, and the revenue was not nearly large enough to 
cover Ihe necessary exi)enditure. So many of the crown 
lands had from time to time been given away to nobles 
that the administration could not be carrietl on without a 
system of crushing taxation. The common people, unable 
to bear the burdens imposed ujiontliom, had often insisted 
tliat these lands should bo taken back Charles XI. 
became convinced that there was no other way out of his 
difficulties, and in 1680, with the sanction of the diet, he 
ordered that the fourth part of all the crown lands which 
had been given away duiing the jirevious thirty years 
sliould be restored. Tliis, however, was only the begin 
ning of the so-called process of reduction, which was soon 
extended and carried out with ruthless seventy. By this 
measure some of the foremost families in Sweden were 
ruin(‘(l, and the crown was made almost independent of 
the diet, for it recovered no fewer than ten counties, 
seventy baronies, and many smaller estates. Charles 
became virtually an absolute sovereign, and on the whole 
he made an excellent use of his power. For more than a 
century Sweden had been almost constantly engaged in 
w^ar. She now enjoyed a period of repose, and jirofited 
greatly by the king’s vigorous administration. He built 
fortresses, reorganized the army and navy, and carried on 
many important jmblic works in the interests of commerce. 
He also founded the university of Lund, and made larger 
provision for popular education, frequently impresvsing 
upon the clergy the duty of attending to the intellectual 
needs of their parishioners. His comparatively early 
death w^as lamented by the great majority of the pcojde, 
w’^ho were grateful for the steady determination with which 
he ap])lied himself to the duties of his office 

Charles XT. was succeeded by his sou Charles XIT. 
(1697-1718), the most brilliant although not the greatest 
figure iu Swedish history. He was a youth of fifteen 
} when his father died, and he was so enthusiastically 
devoted to sport and all kinds of physical exercise that 
he seemed to be utterly destitute of political ambition. 
Accordingly Augustus 11. of Poland and Saxony, Peter I. 
of Eussia, and Frederick IV. of Denmark, thinking the 
time had come for the recovery of the possessions taken 
from their predecessors by Sweden, formed an alliance 
against him, and they appear to have had no doubt that 
he would bo easily overcome. Charles XII., however, was 
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in reality a man of extraordinary vigour and daring, and 
he soon convinced his enemies that they would find in 
him a formidable opponent. In 1700 he began what 
is known as the Northern War by suddenly advancing 
against Copenhagen, which he was about to besiege when 
Frederick, alarmed by the overwhelming numbers of the 
enemy, accepted Charles’s terms, and signed the peace of 
Travendahl. Charles at once crossed the Baltic to attack 
Augustus II. and Peter 1., the former of whom was 
besieging Riga, while the latter threatened Narva. At 
Narva the Swedish king gained a splendid victory, and 
afterwards he defeated the Saxons, driving them away 
from Riga If he had now concluded peace, he might 
have boon for many years by far the greatest potentate 
in northern Europe. But ho was resolved to humiliate 
Augustus IT., and this he did most effectually. Defeated 
at Klissoff, Augustus was held to have forfeited the 
throne of Poland, and at Charles’s suggestion Stanislaus 
Leczinski was elected king. Charles Allowed Augustus 
into Saxony, and in 1706 forced him to conclude the 
treaty of Altranstadt. Meanwhile Peter I. had been 
taking possession of Swedish territory on the Baltic, and 
on a portion of it had begun to build St Petersburg. 
Instead of attacking him directly, Charles resolved to 
thwart him by seizing Moscow, and this decision jiroved 
fatal to bis great designs. Worn out by a long and dreary 
march, during which many soldiers died of hunger and 
disease, his dispirited army was defeated at l^oltava (1709); 
and Charles, ignorant of the real condition of the enemy’s 
forces, fleC across the Russian frontier into Q'urkey. He 
remained five years in the Turkish dominions, trying to 
induce tte sultan to become bis ally. But, although war 
did break out between Russia and Turkey, the Turks had 
little confidence in Charles, for it was supposed that he 
wished to become king of Poland, and the sultan suspected 
that if this scheme were effected lie might become a 
dangerous enemy of the Ottoman emj)ire. Convinced at 
last that nothing was to be gained fiom Turkey, Charles 
made his escaj>e, and in fourteen days rode from Adrian- 
ople to Stralsund. In his absence the war had been 
continued by Peter I., who had soon been joined again 
by Augustus 11. and J^Vederick TV. ; and ultimately the 
alliance was strengthened by the accession of the king of 
I Prussia and the elector of Hanover, each of whom was 
eager to possess those Swedish territories which were in 
the neighbourhood of his own dominions. In Stralsund, 
which was besieged by an army of Danes, Saxons, 
Prussians, and Russians, (^harles displaced astonishing 
valour and military skill, but about a year after his arrival 
the town was obliged to surrender. He then went to 
Lund, ado])ted vigorous measures for the defence of the 
Swedish coasts, and attacked Norway. By the advice of 
his friend Baron Gortz he entered into negotiations with 
Peter I , who was not unwilling to come to terms. Had 
Charles lived, it is possible that the tide of misfortune 
plight have turned, but he was shot dead while engaged 
iu besieging Frederik shall. His intention was to conquer 
Norway after having made peace with Russia, and from 
Norway to cross to Groat Britain, where ho hoped to 
punish the elector of Hanover by placing the Pretender on 
the English throne. 

All the conditions of political life in Sweden were now 
changed. The Swedish people were surrounded by a 
crowd of enemies whom they could not hope to overcome, 
and in the confusion caus^ by tlie Northern War the 
nobles had recovered their ancient power. As (’harles 
XII. had no children, it was doubtful whether the crown 
should pass to his younger sister Ulrica Elconore or to 
Charles Frederick of Holstein-Gottorp, the son of his elder 
sister Iledvig Sophia. The nobles decided in favour of 
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ZB, Ulrica Eleonore, who secured their support by undertak- 
Qore. ing to place all real power in their hands. In 1720 her 
authority was transferred to her husband, Prince Frederick 
erlck of Hesse, who reigned as Frederick 1. until his death in 
1751. He reigned, however, only in name, for the diet, 
which now practically meant the nobles, usurped every 
important prerogative of the crown. There were two 
parties, known as the Hats and the Caps, who assailed 
one another with much vehemence; but on one point 
they were agreed, and that was that the Swedish people 
should in future be ruled, not by a king, or by a king 
acting in conjunction with the diet, but by the aristocracy. 

Meanwhile Sweden had been shorn of most of the 
foreign territory for which in past times she had made so 
many sacrifices. In 1719 she had given up Bremen and 
Verden to Hanover; in 1720 Stettin and Western Pomer- 
ania as far as the Peeno were resigned to Prussia ; and in 
1721 Russia obtained Livonia, Esthonia, Ingermanland, 
and a part of Viborg Ian. In 1741, against the wish of 
King Frederick, the Hats plunged into a war with Russia ; 
and the conso(juouce was that in 1743 Sweden had to 
conclude the degrading peace of Abo, by which she lost i 
Eastern Finland. She had even to beg Russia to aid her | 
against Denmark, and she was obligocl to recognize Adol- I 
phus Frederick of Holstein-Gottorp, a relative of the I 
czarina Elizabeth, as heir to the throne. 

From llif reign of Charles IX. until that of Charles 
XIT. Sweden had been one of the greatest powers in ! 
Europe. She had conducted many wars successfully ; she 
had secured a vast territory beyond her propqi* limits ; in 
the crisis of the struggle between Catholicism and Pro- 
testantism she had lent powerful snp])ort to lihose who 
were lighting for s[)iritual freedom. In the management * 
of international relations during this period no great 
decision was arrived at by any European state without 
reference to lier wishes, and there seemed to be solid 
reasons for tin* belief that her power would be enduring. 
Yet she suddenly sank from her high position to that of a 
third-rate state, which exercised little or no influence on 
the affairs of tins rest of the world. This striking change 
w^as immediately due to the calamities brought upon his 
country by (^harles XII., but sooner or later it would 
have conic even if he had never lived. The circumstances 
of Europe were in his time very different from those with 
which (rustavus Adolphus had to deal. Russia had | 
emerged as a united and growing state ; Prussia had 
begun to disjilay some of the qualities which were ulti- | 
mately to make her suprome in Germany ; and Hanover 
had been made imi»ortant by the accession of the house of 
Brunswick to the throne of Great Britain. Sweden could 
not have permanently maintained her conquests against 
these new 2 >olitical forces. Charles XII., by his bold but 
headstrong iiolicy, only hastened a process which was in 
any case inevitable. 

Under Adoli>hus Frederick (1751-1771) Sweden took 
rick, part in the Seven Years' War, siding with the enemies of 
Frederick the ( Ireat. But she was now so feeble, and her 
statesmen were so incompetent, that her intervention led 
to no serious results. The Hats, who were resjwnsible 
for the humiliation brought upon Sweden by this exhibi- 
tion of lit*r weakness, had to make way for the Caps ; but 
neither jiarty had the power or the will to arouse the 
tavus nation from the lethargy into which it had fallen. Gus- 
tavus III., Adolphus Frederick's son (1771-1792), was a 
man of a very different temper from his indolent father. 
He had great energy of character, a thorough comprehen- 
sion of some of the conditions of political progress, and a 
frank and persuasive manner. In early youth he seems 
to have convinced himself that it would be impossible for 
Sweden to become a prosperous country unless the royal 
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authority were restored, and when at the age of twenty- 
five he succeeded his father he secretly resolved to make 
the crown supreme. 

He carried out his plans with remarkable ability and 
caution. Under the pretence that he wished to introduce 
a new system of military manoeuvres, ho collected around 
him about two hundred oflicors, most of whom were 
young men, and they wore gradually induced to pledge 
themselves to support him. Agents were despatched to 
win over the regiments in the provinces, and Gustavus 
was careful to mak" a good imi)ression on the burgher 
class and on the ] oasantry. When all was ready, the 
commandant of Christianstad, on the 12th of August 
1772, as previously arranged, fornuilly renounced his 
allegiance to the diet, and one of the king's brothers wont 
to the town with the regiments in the neighbourhood and 
pretended to besiege it. Suspicions were aroused at 
Sto'jkholm, and at a meeting of the council of slate Gus- 
tavus was bitterly reproached by some of tlie metnbors. 
Hi then boldly proclaimed liis iiur^Misii. Tlic members of 
the council of state were arrested, and the king received 
the homage of the leading authorities in the military, 
naval, and civil services. The diet was forthwith sum 
mone^ and at its first sitting Gustavus s[)uke of the 
lamentable condition of tho kingdom, and of the lu^od for 
more efficient methods of government. He had no wish, 
he said, to establish an absolute inouarcljy, but it was 
necessary that the supremacy of the aristocracy should be 
destroyed, and that the country should re-cjsta blish the 
system which existed in tho time of Gustavus Adolphus, 
when tho crown and the diet had each its soj)arate func- 
tions and worked cordially together. A new constitution, 
which had been drawn up, placing exe(‘utivo power wholly 
in tho king's hands, was afterwards read, and at once 
accepted. 

Delivered from the trammels which had hampered his 
immediate predecessors, Gustavus worked hard for tho 
welfare of his subjects. Agriculture, industry, and trade 
revived ; tlic army and navy were inq)rov(‘d ; and tho 
educated classed’ began to show greater interest in art, 
literature, and science. Unfortunately the king took the 
court of France as tlu‘/ model for his own court, and the 
country resented tho incessant demands for money which 
were rendered necessary by liis personal exlra\agance. 
In 1788 he declared war with Russia, ho 2 )ing to recover 
Livonia and the part of Finland which b'uhsia Jiad con 
quered; and the discontent he had aroused fi)und expro.s- 
sion in the army, the leaders of which declined to fight, 
2 »rote 8 ting that the war ought not to have ]>cen begun 
without the sanction of the diet. At the saim time Den- 
mark was persuaded by the czarina (’atlicriiic to attack 
Sweden. Gustavus seemed to bo on tin* verge of ruin, 
but he was saved by his own courage and saga(*ity. 
Hastening back from Finland, he w^as ablt* to rescue 
Gothenburg from the Danes with a forco raised in Dale 
carlia, and soon afterw^ards, through tin* intervention of 
England and Prussia, Denmark was induced to withdraw 
from the struggle. The majority of the di('t, seeing tho 
dangers to which tho nation was cx]josed, rallied around 
the king, and, notwithstanding the oi)i)obitioi: of the 
nobles, recognized the right of the crown to declare war. 
Impressed by tho firm and rapid action of Gustavus, the 
army returned to its allegiance, and the conflict with 
Russia was begun in earnest. In 1789 the Swedes were 
very unsuccessful, but in the following year they gained 
several victories both at sea and on land. Gustavus saw, 
however, that it would be impossible for liim to wrest 
from Russia any of her territories, and in 1790 ])cacc was 
concluded on the un<lcrstanding that both states should 
occuj>y tho position they held before tho war. 
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Gustavus was greatly excited by the French Bevolution, 
and sought to form an alliance with Kussia, Prussia, and 
Austria for the restoration of Louis XVL But the diet 
refused to support liis wild schemes. Several nobles, 
desiring to avenge the supposed wrongs of their order, 
entered into a conspiracy against liiin, and in 1792 ho was 
mortally woundt^d by an assassin who acted as their agent. 

Umtavus Gustavus IV. (1792-1809) was not quite fourteen 
years old when his father was murdered, and during his 
minority the government was carried on by his uncle the 
duke of Sodermanland. Gustavus began to exercise royal 
authority in 17i)G. His reign was remarkable chiefly for 
the obstinacy with which he clung to his own ideas, no 
matter how far they might conflict with the obvious 
intcrii.st.s of his country, lie had a bitter detestation of 
nona])arte, and in 1S03 went to Carlsruhe in the hope 
that he might induce the emperor and some of the German 
princes to act with him in support of tin* Bourbons. His 
enmity led to an open ru[»ture with France, and even 
after the peace of Tilsit, wlicn Bussia and Prussia offered 
to meiliate between him and the French emperor, he 
refused to come to terms. The con.sc(juence was that he 
lost Stralsund and the island of Bugen. He displayed 
so much friendship for England that Bussia and Denmark, 
acting under the influence of France, declared war against 
him; and lln* wlioli* of Finland was soon held by Bussian 
troo^w. (lUftlavus attacked Norway, but his army W'as 
driven back by the Danes and Norwegians. ITo still 
declined to make peace, and he even alienated England 
wlien .slie allemided to influence him by moderate counsels. 
The Swedish )>e()[)lo were so enraged by the consequences 
of his ]»()liry that in 1809 he was dethroned, and the 
claims of his descendants to the crown were also repudi- 
ated. Tie \Nas succeeded by the duke of Sodermanland, 
who reigned as (^liarlch XII 1. 

'liarleH Gharles Xlll. (1809-1818) concluded peace with 
Bussia, Denmark, and France, ceding to Kussia by the 
treaty of Frodcrikshamm (18()9) the whole of Finland. 
The loss of this territory, which had been so long associ- 
ated with the Swedish monarchy, was bitterly dtqilored by 
the Swedes, but it was universally admitted that under 
the circumstances the sacrifice was unavoidable. Charles 
assented to im])ortant changes in the constitution, which 
w'ore intended to bring to an end the struggle between 
the crown and the aristocracy and to ]»rovidc some security 
for the maintenance of ])ojnilar rights. The king was 
still to be at the head of the executive, but it was arranged 
that legislative functions and control over taxation should 
belong to the diet, which was to consist of four orders — 
nobles, clergymen, burghers, and peasants. 

As Charles XIII. was childless, the diet elected as hi.s 
successor Prince (^hristian Augustus of Holstein-Sonder- 
burg-Augustonburg. In 1810, soon after his arrival in 
Stockholm, this ])rince suddenly died; and Sweden aston> 
ished Europe by asking Marshal Bernadotte to become 
heir to the tlirono. Bernadotte, who took the name of 
Gharles John, was a man of groat vigour and resource, 
and soon made himself the real ruler of »Swedon. Napoleon 
treated Sweden as almost a conciucrcd country, and com- 
pelled her to declare war witli England. Bernadotte, 
associating himself heartily with his adopted land, resolved 
to secure its independence, and entered into an alliance 
with Bussia. In 1813 he started with an army of 20,000 
Swedes to co-operate with the powers which were striving 
finally to crush tin* French emperor. The proceedings of 
the Swedisli crown prince were watched with some suspicion 
by the allies, as ho was evidently unwilling to strike a 
decisive blow at France ; but after the battle of Leipsic 
he displayed much activity. lie blockaded Hamburg, 
and by the peace of Kiel, concluded in January 1814, he 
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forced Denmark to give up Norway. Ho then entered 
France, but soon returned, and devoted his energies to the 
conquest of Norway, which was very unwilling to be 
united with Sweden. Between the months of July and 
November 1814 the country was completely subdued, and 
Charles XIII. w^as proclaimed king. The union of Sweden 
and Norway, which has ever since been maintained, was 
recognized by the congress of Vienna ; and it w*as placed 
on a sound basis by the frank adoption of the principle 
that, while the two countries should be subject to the 
same crown and act together in matters of common 
interest, each should have complete control over its 
internal affairs. The now relation of their country to 
Norway gave much satisfaction to the Swedes, whom it 
consoled in some measure for the loss of Finland. It also 
made it easy for them to transfer to Prussia in 1815 what 
remained of their Pomeranian territories. 

In 1818 Bernadotte mounted the throne as Charles timrle.* 
XIV., and lie reigned until ho died in 1844. Groat XIV. 
material improvements were effected during his reign. 

He caused new roads and canals to be constructed ; he 
encouragi‘(l the cultivation of districts which had formerly 
boon l>arrcn ; and he founded good industrial and naval 
schools. ITc wjis not, however, much liked by his subjects. 

He iK'ver mastered the Swedish language, and ho was so 
jealous of any interference with his authority that he 
sternly punished the expression of opinions w’hich he dis- 
liked. To the majority of educated Swedes the constitu- 
tion seemed to be ill adapted to the wants of the nation, 
and there was a general demand for a political system 
which should make the Government more directly respon- 
sible to the people. In 1840 a scheme of reform wdH 
submitted to the diet by a committee which liad been 
ap])ointed fur the purpose, but the negotiations and dis- 
cussions to which it gave rise led to no ilefinite re, suit. 

Gharles XIV. was succeeded by his son Oscar I. (18d4 OscHr I 
1859), Oscar had always expressed sympathy with liberal 
o])inions, and it was anticipiated that the con.stitutional 
question would be settled during his reign without much 
difficulty. The.se ex]>ectations "were di.-sa]»pointed. The 
diet met soon after his accession, and was a.sked to accept 
the scheme which had been drawn up in 184 U. The 
measure ri*eeived the et)rdial approval of the burghers and 
peasants, but was rejected by the nobles and the clergy. 

Jn 1846 a eommitloo was appointed to prei)are a new set 
of pro]K)sals, and late in the following year the discussion 
of iU plans began. While the debates on the subject 
were proceeding some excitement was i)roduced by the 
revolutionary movement of 1848, and a new ministry, 
idedged to the cause of reform, came into office. The 
scheme devised by this ministry was accepted by the 
committee to which it was referred, but the provisions of 
the existing constitution rendered it neces,sary that the 
final settlement should depend upon the vote of the next 
diet. When the diet met in 1850 it was found that the 
(lifliculties in the way were for the time insuj)erable. 

The proi)Osal8 of the Government w'cre ap])roved by a 
inaj<>rity of the burghers, but they were opposed by the 
nobles, the clergy, and the peasantry. Tlic solution of 
the problem had, therefore, to be indefinitely postponed. 

Although the constitution w’as not reformed, much wai 
done in other ways during the reign of Oscar I. to pro- 
mote the national w^elfare. The criminal law was brought 
into accordance with modern ideas, and the law of inherit- 
ance was made the same for both sexes and for all classes 
of the community. Increased freedom was secured for 
industry and trade ; the methods of administration were 
im})roved ; and the state took great pains to ] provide the 
country with an efficient railway system. The result of . 
the wise legislation of this period was that a new spirit of 
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enterprise was displayed by the commercial classeS) and 
that in material prosperity the people made sure and 
rapid progress. 

In 1848, when the difficulty about Schleswig Jlolstein 
led to war between Denmark and Germany, the Swedes 
sympathized cordially with the Danes, of whom they had 
for a long time ceased to be in the slightest degree jealous. 
Swedish troops were landed in Fiinon, and through the 
influence of the Swedisli Government an armistice was 
concluded at Malmd. The excitement in favour of Den- 
mark soon died out, and when the war was resumed in 
1849 Sweden resolutely declined to take part in it. The 
outbreak of the Crimean War greatly alarmed the Swedes, 
who feared that they might in some way be dragged into 
the conflict. In 1855, having some reason to complain of 
llussian acts of aggression on his northern frontiers, the 
king of Sweden and Norway concluded a treaty with 
England and France, pledging himself not to cede terri- 
tory to llussia, and receiving from the Western powers a 
promise of help in the event of his being attacked. The 
demands based on this treaty were readily granted by 
llussia in the peace of Paris in 1 8.5(5. 

rU*R Charles XV, (1859-1872) mounted the throne after 
his father’s death. Nearly two years before his accession 
he had been made regent in consequence of Oscar l.’s ill- 
iicjilth. Charles was a man of considerable intellectual 
ability and of decidedly popular sympathies, and during 
his reign the Swedish people became enthusiastically loyal 
to his dynasty. In 18G0 two estates of the realm — the 
l)casant8 and the burghers — presented ] petitions, begging 
him to submit to tlie diet a scheme for the reform of the 
constitution. This n‘(piest he willingly graated. The 
main provisions of the plan offered in his name wore that 
the diet should consist of two chambers, — the first chamber 
to be elected for a term of nine years by the provincial 
assemblies and by the municipal corporations of towns not 
reprcseut(*d in those assemblies, the second ebambor to bo 
elected for a term of three years by all native's of Sweden 
possessing a hiu'citied property qualilication. The execu- 
tive power w«is to belong to the king, who was to act 
under the advice of a council of state responsible to the 
national representatives. This plan, which was received 
with general satisfaction, was finally adopted by the diet 
ill 186(), and is still in force. 

Early in the reign of Ch i:io: XV. there were serious 
disputes between Sweden and Norway, and the union of 
the tw^o countries could scarcely have been maintained but 
for the tact and good sense of the king. He also exercised 
a steadying influence in 1803, when his people expressed 
passionate sympathy with the Poles in their insurrection 
against Pussia, and with the Danes in their war with 
Prussia and Austria. 

ar FT. Charles XV died in 1872, and was succeeded by his 
brother Oscar II., who still reigns (1887). llnder him 
Sweden has maintained good relations with all foreign 
powers, and political disputes in the diet have never been 
serious enough to interrupt the material progress of the 
nation. 

Many docuiiicnfs relating to Swedish liistory liave been pubhbhcd 
in iScriptnri'H Ilcnim tiiucirarnm Mrdii etliled by Kant, (Foijcr, 
and Schroder, in Scnptnrfs Surari Mfdii ASvif edited by Kictz, and 
in other collections. Among the ohler lii.<itories of Sweden may 
be named those by Daliii and Lagerbriiig in tlie 18Ui centuty and 
by Rulis in the 19tli. More impoitaiit works on the subject aie 
those by (4cyer, C’arlsoii, Fryxcll, and Strinnholm. (J. SI.) 

Taut III. - Litf.ua turk. 

Swedish literature, as distinguished from compo.sition8 
in the common iioi'rsena iuwja of old Scandinavia, cannot 
be said to exist earlier than the 13th century. Nor until 
the period of the Reformation was its development in 


any degree rapid or copious. The oldest form in wdiich 
Swedish 1 exists as a written language is the scries of 
manuscripts known as Landskapslayame^ or “ The Com- 
mon Laws.” These are supposed to be the relics of a 
still earlier age, and it is hardly believed that we even 
possess the first that was put down in writing. The most 
important and the most ancient of these codes is the 
“Elder West Qdta Law,” rcduce<l to its present form by 
the law-man Eskil about 1230. Another of great interest 
is Magnus Eriksson’s “General (Vmimon Law^,” w^as 
written ill 1347. These ancient codes liavo been collected 
and edited by Prof. Schlyter. The chief oinanient of 
mediaeval Swedish literature is Vm Styrihv Kumuiffn ok 
Ilofdinga (“Ou the Conduct of Kings and Princ<\s*j, first 
printed, by command of Gustavus II. Adolphus, in 1(531. 
The writer is not known; it has been conjeeturaliy dated 
1325. It is a handbook of moral and ]»olitical leaching, 
expressed in terse and vigorous binguago. St Jiridget, or 
Birgitta (1302?- 1373), an historical figure of extiaoi dinary 
interest, has left her name attaclieil to scvm-al important 
religious w^orks, in particular to a collection ol 

(“Revelations”), in which her visions and ecstatic 
meditations are recorded, and a version, the first into 
Swedish, of the five l>ooks of Moses. This liittiT was 
undertaken, at her desire, by lier fatber-coiife.ssor IMattias 
(d. 1350), a priest at Linkoping. The tran.slation of the 
Jliblc was continued a century later by a monk iiimicd 
Johannes Budde (d. 1484), 

Til verse the earliest Swedi.sh productions were piobably 
the folk-songs. The age of tlicM*, liowcNer, has been 
commonly exaggerated. It is doubtful w’bother an} still 
exist which are as old, in their ]>rescnt foim, as Hit* 1 3th 
century. The bulk are now attributed to the ITitli, and 
many are doubtless much later still. The Inst, such as 
“Axel och Valborg,” “Liten Karin,” “Kaiu|»*u (Jrim- 
borg,” and “llabor och Sigiiild,” deal witli the adM*n- 
tures of romantic mediaeval romance. Almost tlu* only 
])ositive clue »ve hold to the date of these poems is tlie 
fact that one of the most cliaract eristic of tht*iu, l^hurt'l- 
brekt,” was written by Tomas, biHlio[) of Strengna*-, wlio 
died in 1113, lomas, wlio left other pocti(‘al pieces, is 
usually called the first Sw(‘(Ji.sli ))oi*t. There arc three 
rhyming chronicles in lne(li{e^al Swedish, all anonymous. 
The earliest, Erikakronikan, is attribute<l to 1320 ; Km'fs- 
kroniknn is at least 120 years later; and the third, 
Sturekronikorua, was probalfiy written about 1500. All 
tlireo have been edited by G. E. KIi‘mming. The col- 
leetion of rhymed romances which bears the name of 
Qucni Eujt/it min's ^^otn/s must have been wiitteii beiore 
tlie death of that lady iii 1312. They arc bilieNcd to 
date from 1303. 3'hcy aic versions (»f three imMli,e\al 
stories taken from Frencli ami German soiiii'cs, and they 
deal uspectively wdtli King Aithnr and the Tai»lc Hound, 
with Duke Frederick of Normandy, and with Flores and 
Blancheflor. They ]K»hsess very slight poi'tic im*iit in 
their Swedish form. A little later the romance ot J\wg 
Altjrandf'r w’as translated by, or at the eoiiimand of, Bo 
Jonsson (irip; this is more meritorious. A luiiliant and 
pathetic relic of the close of the medheval j^eruxl exists in 
the Loin addrcsM‘d in 1498 by Ingrid J ’••’’blotter, 

a nun of Vmistena, to the young knight Axel NiNson. 
The fiist book j>rinteu in the Sw^udish language appeared 
in 1495. 

The Ifith century tiddcd but little to Sw'edisli literature, 
and that little is mostly connected with the newly founded 
university of ITpsala. The Renaissance scarci'ly made 
itself felt in Scandinavia, and even the Reformation failed 
to waken the genius of the country. Psalms and didactic 

1 F»»r the Swedish language, we .Sc.\ni)IN.vvian Lanuuaui s, vol. xxi. 
pp. 370-4J72. 
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Spiritual poems were tibie main products of Swedish letters 
in the J6th century. Two writers, the brothers Petri, 
take an easy prominence in so barren a period. Olaus 
Petri (1497-1552) and Laurentius Petri (1499--1573) 
were ('’armelito monks who proceeded in 1516 to Witten- 
berg to study theology under Luther, and who came back 
to Sweden as the apostles of the new faith. Olaus, who 
is one of the noblest figures in Swedish annals, was of the 
executi\e rather than the meditative class. He found 
time, liowever, to write a Chronicle^ which is the 
earlie‘Ht prose history of Sweden, a mystery-play, Tobie 
CtiWHibfj which is the first Swedish drama, and three 
psalm-books, the best known being published in 1530 
under the title of Nayre G'udJveliye Vijsor (“Certain Divine 
Songs”) Laurentius Petri, who was archbishop of all 
Sweden, edited or superintended the translation of the 
Bible published at Upsala in 1540. He also wrote many 
psalms. Laurentius Andreae, who died in 1552, had 
previously prejiared a translation of tlie Now Testament, 
which api>earcd in 1526. He was a polemical writer of 
prominence on the side of tlie Iteformers. Finally, Petrus 
Niger (Peder Svart), bishop of \'estcras (d. 1562), wrote 
a chronicle of the life of Custavus L up to 1533, in excel- 
lent prose. The same writer left unpublished a history of 
the bishojis of Westeras his predecessors. The latter half 
of the ] (>th century is a blank in Swedish literature. 

With the accession of Charles IX. and the consequent 
development of Swedish greatness, literature began to 
assert itself in more vigorous forms. The long life of the 
royal librarian, Johannes JJunTUs (156K-1652), formed a 
link bct\>(‘en the age of the Petri and that of Stjernhjelm. 
Buneus studied all the sciences then known to mankind, 
and confounded them all in n sort of Babbinical culims 
of his own invention, a universal philosophy in a multi- 
tude of unreadable volumes. But he was a patient anti 
quarian, and advanced the knowledge of aneic‘nt Scandi- 
navian niythology and language very considerably. He 
awakened cuiiosity and roused a public sympathy with 
letters; nor was it w'ithout significance that two of the 
greatest Swedes ol the century, Custavus Adolphun and 
the poet Stjernhjelm, w^ere his j)UpiLs. The reign of 
diaries TX. saw the rise of secular drama in Sweden. 
The first comedy was the Tisbe of J\Iagnus Olai Astero- 
j)herus (d. 1647), a coarse but witty piece on the story of 
Pyramus and Thisbc, acted by the schoolboys of the college 
of Aibnga in 1610. This play is the JRalph Roktvr 
y^/s/fy nf Sw'cdish literature. A greater dramatist 
was Johannes Messenius (1579-1636), who, having been 
discovered plotting against the Government during the 
absence of Gusta\ns in Bussia, w'as condemned to im 
prisonment for life — that is, for twenty years. Before 
this disaster he had been professor in l^jisala, where his 
first historical comedy Disa was performed in 1611 and 
the tragedy of Siynili in 1612. The design of Messenius 
was to write the history of his country in fifty jjlays; he 
completed and ]>rodnced six. These dramas are not 
particularly well arranged, but they form a little body of 
theatrical literature of singular interest and value. Mes- 
senius w as a genuine poet ; the lyrics he introduces have 
someth img ot the charm of the old ballads. Ho wrote 
abundantly in prison ; his mayninn opus was a history of 
Sweden in Latin, but he has also left, in Swedish, two 
im})ortant ihyme-chroniclos. Messenius was imitated by 
a little crowd of playwrights. Nikolaus Catonius (d. 
1655) Avrotc a fine tragedy on the Trojan War, Troijfnr 
boryh, in which he excelled Messenius as a dramatist. 
Andreas Prytz, who died in 1655 as bishop of Linkoping, 
produced several religious chronicle j>lays from Swedish 
history, .laeobus Bondeletius (d. 1662) wrote a curious 
“ Christian tragi comedy ” of Judas Medivivus, These 
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plays were all acted by schoolboys and university youths, 
and when they went out of fashion among these classes 
the drama in Sweden almost entirely ceased to exist. 

Two historians of the reign of Charles JX., Erik Goransson 
Tegel (d. 1636) and iEgidius Qirs (d. 1639), deserve 
mention. 

The reign of Gustavus Adolphus was adorned by one Stjeru 
great writer, the most considerable in all the early liistory hjol» 
of Sweden. The title of “ the Father of Swedish Poetry ” 
has been universally awarded to Goran Liljo, better known 
by his adopted name of Georg Stjernhjelm (1598-1672). 

This extraordinary man was born at Wika in Dalccarlia 
on the 7th of August 1598. He took his degree at 
Greifswald, and spent some years in travelling over 
every quarter of Europe. On his return he attracted the 
notice of Gustavus Adol])hus, who gave him a responsible 
post at Dorpat in 1630, and raised him next year to the 
nobility. After the king’s death Christina attached him, 
as a kind of poet-laureate, to her court in Stockholm. 

His })roporty lay in Livonia, and when the Bussians 
plundered that jirovince in 1656 the poet w'as reduced 
to extreme j^overty for tw'o or three years. He died at 
Brunkeborg in Stockholm on the 22d of April 1672. 
Stjernhjelm was a man of almost universal attainment, 
but it is mainly in verse that lie has left his stamp upon 
the literature of his country. He found the language 
rough and halting, and he moulded it into perfect smooth- 
ness and elasticity. His master Buneus had wTitten a 
few Swedish licxameters by way of experiment. Stjern- 
hjelm took Uio form and made it national. His greatest 
]>oem, Ihrrufes^ is a didactic allegory in hexameters, 
written in*very musical verse, and with an almost Oriental 
splendour of j>hrase and imagery. Tn its faults as well as 
its beauties the st}h! of Stjernhjeliu reminds us of that of 
his great Dutch contemporary Vondid, He was certainly 
influenced by a writer a few months older than himself, 
the German poet Martin Opitz. The llermh% which 
deals with the familiar story of the dispute for the hero 
between Duty and Pleasure, w^as first printed, at Upsala, 
in 1653, but w^as finished some years earlier. liroUops- 
Besvars Ihnykommchej a sort of serio-comic e[)ithalamiuni 
in the same measure, is another very brilliant work of 
Stjernhjelm. ITis masques. Then fayne (\ipido (“Cu])id 
Caught”) (1649), Freds-ajl (“ The Birth of Peace ”) (1649), 
and Parnassus Trivmjdians (1651), were written for tlio 
entertainment of the queen, and have a charming lyrical 
lightness. He can scarcely, however, be said to have been 
successful in Ins attempt, in the first two of these, to 
introduce unrhyraed song-nieasures. Stjernhjelm was an 
active philologist, and left a great number of works on 
language, of which only a few have ever been printed. 

He WTote letter A of the earliest Swedish dictionary, 
published in 1643, and a work on mathematics entitled 
Archiniedes Jlf'/ormatus. No brighter intellectual figure 
arose in Sweden till the beginning of the 1 9th century. 

The claim of Stjernhjelm to be the first Swedish poet Rosen 
may be contested by a younger man, but a slightly earlier ha»e- 
writer, Gustaf Bosenhane (1619-1684), who w’as a 
reformer on quite other lines. If Stjernhjelm studied 
Opitz, Bosenhane took the French poets of the Benais- 
sanco for his models, and in 1650 WTote a cycle of one 
hundred sonnets, the earliest in the language ; these were 
published under the title Venerid in 1680. Bosenhane 
printed in 1658 a “Complaint of the Swedish Lan- 
guage” in thirteen hundred rattling rhyming lines, 
and in 1682 a collection of eighty songs. Ho was a 
metrist of the artistic order, skilful, learned, and unim- 
passioned. His zeal for the improvement of the litera- 
ture of his country was beyond question. Most of the 
young poets followed Stjernhjelm rather than Rosen* 
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hane. As porsonal friends and pujpils of the former, 
the brothers Columbus deserve special attention. Each 
wrote copiously in verse, but Johan (1640-1 G84) almost 
entirely in Latin, while Samuel (1642-1678), especially 
in his Odx showed himself an apt and fervid 

imitator of the Swedish hexameters of Stjernhjelm. Of a 
rhyming family of Hjarne, it is enough to mention one 
member, Urban Hjarne (1641-1724), who introduced the 
new form of classical tragedy from France, in a species of 
transition from the masques of Stjernhjelm to the later 
regular rhymed dramas. His best play was a Rodmunda, 
Lars Johansson (1642-1674), who called himself “ Luci- 
dor the ITii fortunate,” has been the subject of a whole 
tissue of romance, most of which is fabulous. Tt is true, 
however, that he was stabbed, like Marlowe, in a mid- 
night brawl at a tavern. His poems were posthumously 
collected as Flowers of Ifeliron, Plucked and DiMrilmted on 
various occasions by Lucidor the Unfortunate. Stripped 
of the myth which had attracted so much attention to his 
name, Tmeidor proves to be an occasional rhymster of a 
very low order. IJacjuin Spcgcl (1645-171 4), the famous 
arclibisho[) of U])sala, wrote a long didactic epic in alex- 
andrines, UoiVs Lahour and Resfy with an introductory 
ode to the Deity in rhymed hexameters. He was also a 
good wiiter of hymns. Another ecclesiastic, the bishop 
of Skara, Jespor Svedborg (165.3-1735), wrote sacred 
verses, but i.s better remembered as the father of Sweden- 
borg. IVter Lagerlof (d. 1699) cultivated a pastoral vein 
in his Efisaiidra and LucUlis ; he was j)rofes8or of jjoetry, 
that is to say, of the art of writing Latin vcrs|p, at Upsala. 
Olof Wexionius (1656 1690 ?) published his Sinne-A feely a 
collection of graceful miscellaneous pieces, in f684, in an 
edition of only 100 copies. Jts existence was juescntly 
forgotten, and the name of Wexionius had dropped out of 
the history of literature, when Hanselli recovered a copy 
and reprinted its contents in 1863. We have hitherto 
considered only the followers of Stjernhjelm ; wo have 
now to speak of an imjiortaut WTiter who followed in the 
ibl- footsteps of Kosenhanc. Gunno Eurelius, afterwards en- 
ema. nobled >vith the nariK' of Dahlstjerna (lCGl-1709), early 
showed an interest in the poetry of Italy. In 1690 he 
translated (hiarinis Pastor Ftdoj and in or just after 1697 
published, in a folio volume without a date, his Kunya- 
Skald, 1 he first original poem in oHava rivia produced in 
Swedi.sh. This is a bombastic and vainglorious ejdc in 
honour of C^harlos XL, whom Eurelius adored ; it is ntd, 
however, without great merits, richness of language, flow- 
ing metre, and the breadth of a genuine jioetic enthusiasm. 
He i>ublished a little collection of lamentable sonnets 
when his great master died. Eurelius struck the lyre 
several times in honour of Charles XIL, but these poems 
have all ])erishcd. He was a true patriot, and grief at 
the defeat of Poltava is said to have cost him his life. 
Johan llunius (1 679-171 3), called the “Prince of Poets,” 
published a collection entitled Diidaim, in which there is 
nothing to praise, and with him the generation of the 
17th century closes. Talent had been shown by certain 
individuals, but no healthy school of SwedLsli jioetry had 
been founded, and the latest imitators of Stjernhjelm had 
lost every vestige of taste and independence. 

In j)rose tlio 17th century produced but little ot import 
ance in Swc<len. Gustavus Adolphus (1594-1632) was 
the most polished writer of its earlier half, and his 
speeches take an important place in the development of 
the language. The most original mind of the next age 
idbeek. was Olof Kudbeek (1630-1702), the famous author of 
Atland er Mmihcm. He spent nearly all his life in 
Upsala, building anatomical laboratories, conducting 
musical concerts, laying out botanical gardens, arranging 
medical lecture rooms — in a word, expending ceaseless 
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energy on the practical improvement of the university. 

Ho was a genius in all the known branches of learning ; 
at twenty-three his physiological discoveries had made 
him famous throughout Europe. Ilis Atland (or Atlan^ 
tika) ^ appeared in four folio volumes, in Latin and 
Swedish, in 1679-98 ; it was an attempt to summon all 
the authority of the past, all the sages of Greece and the 
bards of Iceland, to prove the inherent and indisputable 
greatness of the Swedish nation, in which the labulous 
Atlantis had been at last discovered. It was the literary 
expression of the majesty of Charles XL, and of his 
autocratical dreams for the destiny of Sweden From 
another point of view it is a monstrous hoard or cairn of 
rough-hewn antiquarian learning, now often praised, some- 
times quoted from, and never read. Olof Verdi us (1618- 
1682) had led the way for Rudbock, by his translations 
of Icelandic sagas, a work which was carried on with 
greater intelligence by Johan Peringskjold (1654-1720), 
the editor of the lieimskrinyla. The French iJiilosopher 
Descartes, who died at Christina’s court at Stockholm in 
1650, found his chief, thougli posthumous, disciple in 
Anders Rydeliiis (1671-1738), bishop of Lund, who was 
the master of Dalin, and thus connects ua with the next 
e]ioch. Charles XIL, under whoso special patronage 
Kydelius wrote, was himself a mctapliysician and physio- 
logist of merit. 

I A much more brilliant period followed the death of 
Charles XIL The influence of Franco and Etjgland took 
the place of that of Germany and Italy. The taste of 
Louis XIV., tempered by the study of Addison and Pope, 
gave its tone to thi‘ academical court of C^ueon Ulrica 
Eleonore, and Sweden became completely a slave to the 
periwigs of literature, to the unities and graces of classical 
France. Nevertheless this was a i>eriod of great intel- 
lectual stimulus and activity, and Swedish literature took 
a solid shape for the first tirmx This Augustan period in 
Sweden closed somewhat abruptly about 1765. Two 
writers in verso connect it with the school ol tin* j)reced- 
ing century. Jacob Frese (1691-1729), whoso ))oem8 
were published m 1726, was an olegiacal writer ot much 
grace, who foreshadowed the idyllic manner of CVciitz. 
»Samuel von Triewald (1688-174.3) played a very iiu[)or- 
fect Drydon to Dalin’s Pope, lie was the first Swedish 
satirist, and introduced Jloileau to his countrymen. His 
Satire upon our Stupid Poets may still be read with 
entortainraent. Both in verse and prose Olof von Dalin J)alin. 
(1708-1763) takes a higher jilace tlian any writer since 
Stjernhjelm. He was inspired by the stud> of Lis great 
English contemporaries. Ilis Suudlsh A^^/iis (17.33-34) 
was modelled on Addison’s Speciatory hi.s Tkouyhts about 
Critics (1736) on Pope’s Es^ay on Crifinsniy liis Tale of a 
Horse on Swift’s Tale of a Tub. Dalin’s stjle, whether in 
prose or verse, was of a finished elegance. His great epic, 
Swedish Freedom (1742), was written in ah'xandrines of 
far greater smoothness and vigour than liad )»roviously 
been attempted When in 1737 the n»>w Royal Swedish 
theatre was opened, Dalin led the way to a new school of 
dramatists witli his hrynhdda, a regular tragedy in the 
style of Gr6hillon phre. In his comedy of The Envious 
Many he introduced the manner of Moliere, or more pro 
jierly that of Holberg. His songs, his satires, his occa 
sional pieces, without displaying any real originality, show 
Daliii’s tact and skill as a workman with the pen. He 
stole from England and France, but with the plagiarism 
of a man of genius ; and his multifarious labours raised 
Swodeu to a level with the other literary countries of 
Europe. They formed a basis upon which more national 
and more scrupulous writers could build their various 
structures. A foreign critic, especially an English one, 
will never be able to give Dalin so much credit as the 
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Swedes do ; but he was certainly an unsurpassable master 
of })asMie. 

^ru The only poet of importance who contested the laurels 
Borden- of Dalin was a woman. Hedvig Charlotta Nordenflycht 
lycht. (1718--1763) was the centre of a society which ventured 
to rival that which Queen Ulrica Eleonoro created and 
Dalin adorned. Both groups were classical in taste, both 
worshipped the new lights in England and France. Fru 
Nordenflycht wrote with facility and grace; her collection 
of lyrics, T/ie Horroiving Turtledove (1743), in spite of 
its aflcctation, enjoyed and merited a great success; it 
was the expression of a deep and genuine sorrow — the 
death of her husband after a very brief and ha]:)py married 
life. It was in 1744 that she settled in Stockholm and 
opened her famous literary salon. She was called “ The 
Swedish Saj»plio,” and scandal has boon needlessly busy in 
giving point to the allusion. It was to Fru Nordenflycht’s 
credit that she discovered and encouraged the talent of 
two very distinguished poets younger than herself, Creutz 
Jreutz. and Gyllcnborg. Gustaf Filip (Creutz (1729-1785) was a 
Finlander who achieved an extraordinary success with his 
idyllic poems, and in particular with the beautiful pastoral 
of AtU ovh Camilla^ long the most popular of all Swedish 
poems. In 1763, the year of the d(‘ath of Dalin and of 
Fru Nordenflycht, Creutz ceased to write, having been 
ai)pointcd minister to Spain ; he gave up jioetry for poli- 
>yUen- tics. Gustaf Fredcrik Oyllenborg (1731-1808) was a 
less a(Tom 2 >li‘<hed poet, Jess delicate and touching, more 
rhetorical and artificial. Ills cjiic Ttujei bfver JJalt (“The 
Ex})edition across tlie Belt”) (1785) is an imitation, in 
twelve books, of Voltaire’s Ifniriadt, and deals with the 
prowess of Charles X. It is imtMKssible to read it. He 
wrote tables, allegories, and satires. lie outlived his 
chief conteiiiiiorarieH so long that the new generation 
addressed him as “Father Gyllenborg.” Anders Odel 
(1718-1773) wrote in 1739 the famous “Song of Malcolm 
Sinclair,” the Sinrlairsuifta, The writers of verse in this 
period were exceedingly numerous, but it cannot bo need- 
ful, in a sketch of this kind, to preserve the minor names. 

In ])ro.se, as was to be exjiceted, the first half of the 
18th century was rich in Sw(*den as elsewhere. The first 
Swedish novelist was Jakob Henrik Mork (1714 1763). 
His romances have some likeness to those of Bichardson ; 
they are moral, long winded, and slow in evolution, but 
written in an exquisite style, and with much knowledge 
of human nature. Adalrik orh (lothilda, which went on 
aiqjcaring from 1742 to 1745, is the best known; it was 
followed, between 1749 and 1758, by Tlteclu Jakob 
Wallenberg (1746-1778) described a voyage he took to 
the East Indies and China under the very odd title of Afin 
Son 2^1 Oaleiiin (‘^ My Son at the Galleys ”), a work full of 
humour and originality. We have already indicated that 
Dalin’s activity in prose was scarcely less abundant or less 
meritorious than that in verse. He wrote an important 
history of Sweden down to Charles IX. His contemporary 
Johan Ihre (1707--1780), a professor at U 2 )sala, edited 
the Codex Argenteus of Ulfilas, and produced the first com- 
|)lete Swedish dictionary. In doing this he was assisted 
by the labours of two other grammarians, Sven Hof (d. 
1786) and Abraham Sahlstedt (d. 1776). Karl Gustaf 
Tessin (1695 1770) wrote on politics and on Aesthetics. 
Anders Johan von Hojiken (1712-1789), the friend of 
Ulrica Eleonore, was a master of rhetorical compliment 
in addresses and funeral orations. In spite of all the 
encouragement of the court, drama did not flourish in 
Sweden. Among the tragedians of the ago wo may men- 
tion Dalin, Gyllenborg, and Erik Wrangel (d. 1765). In 
comedy lleinhold Gustaf Mod6e (d. 1752) wrote three 
good plays in rivalry of Holberg. In science Linnmus, or 
Karl von Linn6 (1707-1778), was the name of greatest j 
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genius in the whole century; but he wrote almost entirely 
in Latin. The two great Swedish chemists, Torbern Olof 
Bergman (1735-1784) and Karl Vilhelm Scheele (1742- 
1786), flourished at this time. In pathology a great 
name was left by Nils Kos4n von Rosenstein (1706-1773), 
in navigation by Admiral Fredrik Henrik af Chapman 
(d. 1808), in philolo^ by Karl Aurivillius (d. 1786). But 
these and other distinguished savants whose names might 
be enumerated scarcely belong to the history of Swedish 
literature. The same may be said about that marvcllou i 
and many-sided genius, Emanuel Swedenborg (1688- 
1772), who, though the son of a Swedish poet, preferred 
to prophesy to the world in Latin (see Swedenboiki). 

What is called the Gustavian period is supposed to 
commence with the reign of Gustavus III. in 1771 and 
to close with the abdication of Gustavus IV. in 1809. 

This period of loss than forty years was particularly rich 
in literary talent, and the taste of the peo^ile in literary 
matters widened to a remarkable extent. Journalism 
began to develop; the Swedish Academy was founded; 
the drama first learned to flourish in Stockholm ; and 
literature began to take a characteristically national 
shape. This fruitful period naturally divides itself into 
two divisions, equivalent to the reigns of the two kings. 

The royal personages of Sweden have commonly been pro- 
tectors of literature ; they have strangely often bi'en able 
men of letters themselves. Gustavus HI. (1746-1798), 
the founder of the Swedish Academy and of the Swedish 
theatre, wm himself a playwright of no mean ability. 

One of his ^pose dramas, SLri Brahe ofdi Juhon (It/lU/i- 
stjermiy held the stage for many years. In 1773 the king 
opened tha national theatre in Stockholm, and on that 
occasion an ojiera of Theiti* och Pelce was performed, 
written by himself. In 1786 Gustavus created the Swedish 
Academy, on the lines of the French Aeadem), but with 
eighteen members instead of forty. The first list of 
immortals, which included the survi\ors of a ]>ieviou8 
age and such }oung celebrities as Kellgren and Loo 2 >old, 
embraced all that was most brilliant in the best sofiety of 
Stockholm; the king himself presided, and won the first 
prize for an oration. The 2)rinciiial writers ot the reign 
of Gustavus 111. bear the name of the Academical school. 

But wo must first consider a writer of genius who had 
nothing academical in his com|)osition. 

Karl Mikael Bellman (1740-1795), the most original Bellman, 
and one of the most able of all Swedish writers, was an 
improvisatore of the first order (see Bellman). The riot 
of his dithyranibic hymns sounded a strange note of 
nature amid the conventional music of the Gu^tavians. 

Of the academical poets Johan Gabriel Ovenstjerna 
(1750-1818), the nei>hew of Gyllcnborg, was a descrijitive 
idyllist of grace. lie translated Paradise Lost. A writer 
of far more ^lower and versatility was Johan Henrik KeUgren 
Kellgren (1751-1795), the leader of taste in his time (see 
KELHiEEN). He was the first writer of the end of the 
century in Sweden, and the second undoubtedly was Karl Leopold- 
Gustaf af Leopold (1756-1829), “the blind seer Tiresias- 
Looj^old,” w'ho lived on to represent the old school in the 
midst of romantic times. Leopold was not equal to 
Kellgren in general poetical ability, but he is great in 
didactic and satiric writing. Ho wrote a satire, the 
Enehomiady against a certain luckless Per Enebom, and 
a classic tragedy of Virginia. He is little read now. 
Gudmund Goran Adlerbeth (1751-1818) was a translator, 
and the author of a successful tragic opera, Cora orh Alonzo 
(1782). Anna Maria Lcnngren (1754-1817) >vas a very 
popular sentimental writer of graceful verse, chiefly 
between 1792 and 1798. She was less French and more 
national than most of her contemporaries; she is a 
Swedish Mrs Hemaus. 
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Two writers of the academic period, besides Bellman, 
and a generation later than he, kept apart, and served to 
iner. lead up to the romantic revival. Bengt Lidner (1759- 
1793), a melancholy and professedly eleglacal writer, had 
analogies with such German sentimentalists as Novalis. 
He led a strange wandering life, and died, still young, in 
orild. extreme poverty. Ilia poems appeared in 1788. Tomas 
Thorild (1759-1808) was a much stronger nature, and 
led the revolt against prevailing taste with far more 
vigour. But he is an irregular and inartistic versifier, 
and it is imiinly as a prose writer, and especially as a 
very original and courageous critic, that ho is now mainly 
remembered. He settled in Germany, and died as a pro- 
fessor in Greifswald. Karl August Khrensvard (1745- 
1800) may be mentioned hero as a critic whose aims 
sonujvvhat resembled those of Thorild. The creation of | 
the Academy led to a great production of msthctic and | 
philosophical writing. Among critics of taste may bo 
mentioned Nils von llosenstein (1752-1824) ; the rhetor- 
ical bishop of Linkoping, Magnus Lehnberg (1758-1808) ; 
and Count Georg Adlorsparre (17G0-1809). Kellgren 
and Leo[)(>ld were both of them important prose writers. 

The excellent lyrical poet Frans Mikael Franzeii (1772 
1817) (see FiiAXznN), and a belated academician Johan 
David Valerius (1776-1852), fill up the space between 
the Gustavian period and the domination of romantic 
Timer- ideas from Germany. It was Lorenzo Tlainmarskold 
(1785-1827) who in 1803 introduced the views of Tieck 
and Scholling by founiling the society in Upsala called 
“ Vittcrlietcns Vaiiner ” (sco Hammarsicold). This passed 
away, but was succeeded in 1807 by the famous “Aurora 
ter- forbundet,” founded by two youths of genius, Per Daniel 
Amadous Atterbom (1790-1855) and Vilhelm Froderik 
Palmblad (1788-1852). These young men had at first 
to ondiirc bitter opposition and ridicule from the academic j 
writers then in power, but they supported tliis with 
che(’rfulncss, and answered back in tlnur magazines, 
Viilyfem and Fosforo^ (1810-1813). They were named 
“ Fosloristerna” (Phos]»horists) from the latter. The 
principal members of the school were the three writers 
last iiaiiied (see Attkruom) and Karl Froderik Dahlgren 
(1791 ISH), a luiinorist who owed much to the example 
of licllinan. Fru .lulu Nyberg (1785-1851), under the 
title of I^iiplirosyne, was their tenth Muse, and wrote 
agreeable lyj’ics. Among the Pliosphorists Atterbom was 
the m.in of iiio'.t genius. On the side of tlio Academy 
they were vigorously attacked by Per Adam Wallinark 
(1777 1858). One of them, Atter])oin, event ually forced 
the floors of the Academy itself. 

in l8ll certain }oung men in Stockholm founded a 
society for tlio elevation of society by means of the study 
thic of Scandinavian antiquity. This was the Gothic Society, 
'\e\y. which began to issue tho magazine called IJiUKt as its 
organ. Of its patriotic editors the most prominent was j 
ijer, Erik Gustaf Geijcr (1783-1847), but he was presently 
joined by a young man slightly older than himself, lOsaias 
Tcgner (1782-1846), afterwards bishop of Voxio, the 
greatest of Swedish writers (see Oeltfr and Tegn^,r;. 
Even more enthusiastic than either in pushing to its last 
extreme the worshij) of ancient mytlis and manners was 
Per Henrik Ling (1776-1839), now bettor remembered 
as tho father of gymnastic science than as a poet. The 
Gothic* Society eventually included certain younger men 
than these Arvid August Afzelius (1785 1871), tho 
first editor of the Swedish folk-songs; Gustaf Vilhelm | 
Guinadius (1789-1877), who has b(*cn somewhat pre- 
tentiously styled “ The Swedish Walter Scott,” author of 
the historical novel of Tord JJonde ; Baron Bernhard von 
Beskow (1796-1868), lyrist and dramatist; and Karl 
August Nicandcr (1799-1839), a poet who approached 
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the Phosphorists in manner. Tho two great lights of tho 
Gothic school are Qeijer, mainly in prose, and Togn6r, in 
his splendid and copious verse. Johan Olof Wallin Wallin 
(1779-1839) may be mentioned' in tho same category, 
although he is really distinct from all the schools. He 
was archbishop of Upsala, and in 1819 ho published the 
national hymn-book of Sweden, now ofUcially used in all 
churches ; of tho hymns in this collection, one hundred 
and twenty-six arc written by Wallin himself. 

From 1810 to 1840 was tho blossoming-time in 
Swedish poetry, and there were several writers of distin- 
guished merit wlio could not be included in eitlier of the 
groups enumerated above. Second only to Tegncr in 
gouius, the brief life and mysterious death of h>ik Johan stag- 
Siagnolius (1793-1823) have given a romantic interest tonelius. 
all that is connected with his name. His first publica- 
tion was the epic of Vladimir the (irrat (1817); to this 
succeeded the romantic poem lllanda. His singular 
dramas. The Barrhautee (1822), Si</ur<l which was 
I)Osthumou8, and The Marty re (1821), are <*steemed by 
many critics to bo his most original ])roducti()ns. His 
mystical lyrics, entitled Liljor i Saron (“Lilies in Sharon”), 
and his sonnets, which are the best in Swedish, may be 
recommended as among tho most delicate products of the 
Scandinavian mind. Stagnelius has been comjiared, and 
not improperly, to Shelley. Jilrik Sjoberg, who called Sjoborp 
himself “Vitalis” (1794-1828), was another gifted writer 
whose career was short and wretched. A volume of his 
[>ocms appeared in 1820; they are few in number and 
all brief. His work divides itself into tw^o classes — tho 
one profoundly melancholy, the other witty or l)oistcrous. 

Two humorous ])oets of the same perioil w^lio deserve 
mention are Johan Anders Wadnian (1777-1837), an 
improvisatore of the same class as Bi'llman, and Kristian 
Erik Fahlcrantz (1790 1866), bishop of Vesteras, whose 
humorous polemical i)oem of NoaFe Ark (1825) is a 
masterpiece. 

Among the poets w'ho have been mentioned above, the 
majority distinguished themselves also in prose. Bui the 
period w'as not one in which Swedish prosi* shone with 
any special The first prosaist of the lime was, 

without question, tlie novelist Karl Jonas Ludvig Aim- Alimivist 
<|vist (1793-1866), around whoso extraordinary i»ersonal 
character and caieer a mythical roniiiiice lias already 
collected (seo Alak^vist). He was enevelojmlii* in Jus 
range, although his storh's preserve most charm ; on what- 
ever subject lie wrote his style v\as always eK(|uisile. 
Frederik Gcdeihorgh (1784-1835) revised tho comic 
novel in liis run nm Traeenhtnj and Uttar Trail iutj. Tlie 
historical novels of (Tiimfelius have already been alluded 
to. Swedish history supplied tliemes for tho romances 
of Count Per Georg Sjiarre (1790-1871) and of Gustaf 
Henrik Melliii (1803-1876) But all these writers siuk Fieilnk-. 
before the sustained po|»ularity of the l’5nnish poetess ^***‘**”' ’ 
Fredrika Bremer (1801-1865), wliose storie-. have reached 
farther into the distant provinces ot the world *>f letters 
than the writings of any other Swede e\e(]>t Tegner (see 
Bremer). She was pri'ceded by Sofia Zelow, afterwards 
Baroness von Knorriiig (1797-1818), who wrote a long 
series of aristocratic novels. 

At the beginning of tin* romantic period a high position 
was taken as an iiidtq»erid('nt thinker by Benjamin IJbijer 
(1767-1812), who owed much at the outset to Kant and 
Fichte. Geijcr also distinguished himself iu jfiiilosophical 
writing, but tlio most oiiginal of Swedish j)hilosi>phers 
has htirn Kri.stofer Jakob Bostroni (1797-1866), a peri- 
patetic talker, who wrote little, but wliosc system has 
been reduced to literature by K, Claiison (1827-1859), 
Professor Axel Nybla3Us (b. 1821), and other disciples. 

A polemical writer of great talent was Magnus Jakob 
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Cruaenstolpc (17 95-1 865), of whose work it has boon said 
that ** it is not history and it is not fiction, but something 
brilliant between the one and the other.” As an historian 
of Swedish literature Per Wieselgren (1800-1877) has com- 
posed a valuable work, and ho has made other valuable 
contributions to history and bibliography. In history we 
meet again with the great name of Qeijer, with that of Jonas 
Hallonberg (1748-1834), and with that of Anders Magnus 
SLrinnholm (1786-1862), whose labours in the field of 
Swedish history were extremely valuable. Geijer and 
Strinnholm prepared the way for the most popular and 
perliaj)s the greatest of all Swedish historians, Anders 
Pryxcll (1795-1881), whose Berdttehfr ur Sveriska 

Jlistotien appeared in parts during a space of nearly sixty 
years, an extraordinary example of persistent and uninter- 
rupted work. As a legal historian the first place is easily 
maintained by Karl Johan Schlyter (b. 1795). Hans 
Jiirta (1771-1847) was a statesman who wrote with 
vigour on economical subjects. In science it is only 
])ossible to mention the celebrated names of Jons Jakob 
Berzelius (1779-1848) the chemist, Elias Fries (1794- 
1878) the botanist, Karl Adolf Agardli (1785-1859) 
the physiologist, and Sven Nilsson (1787-1883) the 
pala*ontologist. 

lunobeig. In the generation which has just i)a.Shed away, the first 
poet of Sweden, without a rival, was Johan Ludvig 
Buneberg (1804-1877), who divides with Tegndr the 
highe.st honour in Swedish literature (see Runebeeo). 
The other leading verse-writers were Karl Vilhelm Bottiger 
(1807-1878), the son-in-law and biographer of Tegn^r; 
Johan Borjeshon (1790-1866), the last of the Phosphorists, 
author of various romantic dramas ; Vilhelm August von 
Braun (1813-1860), a humorous lyrist; ‘‘Tabs Qualis,” 
whose ri‘al name was Karl Vilhelm August Strandberg 
(1818-1877); and August Teodor Blanche (1811-1868), 
the i)oi)ular dramatist. But liiineberg is the only great 
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poetic name of this period. In prose there was not even 
a Kuneberg. Novel-writing was sustained at no very 
high level by Karl Anton Wetterbergh (b. 1804), who 
called himself “Onkel Adam,” by Emilie Carlton (b. 
1807), whose autobiography has lately appeared, by Oskar 
Patrick Sturzen-Bocker, “Orvar Odd,” (1811-1869), by 
August Blanche, and by Marie Sofia Schwartz (b. 1819). 
Lars Johan llierta (1801-1872) was the loading journalist, 
Johan Henrik Thomander, bishop of Lund (17*98-1865), 
the greatest orator, Matthias Alexander Castr^Sn (1813- 
1852) a prominent man of scieneo, aud Karl Oustaf ai 
Forsoll (1783-1848) the principal statistician of this 
not very brilliant period. Elias Ldnnrot (1802-1884) 
is distinguished as the Finnish professor who discovered 
and edited the KaUvala, It is impossible to give an 
exhaustive list of names in so short a sketch as this. 

Swedish literature is not in a very lively condition at 
the present time. The most popular living poet is the 
Finn, Zakris Tupelius (b. 1818). Of a higher artistic 
merit are the finished lyrics of Count Karl Snoilsky (b. 
1841). King Oscar II. (b. 1829) is a genuine poet of the 
second order, as his father C’harles XV. was of the third. 
Karl David af Wirs6n (b. 1842) is an active writer on the 
conservative side. The best living author of Sweden is 
undoubtedly Viktor Bydberg (b. 1829), w^bo has written 
masterly novels and historical w’orks. The latest influ- 
ences from Denmark and France are beginning to be 
represented by Strindberg the novelist, and by Fru A. 
Oh. hldgrcn, the most successful Swedish dramatist of the 
moment. The revival of literature which lias been so 
marked in the other two Scandinavian countries Las not 
yet sjircad it^ito Sweden. 

AxUhoritils. — P. JlanselH, Samlade Vitterketsarhetm fr&n Stjern,’- 
hjeJm till 2kiUii\ B, K. Malmstrom, Qnniddraqoi vf J^unska 
VxttcrhHcm IJisforut ; V. AVieselgrcii, ^veruja iakona Jj}trratur; 
Warbuig, Hmusk LUteratxirlMoria i Sammnndray. (E. W. G.) 


SWEDENBORG, or Svedberq, Emanuel (1688-1772), 
was born at Stockholm January 29, 1688. His fathi*r, Dr 
Josper Svedberg, subsequently professor of theology at 
llpsala and bishop of Skara, was a jiious, learned, and a 
bravo man, who did not cacaiie the charge of heterodoxy, 
and believed himself to bo in constant intercourse with 
angels. Emanuel shared as a child his father’s piety, and 
his parents thought tliat “angels spoke through him.” 
His education embraced the Latin, Greek, and Hebrew 
languages, and, above all, mathematics with the natural 
sciences, but seems to have been curiously defective in 
theology. Endowed with unusual intellectual jiow'trs and 
an iron constitution, he uc(|uired vast stores of learning 
in all those branches. Having com2>Icted his university 
course at Upsala, in 1710 he commenced the customary 
European tour, visiting England, Holland, France, and 
Germany, studying esjiecially natural philosophy, though 
alternating it with the composition of Latin verses, little 
of the [loet as there was in his nature. In 1715 he 
returned to U 2 >sala, and devoted himself to natural science 
and various engineering works. From 1716 to 1718 he 
imblish^d a scientific j>eriodical, called Deadalus Hyper- 
hureus, a record of mechanical and mathematical inven- 
tions and discoveries. In 1716 ho was introduced to 
Charles XII., who a2>pointed him assessor in the Swedish 
college of mines. Two years later he distinguished him- 
self at the king’s siege of Frederikshall by the invention 
of machines for the transport of boats and galleys over- 
land from Stromstadt to Iddefjord, a distance of 14 
English miles. The same year ho published various 
mathematical and mechanical works. At the death of 


I Cfliarles Xli. Queen Ulrica elevated him atid his family 
I to the rank of nobility, by which his name was changed 
from Svedberg to Swedenborg. The next ,>ears were 
devoted to the duties and studies connected xvith his 
office, which involved the visitation of the Swedish, 
Saxon, Bohemian, and Austrian mines. In 1724 he w^as 
olTered the chair of mathematics in the university of 
Upsala, which 1 j declined. Gradually bis inquiring and 
l)hdoso2)hical mind led him to wider studies than those of 
his profession. As early as 1721 he w^as seeking to lay 
the foundation of a scientific explanation of the universe, 
when ho published his Proih'omns Prinriyuontm Penwi 
Natnraliuvi and had already written liis Prinnpia in its 
first form. Thirteen years later, in 1734, appeared in 
three volumes Opera PhiUmphica et Mint) alia, the first 
volume of which (his Prinnpia) contained his view of the 
first principles of the universe, a curious mechanical ana 
geometrical theory of the origin of things. The same year 
followed Prodrmnus PkUosophieR ratiocinaniis de Infinita H 
Causa Fiiiali Oreatianisy which treats of the relation of 
the finite to the infinite and of the soul to the body, seek- 
ing to establish a nexus in each case as a means of over- 
coming the difficulty of their relation. From this time he 
applied himself to the problem of discovering the nature 
of soul and spirit by means of anatomical studies. He 
travelled in Germany, France, and Italy in quest of the 
most eminent teachers and the best books dealing with the 
human frame, and published, as the results of his inquiries, 
among other works, his CEconomia Regni AnimalU (Lon- 
don, 1740-41) andii?c/7»«m Am?na/^’(ThelJague, 1744-45, 
London, 1745). But a nrofound ehange was coming over 
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him, which was to make of the scientific inquirer the super- 
naturalist prophet. Neither by geometrical, nor physical, 
nor metaphysical principles held ho succeeded in reaching 
and grasping the infinite and the spiritual, or in elucidat- 
ing their relation to roan and roan’s organism, though he 
had caught glimpses of facts and methods which ho 
thought only required confirmation and development. 
Late in life he wrote to Oetinger that he was introduced 
by the Lord first into the natural sciences, and thus pre- 
pared, and, indeed, from the year 1710 to 1744, when 
heaven was o])ened to him.” This latter great event is 
described by him as “ the opening of his spiritual sight,” 
“the manifestation of the Lord to him in person,” “his 
introduction into the spiritual world.” Before his illu- 
mination he had been instructed by dreams, and enjoyed 
extraordinary visions, and heard mysterious conversations. 
According to his own account, the Lord filled him with 
Ilis spirit to teach the doctrines of the New Church by 
the word from Himself ; He commissioned him to do this 
work, opened the siglit of his spirit, and so lot him into the 
spiritual world, permitting him to see the heavens and the 
hells, and to converse with angels and spirits for years ; 
but he never received anything relating to the doctrines of 
the church from any angel but from the Lord alone while he 
was reading the word {True (Jhn'aHan EeJigion^ No. 779). 
He elsewhere speaks of his office as principally an opening 
of the spiritual sense of the word. His friend Bobsahm 
reports, from Swedenborg’s own account to him, the cir- 
cumstances of the first extraordinary revelation of the Lord, 
when Ibi appeared to him and said, “ I am Cod the Lord, 
the Creator and Bedccmer of the world. I have chosen 
thee to unfold the spiritual sense of the Tilly Scri[)ture. 
1 will Myself dictate to thee what thou shalt wr^te.” From 
that time he gave up all worldly learning, and laboured 
solely to expound sinritual things. But it was some time 
before he became quite at home in tlie spiritual world. 
In the year 1747 he resigned his post of assessor of the 
college of mines that he might devote himself to his higher 
vocation, requesting only to be allow’ed to receive as a pen- 
sion the half of his salary, lie took u[) afresh hh study of 
Hebrew, and began his voluminous w’orks on the interpreta- 
tion of the )Scrii)ture8. The principal of these is the J7ra?i(( 
Cuihstia in eight quarto volumes, which he printed in Lon- 
don between 1749 and 1 7.06, professing to have derived 
tlio whole of it by direct illumination from the Almighty 
Himself, and not from any sjurit or angel. His later work 
De Givlo et de hifenio (London, 1758) consists of extracts 
and portions of the Arcana, ITis MS. work Ajxy^alyimu 
JSjrpiicafa, expounding the doctrines of the New Church, 
was prepared in 17r)7-.09. In 1 763 aiipeared his Sapiaitia 
Aiujelica de Diviuo Amort et de Divina Sapientia, containing 
the most philosojihical brief account of the principles of the 
New Church. The long list of his subsequent writings will 
be found in the works mentioned below, flis life from 1747 
was spent alternately in Sweden, Holland, and Jiondon, in 
the composition of his works and their publication, till his 
death, which took place in London, March 29, 1772. 

Ho was a man who won the rcajicct, confidence, and love of all 
who came into contAct witli him. Tliongh people iiiiglit disbelieve 
in his visions, they feared to ridicule thorn in his presence. Ilis 
manner of life was siniplo in the extreme ; his diet consisted chiefly 
of bread and milk and largo (piantitios of eofiee. Ho ])aid no 
attontion to the distinction of day and night, and sometimes lay 
for days together in a trance, while liis servants were often dis- 
turbed at niglii by hearing what ho called his conflicts with evil 
spirits. But his intercourse with spirits was often perfectly calm, 
in brood daylight, and witli all his faculties awake. 'Phreo extra- 
ordinary instances are produced by his friends and followers in 
proof of his seerbhi]) and admission into the unseen world. But 
there exists no account at first liand of the exact facts, and Sweden- 
borg’s own reference to one of these instances admits of another 
explanation than the supernatural one. The philosopher Kant was 
strack by them in 176S, but in 1766, after further inquiries, con- 
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eluded that two of them had “ no oiner foundation than rommon 
report {gemdiM Sage).'* See Kchrbuch’s edition of Kant’s Tramm 
cinea Qeisteraehera (Lcipsic, 1880). 

Swedenborg’s theosojihie system is most brieily and (‘omprehen- 
sively pi*e8ented in his Dimne Ltm and IHvuie IVhhmi. ITie 
iKiiiit of view from which God must b« regarded is that of His 
being the Divine Man. 1 1 is esse is infinite love ; H is luanifestulion, 
form, or body is infinite wisdom. Divine love is the self-subsisting 
life of the universe. From God emanates a dixiiio sphere, which 
; ajTpears in the spiritual world as a sun, and from this spiritual mid 
again proceeds the sun of the natuial vorld. The spiiilual sun is 
the source of love and intelligence, or life, and the natural sun 
the source of nature, or the receptacles of life; the Inst is alive, 
the second dead. The two worlds of natuie and sjiirit are juufcctly 
distinct, hut they aie intimately related by analogous siil (.stances, 
laws, and force.s. Each has its atinosidicrcs, wateis, and earths, 
but in the one they are natiiial and in tlie other spiritual. In God 
there are three infinite and unci'eatc*d “degrees” of being, and in 
man and all thingH corresponding three degie(‘s, finite uni cicated. 
Tliey are love, wisdom, use ; or end, cause, and clhs’t Tlic final 
ends of all things aic m the Divine Mind, the ("inses of all things 
in the spiritual world, and tlieir elfeels in the natuial norld. By 
a love of eaeh degree man comes into conjunclion with them and 
tlie w^orlds of nature, spirit, and God. The end of eu-alum is that 
iiiun may have this conjunction and become the image ol his 
(Veator and creation. In man aic two receptacles lor (Jod, the 
will for divine love and the understanding for duine wi.sdoin, 
— that love and wisdom flowdiig into both so that they beiomo 
human. Before the full tliis influx was free and unhindered, and 
the coiij miction of man with God ami the cieution comjklete, hut 
from that time the connexion was iiitciTiijded and God had to 
interpose by .sucee,ssive dispensations. At last the power and 
influence of the spirits of darkiic.s.s, with whom im.iii ass<(ciate.s 
himself by his sin, Ik'chiiio so great that the c.Mslenie ot the 
human race was threatened, and .Jehovah was nectssitaled to 
descend into nature to restore thes connexion hetween Himself and 
man. He could not come in Ills unveiled Divinity , lor the “ hells ** 
would have then perished, wdioiii In* did not sock to destioy hut 
only to subjugate. Another juirnosi^ of Jcliovali’s iiicaiinition W'os 
the manifestation of His divine love moio fully I ban ever before. 
Swedenborg wholly rejects the orthodox iloiliiiie of atoiicmciit; 
and the unity of God, as op]>owd to his idea ol tin* tiinity of the 
church, is an essential feature of his teacliiiig. Aiiother'distnic,. 
tive feature is that Jehovah did not go hack to hea\eii without 
heaving behind Him a visible reiirc.seiitative of llimst If in tlic word 
of the Scripture. I'his word is an eternal iiiciirmition, with its 
threefold sense — natural, sjiiiitual, celestial And Swedenborg is 
the divinely commissioned expoumlei of this thri'clold sense of the 
wold, and so llie founder of the New (’liuich, the jiaraclelc of the 
last di-speiisation. That lie miglit perc<‘ne and umlei stand tlio 
spiritual anu the cc]e.stial senses of the won] he enjou*d immediate 
revelation from tku Lord, w’as admit led into tlie angelic woild, and 
had committed to him the key (»f “ eoriespoiidenees ” with which 
to unlock the divine treasures of wisdom SwedmlHUg claimed 
also to have leaint by liis udmission into the ^]tlIltual woild the 
true states of men in the next lile, the seeiieiy and oei npalions of 
heaven umi hell, the true doctrine of J’rovidence, tin* oiigin of evil, 
the H.mctity ami jierpidinty of marriage, and to Jjju(‘ be«‘n a witness 
of the “last judgnn lit,” or the second coming of the Loid, wliiih 
took ])hice in the year 17.^»7. It was then tb.il the New Church, 
or the New' Jerusalem, w’ns inaugurated, and Swedenborg claimed 
to bo the divjiiclv appointed piojdiet and teacher of its (loetiines, 
and maintained that Ins levelalions excel all tliat piei’eded them. 

Swtdcnborijinnism. — Swedenhorgianism, as jnniissed by Sweden- 
borg’s lollow’er.s, is based on the belief of Svetlnibeig’s elaims to 
have w'ltiiessotl the last judgment, or the second adM nt of iln* Lord, 
with the inauguration of the New Clinieh tliiongli tlie new .system 
of doctiino promulgated by him and deiived lioin tin* Seiipturcs, 
into the true sense of wdiich he was the lizst to In' intnxiueed. 
The doctrines of the New Chuuli arc tliose of the inteiiial sense of 
the W'ord a.s revealed to Sw’cdenhoig, who leeeived tlnm into his 
understanding and puhlislied them llirougli the pi<‘ss and mit us a 
preacher. They are. briefly— (1) that the Loid .lesiis Ghrist is the 
only God, that in Him tln iV is the Trinity of Fatlier, Sim, and Holy 
Ghost, the Father being ills infinite divine nature or .soul, the Son 
His glorified human imtuie or divine body, and tbo Jlo!\ Sjuiittlio 
life pioceeding fiom His divine liumanity for the hulvalioii ol man ; 
(2) that the Father in His eleinal iiuinanity descended as the Loid 
Jesus Christ to the earth, assuming fallen human nature, that in it 
he might conquer hell and deliver mankind from its inllueiiec ; (8) 
that the Sacretl Script ure.s are the true word of God, aet'ommodufed 
to the understanding of angels ami men, and i-onstilutiiig the 
{icrjietiial medium between heaven and the church, the law of 
correspondence liaving be<*n revealed by the Lord to Sweilcnhorg 
as the key for their interpretation ; (4) that man is not saved by 
faith alone but by a life accoiding to the woid, the surnriiary of 
which is the decalogue ; (6) tliat heaven is made up of those who 
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keep («od's commandments and love Him and Ills kingdom, and 
hell of those who love thomselvos and tho world ; (6) that the 
spiritual world — 'heaven and liell — holds tho same relation to the 
natuial world and its inhabitants as the soul to tho body, being 
in and around the natural world and its life, and that after the 
death of tho body the spirit continues to live in the spiritual world 
it had })rcviously though unconscinnsly inhabited. Swede nborgians 
now ronstituto’a widely spread and considerable society, with a 
regularly constituted fM'cloHiastical organization and a zealous 
missionary activity. Soon after Swedenhorg’s death students of 
his works ill England and Sweilen began to traiuslato them from 
the liRtin and to sprca«l his views. First in time and activity 
amongst these early Swctlenborgiaiis W'as the Rev. John Clowes, 
rcctoi of St Jolin’s, Manchester, who translated the whole of several 
treatises. Tho lirat public meeting of Swedeiiborgians, from which 
dates the foundation of the society, was held in London Decem- 
Imt 17«lh and was attended by five ]icrsons. The separation of 
the .society fioin the “old church” as a religious body, with its 
distiiK’t creed, worshij), and ccclesiasth*al organization, took place 
May 7, 17^7, and its lirst place of worship was in Creat Eastchcan, 
London. Tin* lirst general eonference of the Now Church w’as held 
April 17, 1789, in tliis chapel, when a seriosof re.solutions coiicom- 
ing the crecil, the sacraments, and ecclesiastical order of tho .society 
weie ado])ted. At tho same time- churches b(*gafi to bo foiincd 
in various towns in Fiiigland and in America. Towards the end 
of the century Swedenborg’s iloetrines obtained a considoiablo 
degree of occcptaiice on the. Continent, separate societies having 
arisen here and there. Meantime tho Manchester I'rinting Society, 
under Mr (Mowes, jirinted and diKtiilmted Swedenborg's works in 
large niirnhei.s. In 1810 a L«mdon Printing Society was forineil, 
W'liich has been very active in the sanio way to tlie pieseut time. 
In 1817 a convention of tlio Aniciican New (’Imrcli was held in 
Philadi'lphia, whidigave juoof of tho growth of tho body iii the 
TTnited Stag's. The same 3 car tin* tcntli general conference of 
the English scdmii of the church was attended by t wenty-scvoii 
delegates and uiiiiisters of various societies, and in 1821 there wore 
njMvanls of iilti-tw'o of tliesc in Croat Britain. At tho geneial 
coiifciviu'c in lS8f» it was rcjiorteil that thoie were sixty-five 
soeietics or churches in (heat Jintain connected with tho con- 
ference, having f>7()6 registered nienihcrs, tlio net increase of the 
year hidng 119. The names of thirty-two ordained ministers 
appear in the report ; tlie investments of tho society amount to 
i:00,4rtH; and thcic aro a dozen educational and missionary institu- 
tions in connexion with it. Sonic of the New (’hurch day schools 
are amongst the largest and most ctUcicnt in the kingdom, Fiom 
the same leport il ajipears tliut tho New (Munch ha.s societies or 
institulion.s in most Bntisli colonies as well as in the ]irincipal 
countries of Europe. The report of tlni (lencral Convention of the 
New* Jcru.salem in tho United States, 1885, gives tho names of 116 
8oci«‘lies in America, ^Mth nearly tlie same iiumluT t»f ordinary 
niinistcis In Ital^v, Swe<len, and Prussia there is a Swedeiihoig 
niissioii su''t.iiiied by hclj> fioiii England and Amcriea. In South 
(leriiiaiiy theie exist congiegations of the New Chuieh, and the 
librarian of the university ol Tubingen, Dr Immanuel Taftd, iva.s 
exceedingly active until his dc.itli (1862) in the ]»uhlicution and 
tr.an.** hit 1011 of Swcdenhorg’.s woiks, and in the vindication of the 
(loctrineH wf tlie New Chiindi. In Austrli, Norw'ay, and Switzerland 
also theic aie congregations. But, in addition to full converts to 
Sw'edculuugiaiiisni, a consiiderable numher of prominent theolf)gians 
and otlier thniker.s have been attracted by Swedenborg’s works anil 
])arts of his sysloin. While the extravagant anthro[tomorphism, 
the mechanical inalcriHli.sni, tlie theological iiarrow'iicss, the wdld 
allegori/ing, the- entire nbsoneo of historical kiiowdeilge, and the 
asloiinding projdietic claims of the man and lii-ssjatem, — in a word, 
the (liiosticism of Swedeiihoig and liis followcis, — must he otlcnsivo 
to ))hi]osoj»hical minds, the\ can discover in his w’nliiigs and the 
drift of his thought line eihictil view’s, juofound glances of insighi 
into the depths of the uni veisc,—(iod, iiatuH*, man, and liis destiny, 
riie names of Octingor, Herder, (ioorros, (\>leridge, Emcr.son, J. f). 
Morcll may he given as proof of this. Such thinkers were attractisl 
by one or more of the dominant and pervading piinciplcs or tenden- 
cies of Ills extraordinary mind. For he felt, ifhe did n(»t adequatel}^ 
expouml, the harmony of tho universe, th« fuiidaiiiental unity of 
being and thought, of knowledge and wdll, of the divine and tho 
luiman ; and liis w’ild system of allegory, with his eijually wdld 
communications with the uiiseon w'orld, failed to conceal a deep 
iiioiiil and iiitcllcctua] revolt against tho most irrational forms of 
traditional oithodoxy, while his dee]> spiritual nature sjmrned the 
shallow' intcllcctiialisni of the rationalists of the 18th century. 

Literafinr. — \ ilcti collection of n)ntcriHl<i for a life of .Sweilcnhorg In 
mmtit cmctrmuq the Lite awJ Character of ftwedtnbargt Collected^ Tjanflated^ 
and Annotated, by Di. U. L- Inft I, In 3 Miln., SwcJpnborg -Society, lH7fi-77. Of 
F.ni;lisli ll\i*B tlio piincipnl au* — h'lnanuel Smedetdiorij, a ItiMtraphp, by J. J G. 
Wilkinson, liondoii, IMS; Sindtnhorif, a Jiunjraphv and an JCjiwstUon, by E. 
Paxton Hood, London, Ih-M; Sit edniboiv, Am Li/e and WritingSf by Wlllhun 
White, ISOO, icvriitt(*n In Jsrj tind in isys; Kimmuil tSuedenbori;, the J^pirituni 
Colwnbiigf a SAefeh, by S K , 2<l c<l , Ixnidon, 1877. A useful luindbook of 
Swedenborg’s tlicologv, con.sjsrini; of extracts In English from bis ninnernus 
works, is tho Compendium o/the Theological Wnlingi of Emanuel Sicedenborg^ by 
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the Rev. Samuel Warren, London, 186JS. Brief Bunimarles of his system and 
writings are given In all the above biographius and In Edmund Swift's Manwtt 
of the Jhetnnei of the New Churchy Uindon, 188d. Important critiques from 
independent points of view aio "Emanuel Swi*denboig," in the Proipeetive 
RevieWf Hay 18A0; ‘'The Mystic, " In Emerson's Representative ifen, 1850; 
Kant's Tr&ume einet Oeieterfehere, 1766 (the best edition by Kehrbach, Leli»ic, 
1880); Herder’s "Emanuel Swedenborg," In his Adraetea {Werke xur Phil, waf 
Oesch , vol. xli. pp. 110-125) ; Goerres's Emanuel Swedenborg^ seine Visionen und 
setn VerhiiUnUs tur Kirehe, 1827; Doimer’s Oeech. d, Prot. Theol., Munich, 1867, 
pp. 662-07. For the lilstory of Swedenborgianistn, see Rite and Progtvss of the New 
Jerusalem Church in Englandf America^ and other Parts, by Robert Iliudmarsh, 
edited by K. Modeley, London, 1861 The chief apologetic work Is Noble's Appeal^ 
10th od. 1881, London. See also National Review, April 1858. (J. F, S.) 

SWEET POTATO. See Potato. 

SWIFT, a bird so called from the extreme speed of ita 
flight, which apparently exceeds that of any other British 
species, the Hirundo ajtm of IdnnEeus and Cypsvlm a pus 
or munmus of modern ornithologists, who have at last 
learned that it has only an outward resemblance but no 
neai’ aflinity to the Swallow ((mfc,p. 729)or its allies. 
Well known as a summer- visitor throughout the greater 
part of Europe, it is one of tho latest to return from 
Africa, and its stay in the country of its birth is of the 
shortest, for it generally disappears from England very 
early in August, though occasionally to be seen for even 
two months later. 

The Swift commonly choosexs it.M ne.stiijg-pla(je in holes under the 
cavcR of biiihlings, but a crevico in the lai’is of a quarry, or even a 
hollow tree, will beiTcit with IheaccomiiKHlationit requires. This 
indeed IS not much, since every natural function, except sleep, 
oviposition, and incubation, is perfoimed on tlio wing, and the 
easy evolutions of this bird in the air, where it remains lor hour*^ 
together, arc the, admiration of all who witne.ss them. Thougli 
considerably larger than a Swallow, it can he lecognizoil at it 
distance 1 un.s hy its size than hy its peculiar sha]»e. M'he head 
scarcely jirojccts from the anteiior outline of the ]>ointcd wings, 
whicli form an almost continuous curve, at nglit angles to whkli 
extend the Ixt'y and tail, resciuhliiig the handle of the crescentic 
entt ing-knifo used in several trades, w’hilo the wings represent the 
hlade. MMie .node of llight of the two birds is also unlilce, that of 
(lie Swdft being much more steady, and, rapid as it is, onhnaiiljr 
free from jerks. The W’hole ]»lnmagi*, exciqit n gicyish-whitc ]>atch 
under the chin, is a sooty black, but glossy above. Though its. 
ac'tual breeding- places are by no means numerous, its ext nioi din ary 
speed and discursive habits make the Swilt widely distnbute‘il ; 
and tliioiighout Knglaml scarcely a smnmer’s day passes without 
its being seen in most jdaces. A larger species, (J. mclhit or 
C. (djniitts, with tlie low'er jiarts dusky white, whndi has its homo 
ill many of the mountainous }>arts of central and southern Euro]ic, 
has several times been observed in Britain, and tw'o examples ot a 
species of a very distinct genu.s, ylcantJiyUis (or Chu'tura), ■which 
Inus its home in noilheni Asia, Imt legulaily emigrates thence to 
Australia, have been obtained in England {Pmc. ZvoL Eocirty, 1880,. 
p. l y 

Among other ncniliarities the Swifts, as long ago descrihcil 
(prohahl}^ from Jolin IJuntci’s notes) hy Home (77/ i/. Tr«?w.,18l7, 
]ip. 22*2 ef srqq., j>l. xvi.), aie reinarkahle. for the develojuncnt of 
I heir salivary glands, tlie Hccrclion.s ol ■which serve 111 most speciea 
to glue together the matciials of which the nests arc composed, 
and ill the species of the genus ColiocaUa form almost the whole 
suhstance of the. structure. Tlicse are the “edible” nests so 
cag«‘rly sought by Chinese epicures as an ingredient for souj), and 
their compo.sition, though announced many years since by Homo 
{nf supra), whose statement w’as conlinnetl liy Bciushdii (Act. Stic. 
Sc. Indo-N€crlandica\ iii. Art. 5, nwAJuarn. Jvr (tmitholwjic, 1859, 
pp. 111-119), has of Jute been iiecdle.s.sly doubted in favour of tho 
jiopular belief tliat they were made of some kind of sen-WfO(l,Alq/r, 
or other xogetnhle matter collected by the birds.® It maybe ho]>ed 
tbnt Hie examination and analj-sis nuule. by Mr J. R. (Ireen (Jour- 
nal nf rhfjHiologij, vi. pp. 40-45) have aettied that question for all 
time, 'riicsc remarkable nests eon.sist essentially of mimiis, secreted 
by the salivary glands above mentioned, wdiich dries and looks like 
isinglass. Their niarkelahlo value ticiiends on their colour and 
purity, for they are often intermixed w'ltli feathers and other foreign 
substances. The Swifts that construct these “edible” nests form 
a genus CoUocalia, of wliich the number of species is uncertain; 
but they iuhaliit chiefly tho islands of tho Indian Ocean from the 
north of Aladagascar ea.stwaid, as well as many of the- tropical 

^ This 8|)ecies, A, caudacuta,\\n.\t been generally, but Mr Hume says 
(Stray Feathers, ix. p. 220) ■wrongly, idontifled with the Uirundociris 
of Pallas. So many authors have recently nsenbed the foundation of 
the genus (Uutlimt to Stiqihons in the year 1825 that it may not ho 
amiss to state that it.s origin d.'itti.s only from 1826, the same year in 
which Boio pstahli.shed the romrocnsiirate genus AcanthylUs, 

Hence cue species has been called Collocalm fucijifMga. 
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litodf of the Ji’aoifio eo far aa the Marqueaas^— one species occur* 
ring in the hlll-eountry of India. Tliey breed in caves, to which 
they resort in great numbers, and occupy them jointly and yet 
alternately with Bats— the mammals being tlio lodgers by day and 
the birds by night. ^ 

The genus Cypselua, as noted by Willughby, with its 
American ally FanyjitUa, exhibits a form of pedal struc- 
ture not otherwise observed among birds. Not only is 
the hind-toe constantly directed forwards, but the other 
throe toes depart from the rule which ordinarily governs 
the number of phalanges in the Bird’s foot, — a rule which 
applies to even so ancient a form as Arclieeopteryx (see 
Bmus, vol. iii, p, 728), — and in the two (^ypselino genera 
just named the series of digital phalanges is 2, 3, 3, 3, 
instead of 2, 3, 4, 6*5, which generally obtains in the Class 
Aves. Other Swifts, however, do not depart from the ! 
normal arrangement, and the exception, remarkable as it 
is, must not bo taken as of more value than is needed for 
the recognition of two sections or subgenera admitted 
by Mr Sclator in his inonographical essay on the Family 
iPr<)c. ZooL Society^ 1865, pp. .593 617). There seem to 
bo about half a dozen good genera of CypaeliAsa^ and from 
fifty to sixty species. Their geographical distribution is 
much the same as that of the Ilir'undimdijp (cf, Swallow, 
vt svpra ) ; but it sliould bo always and most clearly borne 
in mind that, though so like Swallows in many respects, 
the Swifts have sc-arcely any part of their structure which 
is not formed on a different plan ; and, instead of any near 
affinity existing between the two groups, it can scarcely 
be doubted by any un]>rejudieed investigator that the 
Cypaefidos not only differ far more from the Jfh'vndinidse 
than the latter do from any other Family of but 

that they belong to what in the present state of ornitho- 
logy must be deemed a distinct Order of liirds- that 
which in the present series of articles has been called 
Picartsp, That the relations of the Cypaelidji to the 
TroM/idai (rf, lluMiyTiN(i-BiRD, vol, xii. pp. 357 sq.) are 
close, aa 1ms been asserted by L’Herminie and Nitzscb, Dr 
Burmeistcr and Prof. Huxh'y, is denied by l)r Shufeldt 
{Pror. Zool, Horiety^ 188.5, pp 886 914), but the views u£ 
the last have since been controverted by Mr F. Lucas 
{Aulc, 1886, pp, 444 1.51). (a. n.) 

ift’8 HWTFT, JoNATH\N (1CG7 1745), dean of .St Patrick’s, 
•y the greatest satirist of his own or i)erhap8 of any age, was 
born in llocy’s (/ourt, Dublin, November 30, 1667. Like 
Popovs his family was of Vorkshire origin ; in the time of 
Charles 1. the representative of one branch had obtained 
a peerage, which expired with him. The first of his own 
immediate ancestors known to us wms a clergyman, rector 
of St Andrews, Canterbury, from 1569 to 1592, whose son 
succeeded him in that living, and whoso grandson was the 
llov. Thomas Swift, vicar of Goodrich in Herefordshire, 
renowned for his eccentricity, his mechanical ingenuity, 
and, above all, his stubborn devotion to Charles 1. and the 
persecutions he underw^ent in consetjuence. Plundered 
thirty-six times, and ultimately ejected from his living, he 
died in 1658, leaving his thirteen children a small and 
greatly impoverished landed estate and the questionable 
advantage of a substantial claim on the gratitude of the 
restored sovereign. More fortunate than most ruined 
cavaliers, his eldest son Godwin soon obtained the attorney- 
generalship of the palatinate of Tipperary. This jiiece of 
good fortune naturally attracted other members of the 
family across the channel, — among them Jonathan, one of 
the youngest of nine brothers, but already liuslmnd of 
Abigail Ericke of Leicester, a lady of ancient descent and 
means more limited than his own. A student of law, but 

^ Mr H. Pryo»* lias ono of the accounts of some of those 
caves in North Borneo [Proc, Zool Society^ 1886, pp. 632-638), which 
may be read to advantage. 


never called to the bar, Jonathan appears to have subsisted 
for some years on windfalls and casual employments. At 
length (1665) he became steward of the King’s Inns (an- 
swering to the Inns of Court in England), an office of small 
emolument. Two years afterguards he died suddenly, 
leaving an infant daughter and a widow pregnant with toe 
future dean of St Patrick’s. So embarrassed had his circum- 
stances been that, although considerable debts were owing 
to the estate, Mrs Swift was for the moment unable to pay 
the expense of bis interment. Thus Swnft’s first experience 
of life was that of a dei)eiidant on the charity of his uncles, 
more partieulaily of Godwin ; and the inevitable bitterness 
of the situation was aggravated by the grudging manner 
in which the Tip^.erary official seemed to dole out his 
parsimonious help. In fact, the apparently i*robperous 
relative was the victim of unfortunate speculations, and 
chose rather to be reproached with avarice than with im- 
prudence. A virulent resentment became ingmined into 
the youth’s whole nature, and, though ultimately act^uainted 
with the real state of the case, he iic\er mentioned his 
uncle with kindness or resjiect. Otlier relatives did more 
to merit his regard. Yet he took no pride in his Irish 
connexions or nativity, and a singular adventure in his 
infancy seems to have afforded him a pretext for insinuat- 
ing that he was really born in England. When ho was 
but two years old his nurse, a native of Whitehaven, 
was recalled to that town by on illness in her family. So 
attached had she become to her charge as to clandes- 
tinely carry him away with her Mrs Swift was induced 
to consent to his remaining with her for a time, and 
the child spent three years in Cumberland. By his 
return his education had made considerable progress, and 
in the next year lie was sent to the grammar school at 
Kilkenny. There c*an be no question as to the author of 
6V//n>fr having been a rt'inarkable cliild, but unlortunately 
only ono anecdot** of his school-days has been ])reserved. 
It is the story, gra])hically narrated by Limself, of his 
having once invested the wdiole of his pocket-money in tho 
purchase of aii old horse condemned to the knacker’s yard, 
his momentary triumph o\er his school-fellows, and his 
mortification on discovering the usdessnoss of his acqui- 
sition,- an anecdote highly characteristic of Ins daring 
pride and ambition, ami from which, instead of tho moral 
he professed to discover, he might have derived an augury 
of tho majestic failure of his lite 

In April 1682 Swift nmirieulated at Trinity (.ollege, 
Dublin, wdioic he failed to distinguish liimself. ‘'By 
the ill-treatment of his neaiest lelations,” he says, mean- 
ing especially his uncle (iodwin, “ho was so discouraged 
and sunk in his sjnrits that he too much neglected his 
academic studies, for some ])ait of which ho had no great 
relish by nature ; so that wdien the tiiiif came for taking 
his degree as bachelor of arts lie was st(.pped of his 
degree for dulness and insufficiency, and at last hardly 
admitted in a manner little to his <iedit, which is called 
in that college sjHfritd! Fehiuaiy 15, 108.5.” The 

college roll, nevertheless, shows that the only subject 
in which .Swift absolutely iailerl was natural ].hilosoi)hy, 
including miitlieniatics, in which the fulure author of the 
Voyayc io Lapnta W'as hardly likely to excel, nor is it 
surprising that a student of fittiil and unruly Icmperament 
should have performed his obligatory theme imjUginier. 
Ills examination in Greek and Latin was satisfactory, and 
the extent of desultory iiiformnlion evinced by his writings 
8eein.s to prove that he had always been an industrious 
reader. Ills moitification made 1dm reekless, and he 
repeatedly underwent ueadetide censure during the next 
three years, though it is not certain whether some of the 
records supposed to apply to him do not in fact relate 
to his cousin Thomas' 
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Swift and In 1688 Swift qautoa the university, and, after a brief species of composition in which he was little qualiM to 
Tauiple. residence with his mother at Leicester, entered the family eKcel. He has, indeed, a name among the poets of Eng- 
of Sir William Temple at Moor Park, near Farnham,as he land, bat the merit of his verse is usually in the ratio of 
declares for the advantage of Temple’s conversation, but its approach to the semo pedeetru^ Mistaking the nature 
at least partly as an amanuensis. A distant relationship of his powers, he must needs begin with Pindarics, and the 
between his mother and Lady Temple appears to have result may be imagined. Yet his own simple account of 
recommended him to tliis post, which he found trying to his feelings while endeavouring composition proves that 
his pride and independence. Temple was, as Swift ad- the mood was right though the channel was wrong, and 
mitted, ^^a man of sense and virtue,” but his temper was that there was error as well as truth in his kinsman 
exclusive, his manners formal, and he had retired from Dryden’s severe and unforgiven remark, “ Cousin Swif^ 
public affairs from self-regard and over-fastidiousness. If you will never be a poet.” Swift’s ffrst prose composi- 
ho solaced his voluntary ostracism by a comparison with tion betrayed his resentment. In the Battle of the Booke 
the elegant retirement and lettered ease of Cicero, it did (1697), a satirical contribution to the controversy on the 
not therefore occur to him to compare his obscure Iri^ comparative merits of the ancients and the moderns raised 
secretary with the Koman orator’s amanuensis Tiro, who by Perrault, but with especial reference to the question of 
had, at least, invented shorthand. We, who know that the genuineness of the letters of Phalaris, on which his 
in the patron’s place the dependant would have governed patron Temple had taken the wrong side, Swift for the 
the nation, need not be surprised at finding, full twenty first and last time committed a plagiarism, and sought to 
years afterwards, the iron of servitude still rankling in the conceal it by an untruth. It is undoubtedly adapted, 
latter’s haughty soul. He withdrew from Temple’s service though certainly improved from, De Calli^res’s Uistoire 
on a pretext of ill health from May 1690 to August 1691, Poetique de la Guerre nouvellenient declarec eutre les An- 
but returned, and undoubtedly made himself useful to his ctens et lee Modernes, Here also his sarcasm for the firat 
employer, who on one occasion rendered him the medium and last time recoiled upon himself. The satire against 
of a confidential communication to King William, who had Dryden and Bentley wants, indeed, nothing but truth to be 
consulted Temple on the bill for triennial parliaments, then excellent; but the pictures of the former in his monstrous 
sanctioned by both branches of the legislature. Bwift did helmet and the latter in his patchwork mail yield in 
his best to enforce Temple’s arguments in favour of the ludicrouaness to the idea of the author of the Pindaric Odea 
measure, and was in after life wont to refer to the failure presuming to ridicule the author of Ahaalom and AcMto- 
of his rhetoric as tlie most useful lesson his vanity had and the inglorious student of Trinity College, Dublin, 

ever received. Struck, it would scorn, rather by the challenging the first philologist of the age on a question of 
physical than the mental endowments of the robust young classical scholarship. It is, however, to his credit that his 
Irishman, William offered him a troop of horse, a proposal learning was greater than that of the other writers on his 
which appears to have been subsequently commuted into a side and his pretensions less. Swift’s next literary labour 
promise of church preferment. Swift had already (July was his edition of Temple’s posthumous works, already 
1692) proceeded to the degree of M.A. at Oxford, and the mentioned. They appeared with a dedication to King 
execution of liis design to embrace the ecclesiastical pro- William, which was to have made the editor a prebendary, 
fession was hastened by a quarrel with Temple, occasioned A petition to this effect miscarried, as ho always believed, 
by the latter’s reluctance to contract any definite engage* through the negligence or ill-will of the nobleman who 
ment to ])rovide for him. Throwing up his employment, undertook to present it. Be this as it may, ho had 
he passed (May 1691) over into Ireland, but found his become too important to be overlooked, and soon obtained 
views impeded by the refusal of all the bishoj>s to ordain the post of secretary and chaplain to Jilarl Berkeley, one 
him without some certificate of the regularity of his deport- of the lords justices of Ireland. The better half of this 
ment while in Temple s family. Five months passed ere appointment, however, escaped him on his arrival in that 
ho could bring himself to solicit this favour from his old country, his secretaryship being transferred to a Mr Bushe, 
patron, which ho ultimately did in a letter submissive in who, when Lord Berkeley had at length an ojiportunity 
appearance, but charged to the full with smothered rage of recompensing Swift’s disappointment by the gift of 
and intense humiliation. Forgiveness was easy to one in the deanery of Derry, successfully exerted his influence 
Temple’s place and of Temple’s disposition, and he not in favour of another clergyman, who is asserted to have 
only despatched the recpiisite testimonials, but added a gained his interest by the judicious outlay of a thousand 
recommendation which obtained for Swift the living of pounds. With bitter indignation Sw’ift threw up his 
Kilroot, in the diocese of Down and Connor (January clmplaincy, but was ultimately reconciled to his patron by 
1695). His residence hero was not fated to be of long the presentation to the rectory of Agher, in Meath, with 
duration. Temple, wdio knew his value and had not parted the united vicarages of Laracor and llathbeggan. For the 
with him wdllingly, soon let him understand that a return first time in his life ho might now call himself his own 
was open to him, and Swift, wdiose resentment was cooled master, and had an opportunity of exhibiting, free from 
by time, and soothed by the acknowledgment of his value suspicion of external constraint, that stern regard to duty 
to his ])atron, readily complied (May 1696). lie continued which was not the least prominent feature of his character, 
to reside wdth Sir William till the latter’s death in January In an age of general laxity — in a priest of an alien cliuich, 
1699. No further disagreement troubled their intimacy, whoso most energetic servants commonly succumbed to the 
and Temple bequcatlied Swift the charge of editing his mortifying conviction of their uselessness and the detesta- 
writings, a laborious but not an unprofitable commission. tion they excited among the people for whom they laboured. 
Early Macaulay has justly indicated the familiarity with public the parishioners of Laracor found a clergyman whom 
acquired by Swdft at Moor Park as one main cause they might have heard three times a week. The energy, 
menrin subsequent distinction as a politician, and hero too however, which probably gained the respect, certainly 

Irelond. 1^0 foundation of his literary renown. He is failed to influence the convictions, of his Catholic flock, 

reported to have read regularly for eight hours every day ; We have his owm authority for reckoning his average 
and we have his own authority for his having, as early as congregation at “ half a score ” ; and on one occasion his 
1691, “written and burned, and written again, more on clerk Roger was his only auditor. In fact, his exertions in 
all manner of subjects than perhaps any man in England.” the pulpit were more meritorious than his achievements ; 
The only relics of tlieso early days, however, belong to a he entirely lacked the fire, the self-oblivion, the expansive 
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geniality of the orator. He himself characterized his 
discourses as pamphlets,” and, if meant to imply their 
arid and argumentative character, the criticism is just. 
The author of the Tcde of a Tuh^ which he had had by 
him since 1696 or 1698, must have felt conscious of powers 
capable of far more effective exercise ; and his resolution 
to exchange divinity for politics must appear fully justified 
on a comparison of these inconclusive essays with another 
^)erformance of the same period. The Discourae on the 
Dmensiom in Athene and Rome (September 1700), written 
in the Whig interest, “without humour and without 
satire,” and intended as a dissuasive from the pending im- 
peachment of Somers and three other noblemen, received 
the honour, extraordinary for the maiden publication of 
a young politician, of being generally attributed to Somers 
himself or to Burnet, the latter of whom found a public 
disavowal necessary. Three years and a half later 
appeared a more remarkable work. Clearness, cogency, 
masculine simplicity of diction, are conspicuous iu the 
pamphlet, but true creative power told the Tale of a Tub, 
“ Good God ! what a genius 1 had when 1 wrote that 
book ! ” was his own exclamation in his latter years. It 
is, indeed, if not the most amusing of Hwift’s satirical 
works, the most strikingly original, and the one in which 
the compass of his powers is most fully displayed. In his 
kindred productions he relies mainly upon a single element 
of the humorous, — logical sequence and unruffled gravity 
bridling in an otherwise frantic absurdity, and investing 
it with an air of sense. In the Tale of a Tuft he lashes 
out in ail directions. The humour, if less cogent and 
cumulative, is richer and more varied ; the in^feution too, 
is more daringly original and more comi>letely out of the 
reach of ordinary faculties. The supernatural •coats and 
the quintessential loaf may bo paralleled but cannot be 
surpassed ; and the book is throughout a mine of sugges- 
tivenoss, as, for examjilc, in the anticipation of Carlyle's 
clothes philosophy within the compass of a few lines. At 
the .same time it wants unity and coherence, it attains no 
conclusion, and the author abuses his digressive method 
of coin[)osition and his convenient fiction of hiatuse.s in 
the original iuanu&crij)t. The charges it occasioned of 
profanity and irreverence were natural, but groundless. 
There is nothing in the book inconsistent with Swift's 
profcs.sod and real character as a sturdy Church of Eng- 
land parson, who accepted the doctrines of his churcli 
as an essential constituent of the social order around him, 
battled for them with the fidelity of a soldier defending 
his colours, and held it no part of liis duty to understand, 
interpret, or assimilate them. 

liig Before the publication of the Tale of a Tuhy Swift had 
taken a step destined to exercise a most important influence 
on his life, by inviting two ladies to Laracor. Esther 
lets Johnson, a dependant of Hir William Tenqile's (born in 
the March 1G81), whose acquaintance he had made in the 
arch, latter's family, and whom he has immortalized as “ » Stella,” ^ 
came over with her chaperon, Mrs Dingley, and was soon 
permanently domiciled in his neighbourhood. The melan- 
choly tale of Swift's attachment will bo more conveniently 
narrated in another place, and is only alluded to here for 
the sake of chronology. Meanwhile the sphere of his 
intimacies was rapidly widening. He had been in England 
for throe years together, 1701 to 1701, and counted Pope, 
Steele, and Addison among his friends. The success of 
his pamphlet gained him ready access to all Whig circles ; 

* The name “ Stella ” is simply a translation of Esther. Swift may 
have learned that Ebthor means star ” iroiu the JClementa LiVffuai 
Peraica of John (jlreaves or from some Persian si^holar ; but he is 
more likely to have seen the etymology in the form given from Jewish 
soun^es in Buxtorfa Lexicon, where the interpretation takes the more 

NUifirestive form '^SteUa Veneris." 


but already his confidence in that party was shaken, and 
he was beginning to meditate that change of sides which 
has drawn down upon him so much but such unjustifiable 
obloquy. The true state of the case may easily be collected 
from his next publications — Ihe 8entiinente of a Church of 
England J/rtW, and On the Reaeonableneee of a Test (1708). 

The vital differences among the friends of the Hanover 
succession were not political, but ecclesiastical. From this 
point of view, Swift's sympathic.s were entirely with the 
Tories. As a minister of the church ho felt his duty and 
his interest equally concerned in the siqiport of her cause ; 
nor could he fail to discover the inevitable tendency of 
Whig doctrines, whatever caresses individual Whigs might 
bestow on individual clergymen, to abase the Establish- 
ment as a corporation, lie sincerely believed that the 
ultimate purpose of freethinkers was to oscajie from 
moral restraints, and lie had an unreasoning antipathy 
to Scotch Presbyterians and English Dissenters. One 
of his pamphlets, written about this time, contains his 
recipe for tlie promotion of religion, and is of itself a 
sufficient testimony to the extreme materialism of his 
views. Censorships and penalties are among the means 
he recommends. His pen was exerted to better purpose 
iu the most consummate example of his irony, the Argu- 
meat against Abolishing Christianity, About this time, 
too (November 1707), he produced his best poem, Baucis 
and Philemon^ which, as ho frankly tells us, owes very 
much to the corrections of Addison. 

From February 1708 to April 1709 Swift was in Swift 
London, urging upon the Godolphin administration theP**"** 
claims of the Irish clergy to the first-fruits and tenths ^ 
(“Queen Anne’s bounty”), already granted to their nnamfr- 
brethren in England. His having been selected for such tsnal 
a commission shows that ho was not yet regarded as a writer, 
deserter from the Whigs, although the ill success of his 
representations probably heliicd to make him one. By 
November 1710 he was again domiciled in Loudon, and 
writing his Journal to Stella y that uui(iuo oxemplar of a 
giant's playfulness, “ which was written for one person's 
private pleasure and has had indestructible attractiveness 
for every one sin^e.” Iu the first pages of this marvel- 
lously minute record of a busy life we find him depicting 
the decline of Whig credit and complaining of tlie cold 
reception accorded him by Uodol])hin, whoso ponclration 
had doubtless detected the preeariousness of his allegiance. 

Within a few weeks lie had become the lampooner of tho 
fallen treasurer, tlie bosom fiiend of Oxford and Boling- 
broke, and tho writer of tho Ejamintt\ a journal estal>- 
lished as tlie exponent of Tory views (November 1710). 

He was now a jiower in tin* slate, the intimate friend and 
recognized equal of tho first wiiters of the day, the asso- 
ciate of ministers on a footing (»f perfect coi dial ity and 
familiarity. “ We were determined to liave you,” said 
Bolingbroke to liiui afterwards; “}ou were th(‘ only one 
wo were afraid of.” He gained his point respecting the 
Irish endowments ; and, by Ids own account, his credit 
procured the fortune of inure than forty de.-ierving or un- 
de.sorving clients. Tho envious but ginphic descrijition of 
liis demeanour conveyed to us by Bishop Kennct attests 
the real dignity of lii.s position no Jess than the airs he 
thought fit to assume in cfuiseqmmce. Th^ **hccrful, 
almost jovial, tone of Ids letters to Stella evinces his full 
contentment, nor was hi‘ one to be moved to gratitude for 
small mercies. He liud it, in fact, fully in his own power 
to determine his relations with the ministry, and he would 
be satisfied with nothing short of familiar and ostentatious 
equality. His advent rnaiks a now era in English political 
lilo, tho age of i>ublic opinion, created indeed by the 
circumstances of the time, but powerfully fostered and 
accelerated by him. By a strange but not unfrequent 
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irony of fate the moet impei'^ms and despotic spirit of liis 
day laboured to enthrone a power which, had ho himself 
been in authority, he would have utterly detested and 
despised. For a brief time he seemed to resume the whole 
power of the English press in his own pen and to guide 
public opinion as he would. His services to his party as 
writer of the Exam her, which he quitted in July 1711, 
were even surpassed by those which lie rendered as the 
author of telling i»am])hlet3, among which The Conduct of 
the Allies and lieimtrks on the Jiurrier Treaty (November 
and December 1711) hold the first rank. In truth, how- 
ever, ho was lifted by tlie wave ho seemed to command. 
Surfeited with glory, the nation wanted a convenient ex- 
cuse for relinquishing a burdensome war, which the great 
military genius of the age was suspected of prolonging 
to fill his pockets. The Wliigs had been long in otllce. 
The High Church party had derived great strength from 
the Sacheverell trial. Swift did not bring about the 
revolution with which, notwithstanding, he associated his 
name. There seems no reason to suppose that he was 
consulted respecting the great Tory strokes of the crea- 
tion of the twelve new peers and the dismissal of Marl- 
borough (December 1711), but they would hardly have 
been ventured upon if The Conduct of the Allies and the 
Examiners had not prepared the way. A scarcely less 
important service was rendered to the ministry liy his 
Letter to the October Club, artfully composed to soothe the 
impatience of Harley’s extreme followers. lie had every 
claim to the highest preferment that ministers could give 
liirn, but his own pride and prejudice in high places stood 
in his way. 

Pwift (Generous men like Oxford and llolingbroke cannot have 
made i,oon unwilling to reward so serviceable a friend, especially 
of St own interest lay in keeping him in England. 

Patrick’s; therefore, some dubious cxpicssions in 

fall of Swift’s letters, natural to the deferred hope, we need not 
the Tory doubt their Laving actually used their best olTorts to obtain 
ministry, vacant see of Hereford. Swift, lio>vever, had 

formidable antagonists in the arcbliisliop of York, whom he 
hod scandalized, and the duchess of Somerset, whom he had 
satirized. Anne was particularly amenable to Die influence 
of priestly and female favouritc.s, and it must be considered 
a pyoof of the strong interest made for Swift that she was 
eventually persuaded to ajipoint him to the deanery of St 
Patrick’s, Dublin, vacant by the removal of Bishop Sterne 
to Dromore. It is to liis honour that he never sjieaks of 
the i|ueen with resentment or bitterness. In June 1713 
ho set out to take po.s3ession of his dignity, and en- 
countered a very cold reception from the Dublin public. 
The dissensions betw’een the chiefs of his party speedily 
recalled him to England. He found affairs in a desperate 
condition. The queen’s demise 'was evidently at hand, 
and the same instinctive good .sense which had ranged ilio 
nation on the side of the Tories, when Tories alone could 
terminate a fatiguing war, rendered it Whig wdien Tories 
manife.stly could not be trusted to maintain the Protestant 
succession. In any event the occupants of office could 
merely have had the choice of risking their heads in an 
attempt to exclude the elector of Hanover, or of waiting 
patiently till ho should come and eject them from their 
])ost^ ; yet they miglit have remained formidable could 
they have remained united. To the indignation with 
which he regarded Oxford’s refusal to advance him in the 
peerage the active Bt John added an old disgust at the 
treasurer’s pedantic and dilatory formalism, as well as his 
evident propensity, wliile leaving his colleague the fatigues, 
to engross for himself the chief credit of the administra- 
tion. Their schemes of policy diverged as widely as their 
characters : Bolingbroke’s brain teemed with the wildest 
plans, which Oxford might have more effectually dis- 


countenanced had he been prepared with anything in .their 
place. Swift’s endeavours after an accommodation were 
as fruitless as unremitting. His mortification was little 
likely to temper the habitual virulence of his pen, which 
rarely produced anything more acrimonious than the 
attacks he at this period directed against Burnet and his 
I former friend Steele. One of his pamphlets against the 
I latter {The Public Spirit of Hue Whigs) was near involving 
j him in a prosecution, some invectives against the Scots 
having proved so exasperating to the peers of that nation 
that they repaired in a body to the queen to demand the 
])Uiiishment of the author, of whose identity there could 
l>e no doubt, although, like all Swrift’s writings, except the 
Proposal for the Extension of Religion, the pamphlet had 
been published anonymously. The immediate withdrawal 
of the offensive passage, and a sham prosecution instituted 
against the printer, extricated Swift from his danger. 

Meanwhile the crisis had arrived, and the discord of 
Oxford and Bolingbroke had become patent to all the 
nation. Foreseeing, as is probable, the impending fall of 
the former. Swift retired to Upper Letcombe, in Berkshire, 
and there spent some weeks in the strictest seclusion. 
This leisure was occupied in tlie comjiosition of bis remark- 
able pamphlet. Free Thoughts tm the Stale of Public Affairs, 
wbicb indicates bis complete conversion to the bold policy 
of Bolingbroke. The utter exclusion of Whigs as well as 
Dissenters from office, the romedclling of the army, the 
imposition of the most rigid restraints on the heir to the 
throne, — such were the measures which, by recommending, 
Swift tacitly admitted to be necessary to the triumph of 
his party, ^f he were serious, it can only be said that the 
desperation of his circunistan(‘es had momentarily troubled 
the lucidity of his understanding; if the pamphlet were 
merely intended as a feeler alter jmblic opinion, it is 
surprising that ho did not jierceivc how irretrievably he 
was ruining bis friends in the eyes of all moderate men. 
Bolingbroke’s daring spirit, however, recoiled from no 
extreme, and, fortunately for Swift, he added so much of 
his own to the latter’s MS. that the author W’as obliged to 
recall a production which might not improbably have cost 
him his liberty and his deanery. This incident but just 
anticipated the revolution which, after Bolingbioke had 
enjo 3 ^ed a tlircc days’ triumph over Oxford, drove him 
into exile and prostrated his party, but enabled Swift to 
perform the noblest action of his life. Almost the first 
acts of Bolingbroke’s ephemeral premiership wore to order 
him a thousand pounds from the exchequer and despatch 
him the most flattering invitations. The same post 
brought a letter from Oxford, soliciting Swift’s company 
in his retirement ; and, to the latter’s immortal honour, he 
hesitated not an instant in preferring the solace of his 
friend to the offers of St John. When, a few days after- 
wards, Oxford was in prison and in clanger of his life. 
Swift bogged to share his captivity ; and it was only on 
the offer being declined that bo finally directed his steps 
towards Ireland, where he was very ill received. The 
draft on the exchequer intercepted by the queen’s 
death. 

These four busy years of Swift’s London life liad not Lit 
been entirely engrossed by politics. First as the associate 
of Steele, witli whom ho cjuarrelled, and of Addison, whoso 
esteem for him survived all differences, afterwards as the ]»«. 
intimate comrade of Pope and Arbuthnot, the friend of wri 
Congreve and Atterburj^ Parnell and Gay, he entered 
deeply into the literary life of the period. He was trea- 
surer and a leading member of tlio Brothers, a society 
of wits and statesmen which recalls the days of Horace 
and Mrocenas. He promoted the subscription for Pope’s 
Homer, contributed some numbers to the Taller, Spectator, 
and Intelligencer, and joined with Pope and Arbuthnot in 
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establishing the Scriblerus dub, writing MartinuB Slcriih 
leruSf his share in which can have been but small, as well 
as JoJm Bully where the chapter recommending the educa* 
tion of all blue*eyed children in depravity for the public 
good must surely be his. His fugitive productions during 
this period are very numerous, and mostly distinguished 
not only by pungent wit but by overflowing animal spirits. 
The most celebrated are the cruel but irresistibly ludicrous 
satires on the astrologer Partridge, a man in fact respect- 
able for his sincere belief in his art, and no mean writer. 
Many of his best poems belong to this period. A more 
laboured work, his Memoiial to Harley, proposing the 
regulation of the English language by an academy, is 
chiefly remarkable as a proof of the deference paid to 
French taste by the most original English writer of his 
day. His History of the Last Four Years of Queen Anne is 
not on a level with his other political wiutings. To sum 
up the incidents of this eventful period of his life, it was 
during it that he lost his mother, always loved and dutifully 
honoured, by death; his sister had been estranged from 
him some years before by an imprudent marriage, which, 
though making her a liberal allowance, ho never Wgavc. 
ilia and The change from London to Dublin can seldom be an 
AOBsa. agreeable one. To Swift it meant for the time the fall 
from unique authority to absolute insignificance. All 
share in the administration of even Irish affairs was de- 
nied him ; every politician shunned him ; and his society 
hardly included a single author or wit. At a later ])oriod 
ho talked of “dying of rage, like a poisoned rat in a 
hole”; for some time, however, lie was buoyed up by 
feeble hopes of a restoration to England. S(f late as 172G 
ho was in England making overtures to Wal^jolo, but he 
had no claim on ministerial goodwill, and as an 0])poneut 
ho had by that time dune his worst. By an especial 
cruelty of fate, what should have been the comfort became 
the bane of his existence. We liave already mentioned his 
invitation of Esther Johnson and Mrs Dingley to Ireland. 
Both before and after his elevation to the deanery of St 
Patrick’s those ladies continued to reside near him, and 
superintended his household during his absence in London. 
He had frustrated a match proposed for Stella, and, with 
his evident delight in the society of the dark-haired, bright- 
eyed, witty beauty, a model, if we may take his word, of 
all that woman sliould be, it seemed unaccountable that ho 
did not secure it t(^ himself by the expedient of matrimony. 
A constitutional infirmity has been suggested as the reason, 
and the conjecture derives support from several j»eculiarities 
in his writings. But, whatever tlie cause, his conduct 
proved none the less the fatal embitterment of his life and 
Stella’s and yet another’s. Tie had always been unlucky 
in his relations with the fair sex. Ini GDI ho had idealized 
as “ Varina ” a Miss Waring, w-ho then discouraged his 
attentions, but two years later made him advances in her 
turn. Swift’s mind had also changed, and he could find 
no bettor way out of the difficulty than an insuiting letter 
affecting to accept her proposal on terms which he knew 
must put it outr of the question. Varina was avenged by 
Vanessa, who pursued Swift to far other purpose. I^]sther 
Vanhomrigh, the orphan daughter of a commissioner of 
Irish trade, had become known to Swift at the liciglit of 
his political influence. He lodged close to her mother, and 
was a frequent guest at her table. Vane.s.sa insensibly 
became his pupil, and ho insensibly became the object of 
her impassioned affection. Her letters reveal a spirit full 
of ardour and enthusiasm, and warped by that j)erverse 
bent which leads so many women to prefer a tyrant to 
a companion. Swift, on the other hand, was devoid of 
passion. Of friendship, even of tender regard, he was 
fully callable, but not of love. Tlio spiritual realm, 
whether in divine or earthly things, was a region closed to 
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him, where he never set foot As a friend he must have 
greatly preferred Stella to Vanessa ; and from this point of 
view his loyalty to the original object of his choice, we 
may be sure, never faltered. But Vanessa assailed him on 
a very weak side. The strongest of all his instincts was 
the thirst for imperious domination. Vanessa hugged 
the fetters to which Stella merely submitted. Flattered 
to excess by her surrender, yet conscious of his binding 
obligations and his real preference, he could neither discard 
the one beauty nor desert the other. It is humiliating to 
human strength and consoling to human weakness to find 
the Titan behaving like the least resolute of mortals, seek- 
ing refuge in temporizing, in evasion, in fortuitous circum- 
stance. He no doubt trusted that liis removal to Dublin 
would bring relief, but hero again his evil star interposed 
Vanessa’s mother died (1714), and she billowed him. 
Unable to marry Stella without destroying Vanessa, or to 
openly welcome Vanessa without destroying Stella, ho was 
thus involved in the most miserable embarrassment ; still, 
for a time he continued to temporize. At length, unable 
to bear any more Stella’s mute reproach and his own 
consciousrjes.s of wrong, he gave a reluctant consent to a 
private marriage, which, as at least the wxiglit of testimony 
seems to prove, though there is no documentary evidence, 
Wits accordingly performed. This was in 171G. At the 
same time he insisted on their union being kept a strict 
secret, justifying a demand really diclaled by tenderness 
for Vanessa, and perhaps by the uiiavowabJe reason to 
which allusion has been made, on the most futile and 
frivolous pretexts, ^^ever more than a nominal wife, 
the unfortunate Stella commonly passed for liis mistress 
till the day of her death, bearing her doom with uncom- 
plaining resignation, and consoled in some degree by 
unquestionable jiroofs of the peimancnco of his love, if his 
! feeling for her deserves the name. Meanwhile his efforts 
were diroi’tcd to soothe Miss Vanhomrigh, to w^bom he 
addressed Cadenm \J)ecauvii\ mid Vanemiy the history 
of their attachment and the best example of his serious 
]ioetry, and for whom he sought to provide honourably in 
marriage, without either succeeding iii his immediate aim 
or in thereby o’^ening her eyes to the hopelessness of her 
pa.ssion. In 1717, probably at lii.s instance, she retired 
from Dublin to Marley Abbey, her s(*at at C’elbridgo. For 
three years she and Swift remained a}>art, but in 1720, on 
what occasion is uncertain, he begun to ]>ay her regular 
visits. Sir Walter Scott found Ihii Abbey garden still full 
of laurels, several of which she was accustomed to plant 
whenever she t^xpccted Swift, and the table at which they 
had been used to sit was still shown. But the catastrophe 
of her tragedy was at hand. Worn out with Ids evasions, 
she at last (172.‘1) took the desperate stop of writing to 
Stella, or according to another account to Swift liimself, 
demanding to know the nature of the connexion with 
him, and this terminated the melancholy hi^tfiry as with 
a clap of thunder. Stella ii‘plied by the avowal of her 
marriage, sent her rival’iS letter to Swift, and retired to a 
friend’s house. Swift rode down to Marley Abbey with 
a terrible couiitonance, jict rifled Vanessa by his frown, 
and departed without a word, flinging down a paciket 
which only contained her own letter to St(*lla. Vanessa 
dit'd within a few wrecks. She left the jiocni and corro- 
siiondonce for i>nl>licalion. The former aiipeaied imme- 
diately, the latter was sui)pre.ssed until it was published 
by Sir Walbir Scott. 

Five years afterwards Stella followed Vanessa to the 
grave. The grief which the gradual decay of h(*r health 
cvnleiitly ocwisioned Swift is sufficient proof of the sin- 
cerity of his attachment, as he understood it. It is a just 
remark of Thackeray’s that he everywhere half-consciously 
recognizes her as his better angel, and dwells on her wit 
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and her tenderness with a fondness he never exhibits for 
any other topic. Yet he could never overcome his repug* 
nance to acknowledge their union till she lay on her death- 
bed, when he was heard by Mrs Whiteway (his cousin, a 
lady of fortune and talent, who, though not residing with 
him, su]>erintendod his liousohold during his latter years) 
to say, “ Well my dear, if you wish it, it shall bo owned.” 
She answered, “It is too late.” On January 28, 1728, 
she died, and her wretched lover sat down the same night 
to record her virtues in language of unsurpassed simplicity, 
but to us who know the story more significant for what it 
conceals than for what it tells. A lock of her hair is 
preserved, with the inscription in Swift’s handwriting, 
most affecting in its apparent cynicism, “ Only a woman’s 
hair!” “Only a woman’s hair,” comments Thackeray; 
“ only love, only fidelity, purity, innocence, beauty, only 
the tendercst heart in the world stricken and wounded, 
and passed away out of reach of pangs of hope deferred, 
love insulted, and pitiless desertion; only that lock of 
hair left, and memory, and remorse, for the guilty, lonely 
wretch, shuddering over the grave of his victim.” The 
more unanswerable this tremendous indictment appears 
upon the evidence the greater the probability that the 
evidence is incomi)lete. Tout co7nj)retidre r^est tout par- 
demner. The hypothesis to which we have referred must 
for ever remain an hypothesis, but better than any other it 
not only excuses but explains. 

The Between the death of Vanessa and the death of Stella, 

Drapier’a as though withheld by an evil fate until he could no longer 

letters, enjoy them, came the greatest political and the greatest 
literary triumjjh of Swift’s life. He had fled to Ireland a 
broken man, to all appearance politically extinct ; a few 
years were to raise him once more to the summit of popu- 
larity, though power was for ever denied him. With his 
fierce hatretl of what he recognized as injustice, it was 
impossible that ho should not feel exasperated at the gross 
misgovernment of Ireland for the sup])Osed benefit of 
England, the systematic exclusion of Irishmen from ])laces 
of honour and jirofit, the spoliation of the country by 
absentee landlords, the deliberate di.scouragemcnt of Irish 
trade and manufactures. An Irish jiatriot in the strict 
sense of the term ho was not ; ho looked upon the indi- 
genous population as conquered savages ; but his pride 
and sense of C(]uity alike revolted against the stay-at- 
home Englishmen’s contemptuous treatment of their own 
garrison, and he delighted in finding a point in which the 
triumphant faction was still vulnerable. His Pro^mal for 
the Universal Use of Iribh Mmiufactureeiy })ublishod anony- 
mously in 1720, urging the Irish to disuse English goods, 
became the subject of a }>ro8ecution, which at Icngtli had 
to be dropped. A greater ojiportunity was at hand. One 
of the chief wants of Ireland in that day, and for many a 
day afterwards, was that of small currency adapted to the 
daily transactions of life Questions of coinage occujiy 
a largo part of the correspondence of the primate. Arch- 
bishop Boulter, whose anxiety to deal rightly with the 
matter is evidently very real and conscientious. There 
is no reason to think that the English ministry wished 
otherwise; but secret influences were at w^ork, and a 
patent for supplying Ireland with a coinage of copper 
halfpence was accorded to William Wood on such terms 
that the profit accruing from the difference between the 
intrinsic and the nominal value of the coins, about 40 per 
cent., was mainly divided between him and the duchess 
of Kendal, the king’s mistress, by whose influence be had 
obtained the privilege. Swift now had his oi)portunity, 
and the famous letters signed M. B. Drapier (1724) soon 
set Ireland in a flame. Every effort was used to dis- 
cover, or rather to obtain legal evidence against, the 
author, whom, Walpole was assured, it would then have 


taken ton thousand men to apprehend. !None could be 
procured ; the public passion swept everything before it ; 
the patent was cancelled ; Wood was compensated by a 
ension ; Swift was raised to a height of popularity which 
e retained for the rest of his life; and the only real 
I sufferers were the Irish peo}>le, who lost a convenience so 
I badly needed that they might well have afforded to con- 
I nive at Wood’s illicit profits. Perhaps, however, it was 
worth while to teach the English ministry that not every- 
thing could be done in Ireland. Swift’s pamphlets, written 
in a style more level with the popular intelligence than 
even his own ordinary manner, are models alike to the 
controversialist who aids a good cause and to him who is 
burdened with a bad one. The former may profit by the 
study of his marvellous lucidity and vehemence, the latter 
by his sublime audacity in exaggeration and the sophistry 
with which he involves the innocent halfpence in the 
obloquy of the nefarious patentee. 

The noise of the Dra|)ier’B letters had hardly died away 
when Swift acquired a more durable glory by the j)ublicar Tra\ 
tion of Gu!Nver*s Travels in 172G. The work had been 
at least partly written by 1722, and the keenness of the 
satire on courts and statesmen suggests that it was planned 
while Swift’s disappointments as a public man were still 
rankling and recent It is Swift’s peculiar good fortune 
that Ids book can dispense vrith the interpretation of which 
it is nevertheless susceptible, and may be equally enjoyed 
whether its inner meaning is apprehended or not. It is so 
true, so entirely based upon the facts of human nature, 
that the question what particular class of persons sup- 
plied the aif hor with his examples of folly or misdoing, 
however interesting to the commentator, may bo neglected 
by the roadfor. It is also fortunate for him that in throe 
parts out of the four he should have entirely missed “ the 
cldef end I propose to myself, to vex the world rather 
than divert it.” The world, which perhaps ought to have 
been vexed, chose rather to bo diverted ; and the great 
satirist literally strains his ]>owers ut placeat. Few 
books ha^c added so much to the innocent mirth of man- 
kind as the first two parts of Uulhver ; the misanthropy 
is quite overpowered by the fun. The third part, equally 
moisteily in composition, is less felicitous in invention; 
and in the fourth Swift has indeed carried out his design 
of vexing the world at his own cost. Human nature 
indignantly rejects her portrait in the Yahoo as a gross 
libel, and the protest is fully warranted. An intelligence 
from a superior sphere, ])Ound on a voyage to the earth, 
might actually have obtained a fair idea of average 
humanity by a preliminary call at Lilliput or Brobdingnag, 
but not from a visit to the Yahoos. While Gulliver is 
infinitely the most famous and popular of Swift’s works, 
it exhibits no greater powers of mind than many others. 

The secret of success, here as elsewhere, is the writer’s 
marvellous imperturbability in paradox, his teeming imag- 
ination, and his rigid logic. Grant his premises, and all 
the rest follows; his world may be turned topsy-turvy, 
but the relative situation of its contents is unchanged. 

The pains he took to be correct are evinced by the care 
with which, as Prof. De Morgan has shown, he calcu- 
lated the proportions of Lilliput and Brobdingnag to 
ordinary humanity on the basis of 1 to 12 and 12 to 1 
respectively, and his copying the description of the storm 
word for word from Sturmy’s Gompleat Mariner, By such 
accuracy and consistency he has given the wildest fiction 
imaginable an air of veracity rivalling Defoe. 

Swift’s grave humour and power of enforcing momentous Swift 
truth by ludicrous exaggeration were next displayed in his l<^^i 
Modest Proposal for Preventing the Children of Poor People y®®” 
in Ireland from Being a Burden to their Parents^ by fatten- 
ing and eating them (1729), a parallel to the Argument 
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Ckrtstiarntyt and as great a masterpiece 
of tragic as the latter is of comic irony. The DirectionB to 
Servants in like manner derive their overpowering comic 
force from the imperturbable solemnity with which all the 
misdemeanours that domestics can commit are enjoined 
upon them as duties. The power of minute observation 
displayed is most remarkable, as also in Polite Conm sa- 
ti<m (written in 1731, published in 1738), a surprising 
assemblage of the vulgarities and trivialities current in 
ordinary talk. As in the Directions^ the satire, though 
cutting, is good-natured, and the piece shows more animal 
spirits than usual in Hwift's latter years. It was a last 
flash of gaiety. The attacks of giddiness and deafness to 
whicli he had always been liable increased upon him, and 
his literary compositions became confined to occasional 
verses, not seldom indecent and commonly trivial, with the 
exception of his remarkable lines on his own death and the 
delightful HamiltorCs Bawn^ and to sallies against the Irish 
bishops, in whose honest endeavours to raise the general 
standard of their clergy he could only see arbitrary inter- 
ference with individuals. He fiercely opposed Archbishop 
Boulter’s plans for the reform of the Irish currency, but 
admitted that his real objection was sentimental: the 
coins should be struck as well as circulated in Ireland. 
His exertions in repressing robbery and mendicancy were 
strenuous and successful. His popularity remained as 
great as ever, and, when he was menaced by the bully 
Bettesworth, llublin rose as one man to defend him. He 
governed his cathedral with great strictness and conscien- 
tiousness, and for years after Stella’s death continued to 
hold a miniature court at the deanery. But ^is failings 
of mind were exacerbated by his bodily infirmities; he 
grew more and more whimsical and capricious,* morbidly 
sus[)icious and morbidly ])arsimonious ; old friends were 
estranged or removed by death, and new friijnds did not 
come forward in their place. For many years, neverthe- 
less, he maintained a correspondence with Pope and Boliiig- 
broke, and with Arbuthnot and Gay until their deaths, 
with such warmth as to [)rove that an ill opinion of man- 
kind had not made him a misanthro})e, and that human 
affection and sympathy were still very necessary to him. 
The letters become scarcer and scarcer wdth the decay of 
his faculties; at last, in ,1740, conies one to his best 
Dublin friend, Mrs Whiteway, of licart-rending patlios : - 

“I have been very niisritihlo nil night, and to-day extremely 
deaf and full 1 am so stupid and eonloutided that I cannot 

express the mortilication 1 am under hotli of body and mind. All 
I eiui say is that 1 am not in torture; hut I daily and hourly 
expect it. Pray let me know how your health is and your family : 
1 hardly understand one xvord I write. 1 am sure my days will ho 
very few ; lew ami miserable they must be. 1 am, for those few 
days, yours entirely, — Jonathan Swift. 

** If 1 do not blunder, it is Saturday, July 26, 1740. 

I live till Monday I shall liopo to see you, perhaps for tho 
last timo.’* 

aiiity In March 1742 it was necessary to appoint guardians 
of Swift’s person and estate. In »Scptomi)cr of iLo same 
year his physical malady reached a crisis, from which ho 
emerged a holjdess wreck, with faculties paralysed rather 
than destroyed. “He never talked nonsense or said a 
foolish thing.” The particulars of liis case liave been 
investigated by Dr BuckniJl and Sir William Wilde, who 
have proved that he suffered from nothing that could be 
called mental derangement until the “ labyrinthine vert 
igo ” from which ho had suffered all his life, and whicli 
ho erroneously attributed to a surfeit of fruit, produced 
paralysis, “ a symptom of which was the not uncommon 
one of aphasia, or the automatic utterance of words 
ungovorned by intention. As a consequence of that 
paralysis, but not before, the brain, already weakened by 
senile decay, at length gave way, and Swift sank into 
the dementia which preceded his death ” (Craik, Zi/e of 


Smfi), The scene closed on October 19, 174c). With 
what he himself described as a satiric touch, his fortune 
was bequeathed to found a hospital for idiots and lunatics. 

He was interred in his cathedral, in tho same coifln as Stella, 
with tho epitaph, written by himself, “ Hie depositum est 
corpus Jonathan Swift, S.T.P., hujus ecclesiie cathedralis 
decani ; ubi siova indignatio ultorius cor lacerare noquit. 

Abi viator, ct imitare, si poteris, strenuum pro virili 
libertatis vindicem.” 

Tho stress which Swift thus laid upon his character as Pewonsl 
an assertor of liberty has hardly been ratified by posterity, 
which has comparatively neglected the patriot for 
genius and the wit. Not unreasona])ly ; for if half his 
patriotism sprang from an instinctive liatrcd of oppres- * 
sion, the other half was disat>pointed egotism > He utterly 
lacked the ideal aspiration whicli the ])atriot should 
possess : his liatred of villainy w%as far more intense than 
his love of virtue. The same cramping realism clings to 
him everywhere beyond the domain of politics,— in his 
religion, in his fancies, in his affections. At tho same 
time, it is tho secret of his wonderful concentration of 
power ; ho realizes everything with such intensity that he 
cannot fail to bo impressive. Except in his unsuccessful 
essay in history, ho never, after the mistake of his first 
Pindaric attempts, strays beyond liis sphere, never attempts 
what ho is not qualified to do, and never fails to do it. 

His writings have not one literary fault except their occa- 
sional looseness of grammar and their fre(|uent indecency. 

Within certain limits, his imagination and invention are as 
active as those of the most creative poets. As a master 
of humour, irony, and invective ho has no superior; his 
reasoning pow’crs are no less remarkable within their range, 
but he never gets beyond the range of an advocate. Few 
men of so miicli mental force have had so little genius for 
speculation, and he is constantly dominated by fierce in- 
stincls which ho mistakes for reasons. As a man tlie load- 
ing note of his character is ilie same, — strength without 
elevation. His master passitin is imperious jiride, — the 
lust of despotic dominion. He would have his superiority 
acknowledged, and cared little for the rest. Place and 
* profit w^ere compnrntively indifferent to him; ho declares 
that ho never received a farthing for any of liis wwks 
except Gulliver's Travels, and that only by Ikqic’b manage- 
ment ; and he had so little regard for literary iiinie tliat he 
put his name to only one of his writings, (kmtemptuous 
of the opinion of liis fellows, he hid his virtues, paraded 
his faults, affected some failings from whi(*h ho was really 
excmjit, and, since his munificent charity could not be con- 
cealed from the recijiic nts, lalioured to s[)oil it by gratuitous 
surliness. Judged by some i>assages of his life ho would 
appear a heartless egotist, and yet he was capable of the 
sincerest friendship and could never dispense w’ith human 
sympathy. Thus an object of pity as w^ell as awe, lie is 
the must tragic figure in our literature,- the only man of 
his age who could bo conceived as affording a groundwork 
for one of tho creations of Shakespeare. “ To think of 
him.” says Thackeray, “is like thinking of the ruin of a 
great em 2 )ire.” Nothing liner or truer could be said. 

Swift’s corresj)omlt*Tico is flie host authority for his life. Of his 
coiitwni)oraries, wo an* nminly iiulobtcJ to his ]»ai»egyrist Delany 
and his dotrartor Lord Onriy. Ihi\vkt*aworth nompilpd Ihoparti- 
oiilars of Ids life, and puhli.shcd what was tho standard edition of 
his works till the appcannico of Sir Walter Scott’s in 1814. This 
edition is not likely to ho sujieiscded, hut might with great ad- 
vantage he leissued with ainemlnieiits and additions. The hiogra- 
I»hy protixul is based on Ilawkesworth, hut is f.ir more copiously 
and elegantly written. At the same time the author’s views aro 
frequently conventional, his judgments superficial, and his good 
nature has mado him too indulgent to Ids hero. Tho late John 
Forster subjected all available records of Swift’s life to tlio most 
diligent scrutiny, and in 1875 published tho first volume, comine 
down to 1711 1 of a biography intended to have hocii comtdetod 
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in three volumes. luvaluable in many respects, it exhibited the 
process as well as the result of biography, and hence threatened 
to be too long. Mr 11. Craik, fmccccdnig to the ^tost vacated by 
Forster's death, judiciously reduced the scale, and produced in 
one volume (1882) a work which will long rank oe tho standard 
ouo on the subject. Hemaikable nmnograjdis on Swift have been 

y roduood by Leslie St«*phcn in the “Men of IjCttera” series, Dr 
ohnsou in the Livfs vf the PuetSf Thackeray in the Engliah 
J/umouriats. Mr Stephen is anxiously impartial ; Johnson's acute- 
ness IS ]»crvertcd by his antijiathy ; Thacketay, as is natural in 
a iiovoUst, has dwelt disproportionately on tho rbmantic side of 
Swift b history, and his pity lor Stella and Vanessa forms too large 
an clement in his general judgment. But he has, Is^ttcr than any 
one else, apprehomlcd tho fearfully tragic elumoiit in Swift's chaiacter 
and foitunes. Swift’s early Hie has been carefully investigated by 
Dr Bairett of Tiinity College, and tho final e]K)ch of his life by 
Monck Mason and Sir William Wilde. Jlis greatness is exaggciatcd 
and bis failings aie extenuated in two biilliant articles in the 
Qmrtcrly Ji^'OieWf vols. cli. and clvi. Minor jioints in his life and 
writings liave received much elucidation from numerous impimMs, 
esp(*cially tho late Mr Ohniles Dilkc and (Joloncl F. Orant Mr 
Stanley Lane Poole has editi'd selections from his works and cor- 
respondence, with cxcidlcnt notes and piefaces, and has prepmed 
a valuable bibliograjdiy. (It. O.) 

SWIMMING AND DIVING. In the case of man the 
power of swimming is acquired, not natural. As com- 
pared with tlio lower animals, to most of which it comes 
perfectly easily, lie is at a disadvantage in its acquisition, 
owing nut to his greater relative weight so much as to tho 
position of his centre of gravity, along with tho fact that 
in the case of quadrupeds the motions which serve to sup- 
port and [iropel iliein in the water are very similar to those 
of locomotion on land. No race of mankind, however, can 
be mentioned to which the art is unknown, and in many 
barbarous countries it is more widely diffused and carried 
to greater perfection than amongst the civilized nations of 
the world. 

For learning to swim, a (piiet sandy beach is tho best 
place, as sea water is more buoyant than fresh. All arti- 
ficial aids, such as corks, air belts, cork jackets, inflated 
bladders, and the like, may bo avoided ; they raise some 
parts of the body too high above and so sink others too 
far below tho natural ]jlane of flotation, whereas the first 
fundamental rule is that the mouth only should bo above 
water, and tlie legs close to the surface. Helts, »kc., are 
also apt to become misplaced and so cause trouble and 
annoyance as well as danger. It is best for beginners to 
take some instruction from a practical teacher, though 
many have become adepts by merely watching good per- 
formers. (;Jonfidenco in the floating power of the body is 
the first thing to be acquired. The easiest way of floating 
is to lie on the back (which should be sliglitly hollowed), 
the arms being stretched out beyond tho head but not lifted 
out of tho water; this attitude not only facilitates respira- 
tion but counterbalances ihe weight of tho lower limbs. 
Tho knees may be bent outward, the toes also pointing side- 
ways, the hips rigid, so assisting to keep the legs up as close 
as fiossible to tho top of tho water. By easy breathing one 
will soon be convinced that, projicrly balanced and with 
lungs kept charged, the body will assert its buoyancy. 

To further enable him to realize that water is capable 
of supporting the human body, the learner may adopt the 
following plan. Walk down the steps of a bath, or along 
a shelving beach on a calm day, into about 3 feet of water ; 
turn and face the shallow place, and, having taken a breath, 
stoop down and try to pick an egg or some similar object 
(a handful of sand will suffice) from the bottom. Eepeat 
this several times leisurely, going farther out at each 
venture, till the water reaches up to but not higher than 
the middle of the chest. It will soon be found that the 
object is not so easy of recovery, and the beginner learns 
that but little exertion is required to keep the body afloat. 
When this experience has been gained the novice should 
commence with the Breast Stroke^ which is nowadays some- 
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times unjustly set aside as the " old stroke/^ It is neat, 
natural, and graceful enough, though necessarily the slowest, 
from the great resistance of the chest to the water and the 
fact that part of the arm stroke is negatived by its o^ 
movement. Like walking in pedestrianism, however, it 
forms the groundwork of every other branch of the art, 
and cannot safely be overlooked. The stroke is com- 
menced by placing the hands with tho backs upward, and 
the wrists bent so that the fingers will point to the front, 
the insides of the wrist-joints between arm and thumbs 
touching tho breast not lower than 4 inches under water. 
Begin the stroke by pushing the arms gently forward to 
tlieir full extent, keeping the palms fiat and the fingers 
closed. Now turn the palms of both bands outward, and 
make a strong stroke to the right and left by each arm 
through an angle of 90** ; in this part of tho stroke the 
two arms describe a semicircle, of wbicb ihe head may be 
termed the centre. It must be most distinctly borne in 
mind that all depression of the hands will tend to raise 
the body perpendicularly, whereas the only true position 
in swimming is the horizontal, whicli propels it forward. 
To complete the arm movement, bend the elbows back- 
ward and inward, until they come close to (but not neces- 
sarily touching) the sides of the body. Carry the hands 
in a straight line edgeways to the position from which 
they started in front of the chest. Simultaneously with 
tho stretching of tho hands from tho front of the body the 
feet are struck out to the utmost width in a way cleft 
for tliem by the toes. As the arms arc being brought 
round in the semicircular motion tho lower limbs are 
stiffened ^fid brought firmly together by grasping the 
water, so to speak, with the whole of the leg, more 
especially between the knees, ankles, and soles and toes 
of the feet. Whilst thus imparting forward motion to 
the swimmer, they finish in a straight line behind the 
body. Then, when tho arms are bent, ami the bands are 
being brought to tlio front of the body, the knees are 
turned outward, heels kept together, toes also turned out, 
and the feet are carried up to the body and in this position 
are once more ready for repeating the movements as de- 
scribed. Beginners must be careful not to make the arm 
movements quicker than those of the legs, and it must be 
distinctly remembered that the latter are the great pro- 
pellers. Unison of tho movements as mentioned, and 
regularity in each part of the stroke, are indispensable to 
perfection. All hurry and excitement must be carefully 
avoided, and every complete stroke and kick gone about 
with mechanical precision and neatness. The only part 
requiring strong muscular exertion being the closing of 
the legs after they have been spread wide apart, — the one 
strong pro[>elling element, — every effort is to be made to 
ensure correctness and power in its performance. The 
arm movements should be easy and graceful, all jerkiness 
or suddenness of motion being carefully avoided. 

Breathing should bo unrestrained and natural, without 
gasping, sputtering, or short or sudden hcavings. A safe 
rule is to have a full breath at every stroke, its division 
being regulated as follows. Blow slowly outward when 
tho first part of the arm movement is being performed, 
stretched out in front ; inspire as the hands are going out- 
ward and round. Then, as the lungs are fully charged, no 
effort is necessary to suspend respiration while the hands 
are carried in to the front of the body again. This regu- 
larity of breathing is essential to pleasure, comfort, and 
gracefulness of action. Tho nostrils and air-passages should 
always be thoroughly cleared, the mouth cleansed, and the 
throat gargled before entering the water. 

Smmming on the Back is a pleasant and useful branch 
of the art ; the chief requisite for its acquirement is con- 
fidence. The tyro should begin practice in water reaching 
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up to oboot tho Oppef put ot tlio ehsstf turn bb baok there is much splasfaiugt while steering is^ in the ease of a 
ahorewerdi take a long hreaib, and lie ^ntly backward in cioBe race, likely to become rather erratic. Both are at 
the water, keeping the hands on the waist with the elbows the present time the fastest known methods of swimming 
extended outward, the chest being expanded, and the on the back, and, with moderately good turning and push* 
breath held. As one lies welt back the feet will be lifted ing in a swimming bath, 100 yards should be covered in 
off the ground ; they should then be spread outward as far al^ut 74 seconds, prol^bly less. ) 

apart as possible, in the same position as when they ore Of treading as a branch of swimming something should 
opened up in breast swimming. The body and legs are be known by every one. It is the only department of the 
thus lying extended at full length like the letter Y» the art that is at all natural ; and, if treading were resorted to in 
legs forming the branches or fork. Now comes the pro- coses of accidental immersion, three-fourths of the resulting 
peUing part of the movement. As in the front stroke, deaths would be prevented. The essential condition, of 
the muscles are set, and the legs are by one strong motion course, is that the hands be kept under water. Wien 
brought firmly and closely together. While this is being one falls into water the legs sink and the body assumes a 
done the toes, by a slight movement of tho ankle, are perpendicular position, the water splashes over the face, 
turned upward, and so, as the movement is finished, tho and, once the eyes become filled or tho mouth covered, 
great toes, inner ankles, and inside of the whole leg meet, tho inclination of any one unal)le to swim is to throw the 
This motion, strongly but not jerkily executed, sends the hands up and make an effort as if to creep along on the 
body forward, and, when the impetus obtained is nearly — surface. These efforts only increase tho danger of the 
not quite — expended, the legs are bent, so that the feet position. On becoming submerged one should keep ])cr- 
are drawn close up to tho trunk, with the knees outward fectly inactive for a brief time ; the head will soon rise 
and heels together. Tho stroke is renewed by spreading above the surface, and at this moment one ought to lieat 
apart, closing again, and soon. The breath is exhaled downward with both hands alternately, never allowing them 
when spreading and closing tho legs, and inhaled as to splash or disturb the surface, the head being leaned back 
the feet are drawn up to the body. If greater speed is so as to keep only tho face and nostrils clear. Ttie back 
wanted, tho hands can be used as sculls by cairying them of the head and ears may be covered, but this does not 
outward from the body, but at the same time level with it, matter. The motions of the hands, exactly similar to those 
palms facing downward. When the arms are sufficiently of a dog’s forepaws when swimming and walking, are to 
extended to be in a line across from hand to hand, the bo continued, the feet at the same time striking down — 
wrists are turned to allow of the palms of the hands fac- not hurriedly, nor with sudden jerky movement, but easily 
ing toward tho feet, thumbs upward. Elbows, wrists, and and gracefully, tho ankles moving as if working treadles, 
hands are now firmly braced, and a strong pull towards the so that the soles of the feet act as sustaining and, it may 
legs is made. This is the i)rogressive motion, tftid should be, propelling surfaces. The movements of bands and feet 
be performed just as the logs are being closed. « may be altered by beating downward with both hands at 

Another stylo is to bend the elbows downward, so as to once, or both feet at once, but in eases of accident the 
allow of tho hands being carried upward along the sides of former action is to be recommended. Swimmers, when 
the body, thumbs inward, and palms facing the bottom treading at competitions or for display, either fold their 
of the water. When the hands have been carried up to arms across their chest or hold hands and arms above the 
tlio armpits they ar($ si)read apart to the full extent of the surface. In artistic swimming trials, as much as possible 
arms, and tho propelling part is performed as in the other of the body should be shown above tho surface, and bob- 
method by pulling strongly toward the legs. bing up and down ought to be avoided. Treading is of 

A still more powerful stroke, and one used at com])eti- much importance even to a good swimmer, as it allows him 
tions, is accomplished by carrying tho hands up to the to divest himself of upper clothing, and enables him to lay 
armpits, as described in last method ; then, turning the hold of anything, such as a rope or line that does not 
wrist BO as to allow of tlio palms of tho hands facing up- quite reach the surface ; it is also the most comfortable 
ward, point the fingers in the direction of progress, stretch position in which one can partake of refreshment in case 
both arms as far as possible in a line with tho body and of a lung swim, and is useful for purposes of conversation, 
beyond the head, and turn the wrists half round, until tho Tho Side Stroke may be said to hold in swimming a 
hands are back to back, thumbs upward. The propelling position somewhat similar to that of running in pedes- 
action is now performed by sweeping both hands outward trianism ; as it becomes better known, the advantages of 
and round until they touch the legs and the arms aie this style of aquatic progression are becoming more and 
once more straight along the sides of tho body. There is more appreciated, Tho practice of it, however, ought not 
a double kick in this style, and the action is as follows, to be begun until complete proficiency has been attained 
When the hands are being carried up to the shoulder one in the primary stroke. Its main recommendations are 
kick is delivered ; then as the arms are being carried beyond apparent almost at a glance. A good average side move- 
the head the nether limbs are drawn up in position for ment will carry the swimmer a stroke in two seconds, each 
another kick, which is dolivored as the arms are sweeping stroke covering a distance of fully six feet. The method 
down on tho stroke. This is no mere ornamental stroke, is said by some to have been introduced by George I'owters 
but combines in its practice grace with power, and enables about the year 18fi0. Tho body is turned on either side, 
the swimmer to move through the water at groat speed. but preferably with the right aide downward, as thereby 
Another racing back stroke is performed by lifting the legs act more freely and naturally and tho heart has 
hands and arms out of the water at the finish of the puU no weight on it to impede its action. The head is more 
downward, carrying them in the air, stretching them at immersed and thereby reduced in weight, being supported 
full length forward beyond the head, and then dipping by the water and not by any muscular exertion of the neck 
them into the water, executing the positive part of the or shoulder, and the lower extremities are less immersed 
stroke as in the last-described method. In this stroke than in the breast stroke. If one is lying on the right 
there is only a single kick to each pull of the arms, the side, the right arm is thrown boldly out in front, with the 
legs being drawn up as tho arms are swung up in the palm of tho hand downward and on a level with the^ lower 
air and closed as the arms are pulled through the water, side of tho head. When puslied out to the utmost it is kept 
While this movement is much practised by some experts, rigid, brought downward through the water in one strong 
ft is neither so graceful nor so speedy as the other* and movement, without any bending of either wrist or elbow^, 
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and tliis, the mitive action, is finishfd v/bM tN Wd 
reached the legs, and comes between these limbs at full 
stretch. It is then carried up along the body to the ehfn, 
and the stroke renewed. The left hand is formed into a 
scoop, turned outward by the wrist at right angles to the 
fore-arm. The left arm, with the elbow bent, is then 
directed outward, and makes a straight pulling (not circular 
nor swinging) stroke to the left hip. When one arm is 
performing the negative the other is at the positive part of 
the stroke. The action of the legs should be long and 
vigorous, and they should never cross each other, but 
should work in unison with the arms and shoulders. The 
left knee is brought up in front of the body, with the 
foot in front of and at right angles to the body. Put the 
foot in a line with the front of the leg, and bring it round 
to meet the other in a line with the body. Meanwhile 
stretch the right ox lower leg as far away as possible from 
the body toward the bock and then bring it down to meet 
the other \^y a poweriui plain stroke. The legs are then 
returned upward to the body, the heels touching, the knees 
apart, the toes of the left foot forward and of the right 
foot downward. To learn this graceful and useful side 
stroke some persons need long and steady practice ; others 
acquire it comparatively quickly The swimmer steers 
with his left or right hand and arm as the direction de- 
mands. The head and neck must be held in one position, 
not raised nor turned at any part of the stroke. Bear- 
ings should be taken from what can bo seen in the line of 
vision away from and in front of the body, and only very 
seldom indeed should the head bo turned to look in ad- 
vance. Breath is inhaled as the under hand is pulling 
downward, and exhalation should take place wliile the 
mouth is immersed, which is when the uppermost hand is 
performing the stroke along the body. 

The coincident movement of arms and legs may be thus 
described. As the legs are bent up to the body the upper I 
or left hand has been stretched in front and the right or 
lower arm has just finished the puli. As the top arm 
pulls dowuward the legs are opened wide and almost in 
the same motion swung round and closed. It will be 
apparent that the legs are returned up>i\ard with knees bent 
as the downward pull is being performed with the lower 
arm. No effort is to be made to sink the head, neither is 
it to be held up in any way. The turn of the body by 
the power of the strokes will be quite enough to allow of 
the lips being sufficiently clear of the water for the purpose 
of inspiration. There should be no sudden pull at any 
part whatever of tliis complete stroke. 

The Overhand Stroke^ when properly practised and 
acquired, is the most useful and easy of all styles of 
swimming. Beginners, however, should beware of acquir- 
ing it before they are thorough adepts with the side stroke, 
otherwise they lose all power of speed and good appear- 
ance. Harry Gurr is sometimes said to have been the 
inventor of this stroke in 1863, but Harry Gardener, in 
August of the year previous, when he won the 500 yards 
championship in Manchester, used the overhand or over- 
arm stroke. The only movements of the side stroke which 
differ from those of the overhand are those of the left or 
upper arm and hand. By carrying this arm in the air a 
lengthened reach is obtained above the surface. As in 
the side stroke, the head lies far as possible into the 
water, the body, legs, and feel in a straight line level 
with and closo to the surface. The left arm is carried 
forward and stretched as far as possible out of the water 
in a line with the face and in advance of the head. The 
arm and hand re-enter the water, and are palled through 
it with the strongest propelling stroke, lie limb out of 
water should be carried through the air quietly, gracefully, 
and evenly till dipped for the stroke, not swung uselessly 
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The legs work simnlianeously with (be )eft aw i Ibat ia 
they are drawn up as this arm reaches in front^^ am ase al 
their nearest wide stretch by the time it is in position for 
the pull ; they are then pulled strongly together as the 
upper arm is petformit^ its strong movement. At no time 
when the upper arm is being carried forward above 
water should the hand be higher than a very few (say 
about three) inches above the surface. The elbow alone 
is elevated, and is the highest part of the arm. In fast, 
the band is so close to tiie surface that, on being lifted 
upward after the delivery of the stroke, the wrist has to 
be bent ; otherwise the fingers would actually touch the 
water. Once, however, the hand comes opposite the eyes 
it is straightened in a line with the fore-arm and in 
position carried to the dipping point. Breathing is regu- 
lated in precisely the same way as when swimming by 
means of the side stroke. 

TouchtTig tmd Turning — ^Tlie methods of ** touch and turn'’ 
were brought into vogue by the now numerous swimming races in 
baths, whether the baths be long or short, from 10 to 15 feet 
in the push-off is gained at each end of every length by all oom- 
netitors. Assuming that the swimmer is using tile sitie or over- 
hand stroke and going on the light side, the method to be adopted 
is as follows. When within 8 feet of the end vvall of the bath the 
left or upper hand quits its propelling movement, and roaches in 
front of tne head till it touches the wall just above water-mark. 
The i>a]m of the hand is then placed horizontally on the wall, the 
fingers to the light, which is too direction to which one is turning ; 
the little finger is up^iemost and tliumb undermost The knees 
are bent,^ and the body, now close to the wall, is turned to the 
right on its own axis by the left hand, after which the feet preae 
against the wall under the hand. As in diving and plunging, the 
body, arms, and hands are in a straight line, and theneaa between 
the biceps, all under water. The thighs aie doubled up under the 
loins, the calves of the legs touching the back of the thighs, and 
the soles of the feet pressing hard against the wall. A strong 
push-off is made by the feet and legs, and the swimmer resumes hit 
ordinary stroke and course for a new length. 

Ocean /S^unn(mn^.--PerBonB having fiom any cause to swim ir 
the heavy rolling breakers of mid ocean should use the side stroke 
when available. No attempt should be made to breast or mount 
the waves. By taking their direction a side-stroke swimmer it 
I carried an unexpectedly long distance. The laige dangerous rolleri 
come almost in regular succession after an interval of small waves 
'i'he swimmer soon notices them, fills his lun^, swims into them 
ducking tlie head, and quickly emerges when the wave has passed 
Then a fresh supply of breath is inhaled. 

Pluncinvg . — In this the performer enters the water in somewha 
the same manner as when diving (see below), but at a fiat angle, anc 
from the moment of doing so makes no active muscular moveinen 
whatever of any part of the body under water. Plunging cani< 
into vogue as the most graceful and practical method of starting ii 
swimming races. From 3 to 5 foot above the water-level make 
the best springing point, whether from bauk, board, or rock. Tin 
knees should be kept together and slightly bent, with the wei^h 
on the hulls of the teet and the lungs fully charged. The spnnj 
forward at the signal to start is given with all muscular ]^we 
available. A swing of the arms from behind is taken, and, as th 
feet quit their support, the arms aie swung forward so as to rise u] 
to and sti sight beyond the head. The body is shot into mid-ai 
as far as possible, and, before touching the water, the head fall 
lietween the arms till the chin just touches the chest and the ea 
grazes the inside of the biceps. The body now glides gracefully am 
almost noiselessly into the water, with the chest slightly hollowed 
the shoulders contracted, and the aims rigidly braced out straight 
The hands are now laid fiat and the thumbs locked, while the niji 
and ankles are kept in one rigid straight lino, with the soles of tn 
feet turned upward and level with tne suriace, the toes pointin 
straight behind. The forwaid motion from the spring continue 
as long as the body will float and the air in the lungs can be hek 
when the feet, followed by tiie arms, begin to sink, and the plunge 
ends his performance by merely raising his head. Adepts in thi 
branch have saved themselveB from a sinking vessel oy a Ion 
plunge from the ship's side, and so by one eaort have got dec 
out of the vortex that is caused by her settling down and sinking 
i>eving.— The rule in diving, as distinguished from plunging, 
most explicit In diving alone are the limbs allowed to mui 
muscular movements under water. When properly performed 
is a most graceful feat to the eye, and a good switniner is, as a rul 
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erfotmera from 7 to 8 feet The dire may 
j one. The feet and legs are ke}»t together, 
with the che^ inflated, the arma aHghtly swung to and fro twice 
or ao, and the body aha legs bent towards the water. The lungs 
are charged, and the dive ia made immediately before the arma 
and hands are raised forward into the air above the bent head. 
The feet are used vrith all the power possible in springing off. 
'When in mid air the diver straightens himself out from linger tips 
to toes. The shoot downwards ia made by declining the arma so 
aa to encloae the head, the chest is momentarily contracted, and 
the water is gracefuny and noiselessly entered Ungers first The 
instant the body is covered, throw up the head and arms so as to 
mob tho surface. The eyes instinctively close as they enter the 
water ; if it Were otherwise, the force with which the surface is 
atruek might cause injury, e8]>6cially in the case of high diving. 
As soon 08 the water is entered the eyes should be o^iened, as 
awimming under water with them closed may be attended with 
danger. The best method for novices is to begin from a board 3 feet 
high ; and, as confidence and a good style are acquired, tlie height 
may be raised 1 or IJ loet at a time. Kuniiing headers are 
accomplished by i-unning 10 or 12 paces before springing off, and 
tho diver endeavours to clear as long a distance as possible before 
entering the water. Muscles and weight have nothing whatever 
to do with perfection in diving. Slim youths and heavy middle- 
^d men and women have alike excelled in this branch of aquatics. 
The important requisites are courage and strength of nerve, com- 
bined with experimental knowledge of the behaviour of the body 
while in air and water. Do not enter tho water feet first This is 


■only done by those who have not the courage to dive in the pro|)er 
manner, and it sometimes causes harm to the res))iratory organs, 
while one may lose balance and so come on to the water quite 
fiat and bo seriously injured in the stomach, ribs, or spine. 

Object JUivuig. — Some divers move over the bottoirrin straight 
lines, and others search on no plan at all. The Wst way to strike 
to the right or left on the circumference of tho circle surrounding 
the objects and work spirally inwards to tho centre of the circle. 
If the face be kept close to the bottom and tho eyes brought well 
into use success will reward one’s efforts, and no object ought to 
he missed. For object diving the drawers should have a fiocket 
easily accessible to one hand, in order to receive the objeuts raised. 
These are collected by swimming on the breast as quickly as pos- 
sible. All movements under water ought to be gone about with 
the utmost alacrity, hut at the same time without undue haste or 
fiurry, otherwise the heart’s action will be increased, the breath 
will suffer, and tho stay under water will bo sbortened. 

PhUe Swimming, — This is a most interesting and enjoyable 
branch of the art. From a very early period W'e find loferences to 
inechauical aiqiUances as aids to progression and suppoit in the 
water, these helps generally taking the fonn of large nat surfaces 
made of wood, tin, leather, waterproof fabrics, or other similar 
materials. Sometimes they were flat, in other instances slightly 
concave. Some were made banded like tho covers of a book, or 
hinged, others opened and closed with umbrolla-like action, w bile 
quite a large number were made web- like, to resemble a duck’s foot ; 
nearly all were more or less collapsible. From what cun be gleaned 
of the style of these articles it is evident that the inventors cannot 
have been familiar with tho principles of swimming, or aquatic 

□ lulsive action, and so, while a number of the contrivances were 
oubtodly tho outcome of much thought and ingenuity, they 
•could not be regarded os in any way improving on the ordinary or 
primitive swimming movements ; and, while greater surface than 
IS offered by hands and feet w^as always given, with the evident 
intention of reducing ^^slip,” much resistance took ])lace at the 
neutral or negative pait of the stroke. Tho one good effect in most 
of these inventions was thus moie than iiullifiod by this **drag,” 
which, besides lieing objectionable in itself, had the additional dis- 
advantage of bringing into lequisition muscles of legs and anus 
the devdopniont of which was antagonistic to iierfection of swim- 
ming. In 1876 Mr R. H. Wallace- Dunlop, O.B., announced that 
lie had iiivcntod swimming plates which afforded increased speed 
without causing undue straining of the muscles ; and these claims 
have been justified by subsequent experience. The arraiigotnenls 
iof a lateral inovcnieiit of the heels in the footboards or jilatcs, 
with freedom of the ankles, showed at once that Mr Dunl^ had 
fully studied the details of tho art of swimming, with the effect of 
greatly reducing ** slip in the positive and ulto^ther doing away 
with ** drag ” in tho negative parts of the leg stroke. Slow 
swimmers, by the use of the new appliances, move quickly an<i 
«ahily throuj^ the water, wliilst moderately fast swimmers have 
their speed increased to an almost wonderful extent. To swim 100 
yards m 70 seconds without artificial aid is regarded as a good per- 


fmapeet tbeM are imt half a dumUvingawimmers who can reduce 
this time by ao much aa five aeoonda. Yet about ten years ajfo 
a London swimmer, not by any means the fastest^ with tne lasist* 
ance of the plates covered the distance of 100 yards in 60 seconds* 
U will thus be apparent that the invention marks an important 
advance in the art of swimming. These plates are made Jt wood 
-—mahogany or American baas,— and are in shape somewhat like 
an artist’s palette, with this diffei'ence, that the bay or indenta- 
tion of the runs in to where the thumb-hole would be* The 
straps are made of leather, and all buckles and metal should be of. 
bronzed or lacquered brass ; the woodwork ought to bo kept well 

r ffished or vainished. The hand plates are at the thickest part 
of an inch thick, but those for tlie feet must be much stronger, 
as tho whole weight of the body is upon them while one is stanmng 
at or walking to the water’s edge. In learning to use them, let the 
swimmer begin by lying fiat on the watei, straightening the arms 
out about 24 inches apart. Spread the feet and legs well outward ; 
then so place tho feet that the plates hhall bo vertical, aud thus 
offer the soles as resisting surfaces to the water; close tho legs in 
such a way that the fiat parts will meet when the legs come 
together. The return of the feet to the body is the same as in 
natural or unaided swixmning, t.s., by bringing them heels first so 
that the plates are carried up edge ways. Next, turn tho ankles 
so aa to allow of the soles facing outward, this being in plate 
swimming the point from which the positive or piopolhng pait of 
the stroke actually starts. Now press outward and lound until 
the plates meet as before, and repeat. Fractise slowly and steadily 
until sore that in the recovery there is no drag, and that when 
spreading apart and closing the resisting surfaces are squared so 
as to reduce slip to its minimum. The hands are moved as in 
ordinary swimming, with this difierence, that they are all the time 
lying flat ; on their retuim to the body after the propelling move- 
ment no motion of wrist is to bo made, great care being t&en to 
keep the hand plates {lerfectly parallel with the surface of the 
water, as the slightest deviation from this rule, at any one part 
of the arm stroke, will sink or raise the head and chest, and so 
alter tho natuml and coiToct plane of the whole body. As the 
plates are lighter than the water the feet will tend to come close 
to the surface, if not indeei) sometimes above it, causing aplashinjg 
unless care bo taken to avoid this. Floating in any position n 
easy and comloi table with plates on, and diving, sculling, and back 
swimming are all facilitated. The length of stroke in plate- 
swimming is nearly double that of ordinary water movements. 
The recouiinendation(< of the invention, esjiectally in sea and long- 
distance swims, may bo summed up in four words— safety, power, 
endurance, speed. 

Lang Imnursions. — It is on record that on October 6, 1886, 
Samuel Brock, a V armouth fisherman, after being caiwized, remained 
in the water for 7^ hours before he was picked up. As a long- 
distance Bwiniiner in ocean and tidal waters no one has ever 
approached Matthew Webb (1848-83), of the British mercantile 
marine service, llis first great feat was plunging (April 23, 1873) 
off the Cunard S.S. “Russia” into a heavy sea in tlio unsuccessful 
endeavour to save a young sailor who bad fallen overboard, when 
he passed 37 minutes in the sea before the lifeboat relieved him. 
lie icceived the silver medal from the Royal llumano Society of 
Loudon, the Stanliojto gohl medal, and a £100 pm so subscribed 
by the passengers of the “Rubria,” In June 1874 he swam fiom 
Dover to tho north-east Varne buoy (9i sea miles). On July 3, 
1876, he went from Black wall Pier to Gravesend Town Pier on an 
ebb tide (18) miles) in 4 h. 62 m. 44 s., and on July 19, 1875, 
from Dover to Ramsgate (16 sea miles) in 8} h. An unsuccessful 
attempt to swim from Dover to Calais (174 sea miles) in the 
narrowest pait of Dover Straits took nlnce on August 12, 1876. 
He afterwards successfully accomplished the feat on August 24-26, 
1875, after 21 li. 44 m. 5.0 a. immerbioii, the distance swum having 
iMjen as nearly as possible 89 J statute miles. A foolhardy attemnt 
to swdm the whirlpool rapids of Niagara cost Webb his life on July 
24, 1888. On September 16, 1876, F. Cavil swam on the ebb of a 
strong spring tide fiom Putney to Black wall (13 miles 3 furlongs) 
in 3 hr. 60 in. Miss Agnrs Beckwith, of London, on the 17th 
July 1878, BW^am 20 miles in the Tliarncs, without any assistance 
whatever, in 6 hours 26 mimites. Iloiaco Davenport, of London, 
for ycaiH amateur champion of Gicat Britain, on 2d Se]itemb6r 
1884, swain fiom Southsea, Portsmouth, to Rydo, Isle of Wight, 
and Wk again in 6 h. 26 in. 

Semarkable and Bed Swimming Jiecords, great majority of 
these have been achieved in England, but accurate statistics cannot 
be bald to be plentiful. Tho following are some of the authenti- 
cally lecortlcd lesults. 

Il4 3t Jtrtord* Opni and fuill Water vardt. 1 m. fif s. ; 220 vardR, 2 m. 
a.; AOO yatdH, 4 m. £7 h ; £00 >aid4, 7 ni. £K 8 ; nalf-mtlc, 14 tn. 17^ 8.; 1000 
yaids, ]£ ni £ 48 ;] mil<s 28 m lOf 8 ; 8 inilON, 1 h. 53 m. 808. 

Bath *S{8tmwing.--Of the lntiuini‘iablo enclosed swiinrolnK betlis In Grent 
IlrltaJii nor many are exactly similar in ineasurenient aH regards length and 
breadth. Hie 'thoiior the bath tho faster beronies the time test of speed by the 
aid ot each turn. The Lambeth bath, where the greatest ntiuiber of champion- 
ship and other celebrsti'd hath races in tlie kingdom have been decided, Is 40 
yards long. Tho following ate the best Lambeth records:— 40 vards, 284 84 80 
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y»rd«» m R ; 100 yards, 1 m. 7^ • ; 120 yards, 1 m. 2S} k\ XOO yards, 2 m. 2 s.; 
§00 yarda, 2 n 41^ s.; 220 yards, 2 m. 00| s/, 400 yaids, A m. 444 a.; | mtta, 
0 m. 2U s.; AOO yards, 7 ns. 104 s.; 000 yards, 0 m. 404 a.; 800 yaida, 11 m. 
404 a.; 4 mUe (2l turns), 18 ni. 4 s ; 1000 yatda, 14 m. A04 a.; 1200 yards, 
18 m A4 s.; I mile, 20 m } s., 1400 yaids, 21 m 17) a.; I mila (48 turns), 
27 m. 81 s. 1 he reenids of other b itbs Include *'-500 yards, 0 m. 55 s. (Oldham 
Baths), 100 raids, 1 m. 4) s. (Blackbmn Baths), 1 mile, 20 111 21 s. (Westminster 
Aquarium) (80 tum^) 

IfOngent Ttme undtr Water in Ola»» Tank — 4 m 20) s. 

JLongeet Diwe - 109 yards 2 feet 0 Inchi s, and in yiurdH 1 foot. 

L»ng%it rioin a sprinfcboard 5 foet al)0\e tlie level surface of the 

water, 73 feet 1 inch , from a fixed board, 3 feet 0 inches abore the water level, 
70 feet 3 Inchis 

toi baths and bathing see Baths, vol tii p. 434 For drowning and rescuing 
life, see D uownimo, voL vll p 475. ThcMe are two societies with headquarters 
In I^ndnii whic li consist of delegates fiom nearly all the awlnunlng clubs in the 
metropolis. ilieMe have framed rules and legnlatlona fot the conduct of clubs, 
laces, aud other peiformaiices Inchtded undei ** swimming** Ihe Fioftmsional 
Swimming Association was successfully floated by Mr Robert Watson on July 
0, 1881. The Amateur swimming Association was lelnauguiated in 1886 by 
the amalganiHtion of ttio Swimming Association of Qieat Ihitain and the Amateui 
Swimming rnluii. Theie aie annual eompctitioiis for the amateui thampinn 
ships at 500 y ai d 4 mile, 1 mile in still water, and 5) milw in the 7 hames There 
ate hIm) the AsHuilated Swimming Clubs of Glasgow and the Ashoclatcd dubs 
ot r)undf e, each ahnllai In its objects ami composition to the Amateui Swimming 
Assuciatiou. 

Ihellteiatnie of the subject of swimming is considctable, and the following 
wotks may be mentioned. Ihevenot, The Ait of Sinmmtnff, tiansl fiom tlie 
Blench, London, 1789; Sicimmtng.tvra httcis by BinJaiujii rrunklin, Bungay, 
1791, Walk! I s Mantp Sportt, ait. ** Swimming,” London, ]8d6, G. 11. Cliss 
Qjtmnaettce and Hummtngt London, 1840, \\ 11 Lcreral, Stetmnnm and 

JSwimmeri^ Ixmdon, 1861 ; S. W Hlggenson, ” Swimming,** in 7Ae Amertcan and 
Canttnentai Monthly May 1870; *'PiMutoi,* Jloto to flwinu London, 1872; 
Chailos Steedmun, Manual of Swfmmwo, London, 1871, J t thy, ktwvnmtntf in 
the Eton Style, Nottingham, 1875; J Bill Pettlgtca, Animal Locomotion, 
London, 1874; W. WIIaoii Snoimmino, Lnuiy, and How to Save Life, Glasgow, 
1876; Tot klngton, Swimming Drill , London. 1876, K IT W. Dunlop, EltUr 
Swimming, London, 1S77, ALnsteiv, Arv Manual of Swimming, New loik, 
1878; W, Wilson, The Swimming /wi/ri/r/or, 1883 ; J. U Walsh, ait “Swim- 
ming,** AnGnA /f«i a/ ts, Loudon, 188(i. (n. 1 W — W Wl.) 

SWINDON. The towns of Old and New Swindon, in 
Wiltshire, England, are situafed on several railway lines, 
about 77 miles west of London and 30 east north-cast of 
Bath. The old town is built on an eminence commanding 
fine views of the surrounding country. It received a 
charter for a fair from Charles L, and lias weekly markets 
for corn and cattle. The church was erected in 1851, 
from the designs of Sir Gilbert Scott. There is a town- 
hall and a corn exchange. Swindon New Town, to the 
north from Old Swindon, has grown up since the construc- 
tion of the Great Western Bail way, whi(‘h has its principal 
works there. There is a market-house for meat, fish, and 
vegetables. Connected with the Great Western Kailway 
mechanics’ institution there is a library of about 14,000 
volumes. The combined areas of Old and New Swindon, 
which form separate urban sanitary distiicts, amount to 
2524 acres, with a population in 1881 of 22,374. Old 
Swindon (area 1214 acres) had a population in 1871 of 
4092 and in 1881 of 4696, and New Swindon (area 1310 
acres) a population in 1881 of 17,678. 

SWINE. The oldest known even-toed or Artiodactylo 
Ungulates (see Mammalia, vol xv. p. 429) were neither 
Oxen, Antelopes, Deer, Camels, nor Pigs, but presented a 
generalized type, which by modification in various direc- 
tions has given rise to all these very diverse forms. They 
were mostly of small size, and had invariably the full 
number of teeth of the typical mammalian heterodont 
dentition, viz., 44, of which the incisors were § on each 
side, the canines the premolars and the true molars 
The molars were short and square, crowned with blunt, 
rounded cusps, and the canines were not remarkably 
developed. All the feet terminated in four toes, the two 
middle ones (the third and fourth of the complete typical 
mammalian extremity) of nearly equal size, the outer ones 
(i^econd aud fifth) smaller, and also equal. The five-toed 
ancestor of these forms has not yet been discovered. 
They had no special weapons, as horns or antlers, on their 
foreheads. Such was the condition of all the hitherto dis- 
covered animals of this division at the commencement of 
the Tertiary period. Very early a change took place in 
the characters of the molar teeth in certain members of 
the group: the rounded tubercles became sharp ridges 
curved iu a crescentic form, aud better adapted for a purely 
herbivorous diet, especially for cutting and bruising the 
comparatively dry and hard blades of grass which grow 


in open plains. The animab thus sepaeated from tt|e vsik 
— the Selenodont (crescent-toothed) Artiodaotyles^^have 
undergone various further modifications of teeth^ teet, and 
other parts, and constitute the diverse forms of ruminat- 
ing animals mentioned above. Those whose molar teeth 
retained more of the primitive tuborculated (bunodont) 
form, were the ancestors of the present family of Swine, 
some of which, looking upon their organization as a 
whole, have undergone less change since the Eocene 
period than almost any other mammals. 

Keinains of veiy generalized swine-like animals have 
been abundantly found in Eocene and early Miocene 
formations both in America and Europe. In the former 
continent they never (as far as present evidence indicates) 
underwent any great diversity of modification, but gradu- 
ally dwindled away and almost died out, being only repre- 
sented in the actual fauna by the two closely-allied species 
of peccary, among the smallest and most insignificant mem- 
bers of the group, which have existed almost unchanged 
since the Miocene age at least, if the evidence of teeth 
alone can be tru^ited. In the Old World, on the other 
hand, the swine have played a more important part in 
recent times, having become widely distributed, and throw- 
ing of some curiou«.ly specialized forms. At the present 
time, though not very numerous in species, they range 
through the greater part of the Old World except within 
or near the Arctic Circle, although, in common with all 
the other members of the great Ungulate order, they were 
completely absent from the whole of the Australian region 
until introduced by man in very recent times. 

The exfsting swine like animals may be divided natu- 
rally into three families : — I. JlippopotamidK ; II. SutdtPy 
or true Pigs ; III. Dicotylidm^ or Peccaries. 

I. Family Hippopotamidas. 

Muzzle very broad and rounded. Feet short and broad, 
with four mhequal toes^ with short rounded hoofs, all reetch- 
ing the ground in walking. Incisors not rooted hut con- 
tinuously growing ; those of the upper jaw curved and 
directed downwards; those of the lower straight andpro-^ 
cumhent. Canities very large, curved, eontinuimsly growing: 
upper ones directed dovimwards, Freinolars ^ ; molars 
Stomach complex. No csecum. 

This appears to be an exclusively Old-World form, — no 
animals belonging to it, either recent or fossil, having 
been found in America. The family has been divided 
into three genera, according to the number of the incisor 
teeth. (1) Ilexaprotodon, incisors a type which comes 
nearest to the generalized or ancestral form of the group, 
is now extinct, being only known from the early Pliocene 
formations of the Sub-Himalayan range. (2) Hippopotamus 
proper, incisors |, contains the one well-known species H, 
amphibiuSf now confined to the rivers and lakes of Africa, 
but formerly (in the Pliocene period) abundantly distrib- 
uted, under various minor modifications, in Europe, as far 
north as England. Kemains of an allied form have been 
found in the island of Madagascar, where it is now extinct. 
(3) Choeropsis, incisors reduced to f, contains one very 
small and still little known species, from rivers of Liberia, 
West Africa, C, Ulrrunsis, See Hippopotamus. 

TI. Family Suidag. 

An elongatea mobile snout, with an expanded^Afuncaied 
nearly naked, flat, oval terminal surface in whixhthe not^h 
are placed Feet narrow ; four completely developed toes or 
each. Hoofs of the two middle toes with their contiguous 
surfaces flattened. The outer {second and fifth) digits no 
reaching to the ground in the ordinary walking pfmtion 
Teeth variable in number, owing to the suppression in som 
form of an upper incisor and one or more premolars 
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MiofB rooud. Upper eahmei eurtm^ more or leee/miwardi 
or ypwofrde. Stomaek dmple, for a more or Ues de- 
veloped pouch uear the eaUdiac orifice, A ceecum. Colon 
epi^ly coUed, Confined to the Old World, 

Sub. — Dentition ; 5 ], ^ 1 5 i^otal 44. Upper 

inebors diminiAbing rapidly in size from the first to the 
third. Lower incisors long, narrow, closely 
approximated, and almost horizontal in posi- 
tion, their apices inclining towards themiddlo 
line ; the second slightly 
'larger than the first, the 
third much smaller. 



Fiu. 1. — Dentition of Boar (/ius sero/a). 


Canines strongly developed and with persistent roots and 
partial enamel covering, those of the upper jaw not having 
the usual downward direction, but curving strongly, out- 
wards, upwards, and finally inwards, while those ci tlio lower 
jaw are directed upwards and outwards with a geqtle back- 
ward curve, their hinder edges working and wearing against 
the front edges of the upper canines.^ They appear ex- 
ternally to the mouth as tusks, the form of the upper lip 
being modified to allow of their protrusion, but are much 
less developed in the females than in the males. The 
teeth of the molar series gradually increase in size and 
complexity from first to last, and are arranged in con- 
tiguous series, except that the first lower premolar is 
separated by an interval from the second. First and 
second upper jiremolars with compressed crowns and two 
roots. The third and fourth have an inner lobe dcvelojied 
on the crown, and an additional pair of roots. The first 
and second true molars have quadrate crowns, with four 
principal obtuse conical cusps, around which numerous 
accessory cusps are clustered. The crown of the third 
molar is nearly as long (antero-posteriorly) as those of the 
first and second together, having, in addition to the four 
principal lobes, a large posterior talon or heel, comy^osed 
of numerous clustered conical cusps, and sup])orted by 
several additional roots. The lower molar teeth resemble 
generally those of the upper jaw, but are narrower. Milk 
dentition: t|, c}, total 28, — the first permanent 

premolar having no predecessor in this series. The third 
incisor, in both upper and lower jaw, is largo, developed 
before the others, and has much the size, form, and 
direction of the canine. Vertebrae: 0 7, D 13-14, L 6 , 
S 4, C 20- 2 1. The haiiy covering of the body varies 
much under different conditions of climate, but when best 
developed, as in the European wild boar, consists of long 
stiff bristles, mostly abundant on the back and sides, and 
of a close softer curling under-coat. 


^ If iroiii any accidental circunisiancus theae teeth are not con- 
stantly worn down by Iriction, they grow into a complete circle/ the 
point penetrating the bone of the jaw close to the root of tbe tooth. 
The natives of the Fiji Islauda avail themselves of this cm^umstance to 
produce one of their most valued ornaments — a circular boar’s tusk : 
the upper canines being extracted, Ihe lower ones are allowed to grow 
to the desired form. 


This genus occurs at present under three principal 
modifications or aubgenera. 

A. Bub proper comprises a number of animals found in 
a wild state throughout the greater part of Europe (except 
where exterminated by human agency), the north of Africa, 
southern continental Asia, and the great islands of the 
Malayan archipelago, Formosa, and Japan. The following 
among others have been admitted by zoologists as distinct 
species : — Sue scrofa^ the wild boar of Europe, Asia Minor, 
and North Africa, once common throughout ihe British 
Isles; S, sennaaremsie, North-East Africa; S. erietatuB, Ilin- 
dustan; S. vittatusy Java, Borneo, Amboyna, Batchian; S. 
barbatusy Borneo; S. papueneisy New Guinea; S. iimorensist 
Timor and Botti ; S, midamanmeUy Andaman Islands ; S. 
relebemiBy Celebes ; S. taivaniiSy Formosa ; S, leucomysiaXy 
Japan; S. verrucoeuBy Java, Borneo, Ceram. This list 
will give some idea of the geographical distribution of 
wild pigs, but it must be borne in mind that through the 
whole of this legion, and in fact now throughout the 
greater part of the habitable world, pigs are kept by man 
in a domesticated state, and it is still an open question 
whether some of the wild pigs of the islands named above 
may not bo local races derived originally from imported 
domestic specimens. In New Zealand a wild or rather 

feral ” race is already established, the origin of which is 
of course quite recent, as it is well ascertained that no 
animal of the kind ever lived upon the island until after 
its settlement by Europeans. Whether the various breeds 
of domestic pigs have been derived from one or several 
sources is still unknown. As in so many similar cases there 
is no historic evidence upon the subject, and the researches 
of naturalists, as Nathusius, Kutimeyer, Bolleston, and 
others, who have endeavoured to settle the question on 
anatomical evidence, have not led to satisfactory con- 
clusions. It is, however, tolerably certain that all the 
species or forms of wild [>igs enumerated above and all 
the domestic races are clos(‘ly allied, and it is probable 
(though of this thcic has been no op[>c)rtunity of proof) 



Tut 2 — Wilil Boir ami Young. 


will breed freely together. It is a curious circumstance 
that the young of all the wild kinds of pigs (as far as is 
known at present) present a uniform coloration, being 
dark brown with longitudinal stripes of a paler colour, a 
cliaracter which completely disappears after the first few 
months. On the other hand, this peculiar marking is 
rarely seen in domestic pip in any part of the world, 
although it has been occasionally observed. It is stated 
by Darwin that tbe pigs which have run wild in Jamaica 



ftnd the eemiferal pigs of Kew Ofranftda have mmed Ihis 
aboriginal character, and prodtice longitudinally striped 
young; these must of course be the descendants of do^ 
mastic animals introduced from Europe since the Spanish 
conquest, as before that time there were no true pigs in 
the New World Another character by which the Euro- 
pean domestic pig differs from any of the wild species is 
the concave outline of the frontal region of the skull, a 
form still retained by the feral pigs in New Zealand.^ 

B. The diminutive pig of Nepal, the Terai, and 
Bhutan, Sus salvaniuSf has been separated from the rest 
by Hodgson under the generic name of ForctUa^ but all 
the alleged distinctive characters prove on more careful 
investigation to have little real value. Owing to its 
retired habits, and power of concealment under bushes 
and long grass in the depths of the great Saul Forest, 
which is its principal home, very little has been known of 
this curious little animal, scarcely larger than a hare. 
The recent acquisition of living specimens in the l^ndon 
Zoological Galons has, howevei, afforded opportunities 
for careful anatomical observation.^ 

0. Two well-marked sjiecies of African swine have 
been with more reason separated under the name of 
Fotamochoerus, The dentition differs from that of true 
Su8, inasmuch as the anterior premolars have a tendency 
to disappear; sometimes in adult specimens the first upper 
premolar is retained, but it is usually absent, as well as 
the first and often the second lower premolars. The molar 
teeth are also less complex ; the last especially has a much 
less developed heel. There are also characteristic cranial 
differences. The two species are very distinct in outward 
appearance and coloration. One is P, afneanm^ the South 
African Kiver-Hog, or Bosch-Vark, of a grey colour, and 
the other JP. porcua or penicUJatua^ the West African Red 
River-Hog, remarkable for its vivid colouring and long 
pencilled ears. It should bo noted that the young of both 
these species, as well as of the pigmy S. aalvanius, present 
the striped character of true /SVs, a strong indication of 
close affinities, whereas in all the following forms this is 
absent 

JSabirussa, — Dentition ; 1 1, r jp w § ; total 34. The 
total number of teeth is therefore considerably reduced, 
the outer upper incisor and the two anterior premolars 
of both jaws being absent. The molars, especially the 
last, are smaller and simpler than in but the great 
peculiarity of this genus is the extraordinary development 
of the canines of the male. These teeth are ever-growing, 
long, slender, and curved, and entirely without enamel 
covering. Those of the upper jaw are directed upwards 
from their base, so that they never enter the mouth, but 
pierce the skin of the face, resembling horns rather than 
4 teeth, and curve backwards, downwardis, and finally often 
forwards again, almost or quite touching the skin of the 
forehead. There is but one species, £, alfw'ua, found only 
in the islands of Celebes and Bum. Its external surface 
is almost entirely devoid of hair. With regard to the 
curiously modified dentition, Wallace {Malay Archijjehyo^ 
i. p. 435) makes the following observations. ** It is difficult 
to understand what can be the use of these horn like teeth. 
Soige of the old writers supposed that they served as hooks 
by which the creature cotdd rest its head on a branch. 

^ The breeding of pigs has of late years been practised with moic 
care and skill than ioinierly, especially in the United States, wheie 
the ** hog product ” ranks with wheat and cotton as one of the leading 
agricultural exports. Several volumes have been publis)ie<1 of the 
pedigrees ol two breeds — the Berkshire Snd the Poland-China. llie 
official estimate of the number of swine in the United States in 1886 
is 46,000,000, and about the same number is assigned unofficially to 
Burope, where Servia takes the lead in proportion to population and 
Norway stands lowest. 

‘ See Garson, Proe. £ooL Soe, lond,t 1883, p. 418. 
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Fto. 3. — Head of Babiiuhhu 


I should be inclined to believe rather that these tusks 
were once usetul, and were then worn down as fast as 
they grew, but that changed conditions of life have 
rendered them unnecessary, and they now develop into a 
monstrous form, just as the incisors of the beaver and 
rabbit wik go on growing if the opposite teeth do not 
wear thejn away. In old animals they reach an enormous 
size, and are generally broken off as if by fighting.’’ 

Fharorkoprm, — The Wart-Hogs, so called from the large 
cutaneous lobes projecting from each side of the face, 
have the teeth still more remarkably modified than in 
JBahtrusiia. The milk dentition, and even the early con- 
dition of the permanent dentition, is formed on the same 
general type as that of except that certain of the 
typical teeth are absent, the formula being *1. 
m total 34 ; but atv age advances all the teeth have a 
tendency to disappear, except the canines and the posterior 
molars, but these, which in some cases are the only teeth 
left in the jaws, attain an extraordinary development 
The upper canines especially are of great size, and curve 
outwards, forwards, and upwards. Their enamel covering 
is confined to the apex, and soon wears away. The 
lower canines are much more slender, but follow the same 
curve ; except on the posterior surface, their crowns are 
covered with enamel. Unlike those of the babirussa, the 
canines of the wart-hog are large in both sexes. The 
third molar tooth of both jaws is of great size, and pre- 
sents a structure at first sight unlike that of any other 
mammal, being composed of numerous (22-25) parallel 
cylinders or columns, each with pulp cavity, dentine, and 
enamel coveting, and packed together with cement. Care- 
ful examination will, however, show that a similar modi- 
fication to that which has transformed the comparatively 
simple molar tooth of the mastodon into the extremely 
complex grinder of the Indian elephant has served to 
change the tooth of the common pig into that of Phae<h 
cluerus. The tubercles which cluster over the surf^ of 
the crown of the common pig are elongated and drawn 
out into the columns of the wart-hog, as the low trans- 
verse ridges of the mastodon’s tooth become the leaf-like 
plates of the elephant’s. 

Two species of this genus are distinguished :-r-P. 
a/ricanus, iElian’s Wart-Hog, widely distributed over 
continent ; and JP. sethiopicus^ Ballas’s Wart-Hog, con&ped 
to south-eastern Africa. In the latter species the dentitiob 


. ’ 8 W I — S W I 775 

t * 


ttUOdt Mtftvottoii, ill in ftdulfc ipeoimeiti { 
ni^f iaoianiift m ab«ent and tiM) lon^ ones worn 
down the faota 

HL Fakcly DiqomxDA 
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There is one genusi JDwotylee, with two specie^ D. 
tagofu^ the OoUared Peccary, and 2>. lahiotuty the White- 
Lip^Peccai^. SeePECOAEY. (w h f) 

SWINEMtrNDlii, a Baltic port and bathing place on 
the island of Usedom in Pomerania, Prussia, is situated 
at the mouth of the Swine, 35 miles to the north west of 
Stettin. Its broad unpaved streets and one story houses 
built in the Dutch style give it an almost rustic appear- 
ance, although Its industries, beyond some fishing, are 
entirely connected with its shipping The entrance to 
the harbour, one of the best on the Prussian Baltic coast, 
is protected by two long breakwaters, and is strongly 
fortified. Swinemunde lighthouse, 216 feet high, the 
loftiest in Germany, rises beside the new docks on the 
island of Woliin, on the other side of the narrow Swino 
Ships drawing not more than 16 feet can proceed to 
Stettin, but those of heavier burden discharge or lighten 
at Swinemunde, which thus stands in the i elation of a 
fore port to the larger city, with which it is connected by 
railway. Exclusive of nieiely passing ships, 615 vessels 
With a burden of 189,491 tons enteied and p07 t^essels 
with a burden of 179,336 tons cleared the port in 1880 
In 1882 it possessed a fiect of 39 vessels with* a burden 
of 5218 tons The population in 1880 was 8478 

The Swine, the contial and bhortcst passage between the Stettmer 
HafT and the Baltic Sea, tormuly (Tanked by the fishing 
villages of West and h mi Swine lowaids the beginning of last 
century it was made mvigable for laige ships, and bwimmunde, 
which was founded on the site of West Swine m 1748, was fortified 
and raised to the dignity of a town by Fiodeiick the Great in 1766 
111 1775 It had 1000 inhabitants, m 181b 8191 

SWINTON, a town in the West Hiding of Yorkslnre, 
IS situated at the junction of the Deaine and Dove naviga- 
tion with the liver Don navigation, and of the South 
Yorkshire and Midland lailway lines, 9 miles north east 
of Sheffield and 8 southwest of Doncaster In the 
church of St Margaret (rebuilt in 1817) two beautiful 
Norman arches of the old church are jireserved Tliere 
are collieries, quarries, and brickfields in the neighbourhood 
A large number of persons are employed in the South 
Yorkshire Hailway establishment for the repairing of 
engines and waggons There are also flint and glass bottle 
works, iron works (for stoves, grates, fendeis, and kitchen 
ranges), and earthenware manufactures The town was 
formerly renowned for its Hockingham ware, but the 
manufacture has been discontinued for some years A free 
warren was granted to Swinton by Henry II King John, 
on his march from York to Boston, slept at Swinton old 
hall. The population of the urban sanitary distnct (area 
1700 acres) m 1871 was 5150, and in 1881 it was 7612 

SWINTON, a large village of lAUcashire, is situated on 
several railway lines, 5 miles north west of Manchester and 
6 south-east of Bolton The Swinton industrial schoob, 
opened in February 1846, are a fine range of buildings of 
brick with stone facings, surrounded with grounds extend 
ing to 20 acres. The church of St Peter, a fine building 
of atone with a lofty western tower, was erected from the 
designs of Sir Gilbert Scott in 1869 The manufacture 
of cotton and coal mining are the chief industries 
Anciently a large part of Swinton was possessed by the 
Knights Hospitallers of St John of Jerusalem. Swinton ! 


and Peiidlebury forAi an turban sanitary distriot (area 2196 
acres^ under the government of a local board of twelve 
members; its population, estimated at 14,052 for 1871. 
amounted m 1881 to 18,107. 

SWITHUN, St, bishop of Winchester from 852 to 862, 
The name of St Swithun, patron saint of Wmdhester 
cathedral from the 10th to the 16th century, is scarcely to 
be found in any contemporary document. His death le 
entered in the Anglo Saxon Chronicle under the year 861 ; 
and his signature is appended to several charters m 
Kemble’s Codtx Diplomaticm Of those charters three 
belong to 83J, 838, and some ycai between 860 and 862. 
In the first the saint signs as *^bvvithunuB presbytei regis 
Egborti,” in the second as “ bwithunus diaconus,” and in 
the third as “ Swithunus tpiscopus ” Hence if the second 
charter be genuine the lust mi st be spurious, and is sC 
maikod in Kemble 

More than a hundred years Jater, 1 ^h(Tl Dimstan end Ftheli^old 
of Winchester iiere inau^uialmg their < lunch leform and sup- 
planting the secular canons of the degeiuiatc Lnglish toniida- 
tions by monks, St Swithun was adopted as patron oY the rcstoicd 
chuich at Winchester, tormeily dedicated to St Peter and St Paul 
Hih body was taken up from its almost forgotten grave outside the 
old monastery and transplanted to Etheluoid s new basilica on Ibth 
July 971 Numerous miracles preceded and followed this transla- 
tion “Wo have seen,” saj sone oontc uipoiai y v ntci , “the prei incts 
of the monastery so throngul with cioiids of ailing folk that a 
travellei could sc aieely make his way to the shnne , and yet, after 
some days, so numerous were tho cures tliateicn within the c hutch 
itself there weio scarcely five sick yeo}t1e to bo seen ” Another 
writer, likeuise a oontcmpoiaiy, claims to the saints cxedit two 
hundred cuies in the shoit space of ten days 

1 heievival of St Swithun s fame gave rise to a mass of legeudaiy 
litoratuio, from vhich it can only be deduced that toiiards tho end 
of the 10th ccntuiv vciy little was known oonceining his careet 
The BO called Vitw i>wUhuni of Lantfred and Wulstnu, written 
about this time, hardly contain thevtiy Riiiallest ktiiul of bio- 
giaphic d tact, and all that has in latei yeais }>assccl tor authentic 
detail ot St Swithun s life is exti acted fiom a biogta|hy, ascubed 
with much pi ( babih y to Got/ilin, a monk who came over to Eng- 
land with H( rmanii, bishop of Salisbury from 1058 to 1078 Fiom 
this writer, who has pcihaps puMrved some iragments of genuine 
tiiditiou, wo learn that St Swithun was boin in tlif reign of 
Egbert, and was oidained priest by Hclinstan, bishop of Winiheatei 
(8 38 r 8 )2) His fame i ear bed the king s c ars, who appointed him 
tutoi of his son Aduhdius (I llulwulf) and numbcied mm amongst 
Ins chief friends bndir J tlidwuK he was appointed bishop of 
Winchcstoi to which see ho was conscciatcJ by Aichbishoj) 
Ceoliioth In his new office he was rc m irknl lo for his pn ty and his 
red in building new chuiclics oi lestouiig old ones At liis lequest 
Ltlirlwult gave the tenth of liis loyal lands to the church His 
humility was surh that he made bis diocesan iuurnc>s rn foot, 
and when ho gave a banquet lie invited the ] ooi and not the ruh 
He built near tlie eastern gate of his cathtdial city a bridge whose 
stone arches were so strongly constnuted that in Gotrelin's time 
they aeemed a woik “non h vitu luittirus ” He died id July 862, 
and gave ordeis that ho wns not to be buiic d within tho chuic h but 
outside in * a vile and unworthy ^lacc 

William ot Mdmcslury adds that as Bishop Allistan of 
Sherboruo was Lthdwulf s inmiHtei foi tempoial, ho St Swithim 
was foi spintual matte rs The same chroni ler uses a k markable 
phrase HI iccoulmg the bishops pTi}ei that his bunal might bo 
“ubi tt jwdihus pnctoriuutmin ct stilluidiis <x alto rorautibus 
esset obnoMUs Jins cxpressinu has been lalcii as indicating 
that the will known wcathci in^thcontaund in the doggrol lines — 
St Svrithln n da> if theu dent lain 
loi foity da>N if vrtll it n nln 
St Sin ithtn s day If thou b fair 
Fur foity days twill rain na mail— 

had aheady in the 12th (rntiiry, rrjstiilli/td round the name 
of St Swithun , but it is doubtful if tin imssuge lends itself by 
an} straining to this interpretation Mr Ranic has suggested that 
the legend is dor ved fiorn the tiemendo is downpoui of ram that 
occurred, according to tin lliiiham chionidors, on 8t Swithun e 
day, 1H5 {Hut J)unp/m , pp xui 96-7) Another tlieoiy, more 
liUHiblc, imt Instoiually woitliloss, tiaces it to a heavy shower 
y whicli, on the day of his translation, tho snint marked his 
displcasuio towards those who wcie removing his lemains This 
stoi}, howcvei, cannot bt tiacni fuitlur baik than some two or 
thiee ccntuncs at tho outside, and is at variance with tlie 10th- 
centuiy wuttrs, who are all agreed that tho truislation took place 
in accordance with the saint a desire as expressed bv vision More 
piobable is Mr Earle s saggestion that in the legend as now current 
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VO hove the eurvivol of some pmn or poetdbly prohietoric day of 
augury, which has sheltered itself and preserved its vitality under 
the protection of an ecclesiastical saint This view is suf^rted 
by tiie fact adduced in NaU» and Queries (1st sen, xii. p. 187) that 
in France St M^dard (June 8) and St Gervsse and St Protais (June 
19) are accredited with an influence on the weather almost idouticai 
with that attributed to St Swichun in England. Mr Parker pro* 
fosses to detect a shower of rain as the symbol of St Swithun in 
the clog almanacs (of Queen Elizabotli’s time), but Mr Earle 
doubts the resemblance. Of other stories connected with St 
Swithun the two most famous are those of the Winchester egg- 
woman and Queen Emma's ordeal. The former is be found in 
Gotzelins ]ife(c. 1100), the latter in Rudborno's JlisUnria Majwr 


(Uidi century),*-^ woiik which la alao mpouaiUe % the ,«oti 
improbable legend that this prelate aeoompauied iilMd «ii his ^ 
visit to Rome in 886. 

the so-eaUed lives of 8t Swithun writfeen by Wolstsn, Lantfred, sad MifiaMi 
etheiw toward! the end of the 10th century may be found lu BoUsodurs Am 
Ssnctwnm (July), 1. 8SI-827 ; Msbllhm^a Aeta SB. 0. B,, vi. 70. Ac^vll. 698, 
Jtc,; and £elle*s Life owl Times if iu BwUkunt 00, Sse. Sm aiao mllUuBi Or 
MalinpMbuiy, Oeet. Reg,t 1. 100, anil Jh Qeet /^..lOO, 107, 170; Florence Of 
Woreeater, 1. 168 ; Kudbome up. Whaiton's Angles Sae^ I. 887 ; Hardy's Gat. 
if MBS,, 1. 0I3'17; Brand's ^ular Aniionitiet; Cbanibem'a Bonk v Bugs. 
Ethelwulf *s Tithe CharterSf nearly all of which refer to St Swithun In the bo6^ ef 
the text, may be atudled in Huddon and Stnbbs'a CouneUt, hi* 686-40 ; a eom- 
pailaon of the charter on page 643 with Gotxelln'a life (ap. Kiirle, 69) and 
william of Malmesbury (Oest. Beg., 100 } Be GeeL Pent,^ KU)) Seems to show that 
these chart eiB, even If forgeries, date back at least to the Uth eentniy, as 
well as the story of his being Ethelwulf's altor et dnetor.'* 
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Part I. — Geography akd Statihtics. 

A S the Swiss Confederation consists of a number of small 
districts, differing from each other in many points, 
but gathered round a common centre, originally for common 
defence against a common foe, it is not surprising that its 
political boundaries do not coincide with those of nature. 
So we find that Ticino is south of the main chain of the 
Alps, a large part of tlio Grisons is east of the llhine and 
of the ranges separating it from Tyrol, while Schaffhauson 
is north of the llbiiie, and Porrentruy is in the French 
lilain far down the western slope of the Jura. Patting 
aside these exceptional cases (all of them outside the ori> 
ginal limits of the Confederation), the physical geography 
of Switzerland may be thus roughly summed up ; — 

(1) To tlio south there is the main chain of the Alps, which is 
joined at Mont Dolcnt (12,566 foot) by the lower ranges running 
east from the east end of the Lake of Genova, and which continues 
to be the boundary up to the Stelvio Pass. 

(2) To the north or this main chain of the Alps there is another 
great range, only slightly inferior in height and extent, which 
htarts from the lulls known as the Mont Jorat above Lausanne, 
rises in tliu gri'at peaks of the Ilernoso Oberland and in the Todi, 
trends to the uortli iie<ir Chur, and, after rising once more to term 
the Suntis, dies away on the south shore of the Lake of Constance. 

(8) The main chain of the Alps ami this great north ontlier are 
parallel to each other from Mont Dolent to near Chur; joined for 
a short space near the IM 7/.0 Hotondo (west of tl.'* Sr Gotthard), 
they again part near the Ohoralp Pass (cast of the St Gotthard). 
between these two great ranges flow two of the mightiest Euro{)e<in 
rivers, the Rhine towards the east and the Rhone towards the 
west, their head waters bring separated only by the tangled 
mountain mass hotween the Pi//o Rotomlo and the Oberalp Pass. 

(4) To the north of the great north outlier of the main chain of 
the Alps there urn what may be called the plains of Switzerland, 
really the huge undulating valley ot the Aar (and its aflluents), to 
which must he added the Thur valley between the Aar basin and 
the Lake of Coiistaiice. 

Thus, omitting the special cases named above, we may 
roughly describe Switzerland as consisting of two great 
trendies traversed by two great rivers, and enclosed by 
two huge mountain masses, together with the enormous 
valley of the Aar and the smaller one of the Thur, both 
these shut in by the great north outlier of the main chain 
of the Alps, the lihine, and the Jura, — two deeply cut 
trenches, and two wide and undulating valleys. 

The main chain of the Alps rises in Swiss territory to 
the height of 15,217 feet in Monte Rosa, and its north 
outlier to 14,020 feet in the Finsteraarhorn. The mean 
levePof the Aar valley has been estimated at 1378 feet, 
its lowest ])oint being the low- water mark of the Rhine at 
Basel (914 feet); the lowest level within the Confedera- 
tion, however, is on the Lago Maggiore (646 feet). 

According to the most recent calculations, the total area 
of the Confederation is 15,964*2 square miles, of which 
71*7 percent, or 11,443*3 square miles, are classed as 
“productive,*’ 3032 square miles being covered by forests, 
and 132*3 square miles by vines. Of the other 28*3 per 
cent, or 4520*9 square miles (classed as “ unproductive ’ 


! 709*9 are occupied by glaciers, 520*3 by lakes, 90 by 
beds of rivers and streams, and 62'4 by towns, villages, 
and buildings. Of the whole area the three great cantons 
of the Grisons, Bern, and Yalais take up 7439*9 square 
miles, or nearly one>half, while, if to them be added Vaud, 
Ticino, and St Gall, the extent is raised to 10,552 square 
miles, or about two*thirds of the entire Confederation, 

The total area of Switzerland (15,964*2 square miles) is Bivi 
distributed over four great river basins (draining to three 
different seas) in the following proportions : — Rhine 
11,166 ; Rhone, 2717 ; Po, 1358 ; and Inn, 721. 

The Jthine Ixisin is by far the largest in Switzerland, and drains 
of course to the North Sea. The Rhine itself is formed of two 
branches,— Vorder Rhine (valley of Dissoiitis) and Hinter Rhine 
(from the Splugen and St Bernardino), — which unite at Roiuhenau, 
near Chur. The joint stream receives several mountain torrents, 
expands intef the Lake of Coiiblauce, and then turns west, receiv- 
ing the T^ir, and opjiosite WaUlshut the groat stream of the Aar, 
iinally leaving Swiss territory at Hasel, where it turns north. Its 
main affluent is the Aar, the basin of which covers no less than 
6794 square miles. Tins stream rises in the glaciers of the Bei- 
iiese Oberland, exmnds into the Lakes of Bnenz and of Thun, 
receives from the left the Kandor, the Saane, and the Zihl, and 
from the right the Kmme, as well ns (near Hrugg, that great 
meeting-place of the waters) the Retiss flowing thiou^h the Lbko of 
Lucerne and the united stream of the I.iiith and the Limmat flowing 
through the Lakes of Wallenstadt and Zuiioh. It is interesting 
historioally to note the fact that the thirteen cantons which till 
1798 formed the Confederation are all rom])iM\od in the Rhine basin, 
the ten oldest (i.a, all before 1500) being within lliat of the Aar, 
and that it was only alter 1798 that certain Romansch-, French-, and 
italian-8))eaking ** allies” and subject lands — with their respective 
river basins— were tacked on. The Jlhorte rises in the glacier of 
the same name and flows west, receiving the mountain torrents oi 
the Visp, the Lonza, and the Dranse, besides others, okiiands into 
the Lake of Genova, and a little way from Genova quits Swiss terri- 
tory on its way to the Mediterranean. The main stream flowing 
from Switzerland to tlie Po busin is the Ticino (trom the St 
Gotthard), which widens into the J^ago Maggiore; another stream 
expands into the Lake of Lugano; and others run into the Lake 
of Como,— all Anally joining the Po in the fiontbard tdaius, thus 
d I aininp to the Adriatic. The Ramm, flowing through t nc M unstiu*- 
thal, joins the Ad ige and so drai ns into the A driatic. The Inn basin 
is com|>o8od of the upper jiart of the 1 iver (above Martinsbruck) and 
drains into the Danube and so iuto the Black Sea. 

Most of the great Swiss rivers, being in their origin mere moun- 
tain torrents, tend to overflow their banks, and hence much is 
ref]uired and has bi^n done to prevent this by embanking them, 
and regaining arable land from them. So the Rhine (between 
Haptz and the Lake of Constance), tho Rhone, the Aar, the Henss; 
and in particular wo may mention the great woik on tho Linth 
(1807 to 1822) carried out by J. Konrad Kseber, who earned by his 
success the surname of “Von der Linth,” and on the Zihl near 
tho Lakes of Neuchfltol and Bienno, while the diversion of the 
Knndor from its junction with the Aar at Uetendorf to a channel 
by which it flows into the Lake of Thun was effected os early as 
1714.^ 

There are very many lakes in Switzerland. The two largest L 
(Geneva and Constance) balance oach other at the south-west and 
north-east comers of the Confederation. The following list gives 
details regarding the fifteen over 4 square miles in extent. It will 
be noticed that of these twelve are lu the R hine basin (eleven of 

1 The hidrogniphlo bntesu of Saltxerlttnd publishes annually a sertet of 
graphic tables inpresentlng the aeaaonal ehanges In the volame of an the im^ 
portent riven. 
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tbem beiD^ in that of the Aar), two in the Po basin, one in the 
Bhone basin, and none at all in the Inn basin. It has been esti- 
mated that in tlie Khine basin there are no fewer than nineteen 
large and thirty-seven small lakes. Of the smaller Swiss lakes we 
may mention the Dauben See, and the Oeschinon See, as well as 
the M^rjcleii See close to the Gross Alotsch glacier. There are of 
course an inlinite number of Alpine tarns. 


Name of LaKo. 

Elver Basin. 

Area In 
Square 
Miles. 

Mean Holftht 
of Surface 
above Sea 
Level in Feet 

Approximate 
Depth in 
Feet. 

Geneva* 

Constance*.. 
Neuchiltel ... 
Maggiore* ... 

Lucerne 

Zurich 

Lugano* 

Thun 

Bienne 



Bnenz 

Moral 

Wallenstadt. 

Sempach 

Hallwyl 

Rhone. 

Rhine. 

Aar, Rhine. 

Ticino, Po. 

Reuss, Aar, Rhine. 
Liiiimat, Aar, Riiiiiu. 
To. 

Aar, Rhine. 

Aar, Rhine. 

Reuss, Aar, Rhine. 
Aar, Rhino, 

Aar, Rhine, 
if Jjintli, Limmat, \ 
\ Aar, Rhine. J 
Aar, Rhino. 

Aar, Rhine. 

1 

223 

208*1 

92*3 

82*7 

43*7 

33*8 

19*4 

18*5 

16*2 

14*8 

11*6 

10*5 

8*9 

6*4 

4 

1230*3 
1305*8 
1427*2 
646*3 
1433*7 
1341 *9 
889*1 
1837*3 
1423*9 
1368*1 
1851 
1427*2 

1394*4 

1663*4 

1483 

984*3 

905*5 

472*4 

1280*3 

«853 

469*1 
902*2 
711*9 
255*9 
1321 *4 
8.56*4 
157*4 

c. 600 

? ... 

« 1622*8 


The lak<"s marked * aic only ])artly in Swiss teintory. 
ater- There are a great number of watcrlalls in Switzerland, the loftiest 
lls. being that of tlie Staiibbaidi (10(U feet), in the valley of Lauter* 
bruiiuon, or “Clear Springs” (Bernese Obcrland). In the Olmr- 
land, too, we find the Haiideek (200-220 feet), near the source of 
the Aar, while the lleioheiihaeh deseeiids in seven falls and the 
Gicssbach in thirteen. Tlie falls of the Uhine at Sehatniunscti 
contain an enormous mass of water, though lliey are only 82 feet 
in height. In southern Switzerlaml the Pissovache fall (260 feet), 
in the Rhone valley, is the best known. • 

laciers. Dr A. Houu^ reekoiis uj» 473 glaciers in Switzerland and 462 
in Austria, bis figures for Kiaiioc ami Italy being untrustworthy 
and incom])leto ; but Switzerland has 1M8 glaciers of the first rank 
(i.c., over 4J miles long) as against 71 in Austria, though Austria 
has H91 of the He<*ond rank (i.e., between 4J and 3 tuiIcs long) as 
against 333 in Switzeilaiid. The distribution of the Swiss glaciers 
deserves notiee, for in eleven cantons (that is, half of those in the 
Confederation) there arc no glaciers at all, while in live others 
(Uiiterwaldeii, Vnud, St Gall, Schwyz, and Appenzell) they only 
cover about 13 stjuare miles out of 709 9 scpiare miles of ice 
and snow in the Confederation, according to the otiicial survey. 
Val^ heads the list with 375*1 square miles, then come the 
Grists (138*6), Bern (111*3), Uri (44*3), Glarus (13*9), and 
Ticino (13*1). The longest glacier in the Alps is the Gross Aletseh 
in the Bernese Oherland, 15 miles long; it has a basin of 49*8 sipiaro 
miles and a niaximiiin breadih of 1968 yards. In ]ioint of length 
the Unteraar glacier comes next (10*4 miles), followed by the 
Gorner and Vicsehcr glaciers (each 9*4 miles). The lowest j»onit 
to which a Swiss glacier is known to have rlescended is 3225 teoi, 
attained by the Lower Grindclwald glacier in 1818. Dr Heim lias 
asoertamcil that the maximum annual snowfall in the Aljis takes 
place ill the low’cr snow regions, a conclusion which the present 
writer (‘an confirm from personal oxporieiico gained on the ascent 
of several of the liigbost Oherland peaks in January 1874 and lh79. 
Dr Heim slates that in the central AI])b of Switzerland tlie limit of 
perpetual snow varic's from 9259 to 9023 fc(*t. Sec Glacikii. 
limate. In Switzeiland, where the height above sea-level varies from 646 
feet (Lago Maggiore) to 15,217 feet (Monte Rosa), we naturally tiiid 
very many climates, fioiu the n^gious of olives, vines, oaks and 
beeches, pines and iirs, to those of high mountain pastures, 
rhododendrons, and of eternal snow (see Alps). As regards the 
duration of the seasons, there is a corresponding variety. Jt has 
been reckoned that, while in Italian Swit/erlaiid winter lasts only 
three months, at Glams it la.sl8 four, in the Engadino six, on the 
3t Gotthard eight, on the Great St Bernard nine, and on the St 
Th(*odiiltt always. A jiairistaking writer has calculated that, if 
Switzerland \\(‘ro flattened out into a ])laiii, and reduced to the 
level of the sea, it wMmld h»i comprised between the isotherms 
61® *8 and 55® *4 F. As a matter of fact the mean tempcratuie 
varies no less than 34 i®, for at Bellinzona it is 54 J® F., at Genoa 
494 ®, at Basel 40 J®, at Chur 481®, at Interlaken 48®, while, ou the 
Great St Bernard it sinks to 30®, and on the St Theodule to 20®. 
The Alps form the boundary between the region where the rain- 
fall is greatest in summer anil that where it is greatest in autumn, 
the winter and spring rainfall varying but slightly. These arc 
the percentages of tlie annual rainfall in Switzerland at different 

seasons: — 

i Jn his cpocb^makJug work, ffandbuch der aittiiherkunde, Stuttgart, IWfi. 


Mine Basin: winter, 18; spring, 25; summer, 33; autumn, 24. 

Rhone Basin: „ 21; „ 26; ,, 26; „ 27. 

Ticino Baeia: „ 12; „ 26; „ 27; „ 85. 

It has been shown by careful observations that the rain (or snow) 

fall is greatest as wo a])j)roach the Alps, whether from the north 
or south, the flanks ot the groat ranges and the valleys opening 
out towards the plains receiving much more rain than the high 
Alpine valleys eiudoscd on all sides by lofty ridges. Thus the annual 
rainfall is 35 inches at Basel hut 64^ at Bcateiiborg (above Inter- 
laken) and 69 at Schwyz, rising to 88 on the Orimsel and 102 on 
the St Bernardino, and falling again at Lugano to 63. Dr Heim 
calculates that the ]>erceiitage of snow in tlui total annual rainfall in 
Switzerland varies from 63 on the Great St Bernard to 6 at Geneva, 
the mean tall of 34 being at Plntta in the Grisons. Thunderstorms 
generally vary in freiiueiicy with the auioiiiit of nunfall, being most 
eoinmoii near the great ranges, and otteii very local. The floods 
caused by excessive rainfall arc somctimcK very destructive, as in 
1839, 1852, and 1868, while tlm same cause leads to landslips, of 
which the most rcmarkahlo have b(*eu those on the* Hossheig above 
Goldau (1806), at Kvionnaz (1835), and at Kim (1881). 

As regards the larger cyclones or storms of Kurope, a south wind 
in the Alps indicates that the l)nr»un(‘tri(‘.al ininimiim is in the 
English Channel, a west wind that it is in the North Sou, a north 
wdnd that it is in the Kasteni Alps, and an east wind that the 
depression is in the Mc'diterranean, about ( 'orsiea. When the haro- 
metri(‘al nnniTiium shifts fiom the Atlantic over Scandinavia to 
Russia, a south-west wind in the Alps is followed by w'ost and then 
north winds. The “foiiu’* is the most remaikahlo of the local 
winds in Switzerland,— a strong south-west or south wind, very 
hot and very dry. It was formerly aii])j»oscd to come from the 
Sahaia, but is now held to he a south-west or south i^iiid iiliich, 
satuTuted with moistuie, crosses thci Alps, ])rccipitnliug a co}nou8 
raiulnll in its course ; commencing its descent in the not them 
valleys \\ith a high tcinpeiature for these great luMghts, it neces- 
sarily increases in temperature and dryness as it passes into flic 
high pn same of low'or levels. Dr llanii conelu(li\s from observa- 
tion that, assuming the air to cool at the rate of 1® C. in every 100 
metres of ascent, and the ridge eiossed by the fuliii to ho 2000 
metres in height, the heat lost on the nseeiit is only 0®*5 C., so 
that when the foliii ri'aehes the 1101 th side it will have a heat, 
not ot 10®, hut of 20®. The fohn occurs moat lierpieutly in 
spring. Other local winds in the Al})s me those which blow up a 
valley in the morning and d(»wn it in the evening, due to the 
heating of the air in the valieya by the sun dining the day and 
its I'ooliug by teirohtii'd riidiatioii at night The cloud streamers 
from great Alpine jieaks ate due to the condensing of the iiioisturo 
111 a layer of air, and, as the moisture is t'airied away by the wind, 
so the streamer is dissolved. 

For all these leasoiis Switzerland has many varieties of climate; 
and, W'hiJe, owing to the distrihulioii of the rainlall, the Tieino 
and Aar valleys are very fertile, tlie two gicat tieuches between 
the iiiaiii ehniit mid its north outlier, tlioiigh w'nim, aio h'ss pro- 
ductive, as tiic w'atcr conics fiom the rivcisaud not from the skies. 

Asphalt is the only raw mineral ]>i()du(d tlic cxjiort of which Mineral 
exceeds the import ; and it is ohtiunetl (uily in tlic canton of products 
Noiichtttfd, where the output of the Val de Tiavcrs deposit in 1883 
reached 28,600 loii.s. Though iron onis aic known (iiccording to 
Wchcrand Brosi’s map) to exist iii 13 localities, gold in 3, silver 
in 22, (’opper in 29, lead in 27, nickel and cobalt in 2, tin in 1, 
sulphur 111 3, Switzerland i.s practically dcfiemleul for all its metals 
on foreign supply. Wlnle 35,161 tons ot iron were obtained in 
1870 (mostly fiom mines in the Jura), only 19,045 w’cre obtained in 
1881. True coal is wholly nh.seiif ; ligniles, liowever, occur both 
in the IVrtiary and the (^imteniaiy format ions, the most important 
woikiiigs hi ing those of K.ipfiiacli, Utziiadi, Mn/schwil, Diirnten, 

Lutry, (’oil version, and Oroii. In 1870 tin* (»utput wan 33,364 tons, 
in 1881 3uly 6184. Anthracite occurs in VuImh. Peat is common 
III many parts. SaJt (42,000 tons) is procured from w’clls in Aargau, 

Basel, and Vaud. The first salt-deposit was discovered 111 1836 at 
Rothenhaiis (Basel canton), that of Rlu'infcldcii in 1844, of Kybiirg 
in 1845, and of Kaisoiaiigst in 186.5. TJm wells at Bex 1 ave been 
worked since 1554.* 

Gairio i.s not ahiiiidant in any pait of Switzerland ; and rigorous Game, 
game laws and other d(*vices have l>c»‘n adoj>ted in ord(T to increase 
the number of wild aiiimal.s. Iii 187.5 a law w‘as pa.ssed in accord- 
ance with whiclj a (‘oiiimi.sMon niaikcd out certain rescrvstions or 
“districts fni DCS pour la chassc an gihicr dc montagne”; and in 
1881 their limils were rcvi.scil for another term of live ycais, in- 
cluding an area of 5268 square kiloincties in 1885. Tliere W’cro 
tlien within this urea 8487 chaiiiois and about 306 roebuck. Tlie 
eliumois wc**'' most ahiinduiil in the Grisons, Bern, Glarus, and 
Freiburg. In the Alpine ngions tlie marmot and Alpine liare »ro 
still ('ominon, and their nuinhcrs liuve increased iimh'r the pio- 
tectivii system. Grouse, partridgi*, wild duck, and snipe are the 

* hee8tock.»l]»er, 1Gf*roduit» flrutt f'jrp Nat N difurirA, 

1A8.'1, and Hermann hti( iis'. “ Hohprodukte u. dcicn Fundortc in dei Schweiz,” in 
ZetUch./. ichteett. Statuttk, 1884. 
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chief game birds. A dose time protects birds not considered 
Mme, and the federal council in 1885 appointed a commission to 
draw un a catalogue of all birds found in Switzerland, and to 
establish stations for collecting facts of ornitholomcal interest. 

Usheries. Attention has recently been directed to the diminution of the 
supply of freshwater fish, due in part to over-fishing and in part 
to pollution of the streams. It is estimated that the fish-bearing 
waters in the whole countiy cover an abrogate area of 1581 square 
kilometres (1348 belonging to lakes an(r233 to rivers and streams), 
the cantons with the greatest areas being Vaud (443 square kilo- 
metres), Hern (161), Thurgau (ISD), and Neuchdtel (98). Close 
seasons, and in certain places close years, have lioen established, 
and numerous fish-hatcheries are also in operation (57 in 1886), the 
species tieated being mainlv salmon, lake trout, river trout, gray- 
ling (ombre), red trout or Buthel, the Swiss Coreganus, American 
Corggomts(a alhxis)^ Salmofontinalis, and the ‘^mader.” No fewer 
than 5,709,432 fish wore introduced into the lakes and rivers in 
1885. By a law of 1884 the federal council is allowed to defnay 


one-third of the ezpenie of tbo oonmetim of 
1882 A Swim fieheriee society wag &imd 
to the Ibheriee have been allied with Itafy, Fnmetu 
Great importance attaches to the domestic ftoimals of q!??**^* 
land. In 1876 there were 284,478 owners of live-stock 
289,610. The following are the numbers for those two*J** « 
horses, 100,936 and 98,383; cattle, 1,036,080, 1.211 7 i 3 i. 

KitO 041000. OOA ARK 41 RAID. Sileen 


The following table gives a variety of details regarding ip 
twenty-two Swiss cantons, arranged in tlie order of their extend ^ 
In the first column the languages principally spoken in theiU/renlif 
cantons am indicated by letters, as described in the appended foot 
note, and the percentages of po])ulation speaking them in iggo are 
given. In everj^ case ti)e official language is that of tlio majoritv 
with the exception of Freiburg, where it is Gorman. The same 
column also shows the various executive and legislative authorities 


Date of Date of / ? Population. 

I AdttUH' Vieaeut / / 


[ /luuiis*! i icaeiin I — 

Bion. Constitution. 


Orisons (Oranbunden) ..G 46 , R 40 . 1 14 ..K ; L / 1803 I 1880 1 2754-0 I 89 840 1 94 991 1 35 I r / rh„r I « naTI 

m 27 £:::;.:::::LM7 

i f irakl I i IsH 

Freiburg (Fribourg) FCP. G31 l)\h 1481 1K57 641-4 

Lucerne (Lurern) 0 99*5 A- L 1332 187»i rit-t ^ Freiburg 11,546 

TliurRau(T)mrRoviej....(}99-5 I.aIl 1803 1869 381 4 88 819 99 6^2 o«r J 

Ncip&fNe-VeiiVm^^^^^ h’m 18?5 \m~Cm 3118 Joir? ® 6 543 

Solca«,(Sol„«n.rn).f’..C98’9..‘::.;;::;;;.A:.J} nil 103 732 343 6 Noniatd.;" 16:«2 

ni<lwsM .(i 99 0 AjP i 1“31 h877 ( 295-4 25,135 27,348 94 I 1 Samen 4,039 

p b^^^ WO) 266-8 80,197 34,213 124 U 

G99-9 K;P 1 1^72 68-5 64,799 66 ? Appcnzoll.... 4,302 

, i I ig :{ ’ll ;g! i || 


on. I)onsityl Dvjmtlea i 

— L,’::.! n*; /c~cpo.i » 

iMO. / Mile. / ittth. / /cspfnn,./ 


Apponzcll «»»« A;l* 

- . „ 1 Inner (S 99-9 K ; P 7613 

Schafriinnsci) {J89-4 A-L 1501 

Geneva ((icnf, Oinevra). K 85, (3 11 n- jj jgjR 

0 98 3 AO 1.3!i2 


* Lanpuatffit.—O, cjei 


2026-3 81„527 100,216 

1861 (72) 1244-3 199,453 238,730 
1830 ('83) 1088*0 117,397 130,777 
1861 (75) 779-5 169,508 210,491 

JS69 665*9 2.50,134 317,576 

1857 644-4 99,805 116,400 

‘'79-4 1.32,789 134,806 
18jZ{h) 542-0 199,720 198,646 

1850-51 416-4 14,500 23,694 

„ 387 * 88,819 99,652 

78(6-77 850-7 44,159 61,235 

18.)8 ( 80) 311-8 70,679 103,732 

7876 305-9 69,0*3 80,424 

I J877 I 295-4 25,136 27,348 

1842 (’80) 266-8 80,197 34,213 

1 1863 162-7 I 77.386 124,372 

5 1876 
(1872 
1876 

1847 (’79) 

1873 (’81) 


63,932 101,695 
17,4.56 22,994 


‘("•".'•■•""WH..: O, K.iiIon«rath; 1 >, Ijii»l«OT,iiclnd7- 0 LmdMh" 1.1 ,! /.rm-'Uilue 

was I 1„ 1880 there were n«0.« 




returns, neither quite syiiclironous (Anril ]836 to*^Fel)ruary\«38) nor smlncr^^nrer^Tl to every 1000 females, a rather Vi 

rS*?™?**"’-! ^860tookaccouutonly of (boiropulation with For every 1 000 »> iemales than in England and IValefi. sta 

femali-rs: AT nn“maSed''L^l 


actually present a the date of tiieVe;;;^^ in'lSOO ri.JZuswpS 

MarJh As'^riiTso numbers returned :- 

maren, 18-23 18 jO, 2,.J92,740 ; December, 10, 1860, 2. .507 170' 

Denaitv ^elil^.V 7,®76; 2.669,147; llewuiber 1, 1880, 2,846,102, ’ ’ 

of ™mi^ rogaids density ol population, Switzerland, with 198-6 iiersons 
T® ^ ‘’""»'<l‘'r«iWy above .Scotland (12.5) and a 

UUon. W way below England ami Walea (446). ThoAMmVghuh 

8*‘"'’™7'y. tlioucb certain districts, like Ap^nzell 

^Xr tT*® •7“«‘ »■#!*»» tns Xneh 

hKhor ratio, and the densest region of all is tho Swiss plaleaii 

riZ JZ^T «*® '““t <■"•7 nf thn 

Geneva by j inm, Liiccriie, and the south of tho Lake of Zurich to 
Rhoinock, we shall have nearly all the more densely pmSed 
portions of the country to tho north, the only notable Lreption 
plight be called the Swiss peninsula of Lugano!^ A 

inliabitants to the square kilometre. The districts where the 

nZhUr kilonio"o tiatTo the 

* south-east and south-west of Geneva, tho vif>tnifif 


icmales to 154 unmarried males. The disproportion of the sexes 

JunAnriTi^Mrtfv^di* f""'^ ‘’“® 1® l'»t in certain 

rannme It IS paitly due to excess of women in the imnimrants 

from iicgldmunnK fonntries. In ITri. Seliwyz, ami Valais on?r is 

wrein JsKbu, riR*" *'^'■'^ 7000 of tte isipulation tlfere 
wert, in 296 uiidor 15 ycais of a*ifc* 6*^1 beiwnon ir, o*„i an 

vears’ and 84 upwards of 60^ tho cor,cs,K.nd ^ %urA^ “?870 
bemp 316 696, and 90; and for 1880, 319, 693, and 88 Bho ifA 
portion of niarnod mrsons to tho loUl iiumlrer of the aduS (47-4 
per cent ) IS less than in most other countries, thouch this nro- 
certaln Wi W-" (P^dually raised both hoforo amt since 1880^ by 
A74 it the 7ho now marriaRe law in 

dcc-mased ‘ ®® * ‘® fertility of the marriages has 

Uoroowd. itarly marriages on the part of tho males are slichtlv 

Tue^t TJn “"'I 

b,'M* 'f sais'ff/a;'?,! 


incmase of population had taken place between 1870 and 1880 are and'^-n It Y“.* ^“’•®77« “d the wife a Protestant 

^ief centos are Alt.lorf and Airola” TiwVi^wm pro^lrat waf67^6T^ of illegitimate births during tho yoaw 1871-77 
north^wr^ ^ of the belter populated regions of the identical with thnf 5*0, and 4*9 respectively, a rate almost 

as-.;sr,r- “ ^ 

or 1876 died m their first year, only 17 3 died m 1885. 
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Marriages. 

Far 1000. 

BSrtlit. 

Per 1000. 

Deaths. 

Per iOOO. 

1871-76 

21,732 

8-0 

85,882 

81*6 

64,479 

23*8 

1876-80 

20,740 

7-4 

91,197 

82*5 

64,671 

28*1 

1881-84 

19,708 

6*8 

85,612 

29*6 

61,082 

21*1 

1885 

20,105 

6*8 

83,579 

28*6 

61,548 

21 *0 


I’oMign- the census of 1880 there were in Switzerland 211,035 
foreigners (112,311 males and 98,724 females), or one foreigner to 
* every 13 or 14 of the population. The origin of this alien element 
was very various: — from Alsace-Lorraine, 2607 males, 2782 females ; 
Germany, 43,928, 45,991 ; Austria-Hungary, 8389, 4929 ; Italy, 
27,821, 18,709 ; S))ain and Portugal, 175, 93 ; France, 26,264, 
27,389 ; Holland and Belgium, 445, 493 ; Great Britain, 1027, 
1785 ; Russia, 599, 685 ; Servia, Roumania, and Greece, 119, 35 ; 
Denmark, Norway, and Sweden, 194, 188; America, 563, 648. 
Emigra- Betweeu 1868 and 1877 the average number of emigrants from 
iion. Switzerland was 3516 per annum ; between 1878 and 1882 it was 
7196. In 1883, 1884, and 1885 the figures were respectively 
18,502 (12,758 of them native-born Swissh 9608, and 7583. By 
far the greater proj>ortion of the emigrants found their way to 
America, and mainly to the United States, though some of the 
South American republics (as Chili) attract a coiisidersble number. 
In the live years 1876-80 3172 persons on an average left for 
North America annually, 99 for Central America, 594 for South 
America, and 107 for Australia, while Asia and Africa together 
did not count morn than 167, 

Cities. The population is to a very great extent rural. Only three cities 
(Zurich, (icnevu, and Basel) have a pojmlation exceeding 60,000, 
and at the (‘ensus of 1880 only 69 other towns liud each more, than 
4000 inhabitants. Of those Bern (see table above), linusatine, 
Chaux do Foiids (22,456), St Gall, Lucerne, Neiic-hatel, Wiiitertbur 
(18,696), Schatniausen, Biel (11,628), Freiburg, llerisau (11,082), 

. and Loclc (10,464) exceeded 10,000. 

Religion. ^ religious census w’as taken in 1850, I860, 1870, and J 880; in 
the tirst ca.so only throe categories were recognized—Uatholic, 
Protestant, and Jew; in 1860 ami 1870 four— Catliolic, Protestant, 
Christians of other ilenommalions, and non-Chiiatian# After much 
discuHsiou the federal couneil, which had ^iroposed to tirop the 
religious census in 1880, was ])revailed upon by the arguments of 
ten cantons to adopt a similar classification in 1880. The figures 
ill 1870 wvre — l,fi66,3<47 Protestants, 1,084,369 Catholics, 11,4*15 
members of other sects, aii<l 6996 Jews; in 1880 the Protestants 
numbered 1,667,109, the Catholics 1,160,782, the Jews 7373, and 
iiiisccllaneous 10,838. The Jews are most strongly represented in 
the cantons of Bern (1316 in 1880), Basel (1053), Aargau (1234), 
Zurich (806), Neucluitel (689), and Geneva (662). 

Agri- It has been eslnnated that, of the whole area of Switzerland, 
cultural 1,642,471 acres arc under arable cultivation and 1,917,682 acres m 
stat- forest, while 2,806, 113 acies are altogether unproductive. Agricul- 
istics. tural statistics havo never been systematically registered by the 
federal authorities, and only a few of the cantons have devoted scii- 
ous attention to the matter. Herr C. Muhlciiiaiin (J?, /, schweiz, 
Stat.f 1886) gives the following estimate of the area (roppedami 
the annual value (in thousaiid.s of francs) of the piodm’e:- 



Ancs. 

Value 


ACI CB. 

Value. 

Wheat 

l.'tS.aOS 

3(!,0.')4 

Oilier fodder plinitH 

J0,.VI2 

2,066 

Spelt 


43,346 

1 IVasc and beans... 

0,'i74 

1,000 

Ityc 


IS, 80.1 

' Hope 

1,000 

480 

Hurley 

CIO 

/i,l»l7 

IlfMiip and tlu\ 

12,403 

6,101 

Outs 


20,468 

riileoiv 

02 

18 

Potatoes 


70.8.19 

Tobacco 

1,730 


Hect and turnips.. 

43,8.10 

13,2/}} 

Vegetables 

41,64.1 

4,842 

C'aiiutM 

1<S,0,1(S 

3,1 18 

Meadows, good.. . 

620.122 

1.13,512 

MiNod foddfi* 

333,612 

86,077 

,, mcdiuin 

000,86.5 

82,928 

Clover 

217,807 

60,018 

„ poor. . 

67.‘ 940 

28,115 

Lucerne 

27,744 

80,324 

7,449 

Past ures ond“ulp.s’' 

1,962,093 

139,001 

Esparci't 

10,340 

1 Vincyaids 

70,020 

62,3.10 


The value of the fruit prothice is given as 127,418,391 fiuncs 
(apples, 71,316,992; pears, 38,65tl,150). 

“All- The name “allmeml” is given to land still held in common, 
mends.” whether arable, nieadoiv, pacturc, or forest. The main ]Kirt of the 
“allmencls” now existing consists of pasture and forest land. 
“Alps.” The pastuie lands, “alps,” or high moiiiituiii pastures eoinprise 
“voralpon,” iiseil in the spring, “ mittclalpen,” or cow-imstures, 
and “hochalpcn” (sometimes 9000 feet above, tin* sea), for sheep 
and goats. They are most numerous in Ncuchatel, Bern, and 
Gnsons. The capital value of the whole is estimated nt 200,000,060 
Forests, francs or more. Of the 3032 miles of forest land 127*3 belong to 
the state, 2007*1 to ‘‘communes” or private associations, and 897 
to private persons. The federal Government has done much to 
reanorcst tracts, both by itself and by stiiiiulaliug cantonal effort, 
and generally to promote the science of forestry. 

The silk industry of Sw'itzerland was already established at 
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Zarioh and Basel in the latter half of the ISth century; but ateXii- 
a period of prosperity it died out It was again introduced by dustdss. 
the Protestants expelled from Locarno in 1655, Crape, velvet 
and taffetas wero the favourite products of the first stage; ribbon- 
weaving came later with another band of Locarno refugees and 
the French Huguenots^ In 1872 116 firms were engaged in the 
silk trade, in 1881 184. Between those dates tlie enndoyees had 
increased from 39,940 to 49,816 (65,000 in 1883), andf the wages 
from 15,882,186 to 19,815,453 francs. In 1881 2,153,100 kilos of 
raw silk and 1,067,700 of silk-waste were im|>ortod ; and the export 
of silk goods, rildHins, and ferret silk w*as 1,102,300, 1,966,400, and 

819.000 kilos resiiectively. Cotton begun to be manufactured in 
Switzerland^ in the 16ih century, and power-loom w’eaviug was 
introduced in 1830. The industry has owed a good deal to the 
abundant water-power of the country. In 1881 there were 
about 23,000 cotton looms; and cotton-spinning employed about 

60.000 spindles. The workers numbered 88,046 in 1883. Bleach- 
ing and cloth -dressing have attained a great development in the 
neighbourhood of St Gall, both in the cantons of St Gall and 
Appenzell. Printworks ore especially numerous in (tlarus. Aargau 
is the chief seat of the woollen manufaeturo, having 4 miUiuus of 
the total production valued at 11^ million irancs. Linen, the first 
of the Swiss textile fabrics to find its way to a foreign niuiket, is 
no longer manufactured on a largo scale. F.mhroidercd goods are 
the great sjiecialty of the export trade of eastern Switzerland, — 
the canton.*} of St Gall, Appenzell, Thurgau, and part of Zurich. 

I In flat-stitch machine embroidery 16,256 workers were employed 
i in 1872, and 27,801 in 1880 (48 and 47 per 1000 inhabitaiits). In 
the different departments of hand embroidery 33,359 iiei&ons were 
oniployed in 1881. I'he St Gall inarkut is also siiiudied by a large 
number of workers in Vorarlnerg. The value of (he embroidered 
goods expo: ted from the consular district of St Gall for America 
alone iiicreuseil from 19 to i^^arly SO million francs heiween 1879 
and 1882. Straw-plaiting is an important industry in Aargau 
(centre at Wolilcii), Ticino, and Freiburg. In 1867-68, when the 
trade was at its best, the total export was worth lO^ million francs. 

Watch and clock nuiking is a h])eeia]ly Swiss iiiduhtry, giving 
eniidoymcnt to 44,000 woikcrs in 1883. In Geneva alone 296 
ostal)li.shincnts were at work in 1882 in some department or other 
of tlio manufacture. The valley of Joux (Vaud and Saint Croix), 

Ohanx do Fonds, Lode, Les Brenets, Les Pouts, Flouvier (Neu- 
<‘hritel), Bienne, Porrentruy, Saint Inner (Bernb Gran|i?<‘H (Soleure), 
Waldenberg (Biusel), and SehalVhausen arc all important seats of 
the craft. The coiidoiised-milk indu.stiy of Swntzmland is also 
w'ell known. Tlie ex])orts in 1876 amounted to 4,261,800 kilos, 
and in 1888 to 12,086,900. A similar article is Nestlc’s infants' 
food fiom Vcvey. Swiss cheese (Emmenthal and Gruyere) has a 
widesjiread nputation ; the export increaseil fiom 6,093,100 kilos 
in 1851 to 25,969,400 in 1883. The production of beer in 
Switzerlai I was 6,160,000 gallons in 1867 ami 20,240,000 in 
1882; in the laC r year 289, .'>64 gallons were exiiortcd. The dis- 
tilleries (1006) tiroduce about 99(^000 gallons of pure alcohol 
annually. Allusion can only be made here to the great chemical 
indiistiies of the coiintiy, its potteries, paper-mills, cngincGring 
W’oiks, gun-factories, Ac. 

Wood-carving w'as one of tin* most ancient, ns it is now one of 
the best known, of tlic iniiior arts of Swn'tzcrlaml Tlie great seat 
of the modern iLdiistry is the Bernese Ohciland, wdieic the peasants 
during the long evenings of winter for centuries devoted themselves 
to producing artistic aiticlcs in w'ood. It was regularly organized 
by (’hiistian Fischer in Briciiz (182.')), and is now' mainly in the 
hands of acomjKiiiy, founded in 1881, which a.s.sofiatcs capitalists 
and workmen in the pioJiis, In 1870 1139 men and 6o w'omen 
were employed throughout Swit/eiiand m this dejiartment ; in 
1880 the numl>er8 wen* 1202 and 105.^ 

Owing to the original ahumlance of timls’r it wfis almost the only 
material employed in the building of hoiise.s Tln*re me juactically 
three styles: the so-called l>lock -house, in W'hii h the logs are laid 
one upon the other; the post built house, in wliiih upright posts 
ami a strong fiamework aic filled in with plniils ; and the “ negel- 
haus," in which a fraiiiewoik of w'oo<l is tilled in with brick or 
slonos. In tlie cantons of Zurich, Thurgau, and Scliairiiausen the 
ricgelljaiis (the usual foim in southern Germany) has — chiefly 
owing to the inereased cost of timber — dis]>laccd the two other 
styles, which alum* were in use there till the beginning of the 
17th century. “ 

In Gscll-Fils’s Ilwhr ?/. kHmattscJic Kurorlr der Schivciz (1880), 

,605 health stations aie mentioned. In Aargau we have the hot 
.springs of Ikdeii and Schinznach (sulphur), the salt baths of 
liheiiiteldcn ami Mnmpf, the mineral waters of Wihlegg and 
Birmensdorf. In A]»j»eTizell there are a number of places botw'cen 


I S<*e UmIih, Gftch. tier biftientien Kungte in dtr Schtreh; SHlvislicrg, Itie 
Jfo/zsihnitzerei dez liei'ner Oberlandes ; and J>avinct, herichi nber Jiolt$chnitterei^ 
imA 

* S(*o Gladbacli, Die Jloh-Architectur der Schwext ISSA; GralTenrird and 
StUilor, Arehttecture8uigge\ Hnclmtdtter, Sehwtizer Arehitektur \ Vorln, i^*ArcA. 
pitt^rea^e m 8utue ; and Gladbacli, Der Sdmtittr IMzatpl, 
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2000 and 3000 feet above the eea famous as whey-cure stations 
(Heiden, Oais, Api)enzeU, &c.), and various chalybeate springs 
(Weissbad, Oonten, Heinrichshad). llaHel contains salt Itaths at 
Schweizcrhalle, Bieiienherg, and Schaiioiiburg. Bern is particularly 
rich in baths and sanatoriums (Lonk, Weissenburg, Houstrich, 
Guruigol^ Eiigistein, Blumenstoin). Schwarzseebad is the chief 
mineral spiing in Freiburg ; Ffalfers-Kagatz in 8t Gall is world- 
famous. The Stachelbcrger 8(‘hwcfelb>id in Gliirus is much fre- 
quented. The Grisous have almost a superfluity of mineral waters^ 
some of which (St Moritz, Fidcris) are exported in large quantities. 
Weissenstein in Soloure is one of the oldest sanatoriums in Switzer- 
land. Lavey and Bex in Valid arc ivsiiectivcly famous for their 
sulphur and salt baths. In Valais, Saxon and Leukerbad are 
famous. The importance of altitude in the attractiveness of a 
health resort is shown in a table by Guyer, 230 of the hotels for 
foreign visitors being upwards of 3900 feet above the sea. l)r F. 
Stopel {Imlrntrif n. JIandchptdUik dcr Schweiz^ 187(5) reckoned the 
total receiptH from foreign visitors at 120,000,000 fiancs. 

Tho position taken by Switzerland in the trade and commerce of 
tlie world is remaikablc when tho various natural obstacles arc 
considered — such as absence of raw material for her industries, 
costly and difficult means of transport, and lestrictive customs 
established by neighbouring countries. The following table shows 
the value in thousands of francs of tho impiuts and cxjMirts for 
1886 (the fiist year for which wo have official ictuins): — 



ImpojtH. 

kxpoits 

jlmpoits. 

Lxpoits. 


219, *262 

157,620 


21,318 

9,481 

France 

170,' 195 

1.39, '670 

1 tilled Mat(‘S 

17,812 

77,723 

Italy 

11*2,005 

60,316 

1 g' pt 

12,*217 

*2,188 

Austria- riiinuaiy 

6.5,603 

37,726 ^ 

Ilnlluiid 

9, *286 

5,879 

Great Bill urn and 



Olhci euuntiu's 

10,658 

56,889 

Ii eland 

51,604 

99, ‘I'M, 




Belgium 1 

* *26,372 

13,076 

Total 

755,462 

659.9(14 


England is the great market for silver watclics; Gcrniany for 

g )ld watches and musical boxes ; France for weaving machinery ; 

UBsia for mills; Italy for iiiisecllaueous macliiuevy; France for 
asphalt; Franco for butter; France, Italy, Germany, and tho 
United States for cheese; Germany for silk; (lerniany for cattle; 
France for sheep and goats. Cotton inaiiulactureH hud their way 
to France, Italy, Austria, Britain, Germany, Spain, India, &e. ; 
leather to the iJnited States anil the Argentine liepublic. Tho 
customs increased from 3,953,192 francs in 1850 to 21,312,403 in 
1884. 

By article 27 of the federal constitution of 1874, primary instruc- 
tion, while lelt in tho charge of tho several cantons, is required to 
bo BUfUiueut, obligatory, gratuitous, UTisectarian, and under ]mblic 
control of the state. The primary acbool age is up to twelve years, 
as far as this general law is concerned, but in some cantons this is 
raised to fourteen, fifteen, or sixteen years of age. Tho first school 
year also varies from five to seven in dilleicnt cdritons. Great 
variety indeed exists in the whole school organization of the several 
cantons ; while the chief authority as regards the ])rimary schools 
is in some ra.scs vested in an educational department or educational 
council, or both, in others it is entrusted to an educational director 
witii or without a council. Consideiing the iliilicultics cniisiHl 
in many regions by a sparse population and a rugged country, 
primary instruction is uell earned out. Funds are provided by 
the state, the commune, and often by the private individual. Kven 
in remote districts the school buildings are generally good. Bern 
has been espei-ially active in building new schools. In 1 882 21 8, 191 
boys and 21.5,889 gills attended the primary schools. Of tliese 
811,271 had German as their mother tongue, 97,113 French, 
19,864 Italian, and 5832 Uomaiisch. Tho total number of male 
teachers was 5840, and of fiMiiale teachers 2.52.5; the average pay in 
money per male teacher was 130;5 francs, for female tcacheis 822 
francs. Tho primary school property was valued at 137,534,597 
francs (86,647,507 in 1871). The expen-se was 14,781,610 francs 
(8,708,174 in 1871). The communes contrilmlcd 8,349,697 francs 
and tho state 2,825,722. Tho expense jjor scholar was 34*1. For 
the school cliildron who are too poor to obtain ])roi»er food and 
clotliiiig both ])uhUo and private assistance is freely rendered. 
Besides the ordinary jiublic ]»rimary schools, there arc a considerable 
number itf secondary schools (attended in 1882 by 11,155 hoys and 
8976 girls), preparatory (or intermediate) schools (95.56, 2133), 
infant schools (10,864, 11,242), schools for adults (12,758, 1110), 
and private schools (6057, 4834). In 1882 then* were in all 272,039 
males and 244,896 females in receipt of education. Among the 
preparatory schools are the “collegi's’* or “gymnasiums” and the 
industrial schools, one of which exists in almost all tho cantonal 
capitals as well as at Winterthur, Burgdorf, I'orrentruy, Kinsiedclii, 
Murten, and Hriog. In Giisons and Neuehatel normal schools for 
tho education of teachers are attached to tlie cantonal schools. 
8e])arate establishments for this purpose exist in the cantons of 
Zurich, Bern, Lucerne, Schwyz, Freiburg, Soleure, St Gall, Aargau, 
Thurgau, Tessin, Vaud, and Valais. Among the more H|)ecialized 
institutions of the preparatory or middle class are the I'ecfmilium 


at Winterthur, the veterinary colleges at Zaricli and Bern, the 
agricultural schools at Oberatrass and Rutli, and the school of 
dentistry at Geneva. In the four universities of Basel, Bern, 
Zurich, and Geneva, each with faculties of law, theology, medicine, 
and arts (philosophy), the average number of matriculated students 
per session of six mouths was, between 1876 (the first year of the 
Geneva univorsity) and 1881, in theology 113, in law 188, in medicine 
469, and in arts 288, — a total of 1058, to which must bo added 38{f 
non-matnculated. Basel has a iireponderance in theology, Bern in 
law, Zurich in arts. The great federal jiolytechnicum at Zurich 
(o]>oncd in 1855) comprises schoolsof architecture, civil and industrial 
engineering, industrial chemistry, forestry, and agriculture. J 

The public libraries of Switzerland are briefly deseribod in vol. Libi 
xiv. p. 528, as they existed in 1868 (</. ]>. 548) ; for the Icanied 
societies, see SociETiKS. 

Tho total revenue of the Confederation, which was only 22,049,353 Fini 
francs in 1869, had increased to 44,808,000 on an average in 1879- 
1883, and i cached 48,392,000 in 1885 ; the expenditure, whicli was 
21,744,459 at tho first date, had (correspond in gly increased to 
43,312,510 in 1879-1883, and 46,278,685 in 1885. 

In Switzerland there is no standing army, but every male citizen Am 
l>et wcon twenty- four and forty-four years oi age is bounu to military 
serviee and drill. Tho federal forces consist of the Auitziig, l&IUet 
or regular army (men from twenty to thirty-two years old), and the 
landwobr (men thirty-two to forty-four years). The whole army 
was reorganized in 1874, when extensive functions were assigned to 
tin* military physician in connexion with tin* recruiting and calling 
out of tho soldiers. In tho ten years 1876-84 there was one new 
recruit for 111 of tho )>o])ulation (foreigners excepted); 49 per 
cent, of the total were dcilarcd fit for service, 19 j»er cent re- 
manded, and 32 per I'ent. d(*clarod unfit. In the long run, about 
61 ‘1 p(*r cent, of the young men of the country jiassed the standard. 

In 1886 tho regulars numbered 117,179 and the laiidwehr 84,046.® 

Railway construction, wlih'h began in 1844, proceeded in earnest Rai 
after the now legislation of 1852, and by the close of 1862 718 miles 
had been constructed ; by 1872 tho onliiiary lines reached a total 
of 1459 miles, yith 5 miles of special lines; for 1882 the eorro- 
spondin'g figures w(*re 2667 and HI. The annual railway profits 
increased fronf 105,599,970 francs in 1870-74 to 179,151,112 iii 
1880 84. X***^**^"^*^)"® began to he laid down in 1862, and ro]>e 

railways in 1877, Tlie railways are mostly in the northern plateau 
and connect with the systems of Northern Kuropi*. 'fhe only Swiss 
line which crosses to tiio south of the Alps is the St Gotthard (see 
ll-viLWAYs). The ])ioposod Simplon railway has alr(*a(ly been 
carried np the Rhone valley as far as Brieg. The mountainous 
cliaractcr of tho country and the special evigencies of its traffic 
have successfully stimulated to some striking efforts of railway 
engineering. Thus the Kigi railway rises from tin* I^ako of Lueemo 
to a height of 5739 feet, with a maximum gradient of 250 per 
thousand ; that of the Rorschach-Hculen lino is 50 ])cr thousand. 

Switzerland is famous for its well-made and well-kept carriage- Uoi 
roads. Some of those that traverse the mountain-passes have 
been constructed at great expense. One of the most remarkable 
is the mulc-path down an almost perpendicular rock from the 
Genimi Pass to fjcukerhad, made in 1737-40. 

Bern has been the seat of the international Postal Union since Po 
1874 (see Post-Office, vol, xix. p. 584). The federalization of offi 
Die national post-office dates from 1848,— the dilferenl cantons 
having pri'viously conducted their postal business according to very 
dilicreiit methods. It is to bo noted that this department charges 
itself with tlic conveyance of passengers as well as mails, — those 
numbering 831,839 m 1880 ami 754,365 in 1885. For other details 
see tho table giv<‘n in vol. xix. p. 685. 

The length of telegraph lines increased from 1920 kilometres in Te 
1852 to 6874 in 1884 (wires from 1920 to 16,618 kilometres), and grr 
the number of de.spatchcs from 2876 in 1852 to 1,127,311 in 1884, 
the total receipts for the latter year being 2,555,687 franes. 

In Switzerland there are thirty-three legalized banks of issue ;Ba 
their average eirculatioii of noti^s in 1885 was to tlie value of 
123,431,000 francs. There are 325 savings bank.s proper (deposits 
246,359,735 fianes in 1882) and 162 other institutions whieh 
roccive deposits (267,298,548 francs in 1882). Most of these are 
in the hands of comi>anics or private merchants. 

BchidoH the older bat valuable woiks of Faber (Itiid), (17(J5 68), FUbsII 
(1770-72), Normanu (1705 98), Durand (1795-06), Muistoi (1706), we Ihit. g^ogr, 
BtatutUcke Oeinalfte der Schweiz (a wrles of monographs, publinhed by Ifnt>or 
and Co. of St. Oall and Bein); Iluttlnger, Staatzhauzhalt der zchweit, Eidgm., 

1K47; J^Vanwinl Stat. deUa Svxtttra^ Luffano, 1827 and 1817-49; WTirth, AUge^ 
meim /tegchreibvng der Sehwm; Iz'goyt and Vogt, laSuinze; Prof. KgH'sniost 
ronveinent Tasrhenburh (1878, dfc.) and Schweizerkunde ; Berlepsch, Schtteizer- 
kunde, 1K75; and Furrer's comprehensive VotkzwirthBhaft-Lexxcon. A statlatlcaj 
bureau wan founded in 1860, a HlHilatical »>ncinty in 1864. Di Kummer gives a 
hibtoi y of Swiss statistics lu Zextzehnft fur zchweiz Siat^ 1885, and his successor, 
llerr Mllliet, to whom we are indebted for much of tho above information, ii 
engaged on a statistical handbook. (W. A. B. C.— II. A. W.) 


1 See especially C. Grob, fUatutik fiber der Unterriehtiweten in der Sehweit, 
7 parts, 1883, and Dr II. Wettstoln, Ilencht uber Gruppe SO, Gnterriehttwesm 
(Zurich Exhibition), 1884. 

* Details may be found in the Almanaeh de Gotha, 1887. 
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Part IL— History. 

The Swiss Confederation is made up of twenty-two small 
fitates, differing from each other in nearly every point, — 
religious, political, social, industrial, physical, and linguis- 
tic; yet it forms a nation the patriotism of whose members 
is universally acknowledged. History alone can supply us 
with the key to this puzzle ; but Swiss history, while thus 
essential if wo would thoroughly grasp the nature of the 
Confederation, is very intricate and very local. A firm 
hold on a few guiding principles is therefore most desirable, 
and of these there are three which we must always bear 
in mind. (1) The first to bo mentioned is the connexion 
of Swm hieiory with iJuxt of the empire, Swiss history is 
largely the history of the drawing together of bits of each 
of the imperial kingdoms (Grcnnany, Italy, and Burgundy) 
for common defence against a common foe — the Hapsburgs ; 
and, when this family have secured to themselves the per- 
manent possession of the empire, the Swiss League little 
by little wins its iiidopcndonco of the empire, practically 
in 1499, formally in 1G48. Originally a member of the 
ompire, the C^onfedoration becomes first an ally, then merely 
a friend. (2) The second is the German oriyin and nature 
of the Confederation, Round a (lerman nucleus (the throe 
Forest districts) there gradually gather other Oerman dis- 
tricts ; the Confederation is exclusively Cerman ; and it is 
not till 1803 and 1815 that its French- and Italian-speak- 
ing “subjects” are raised to polit’^'a! equality with their 
former masters, and that the Romansch -speaking Leagues 
of Rhaotia (Graubiinden) pass from the status of areally to 
that of a member of the Confederation. Evei^novv, though 
by the constitution three languages (Gorman, French, and 
Italian) are recognized as official, the overwheltning majo- 
rity of the population of the ( Confederation is German-speak- 
ing (2,030,792 out of 2,816,102 in 1880), and the capital 
was fixed at Bern by a lav/ of 1848, having previously 
shifted between various German-speaking towns, wliile in 
olden days the diet always met in some Gorman-speaking 
place. (3) Swiss history is a study in federafim. Based 
on the defensive alliances of 1291 and 1315 made between 
the throe Forest districts, tlie Confederation is enlarged 
by the admission of other districts and towns, all leagued 
with the original three members, but not necessarily with 
each other. Hence great difficulties are encountered in 
looking after common interests, in maintaining any real 
union ; the diet was merely an assembly of ambassadors 
with powers very strictly limited by their instructions, and 
there was no central executive authority. The Confeder- 
ation is a Staatenhund, or permanent alliance of several 
small states. After the break-up of the old system in 
1798 we see the itlca of a Jiundesstaatf or an organized 
state with a central legislative, executive, and judiciary, 
work its way to the front, an idea which is gradually real- 
ized in the constitutions of 1848 and 1874. The whole 
constitutional history of the Confederation is summed up 
in this transition to a federal state, which, while a single 
state in its relations with all foreign powers, in home 
matters carefully maintains the more or less absolute inde- 
pendimce of its several members. 

Swiss history falls naturally into five great divisions : 
T. the origins of the Confederation — up to 129H; Tl, the 
shaking off dependence on the Hapsburgs — up to 1394 
(1474) ; HI. the shaking off dependence on the empire — 
up to 1499 (1648) ; IV. the period of religious divisions 
and French influence-— up to 1814 ; V. the oonstruction of 
an independent state as embodied in the constitutions of 
1848 and 1874. 

1. On August 1, 1291, the men of the valley of Uri 
(“homines vallis Uranio ”), the free community of ^lo valley 

^ For the legendary origin, see Tei<l. I 
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of Schwyz (“ universitas vallis de Switz ”), and the associa- Early 
tion of the men of the lower valley or Nidwald (“ communi- bistory 
tas hominum intramontanorum vallis inferioris”) formed 
an Everlasting League for the purpose of self-defence Lunds, 
against all who shoiRd attack or trouble them, a league 
which is expressly stated to be a confirmation of a former 
one (“antiquam confederationis formam juramento vallatam 
presentibus innovando ”). This League was the foundation 
of the Swiss Confederation. 

What were these districts ? and why at this particular 
moment was it necessary for them to form a defensive 
league? The le^l and political conditions of all differed. 

(a) In 853 Louis the German granted (inter aJia) all his 
lands (and the rights annexed to them) situated in the 
“pagellusUroniye” to the convent of Sts Felix and Rcgula 
in Zurich (the present Fraumunstcr), of which his daughter 
llildogard was the first abbess, and gave to this district 
the privilege of exenqttion from all jurisdiction save that 
ol the king (Reitdtsfreiheit), The abbey thus became 
possessed of the greater part of the valley of the Beuss be- 
tween the present Devil’s Bridge and the Tjake of Lucerne, 
for the u])per valley of Urscren belonged at that time to 
the abbey of Dissentia in the Rhine valley, and did not 
become permanently allied with Uri till 1410. The 
privileged position of the abbey tenants gradually led the 
other men of the valley to “ commend ” themselves to the 
abbey, whether they were tenants of other lords, or free 
men as in the Srhachenthal. The meeting of all the 
inhabitants of tlie valley, for purposes connected with the 
customary cultivation of the soil according to fixed rules 
and methods, served to ])reparo them for the enjoyment 
of full political liberty in later days. The important post 
of “protector” (advocatus or v(»gt) of the abbey was 
given to one family after another by the emperor as a 
sign of trust ; but, when, on the extinction of the house of 
Zaringen in 1218, the office was granted to the Hapsburgs, 
the protests of the abbey tenants, who feared the rapidly 
rising power of that family, and perhaps also the desire of 
the emperor to obtain command of the St Golthard pass 
(of which the first authentic mention occurs about 1236, 
when of course it could only be traversed on foot), led to 
the recall of the grant in 1231, the valley being thus 
restored to its original privileged position, and dei)ending 
immediately on the emperor, (ft) In Schwyz wo must dis- 
tinguish between the districts west and east of Steinen, 

In the former the land was in the liands of many nobles, 
amongst whom w^ere the TTaj)sburgB ; in the latter there 
was, at the fool of the Mythen, a free community of 
men governing themselves, and cultivating their land in i 
common ; both, how^ever, w^ere j)oliticalIy subject to the 
emperor’s delegates, tlie counts of the Ziirichgaii, who after 
1173 were the ever advancing lla])sburgs. But In 1240 
the free community of Schwyz obtain^nl from the cinjieror 
Frederick II. a charter which removed them from the 
jurisdiction of the counts, placing them in immediate 
dependence on tlie enij)eror, like the abbey men of Uri. 

In a few years, however, the Hapsburgs contrived to 
dispense with this charter in jiracticc. (r) In Unter-' 
walden things were very diffcirent. The uj)pcr valley 
(Obwald or Sarnen, so called because of its position with 
regard to the Kernw^ild) formed j)art of the Aargau, the 
low'er (Nidwald or Stanz) part of the Ziirichgau, while in 
both the soil was owned by many ecclesiastical and lay 
lords, among tlicm being the Ha]>bburgs and the Alsatian 
abbey of Murbach. Hence in this district there were no 
privileged tenants, no free community, no centre of unity, 
and this explains why Obwald and Nidwald won their 
way upw^ard so much more slowly than their neighbours in 
Uri and Schwyz. Thus the early history and legal position 
of these three districts was very far from being the same. 
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In Uri the Hapsbur^, save for a brief space, had abso- 
lutely no rights ; while in Schwyz, Obwald, and Nidwaid 
they wore also, as counts of the Ziirichgau and of the 
Aargau, the representatives of the emperor. 

The llapsburgs had been steadily rising for many years 
from the position of an unimportant family in the Aargau 
to that of a powerful clan of large landed proprietors in 
Swabia and Alsace, and had attained a certain political 
importance as counts of the Zuricligau and Aargau. In oni 
or both qualities the cadet or Lauffenburg line, to ’which 
the family estates in the Forest districts round the Lake of 
Lucerne had fallen on the division of the inhotitance in 
1232, seem to have exercised their legal rights in a harsh 
manner. In 12i0 the free men of Schwyz obtainexi prf>- 
tection from the emperor ; in 1244 the llapsburgs built the 
castle of New Hapsburg on a promontory jutting out into 
the lake not far from Lucerne, with the object of enforcing 
their real or pretended rights. It is therefore not a matter 
for surprise that, when, alter the excommunication and de- 
position of Frederick II. by Innocent IV. at the council of 
Lyons in 1245, tlio head of the cadet lino of Hapsburg 
sided with the pope, the men of the Forest districts should 
rally round the ein{)cror. Schwyz joined Sarnen, Nidwald 
helped Lucerne ; tlie castle of New Hapsburg Avas reduced 
to its present ruined state; and in 1248 the men of 
Schwyz, Sarnen, and Lucerne were tliroatcned by the 
pope with cvcommunication if they persisted in uphold- 
ing the emperor and defying their hereditary lords the 
counts of Hapsburg. The rapid decline of Frederick's 
cause soon enabled the llapsburgs to legain their author- 
ity in these districts. Yet these obscure risings liave a 
double historical interest, for they are the foundation in 
fact (so far as they have any) of the legendary stories 
of Hapsburg oppression told of and by a later ago, and 
these llei‘ting alliances are doubtless what is represented 
by the “aiitiqua confederatio " of 1291, Schw'yz already 
taking the load, while (Tri, secure in its privileged posi- 
tion, contented itself with giving a moral sup[)ort to its 
neighbours. After this tempoiary check the power of 
the llapsburgs continued to increase rapidly. In 1273 
the liead of the cadet line sold all his lands and rights in 
the Forest districts to the head of the cider or Alsatian 
line, Iludt)lph, who a few months later was elected to the 
imperial throne, in virtue of which he acquired for his 
family in 1282 the duchy of Austria, which now for the 
first time became connected wdth the llapsburgs. Jludolph 
recognized the privileges of Uri but not those of Schwyz ; 
and, as he now united in his own person the characters of 
emperor, count of the Zurichgau and ot the Aargau, and 
landowner in the Forest districts (a name occurring first 
in 1289), such a union of offices might be expected to result 
in a confusion of rights. On A])ril 16, 1291, Budolph 
bought from the abbey of Murbach in Alsace (of which ho 
was advocate ' ) all its rights over the town of Lucerne 
and the al)bey estates in Untcrwalden. It thus seemed 
probable that the other Forest districts would be shut off 
from their natural means of communication with the outer 
world by Avay of the lake. Budolph's death, on July 15 
of the same year, cleared the way, and a fortnight later 
(August 1) the Everlasting League was made between 
the men of Uri, Schwyz, and Nidwahl (the words “et 
vallis superioris,” i.c., Obwald, were inserted later on the 
original seal of Nidwald) for the ])urpo 80 of self-defence 
against a common foe. We do not know the names of the 
delegates of each valley who concluded the treaty, nor the 
place where it was made, nor have we any account of the 
deliberations of which it was the result. The common seal 
— that great outward sign of the right of a corporate body 
to act in its own name without needing to ask the pormia- 
aion of any external authority — appears first in Uri in 1243, 


[histobt« 

in Schwyz in 1281, in Nidwald not till this very docu- 
ment of 1291 ; yet, despite the groat differences in their 
political status, they all joined in concluding this League, 
and confirmed it by their separate seals, thereby laying 
claim on behalf of their union to an independent exist- 
ence. Besides promises of aid and assistance in the case 
of attack, they agree to punish groat criminals by their 
own authority, but advise that, in minor cases and in all 
civil cases, each man should recognize the “judex” to 
whom he owes suit, engaging that the confederates will, 
in case of need, enforce the decisions of the “judex.” At 
the same time they unanimously refuse to recognize any 
“judex” who has bought his charge or is a stranger to 
the valleys. All disputes between the parties to the 
treaty are, as far as jiossible, to be settled by a reference to 
arbiters, a principle which remained in force for over six 
hundred years. “Judex” is a general term for any local 
official, especially the chief of the community, whether 
named by the lord or by the community ; and, as earlier in 
the same year Budolph had promised the men of Schwyz 
not to force upon them a “judox” belonging to the class 
of serfs, we may conjecture from this very decided protest 
that the chief source of disagreement was in the matter 
of the jurisdictions of the lord and the free community, 
and that some recent event in Schwyz led it to insist on 
the insertion of this provision. It is stipulated also that 
every man shall be bound to obey his own lord “ conveni- 
enter,” or so far as is fitting and right. 

II. In the struggle for the empire, which extended over Mo 
the yeac\s following the conclusion of the League of 1 291, wo 
find that thef Confederates support without exception the J'gJ 
anti Hapsbnrg candidate. On October 16, 1291, Uri and 
Schwyz ally themselves with Zurich, and join the general 
rising in Swabia against Albert, the new head of the house 
of Hapsburg. It soon failed, but hopes revived A^hen in 
1292 Adolf of Nassau was chosen emperor. In 1297 he 
confirmed to the free men of Scliwyz their charter of 1240, 
and, strangely enough, confirmed the same charier to Uri, 
instead of their own of 1231. It is in his reign that we 
have the first recorded meeting of the “landHgeineinde” (or 
assembly) of Schwyz (1294), that of Tri being heard of as 
early as 1275. But in 1298 Albert of Hapsburg himself 
was elected to tlie empire. His rule was strict and severe, 
though not oppressive. He did not indeed confirm the 
charters of Uri or of Schwyz, but he did not attack the 
ancient rights of the former, and in the latter ho exercised 
his rights as a landowner and did not abuse liis political 
rights as emperor or as count. In Unterwaldcn we find 
that in 1304 the two valleys Avere joined together under a 
common administrator, a great step forwards to permanent 
union. The stories of Albert's tyrannical actions in the 
Forest districts are not heard of till two centuries later, 
though no doubt the union of offices in his jierson was a 
permanent source of alarm to the Confederation. It was 
in his time too that the “ terrier ” (or list of manors and 
estates, Avith enumeration of all quit rents, dues, itc., pay- 
able by the tenants to their lords) of all the Hapsburg 
possessions in Upper Germany was begun, and it was on 
the point of being extended to Schwyz and Untcrwalden 
Avhen Albert was murdered (1308) and the election of 
Henry of Luxemburg roused the free men to resist the 
officials charged with the survey. Despite his jiromise to 
restore to the llapsburgs all rights enjoyed by them under 
his three predecessors (or maintain them in possession), 
Henry confirmed, on June 3, 1309, to Uri and Schwyz 
their charters of 1297, and, for some unknown reason, 
confirmed to UnterAvalden all the liberties granted by his 
predecessor, though as a matter of fact none had been 
granted. This charter, and the nomination of one 
imperial bailiff to administer the three districts, had the 
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effect of placing them all (despite historical differences) in 
an identical poHtical position, and that the most privileged 
yet given to any of them, — the freedom of the free com- 
munity of Schwyz. A few days later the Confederates 
made a fresh treaty of alliance with Zurich ; and in 1310 
the emperor placed certain other inhabitants of Schwyz on 
the same privileged footing as the free community. The 
Hapsburgs were put off with promises ; and, though their 
request (1311) for an inquiry into their precise rights in 
Alsace and in the Forest districts was granted, no steps 
were taken to carry out this investigation. Thus in 
Henry’s time the struggle was between the etnpiro and 
the Hapsburgs as to the recognition of the rights of the 
latter, mit between the Hapsburgs and those dependent 
on them as landlords or counts. 

On Henry’s death in 1313 the electors hesitated long 
between Frederick the Handsome of Hapsburg and Louis 
of Bavaria. The men of Schwyz seized this opjiortunity 
for making a wanton attack on the great abbey of 
Einsiedcln, with which they had a long-standing quarrel 
as to rights of 2 )asture. The abbot caused them to 
be excommunicated, and Frederick (the choice of the 
minority of the electors), who was the hereditary “advo- 
cate” of the abbey, placed them under the ban of the 
empire. Louis to whom they ai)])calcd, removed the 
ban; on which Frederick issued a decree by which he 
restored to his iaiiiily all their rights and possessions in 
tlie three ?’a//cys*and Urseren, and charged his brother 
Leopold with the execution of this order. The Con- 
federates hastily concluded alliances with Gllarus, yrseren, 
Art, and Interlaken to ])rotect themselves fiom attack on 
every side. Leofiold collected a brilliant army at the 
Austrian town of Zug in order to attack Scmwyz, while 
a body of trooi)s was to take IJnterwaldcn in the rear 
by way of the Ihunig pass. On November 15, 1315, 
Leopold, with from 15,000 to 20,000 men, moved forwaid 
along the shore of the liuke of Egeri, intending to assail 
the village of Sch>vyz by climbing the steep hillside above 
the southern end of the lake, through the narrow pass of 
Morgarten between the mountain and the lake. At the 
summit of tlu* ])ass M^ailed the valiant band of the Con- 
federates, from 1300 to 1500 strong. The inarch up the 
rugged and .slii)ptTy slope threw the Austrian army into 
disarray, which became a rout and mad flight wlicn lingo 
boulders and trunks of trees wore hurled from above by 
their foes, who charged down on them, and drove them 
into the lake. No fewer than 1500 Austrians fell ; tlieir 
brilliant ea^alry had comjdetely failed before the onset of 
the lightly armed Swiss footmen. Leo])old fled in hot 
haste to Winterthur, and the attaek by the Briinig was 
driven back by the men of [Intcrwalden. On Deeember 
9, 1315, rei»rcseiitatives of the victorious highlanders met 
at Brunnen, on the Lake of Lucerne, not far from Schwyz, 
and renewed the Everlasting League of 1291, iu their 
main lim's the two documents are very similar, the later 
being chiefly an oxjiansion of the earlier. That of 1315 
is in German (in contrast to the 1291 League, which is 
in Latin), and has one or two striking clauses largely 
indebted to a decree issued by Zurich on July 24, 1291. 
None of the three districts or their dejiendents is to 
recognize a new lord without the consent and counsel of 
the rest (this is iirobably meant to provide for an intci 
regnum in or disputed election to the empire, iiossibly for 
the chance of the election of a Hapsburg); strict obedience 
in all lawful matters is to be rendered to the rightful lord 
in each case, unless he attacks or wrongs any of the Con- 
federates, in wliich case they are to bo free from all 
obligations ; no negotiations, so long as the “ Lunder ” 
have no lord, are to bo entered on with outside powers, 
save by common agreement of all. Louis solemnly recog- 


nized and confirmed the new League in 1316, and in 1318 
a truce was concluded between the Confederates and the 
Hapsburgs, who treat with them on equal terms. The 
lands and rights annexed belonging to the Hapsburgs in 
the Forest districts are fully recognized as they existed in 
the days of Henry of Luxemburg, and freedom of com- 
merce is granted. But there is not one word about the 
political rights of the Hapsburgs as counts of the ZuricE 
gau and Aargau. This distinction gives the koy to the 
whole history of the relations between the Confederates 
and Hiqisburgs; the rights of the latter as landowners 
are fully allowed, and till 1801 they possessed estates 
within the C^onfederation ; it is their 2 >olitical rights which 
are alw^ays contested by the Swiss, who desire to rule 
themselves, free from the meddling of any external power. 

As early as 1320 we find the name “Swiss” (derived 
from Schwyz, w^hich had always been the loader in the 
struggle) applied to the ( ’onfederation as a whole, though it memW 
was not till after Sempach (138G) that it came into j)0])U- 
lar use, and it did not form the oflicial name of the Con- 
federation till 1803. This is in itself a proof of the great 
renown which the League won by its victory at Worgarten. 
Another is that as years go by we find oilier members 
admitted to the ])rivileges of the original alliance of the 
three Forest districts. First to join the League (1332) was 
the neighbouring town of Lucerne, which had grown iij) 
round the monastery of St Leodegar (wdience the jflace 
took its name), jx'ihaps a colony, ccitainly a cell of the 
great house of Hurbaeh in Alsace, under the lulc of which 
the town remained till its sale in 1291 to the Hapsburgs. 

This act of Lucerne was 02 >[)()sed by the liouse of Austria, 
but, despite the decision of certain chosen arbitrators in 
favour of the Hapsburg claims, the towm clung to the 
League with which it was connected by its natural position, 
and thus brought a new element into tlie pastoral associa- 
tion of the Foiest distrids, which now surrounded the 
entire Lake of Lucerne. Next, in 1351, came the ancient 
city of Ziuicli, wliicli in 1218, on the extinction of the 
liouso of Zaringen, liad become a free inqu'rial city in 
which tb'^ abbess of the Frauniiinster (the lady of Uri) had 
great inflncnct, though from 1210 the citi7i‘ns elected the 
council which she had i)re\iously nanu'd. hi 1.3,36 there 
had been a great civic revolution, headed by llndolpli Brun, 
wliieh had raised the members of the craft guilds to a 
position in the municipal government of (*(|ual powder with 
that of tin* patricians, who, however, did not cease intrigu- 
ing to regain their lost i>ri\iloges, so that Biun, after long 
hesitation, decided to throw iu the lot of tin* city with the 
League rather than with Austria. In this way tlie liCague 
now advanced from the hilly country to the jiluins, though 
the terms of the treaty with Zurich dul not bind it so 
elosely to the CVaib derates as in tin* otln.] cases (tlie right 
of making alliances aj)art from the Tjcaguc being reserved, 
though the League was to rank beloie these), and hence 
rendered it possible for Zurich now and again to incline 
towards Austria in a fasliion wdiich did gnat hurt to its 
allies. In 1352 the League was crdaigi d by tiic admiasion 
of Glams and Zug. Glarus belonged to the monastery 
of Saekingen on the llhine (founded by the Irish monk 
Fndolin), of which the Hapsburgs were “advocates,” 
claiming therefore many rights over the ^ alley, which 
refused to admit them, and joyfully rocei\ed the Con 
federates who came to its aid ; but it was jdaced on a 
lower footing than the other members of tlio League, being 
bound obey their orders. Thiec weeks later the town 
and disl rict of Zug, attacked by the League and abandoned 
by their ITajisburg masters, joined the (\)n federation, 
forming a transition link between the civic and rural 
meqibers of the League. The immediate occasion of the 
union of these two districts was the war begun by the 
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AlUBtrian duke against Zurich, which was ^nded by the and the Hapsburg power within the borders of the Con- 
Brandenburg peace of 1352, by which Qlarus and Zug federation finally broken. Glarus at once rose in arms 
were to be restored to the Hapsburgs, who also regained against Austria, but it was not till the expiration of the 
their rights over Lucerne ; Zug was won for good by a truce made after Sempach that Leopold’s brother, Albert 
bold stroke of the men of Schwyz in 1364, but it was of Austria, brought an army against Glarus, and was 
not till the day of Nafels (1388) that Glarus recovered signally defeated at Nafels (not far from Glarus) on April 
its lost freedom. Those temporary losses and the treaty 9, 1388, by a handful of Glarus and Schwyz men, the 
made by Brun of Zurich with Austria in 1356 were, how- troops of the other Confederates arriving too late, 
ever, far outweighed by the entrance into the League In 1389 a peace for seven years was made, the Confed- Free 
in 1353 of the famous town of Bern, which, founded erates being secured in all their conquests; an attempt*^®™ 
1191 by Berthold V. of Zaringen, and endowed with made in 1393 by Austria by means of Schono, the^j 
great privileges, had become a free imperial city in 1218 chief magistrate of Zurich and leader of the patrician the ] 
on the extinction of the Zaringen dynasty. Founded for party, to stir up a fresh attack failed owing to a rising burg 
the pur[>oso of bridling the turbulent feudal nobles around, of the burghers, who sympathized with the Confederates, 
many of whom had become citizens, Born beat them and on July 16, 1394, the peace was prolonged for twenty 
back at Dornbiihl (1298), and made a treaty with the years (and again in 1412 for fifty years), various stipula- 
Forest districts as early as 1323. In 1339, at the bloody tions being made by which the hundred years’ struggle of 
fight of Lau])en, she had broken the power of the nobles the League to throw off all political dependence on the 
for ever, and in 1352 had been forced by a treaty with Hapsburgs was finally crowned with success. Glarus was 
Austria to take part in the war against Zurich, but soon freed on payment of 200 pounds annually (in 1389-1395 
after the conclusion of peatn* entered the League as the it bought up all the rights of Sackingen) ; Zug too 
ally of the three Forest districts, being thus only indirectly was released from Austrian rule. Schwyz was given the 
joined to Lucerne and Zurich. The special importance town of Einsiedeln (the “ advocatia ” of the great abbey 
of the accession of Bern was that the League now began follovring in 1397) ; Lucerne got the Entlibuch, Sempac^ 
to spread to the west, and was thus brought into con- and Rothenburg, the last-named being mortgaged only; 
nexion for the first time with the French speaking land Bern and Solothurn were confirmed in their conquests, 
of Savoy. The League thus numbered eight members, Above all, the Confederation as a whole was relieved from 
the fruits of Morgarton, and no further members were the overlordsliip of tlic Hapsburgs, to wjiom, however, all 
admitted till J481, after the Burgundian war. But, in their rights and dues as landed proprietors were expressly 
order to thoroughly understand the nature of the League, reserve^, — Bern, Zurich, and Solothurn guaranteeing the 
it must bo remembered that, while each of the five uew maintenance# of these rights and dues, with power in case 
members was allied witli the original nucleus, — the three of need to call on the other Confederates to support them 
Forest districts, — these five were not directly allied to one by arms. Thus the distinction always made by the Con- 
another : TiUcerno was allied with Zurich and Zug ; Zurich federates between the Hapsburgs as rulers and as land- 
with Liu*crrio, Zug, and Glarus ; Glarus with Zurich ; Zug owners was once more upheld ; and, though that powerful 
with Lucerne and Zurich ; Bern with no one except the family entertained hopes of recovering its former rights, 
three original members. The circumstances under which so that technically the treaties of 1389, 1394, and 1412 
each entered the League can alone explain the very intri- were but truces, it finally and for ever renounced all its 
cate relations at this time of its eight members. feudal rights and privileges within the Confederation by 

After a short interval of peace the quarrels with the “ Everlasting Compact ” of 1 474. 

Austria broke out afresh ; all the members ot the League, It is probable that Bern did not take any active share 
save the three Forest districts and Glarus, joined the great in the Somj)ach war because she was bound by the treaty 
union of the South German cities; but their attention of peace made with the Austrians in 1 3GH ; and Solothurn, 
was soon called to events nearer home. Lucerne fretted allied with Bern, was doubtless a party to the treaty of 
much under tlio Austrian rule, received many Austrian 1394 (though not yet in the League), because of its suf- 
subjects among her citizens, and refused to pay custom ferings in 1382 at the hands of the Kyburg line of the 
duties to the Austrian l)ai]ii! at llothcnburg, on the ground Hapsburgs, whose possessions (Thun, Jiurgdorf, &c,) in 
that she had the right of free traffic. An attack on the 1384 fell into the hands of the two allies, 
custom-house at Rothenburg, and the gift of the ])rivileges We may mention liore tlio foray (known as the English 
of burghership to the discontented inhabitants of the little or Gugler war) made in 1374-75 by Enguerrand de 
town of Sempach a short way off, so irritated Leoj»old Coucy (husband of Isabella, daughter of Edward HI. of 
HI. (who then held all the possessions of his liouse nut- England) and his freebooters (many of them Englishmen 
side Austria) that, unmindful of the defeat of his uncle at and Welshmen), called “ Gugler” from their pointed steel 
Morgarton in 1315, he collected a great army, with tlio caps, with the object of obtaining i)os8esbion of certain 
intention of crushing his rebellious town. Lucerne mean- towns in the Aargau (including Sempach), which he 
while had summoned the other members of llie League to claimed as the dowry of his mother Catherine, daughter 
her aid, and, though Leopold’s feint of attacking Zurich of the Leopold who was defeated at Morgarten. He was 
caused the troopa of the League to march at first in that put to rout in the Entlibuch by the men of Bern, Frei- 
dircction, they discovered their mistake in time to turn burg, Schwyz, and Unterwaldcn in December 1375. This 
bacl^ and check his advance on ijucerno. From 1500 victory, which gave rise to the first groat Swiss war song, 
to 1600 men of Uri, Schwyz, Unterwalden, and Lucerne was commemorated with great rejoicings as lately as 1875. 
opfiosed the fiOOO which made up the Austrian army. The III. The great victory at Sempach not merely vastly St 
decisive light tool: place on July 9, 1386, near Sempach, increased the fame of the Everlasting League but also*" 
on a bit of sloping meadow-land, cut up by streams and enabled it to extend both its influence and its territory. 
hedges, which foi 'od the Austrian knights to dismount. The 1 5th century is the period when both the League and Vi 
The great heat of tiie day, which rendered it impossible its several members took the aggressive, and the expan- 
to tight in armour, and the furious attacks of the Con- sion of their power and lands cannot be better seen than 
federates, finally broke the Austrian lino after more by comparing the state of things at the beginning and 
than one repulse and turned the day (see Winkelried). at the end of this century. The pastoral highlands of 
Leopold, with a large number of his followers, was slain, Apponzell (Abbatis Celia) and the town of St Gall had 
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long been trying to throw off the rights exercised over 
them by the great abbey of St Gall, founded in the 7th 
century by the Irish monk of that name. The Appen- 
zellers in particular had offered a stubborn resistance, and 
the abbot’s troops had been beaten buck by them in 1 403 
on the heights of Ydgelinseck, and again in 1 405 in the 
great fight on the pass of the Stoss ^ (which led up into 
the highlands), in which the abbot was backed by the 
duke of Austria. Schwyz had given them some help, and 
in 1411 Appenzoll was placed under the protection of the 
League (save Bern), with which in the next year the city 
of St Gall made a similar treaty to last ten years. So too 
in 1416-17 several of the ‘‘tithings” of the Upper Wallis 
or Valais (*./»., tho upper stretch of the Rhone valley), 
which in 1388 had beaten the bisho]) and the nobles in 
a great fight at Visp, became closely associated witli 
Lucerne, IJri, and Unterwaldon. It required aid in its 
final struggle against the great house of Karon, tlio count- 
bishop of Sitten (or Sion), and the house of Savoy, which 
held Lower Wallis, — the Forest districts, on the other 
hand, wishing to secure themselves against Karon and 
8avoy in their attempt to permanently conquer the Yal 
d’Ossola on the south side of the Simplon ])ass. Bern, 
however, supported its burglier, tlie lord of Karon ; but, 
by a peace made in 1420, tho powers of tho bishoj^ and 
the lord of Karon were greatly diminished; the latter 
house soon after sold all its lands and rights, and migrated 
to the district o{ Toggenburg. Such were the first links 
which bound these lands with tho League ; but they did 
not become full members for a long time — Appenzoll in 
1513, St Oall in 1803, Wallis in 1815. , * 

Space will not allow us to enumerate all tho small con- 
<ptehts made in the first half of the 15th centflry by every 
member of tho Tjoague ; suffice it to say that each increased 
and rounded off its territory, but did not give the conquered 
lands any political rights, governing them as “subject 
lands,” often very harshly. Tlie same phenomenon of 
lands which had won their own freedom playing the iiart 
of tyrant over other lands which joined them more or less 
by their voluntary action is seen on a larger scale in the 
case of tho conquest of the Aargau, and in tho first 
attorn ]jts to secure a footing south of the Alps. 

In 1412 the treaty of 1394 between tho League and the 
Hapsburgs had been renewed for fifty years ; but when in 
1415 Duke Frederick of Austria helped Pope John XXII. 
to escape from Constance, where tho great council was 
then sitting, and tho emperor Sigismund placed the duke 
under tho ban of the empire, summoning all members 
of the emf)ire to arm against him, the League hesitated, 
because of their treaty of 1112, till the emperor declared 
that all the rights and lands of Austria in the League wore 
forfeited, and that their comiiact did not release them from 
their obligations to the craiiiro. Iti tho name, therefore, 
of the emi>eror, and by his special command, the different 
members of tho League overran the extensive llapsburg 
jiossessions in tho Aargau. The chief share fell to Bern, 
but certain districts (known as the Freie Aemter) w^'ere 
joined together and governed as bailiwicks held in comiiion 
by all tho members of tho League (save Uri, busied in the 
south, and Bern, who had already secured tho lion’s share 
the spoil for herself). This is the first case in v/hich 
the League as a whole took up the position of rulers over 
districts which, tliough guaranteed in the enjoyment of 
their old rights, were nevertheless politically unfree. As 
an encouragement and a reward, Sigismund had granted 

1 The talcs of the heroic defence of TJli Aottach of Appenzcll, ami 
of the appearance of a company of Appenzell women disRuified os 
warriors wliich turned the battle, are told iii connexion with this tight, 
l)ut do not appear till the 17th and 18tli centuries, being thus quite 
unhistoif Hi, t»(j far as our genuine evidence goes. 


in advance to the League the right of criminal jurisdiction 
(“ haute justice ” or “ Blutbann"’), which points to the fact 
that they were soon to become independent of the empire, 
as they were of Austria. But all through the 15th century 
it must be carefully borne iu mind that the members of 
the League were constantly recognized as and acknowledged 
themselves to bo members of the empire. 

As the natural policy of Bern was to seek to enlarge 
its borders at the expense of Austria, and later of Savoy, 
so we find that Uri, shut off by physical causes froni 
extension in other directions, as steadily turned its eyes 
towards the south. In 1410 tho valley of Ursoren was 
finally joined to Uri ; though communications were diffi- 
cult, and carried on only by means of the “stiebendf 
Briicko,” a w^ooden bridge suspended by cliai*is over tho 
Kouss, along the side of a great rocky buttress (pierced in 
1707 by the tunnel known as the Urnerloch), yet this 
enlargement of tho territory of Dri gave it coinplctc com- 
mand over the St Gotthard pass, long commercially import- 
ant, and now to serve for purposes of war and coiKiuest. 
Already in 1403 Uri and Obwald had taken a(i\antage ot 
a quarrel witli the duke of Milan as to custom dues at the 
market of Varese to occupy the long narrow valley on the 
south of the pass called the Vul Leventina ; in 1410 the 
men of the same two lands, exasjieratod by tlie. insults of 
the local lords, called on the other members of the League, 
and all jointly (except Bern) occujiicd the Yal d’Ossola, 
on the south side of tho Siiiqilon {lass. But in 1414 they 
lost this to Savoy, and, with the object of getting it back, 
obtained in 1416-17 the alliance of tho men of Upper 
Wallis, then fighting for freedom, and thus regained the 
valley, despite tho exertions of the great Milanese general 
Carnmgnola. In Mil) Uri and Obwald bought from its 
lord tlie town and district of ]?ellinzona. This rapid 
advance, however, did not approvt* itself to tlie duke of 
Milan, and Carmagnola reoccuiiied both valleys ; the Con- 
federates were not at one with regard to these southern 
conipiests ; a small body pressed on iu front of tho rest, 
but was cut to pieces at Arbedo near Bellinzona iu 1422. 
A bold attempt in 1425 by a Schwyzer, Peti'i* Hissi by 
name, torecove** the Yal d’Ossola caasi'd the Confederates 
to send a force to rescue these advcntun*rs ; but the duke 
of Milan intrigued with tho dividcil Confederates, and 
finally in 1426, by a payment of a largi* sum of money 
and the grant of certain commercial la-ivilegcs, tho Yal 
Leventina, the Yal d’Ossola, and Bellin/ona were restored 
to him. Thus the first attcmi)t of Cri to acejuiro a footing 
south of tho Alps liad failed, but the wish to recover its 
lost conquests still continued, and u later attempt was more 
successful, leading to the inclusion in the ( Confederation of 
what has been called “ Italian Switzerland.” 

Tho original contrasts betwetm the snci.il condition of 
tho different members of the Leagin* beea/i'o more marked 
when the period of comiuest began, and Icil to qiiaims 
and ill-feeling in the matter of tlie Aargau and tho Italiar 
conquests which a few years later ripened into a civil woTj 
brought about by the dispute as to tin* sacces^ion to the 
lands of Frederick, count of Toggenburg, the last male 
representative of his house. (Connt Frederick’s )>rede- 
cessors had greatly extended their don)ain.s, so that tliey 
took in not only tho Toggenburg or upper valley of the 
Thur, but TTznach, Sargans, the Khine valley between 
Feldkirch and Sargans, tho Friittigau, and the Davos 
valh*y. He himself, tho last great feudal lord on tho left 
bank of the Khinc, had managed to secure his vast posses- 
sions bj making treaties with several members of the 
League, xmrticularly Zurich (1402) and Schwyz (1417),-- 
frorii 1428 inclining more and more to Schwyz (then 
ruled by Itul Kcding), being disgusted with tho arrogant 
behaviour of Stiissi, tho burgomaster of Zurich. Hia 
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death (April 30, 1436) was the signal for the breaking 
out of strife. The Frattigau and Davos valley formed the 
League of the Ten Jurisdictions in lihsetia (see below), 
while Frederick’s widow sided with Zurich against Schwyz 
for different ]>ortions of the great inheritance which had 
been promised them. After being twice defeated, Zurich 
was forced in 1440 to buy peace by certain cessions (the 
ITpper March) to Schwyz, the general feeling of the Con- 
federates being opposed to Zurich, several of them going 
so far as to send men and arms to Schwyz. Zurich, how- 
ever, was bitterly disa]>pointed at these defeats, and had 
recourse to that policy which she had adopted in 1356 
and 1393 — an alliance with Austria (concluded in 1442), 
which now held the imperial throne in the person of 
Frederick 111. Though technically within her rights ac 
cording to the torms on which she had joined the League 
in 1351, this act of Zurich caused the greatest irritation 
in the Confederation, and civil war at once broke out, 
especially when the Hapsburg emperor had been solemnly 
received and acknowledged in Zurich. In 1443 the 
Zurich troops were completely defeated at St Jakob on 
the Sihl, close under the walls of the city, Stussi himself 
being slain. Next year the city itself was long besieged. 
Frederick, unable to get help elsewhere, procured from 
Charles VTT. of Franco the despatch of a body of 
Arinagnac free lanct‘s (the lilcorcheurs), who came, 30,000 
strong, under the dauphin Louis, plundering and harrying 
the land, till, at the very gates of the free impel ial city 
of Jiascl (which had made a twenty years* alliance with 
Bern), by the leper house of St Jakob on the Birs (August 
26, 1444), the dcsjierato resistance of a small body of 
Confederates (1200 to 1500) till cut to jneces, checked the 
advance of the freebooters, who sustained such tremendous 
losses that, though the victors, they hastily made peace, 
and returned whence they had come. Several small en- 
gagements ensued, Zurich long deedining to make peace 
because the Confederates ro(j[uired, as the result of a solemn 
arbitration, the abandonment of the Austrian alliance. At 
length it was concluded in 1450, the Confederates restoring 
almost all the lands they had won from Zurich. Thus 
ended the third attempt of Austria to conquer the League 
by means of Zurich, which used its position as an imperial 
free city greatly to the harm of the League, and was the 
cause of the hist civil war which distracted tlie League. 

These fresh proofs of the valour of the Confederates, 
and of the growing importance of the League, did not fail 
to produce important results. In 1452 the “Confederates 
of the Old League of Upper Germany” (as they styled 
themselves) made their first treaty of alliance with France, 
a connexion which was destined to exercise so much influ- 
ence on their history. Bound the League tlierc began to 
gather a new cla.ss of allies (known as “Zugewandto 
Orte,” or associated districts), more closely joined to it, 
or to certain members of it, than by a mere treaty of 
friendship, yet not being admitted to the rank of a full 
member of the League. Of these associates three, the 
abbot (1451) and town of St Gall (1454), and the town 
of Bienne (Biol), through its alliance (1352) with Bern, 
were given seats and votes in the diet, being called “socii”; 
while others, known as “ contedcrati,” were not so closely 
bound to the League, such as Wallis (1416-17), Schaff- 
hausen (145i), Muhlhausen (1466), llothweil (1463).^ Ap- 
ponzell, too, in 1452, rose from the rank of a “protected 
district ” into the class of associates, outside which were 
certain places “protected” by several members of the 
League, such as Gersau (1359), the abbeys of Engelberg 
(c. 1421) and Einsiedeln (1397-1434), and the town of 

* To the class of “ coiifnederati ” belonged in later times Keuch&tel 
(1495-98), the Leagues ol RlueUa (1497-98), Geneva (1519-36), and 
the bishop of Basel (1579). 


Happerschwyl (1458). The relation of the “associates’* 
to the League may compared with the ancient practice 
of “ commendation ” : they were bound to obey orders in 
the matter of declaring war, making alliances, &c. 

In 1439 Sigismund succeeded his father Frederick in 
the Hapsburg lands in Alsace, the Thurgau, and Tyrol, 
and, being much irritated by the constant encroachments 
of the Confederates, in particular by the loss of Rapper- 
schwyl (1458), declared war against them, but fared very 
badly. In 1460 the Confederates overran the Thurgau, 
and occupied Sargans. Winterthur was only saved by an 
heroic defence. Henco in 1461 Sigismund had to give 
up his claims on those lands and renew the peace for 
fihoen years, while in 1467 he sold Winterthur to Zurich. 
Thus the whole line of the Rhine was lost to the Haps- 
burgs, who retained (till 1802) in the territories of the 
Confederates the Frickthal only. The Thurgovian baili- 
wicks were governed in common as “subject lands by 
all the Confederates except Bern. The touchiness of the 
now rapidly advancing League was shown by the eager- 
ness with which in 1468 its members took up arms 
against certain small feudal nobles who wore carrying on a 
harassing guerilla warfare with their allies Schaffhausen 
and Muhlhausen. They laid siege to Waldshut, and to 
buy them off Sigismund in August 1 468 engaged to pay 
10,000 guidon as damages by June 24, 1469; in default 
of payment the Confederates were to keep for ever the 
Black Forest, Waldshut, and certain otjier Black Forest 
towns on the Rhine. A short time before (1467) the 
l^^caguo^ had made treaties of friendship with Philip the 
Good, duke d)f Burgundy, and with the duke of Milan. 
All was now prepared for the intricate series of intrigues 
which led up to the Burgundian War, — a great epoch in the 
history of the League, as it created a common national feel- 
ing, enormously raised its military reputation, and brought 
about the close connexion with certain jiarts of Savoy which 
finally (1803-15) were admitted into the League. 

Sigismund did not know where to obtain the sum he 
had promised to pay. In this strait he turned to Charles 
the Bold (properly the Bash), duke of Burgundy, who 
was then beginning his wonderful career, and aiming at 
re.storing the kingdom of Burgundy. For this purpose 
Charles wished to marry his daughter and heiress to 
Maximilian, son of the emperor, and first cousin of Sigis- 
mund, in order that the emperor might be induced to 
give him the Burgundian crown. Hence he was ready to 
meet Sigismund’s advances. On May 9, 1469, Charles 
promised to give Sigismund 50,000 florins, receiving as 
security for repayment Alsace, the Breisgau, the Sundgau, 
the Black Forest, and the four Forest towns on the Rhine 
(llheinfeldon. Sack ingen, Lauffenburg, and Waldshut) ; in 
addition, Charles took Sigismund under his ijrotection, 
specially against the Swiss, and agreed to give him aid in 
a war it he was attacked by them. It was not unnatural 
for Sigismund to think of attacking the League, but 
Charles’s engagement to him is quite inconsistent with 
the friendly agreement made between Burgundy and the 
League as late as 1467. The eiAporor then on his side 
annulled Sigismund’s treaty of 1468 with the Swiss, and 
placed them under the ban of the empire. Charles com- 
mitted the mortgaged lands to Peter von llagenbach, who 
]>roceodod to try to establish his master’s power there by 
such harsh and severe measures as to cause all the people 
to murmur, then rise against him. 

The Swiss in these circumstances began to look towards 
Louis XT, of France, who had confirmed the treaty of 
friendship made with them by his father in 1452. Sigis- 
mund had applied to him early in 146|P to help him in 
his many troubles, and to give him aid against the Swissi 
but Louis had point-blank refused. Anxious to secure 
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their neutrality in case of his war with Charles, he made 
a treaty with them on August 13, 1470, to this effect. All 
the evidenco goes to show that Sigtsmund was not a tool 
in the hands of Louis, and that Louis, at least at that 
time, had no definite intention of involving Charles and 
the Swiss in a war, but wished only to secure his own 
flank. 

Sigisiimnd in the next few years tried hard to get from 
Charles the promised aid against the Swiss (the money 
was paid punctually enough by Charles on his behalf), 
who put him off with various excuses. Charles on his 
side, in 1471-72, tried to make an alliance with the 
Swiss, his efforts being supported by a party in Hern 
headed by Adrian von Bubenberg. Probably (Charles 
wished to use both Sigismund and the Swiss to further 
his own interests, but his shifty policy had the effect of 
alienating both from him. Sigismund, disgusted with 
Charles, now inclined towards Louis, whose ally lie for- 
mally became in the summer of 1473, — a change which 
was the real cause of the orajieror’s flight from Treves 
in November 1 173, when he had come there expressly 
to crown Charles. Tlie (Confederates on their side were 
greatly moved by the oppression of their friends and allias 
in Alsace by Ifagenbach, and tried in vain (January 1474) 
to obtain some redress from his master. Charles’s too 
astute policy had thus lost him both >Sigismund and the 
Swiss. They now looked upon Louis, who, thoroughly 
aware of Charles^ ambition, and fearing that his disap- 
pointment at Treves would soon lead to opim war, aimed 
at a master stroke— -no less than the reconcilitition of 
Higisimuul and the Swiss, This on the facefof it seemed 
impracticable, but common need and Louis’^ dexterous 
management brought it to pass, so that on March 30, 
1474, tlic J^vcrlasting Compact was signed at Constance, 
by w'hieli Sigismund finally ronouneed all Austrian claims 
on the lands of the Confederates, and guaranteed them in 
quiet enjoyment of them ; they, on tlio other hand, agreed 
to au[»port him if Charles did not give up the mortgaged 
lands when the money was paid down. The next day 
the Swiss joined the league of the Alsatian and Khine 
cities, as aLo did Sigismund. Charles was called on to 
receive the money contributed by the Alsatian cities, and 
to rchtoro his lands to Sigismund, He, however, took no 
steps. AVithin a week tlie oppressive bailiff Hagenbaeh 
was eai)tured, and a month later (May D, 1474) ho 
was put to death, Bern alone of the ( /onfederates being 
represented. On October D the emperor, acting of 
course at the instance of Sigismund, ordered thorn to 
declare war against Charles, which took place on October 
23, Bern acting in the name of the Cion federates, and 
alleging that they made war solely by order of tlio empentr 
and not as princijials. Next day Louis formally ratified 
his alliance with the Confederates, promising money and 
pensions, the latter to be increased if he did not send 
men. Tliroughout these negotiations and later, Bern 
directs Swiss j>olicy, though all the Confodeiates are not 
quite agreed. She was specially exposed to attack from 
Charles and C'harles’s ally (since 146S) Savoy, and her 
best chance of extending her territory lay towards tlie 
west and south. A forward policy was thus distinctly 
the best for Bern, and this was the line support e<i by the 
French party under Nicholas von Diesbach, Von Bubenberg 
opposing it, though not with any idea of handing over 
Bern to Charles. The Forest districts, however, were very 
suspicious of this movement to the west, by which Kern 
alone could profit, though the League as a wliolo might 
lose ; then, too, Tlri had in 1440 finally won tlio Val Lev- 
entina, and she and her neighbours favoured a southerly 
policy — a policy which was crowned with success after 
the gallant victory won at Giornico in 1478 by a handful 


of men from Zurich, Lucerne, Uri, and Schwyz over 12,000 
Milanese troops, though the main body of the Confederates 
was already on its way home. Thus Uri gained for the 
first time a permanent footing south of the Alps, not long 
before Bern had won its first conquests from Savoy. 

The war in the west was begun by Bern and her allies 
(Freiburg, Solothum, «tc.) by marauding expeditions across 
the Jura, in which H6ricourt (November 1474) and Bla* 
mont (August 1475) were taken, both towns being held 
of Charles by the “ sires ” de Ncuchfltel, a cadet line of 
the counts of Montb61iard. It is said that in the former 
expedition the white cross was borne (for the first time) 
as the ensign of the Confederates, but not in the other. 
Meanwhile Yolande, the duchess of Savoy, had, through 
fear of her brother Louis XT. and hatred of Born, finally 
joined Charles and Milan (January 1475), the immediate 
result of which was the cajituro, by the Bernese and friends 
(on the way back from a foray on I'ontarlier in the Free 
County of JJurgundy or Franche Comte) of several places 
in Valid, notably Granson and Echallens, btith held of Savoy 
by a member of the house of Challon, })iinces of Orange 
(April 1475), as well as Orbo and Jougne, held by the same, 
but under Burgundy. In the summer Bern seized on the 
Savoyard district of Aiglc. Soon after (October- November 
1475) the same energetic policy won for her the Savoyard 
towns of Morat, Avenches, Estavayor, and Yverdun; \\hile 
(September) the Upper Wallis, which had conquered all 
Lower or Savoyard Wallis, entered into alliance with Bern 
for the purpose of opposing Savoy by jireventing the arrival 
of Milanese troojis. Alarmed at their success, thoom])eror 
and Louis deserted (June -September) the Confederates, 
who thus, by the itifluenco of Louis and Bernese ambition, 
saw themselves led on and then abandoned to the wrath 
of C’harles, and very likely to lose their new conquests. 
Tlicy had 'entered on the war as “helpiTS ” of the emperors^ 
and now became principals in the war against diaries, who 
raised the siege of Ncuss, made an alliance with Edward 
IV. of ling! and, received the surrender of Lorraine, and 
hastened across the Jura (February 147G) to the aid of 
his ally Yolande. On February 21 Charles laid siege to 
(Jranson, and it» ur a week’s siege the garrison of Bernese 
and Freiburgcrs had to surrender, and, by way of retalia- 
tion for the massacre of tlio garrison of Esta^a 3 Tr in 1475, 
of the 412 men two only were spared iu order to act os 
executioners of their comrades. This hideous news met a 
largo body of the Confederates gathered together in groat 
liasto to relievo the garrison, and going to tlieir rendezvous 
at Neuchfitcl, where both the count and town had becomo 
allies of Bern in 1400. An advance body of Bornctie, 
Freiburgers, and Scliwyzers, in order to avoid the castle 
of Vauxniarcus (seized by Charles), b^" the Lake of 
Nouchfitel, on the direct road from Nciulifitel +o Gran- 
son climbed over a wooded sjuir to tlie north, and 
attacked (March 2) the Burgundian outjiosts. Charles 
drew back his force in order to bring down the Swiss 
to tho more level ground wlicre Lis cavalry could act, 
but his rear misinterpreted the order, faiid when the main 
Swiss force appeared over the spur the Burgundian army 
was seized with a panic and IIimI in disorder. The Swiss 
had gained a glorious victory, and regained tli(‘ir conquest 
of (Branson, besides capturing very rich spoil in Charles’s 
camp, jiarts of which arc preserved to the present day in 
various Swiss armouries. Such was the famous battle of 
Gransun Charles at once retired to Lausanne, and sot 
about icorganizing his army. He resolved to advance on 
Bern liy way of Morat (or Murten), which was occupied 
by a Bernese garrison under Von Bubenberg, and laid 
siege to it on June 9. The Confederates had now 2 >ut 
away all jealousy of Bern, and collected a large army. 
The decisive battle took place on the afternoon of June 
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22 , after the arrival of the Zurich contingent under Hans 
Waldmann. English archers were in Charles’s army, 
while with the Swiss was llcn6, the dispossessed duke of 
Lorraine. After facing each other many hours in the 
driving rain, a body of Swiss, by outflanking Charles’s 
van, stormed his ])alisaded camp, and the Burgundians 
were soon hopelessly beaten, the losses on both sides (a 
contrast to Granson) being exceedingly heavy, Vaud 
was reoccupied by the Swiss, Savoy having overrun it 
on Charles’s advance ; but Louis now stepped in and 
procured the restoration of Vaud to Savoy, save Granson, 
Morat, Orbe, and fichallens, which were to be held by 
the Bernese jointly with the Freiburgers, Aigle by Bern 
alone, Savoy at tlie same time renouncing all its claims 
over Freiburg. Tlius French-speaking districts first be- 
came permanently connected with the Confederation, 
hitherto purely German, and the war had been one for 
the maintenance of recent conquests, rather than a purely 
defensive one against an encroaching neighbour desirous 
of crushing Swiss freedom. Charles tried in vain to raise 
a third army ; Ilen<^. recovered Lorraine, and on January 5, 
1477, under the walls of Manry, Charles’s wide-reaching 
plans were ended by his defeat and death, many Swiss 
being with Roriii’s troops. I’he wish of the Bernese to 
overrun Franclie Comte was opposed by the older members 
of the Confederation, and finally, in 1479, Louis, by very 
large i)ayments, secured tlie abandonment of all claims on 
that province, which was annexed to the French crown. 
Internal Those glorious victories really laid the foundation of 
mspates gi^iss nationality ; but soon after them the long-standing 
Learie between the civic and rural elements in the Con- 

federation nearly broke it ui». This had always hindered 
common action save in case of certain pressing questions. 
In 1370, by the “ Parsons’ ordinance ” (Pfaffenbrief), 
agreed on by all the Confederates except Bern and 
Glnrus, all residents, whether clerics or laymen, in the 
Confederation who were bound by oath to the duke of 
Austria were to swear faith to the Confederation, and 
this oath was to rank before any other ; no appeal was to 
lie to any court spiritual or lay (except in matrimonial 
and purely spiritual questions) outside the limits of the 
Confederation, and many regulations were laid down as to 
the supfiression of private ^vars and kee]jing of the peace 
on the high roads. Further, in 1393, the “Sempach 
ordinance” was accepted by all the Confederates and 
Solothiirn ; this was an atternjit to enforce police re- 
gulations and to lay down “articles of war” for the 
organization and discipline of the army of the Confede- 
rates, minute regulations being made against plundering, 
— women, monasteries, and churches being in particular 
protected and secured. But save these two documents 
common action was limited to the meeting of two envoys 
from each member of the Confederation and one from 
each of the “socii” in the diet, the powers of which were 
greatly limited by the instructions brought by each envoy, 
thus entailing frequent reference to his Government, and 
included foreign relations, war and peace, and common 
arrangements as to police, pestilence, customs duties, coin- 
age, £c. The decisions of the majority did not bind the 
minority save in the case of the affairs of the bailiwicks 
ruled in common. Thus everything depended on common 
agreement and goodwill, But disputes as to the division 
of the lands conquered in the Burgundian war, and the 
proposal to admit into the League the towns of Freiburg 
and Solothurn, which had rendered such good help in the 
war, caused the two parties to form separate unions, for 
by the latter proposal the number of towns wwld have 
been made the same as that of the “ Lander,” which these 
did not at all approve. Suspended a moment by the 
eampaign in the Yal Leventina, these quarrels broke out 


after the victory of Giornico; and at the diet of Stanz 
(December 1481), when it seemed probable that the fail- 
ure of all attempts to come to an understanding would 
result in the disruption of the League, the mediation of 
Nicholas von der Fliie (or Bruder Klaus), a holy hermit of 
Sachseln in Obwald, though he did not appear at the diet 
in person, succeeded in bringing both sides to reason, and 
the third great ordinance of the League — the “compact 
of Stanz ” — was agreed on. By this the promise of mutual 
aid and assistance was renewed, especially when one mem- 
ber attacked another, and stress was laid on the duty of 
the several Governments to maintain the peace, and not 
to help the subjects of any other member in case of a 
rising. The treasure and movables captured in the war 
were to bo equally divided amongst the combatants, the 
territories and towns amongst the members of the League. 
As a practical proof of the reconciliation, on the same day 
the towns of Freiburg and Bolothurn were received as full 
members of the Confederation, united with all the other 
members, though on less favourable terms than usual, for 
they were forbidden to make alliances, save with the con- 
sent of all or of the greater part of the other inombers. 
Both towns had long l)oen allied with Bern, -whose 
influence was greatly increased by their admission. Frei- 
burg, founded in 1178 by Berthold IV, of Zaringen, 
had on the extinction of that great dynasty (1218) be- 
come a free imperial city, but had bowed successively to 
Kyburg (1249), Austria, the sons of Rudolph (1277), and 
Savoy (1452); when Savoy gave up its claims in 1477 
Freiburg once more became a free imperial city. She 
had become^ allied with Bern as early as 1243. The 
ancient Kcvntin city of Solothurn (or Soleurc) had been 
associated with Bern from 1351, but had in vain sought 
admission into the League in 1411. Both the new mem- 
bers bad done much for Bern in the Burgundian war, 
and it was for their good service that she now procured 
them this splendid reward, in hopes perhaps of aid on 
other important and critical occasions. 

The compact of Stanz strengthened the bonds which 
joined the members of the Gonfederation ; and the same 
centralizing tendency is well seen in the attempt (1483- 
89) of Hans Waldmann, the burgomaster of Zurich, to 
assert the rule of his city over the neighbouring country 
districts, to jdace all power in the hands of the guilds 
(whereas by Brun’s constitution tlie patricians had an 
equal share), to suppress all minor jurisdictions, and to 
raise a uniform tax. But this idea of concentrating all 
powers in the hands of the Government aroused great 
resistance, and led to his overthrow and execution. Peter 
Kistler succeeded (1470) better at Bern in a reform on 
the same lines, but not of such a sweeping character. 

The early history of each member of the Confederation, 
and of the Confederation itself, shows tliat they always 
2 >rofessed to belong to the empire, trying to become im- 
mediately dependent on the emperor in order to prevent 
the oppression of middle lords, and to enjoy practical 
liberty. The empire itself had now become very much 
of a shadow ; cities and princes w^ero gradually asserting 
their own independence, sometimes breaking away from 
it altogether. Now, by the time of the Burgundian war 
the Confederation stood in a position analogous to that 
of a powerful free imperial city. As long as tlie emperor’s 
nominal rights were not enforced, all went well; but, when 
Maximilian, in his attempt to reorganize the empire, erected 
in 1495 at Worms an imperial chamber which had juris- 
diction in all disputes between members of the empire, 
the Confederates were very unwilling to obey it, partly 
because they could maintain peace at homo by their own 
authority, and partly because it interfered with their 
practical independence. Again, their refusal to join the 
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Swabian I^eague,” formed in 1488 by the lords and 
cities of South Germany to keep the public peace, gave 
farther offence, as well as their fresh alliances with 
France. Hence a struggle was inevitable, and the occa- 
sion by reason of which it broke out was the seizure by 
the Tyrolese authorities in 1499 of the Munsterthal, which 
belonged to the Gotteshausbund,’* one of the three 
leagues which had gradually arisen in Khsetia. These 
were the Gotteshausbund ’’ in 1367 (taking in all the 
dependents of the cathedral church at Chur living in the 
Oberhalbstoin and Engadine), the ** Oberer or Grauer 
Bund ” in 1395 and 1424 (taking in the abbey of Dissentis 
and many counts and lords in the Vorder Khein valley, 
though its name is not derived, as often slated, from the 
“ grey coats ” of the first members, but from “ grawen ” or 
“grafen,” as so many counts formed part of it), and the 
“League of the Ton Jurisdictions” (Zehngerichtonbund), 
which arose in the Prattigau and Davos valley (143G) 
on the death of Count Frederick of Toggonburg, but 
which, owing to certain Austrian claims in it, was not 
quite Ko free as its neighbours. The first and third of 
these became allied in 1450, but the formal union of the 
three dates only from 1524, as documentary proof is want- 
ing of the alleged meeting at Vazerol in 1471, though 
practically before 1524 they had very much in common. 
In 1497 the Oberer Bund, in 1498 the Gotteshausbund, 
made a treaty of alliance with the Everlasting League 
or Swiss Confederation, the Ton Jurisdictions being un- 
able to do more\han show sympathy, owing to Austrian 
influence, which was not bought up till 1649-52. Hence 
this attack on tho Munsterthal was an attack *on an 
“associate” member of the Swiss (.Confederation, Maxi- 
milian being su inserted by tho Swabian Lea^e ; but its 
real historical importance is the influence it had on the 
relations of tho Swiss to tho empire. Tho struggle lasted 
several months, the chief tight being that “an der Calven ' 
or “auf der Malserhoide” (May 22, 1499), in which 
Benedict li'ontana, a leader of tho Gotteshausbund men, 
performed many heroic deeds before his death. But, 
both sides being exhausted, peace was made at Basel 
on Sei»tember 22, 1 499. By this the matters in disjnite 
were referred to arbitration, and the emjieror annulled 
all the decisions of the imperial chamber against the ( Con- 
federation ; but nothing was laid down as to its future 
relations with the em[)iro. No further real attempt, how- 
ever, was made to enforce tho rights of the emperor, and 
the Confederation Ixscame a state allied with the empire, 
enjoying practical independence, though not formally freed 
till 1648. Thus, 208 years after the origin of the CCou- 
federation, it had got rid of all Austrian claims (1394 and 
1474), as well as all ])ractical subjection to tho emperor. 
But its further advance towards the position of an inde- 
pendent state was long checked by religious divisions 
within, and by the enormous influence of tho French king 
on its foreign i*elations. 

With the object of strengthening the northern border 
of the CConfederation, two more full members were admitted 
in 1501 — Basel and Schaffhausen — on the sjiine terms as 
Freiburg and Solothurn. The city of Basel had originally 
been ruled by its bishop, but in the 14th century it 
became a free imperial city ; before 1501 it had made no 
permam'iit alliance with the Confederation, though in con- 
tinual relations with it. Bchaffhausoii had grown up round 
the Benedictine monastery of All Saints, and became in 
tho 13th century a free imperial city, but was pledged 
to Austria from 1330 to 1415, in which last year tho 
emperor Sigismund declared all Duke Frederick’s rights 
forfeited in coiisoi|ucnce of liis abetting tho flight of Pope 
John XXII. It had become an “associate” of the Con- 
federation in 1454. 


A few years later, in 1513, Appenzell, which in 1411 The 
had become a “ protected ” district, and in 1452 an 
“ associate ” member of tlie Confederation, was admitted thiriMa 
as the thirteenth full member; and this remained the memberi 
number till the fall of the old Confederation in 1798. 

Hound the tliroe original members had gathered first five 
others, united with the three, but not necessarily with 
each other ; and then gradually there grew up an outer 
circle, consisting of five more, allied with all the eight old 
members, but tied down by certain stringent conditions. 
Constance, which seemed called by nature to enter the 
League, kept aloof, owing to a quarrel as to the criminal 
jurisdiction in the Thurgau, which had boon pledged to it 
before tho district was conquered by tho Confederates. 
Neuchd.tcl in 1495-98 boearno ])ormuneiitly allied with 
several members of the (confederation. 

In the first years of tho IGtli century tho influence of 
tho Confederates south of the Alps was largely extended. 

The system of giving i^ensions, in order to secure tho right 
of enlisting men within the Coiifcdtraiion, and of capitula- 
tions, by which tho different members supplied troops, war 
originated by Louis XL in 1474, and later followed by 
many other princes. Though a tribute to Swiss valour 
and courage, this practice had very evil results, of which 
the first fruits were seen in the Milanese (1500-1516). 

Both Charl-s VIIL (1484) and Louis XII. (1499 for ten 
years) renewed Louis Xl.’s treaty. The French attempts 
to gain Milan were largely carried on by tho help of Swiss 
mercenaries, sonic of whom were on the opposite side ; and, 
as brotherly feeling was still too strong to make it ])OSHible 
for them to fight against one another, Ludovico Sforza’s 
Swiss troops shamefully betrayed him to tho French at 
Novara ( 1 500). In 1500, too, tho three Forest districts 
occupied Bellinzona at the rcipiest of its inhabitants, and 
in 1503 Louis XII. was forced to cede it to tlicm. He, 
however, oltcn held back the pay of his Swiss troo^w, and 
treated them as more liirelings, so that when tho ten years* 
treaty camo to an end Matthew Schinnor, bishop of Sitten 
(or Sion), induced them to join (1510) the pojie, Julius II., 
then engacred in forming the Holy League to expel the 
French from Its V. But when, after tho battle of Kavenna, 

Louis XI 1. became all i>owerful in Lombardy, 20,000 Swiss 
jiourcd down into the Milanese and occuj>ied it, Schmid, 
the burgomaster of Zurich, naming Maximilian (Ludovico’s 
son) duke of Milan, in return for which he coded to the 
(’’onfedorates Locarno, Vul Maggia, I^Iendrisio, and Lugano 
(1512), while the Khadian leagues received Chiavenna, 

Boimio, and the Valtolline. (I’he former districts, with 
Bellinzona and tho Val Leventina, weie in 1803 made into 
the canton of Ticino, the latter were held by Bhietia till 
1797.) In 1513 the Swiss completely defeated tho French 
at Novara, and in 1515 Pace was sent by Henry VJII. of 
England to give pensions and get soldiers. Francis L at 
once un his accession (1515) began to prepare to win back 
the Milamise, and, succe.ssfully evading tho Swiss awaiting 
his descent from the Alps, beat them in a pitched battle at 
Marignano near Milan (September 13, 1515), which broke 
the Swiss powTr in North Italy, so that in 1516 a peace 
was made with Franco, — AVallis, tho TUia.*tian leagues, and 
St Gall being included on tho side of the Confederates. 
Provisions were made for the neutrality of either party in 
case the other became involved in w^ar, and large pensions 
were j^romised. I'his treaty was extended by another in 
1521 (to which Zurich, then under Zwingli’s influence, 
would not agree, holding aloof from tho French alliance 
till 1614;, by which the French king might, with the 
consent ot tlio Confederation, enlist any number of men 
between 6000 and 16,000, paying them fit wages, and the 
pensions were raised to 3000 francs annually to each 
member of tho Confederation. These two treaties were 
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the starting point and foundation of later French inter- 
ference with Swiss affairs, which became more and more 
oppressive, and was not finally thrown off till 1814. 

IV. In 1499 the Swiss had practically renounced their 
allegiance to the emperor, the temporal chief of the 
world according to mediaeval theory; and in the 16th 
century a great number of them did the same by the 
world’s spiritual chief, the pope. The scene of the revolt 
was Zurich, and the leader Ulrich Zwingli. But wo 
cannot understand Zwingli’s career unless we remember 
that ho was almost more a |K)litical reformer than a 
religious one. In his former character his policy was 
threefold. He bitterly opposed the French alliance and 
the pension and mercenary system, for ho had seen its 
evils with his own eyes when serving as chaplain with the 
troops in the Milanese in 1512 and 1515. Hence in 1521 
his influence kept Zurich back from joining in the treaty 
with Francis I. Then, too, at the time of the Peasant 
Bovolt (1525), ho did what he could to lighten the harsh 
rule of the city over the neighbouring rural districts, and 
succeeded in getting serfage abolished. Again ho had it 
greatly at heart to secure for Zurich and Bern the chief 
power in the Confederation, because of their importance 
a.nd size ; he wished to give them extra votes in the diet, 
and would have given them two-thirds of the “common 
bailiwicks” when these were divided. In his character 
as a religious reformer we must remember that he was a 
humanist, and deeply read in classical literature, which 
accounts for his turning the canonries of the Grossmiin- 
ster into iirofessorships, reviving the old school of the 
(>arolinum, and relying on the arm of the state to carry 
out religious changes. His theology sprang from a single 
ruling principle — the absolute and unlimited sovereignty 
of God. H<'nco his profound respect for the letter of the 
Bible led him to “ legalism ” and extreme Sabbatarianism. 
Hence his view of the incarnation bordered on Unitarianism, 
and sacraments were mere signs of that which is already 
given ; hence too sprang his denial of man’s free will and 
his belief in absolute election and reprobation. Nay, God, 
being tlie absolute Author of all things, is the Author 
of evil, though Ho is not immoral, for He is above law, 
and what is mtirally wrong for man is not so for God. 
Zwingli began to preach the new views as early as 1516, 
long before and quite independently of Luther; but it 
was only when at the end of 1518 he was called to Zurich 
as parish priest that he began to make any noise, and in 
fact it was even later (1522), when his admirers allowed 
themselves to eat flesh in Lent, that disturbances arose, 
and the diet forbade all preaching which would disturb 
the i)ublic peace. But, after succeeding at two public 
disj stations, his views rapidly gained ground at Zurich, 
wliich long, how'over, stood quite alone, the other (;!on- 
federates issuing an appeal to await the decision of the 
osked-for general council, and proposing to carry out by 
the arm of the state certain small reforms, while clinging 
to the old doctrines. Zwingli had to put down the 
extreme wing of the lloformcrs — the Analiaptists — by 
force. Quarrels too arose as to allowing the new views 
in the “ common bailiwicks.” The disputation at Baden 
(1526) was in favour of the maintainers of the old faith ; 
but ’that at Bern (1528) resulted in securing for the new 
views the support of tliat great town, and so matters 
began to take another aspect In 1528 Bern joined the 
union formed in 1527 in favour of religious freedom by 
Zurich and Constance (Christlickes Burgrecht)^ and her 
•example was followed by Schaffhauson, St Gall, Basel, and 
Miihlhausen. This attempt to virtually break up the 
league was met in February 1529 by the offensive and 
defensive alliance made with King Ferdinand of Hungary 
(brother of the emperor) by the three Forest districts, 
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with Lucerne and Zug, followed (April 1529) by the 
“Christliche Vereinigung,” or union between these five 
members of the League. Zurich was greatly moved by 
this, and, as Zwingli held that for the honour of God war 
was as necessary as iconoclasm, war seemed imminent ; but 
Bern held back ; and the first peace of Kappel was con- 
cluded (June 1529), by which the Hungarian alliance was 
annulled and the principle of "religious parity” (or freedom) 
was admitted in the case of each member of the League 
and in the “ common bailiwicks.” This was at once a 
victory and a check for ZwinglL He tried to make an 
alliance with the Protestants in Germany, but failed at 
the meeting at Marburg (October 1529) to come to an 
agreement with Luther on the subject of the eucharist, 
and the division between the Swiss and the German 
Keformations was stereotyped. Zwingli now developed 
his views as to the greater weight which Zurich and Bern 
ought to have in the League. Quarrels too went on in the 
“ common bailiwicks,” for the members of the League who 
clung to the old faith had a majority of votes in matters 
relating to these districts. Zurich tried to cut off supplies 
of food from reaching the Catholic members (contrary to 
the wishes of Zwingli), and, on the death of the abbot of 
St Gall, disregarding the rights of Lucerne, Schwyz, and 
Glarus, who shared with her the oflicc of protectors of 
the abbey, suppressed the monastery, giving the rule of 
the land and the people to her own officers. Bern in vain 
tried to moderate this aggressive policy, and the Catholic 
members of the League indignantly Advanced towards 
Zurich. Near Kappel, on October 11, 1531, the Zurich 
vanguard lyider Goldli was (perhajis owing to his 
treachery) surprised, and despite reinforcements the men 
of Zurich ’were beaten, among the slain being Zwingli 
himself. Another defeat completed the discomfiture of 
Zurich, and by the second peace of Kappel (November 
1531) the principle of “parity” was recognized, not 
merely in the case of each member of the League and the 
“ common bailiwicks,” but also in (hat of tach jmnsh or 
“ro7/4??maf.” Thus everywhere the rights of a minority 
were protected from the encroachments of the majority. 
The “ Christliches Burgrecht” was abolished, and Zurich 
condemned to pay heavy damages. Bullinger succeeded 
Zwingli, but this treaty meant that neither side could 
now try to convert the other wholesale. The League was 
permanently split into two religious camps * the Catholics, 
who met at Lucerne, numbeied, besides the five already 
mentioned, Freiburg, Holothurn, Appenzell (Inner Bhoden), 
and St Gall (with Wallis), thus commanding seventeen 
votes (out of twenty-nine) in the diet ; tlic Evangelicals 
wore Zurich, Bern, Basel, Schaff hausen, Appenzell (Ausser 
Rhoden) (wfith Graubiiiiden), who met at Aarau; while 
Thurgau and Glarus were divided. 

Bern had her eyes always fixed ui)on the Savoyard Cor 
lands to the south-west, in which she liad got a footing in ^ 
1475, and now made zeal for religious reforms the excuse 
for resuming her advance policy. In 1526 William Farol 
a preacher from Dauphin^, had been sent to reform Aigle, 
Morat, and Neuchdtel. In 1532 ho came to Geneva, an 
ancient city of which the rule had long been disputed by 
the prince-bishop, the burgesses, and the house of Savoy, 
the latter bolding the neighbouring districts. She had 
become in 1519 the ally of Freiburg, in 1526 that of 
Bern also ; and in 1530, by their influence, a peace was 
made between the contending parties. (In 1531 Bonnivard, 
the prior of St Victor, for joining a rising in favour of 
political liberty, was imprisoned in the castle of Chillon, 
remaining there till 1536.) The religious changes 
introduced by Farol greatly displeased Freiburg, which 
abandoned the alliance (1534), and in 1535 the Refor- 
mation was firmly planted in the city. The duke of 
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Savoy, however, took up arms against Bern (1536), who 
overran Gox, Vaud, and the independent bishopric of 
Lausanne, as well as the Chablais to the south of the lake. 
Geneva was only saved by the unwillingness of the 
citizens. Bern thus ruled north and south of the lake, 
and carried matters with a high hand. Shortly after this 
John Calvin, a refugee from Picardy, was, when passing 
through Geneva, detained by Farel to aid him, and, after 
an exile from 1538-1541, owing to opposition of the 
papal party, and of the burghers, who objected to Bernese 
rule, he set up his wonderful theocratic government in 
the city, pushing Zwingli^s principles to their ultimate 
conclusions (see Servktus) (1553), and in 1555 expelling 
many who upheld municipal liberty, replacing them by 
French, English, Italians, and Spaniards as new burghers, 
whoso names are still frequent in Geneva («.</., Candolle, 
Mallet, Diodati). His theological views 1^ to disputes 
with the Zurich Keformers, which were partly settled by 
the Consensus Tigurinus of 1549, and more completely by 
the Helvetic Confession of 1566, which formed the basis of 
union between the two parties. 

By the time of Calvin’s death (1564) the old faith 
had begun to take the offensive ; the reforms made by 
the council of Trent urged on the Catholics to make an 
attempt to recover lost ground. Emmanuel Philibert, 
duke of Savoy, the hero of St Quentin (1557), and one of 
the greatest generals of the day, with the support of the 
Catholic members of the League, demanded the restoration 
of the districts Hbized by Bern in 1536, and on October 
30, 1564, the treaty of Lausanne confirmed the decision of 
the other Confederates sitting as arbitrators (accorfling to 
the old constitutional custom). By this treaty Gex, the 
Genevoia, and the Chablais were to be given back, while 
Vevey, Chillon, Lausanne, Yverdun were to l>e kept by 
Bern, who engaged to maintain the old rights and liberties 
of Vaud, which in 1565 were further placed under the 
special protection of France. Thus Bern lost the lands 
south of the lake, in which Bt Francis of Sales, the exiled 
prince-bishop of Geneva, at once proceeded to carry out 
the restoration of the old faith. In 1555 Born and 
Freiburg, as creditors of the debt laden count, divided the 
county of Gruycre*s, thus getting fresh French-speaking 
subjects. In 1558 Geneva renewed her alliance with 
Bern, and in 1584 she made one with Zurich. 

The decrees of the council of Trent had been accepted 
liter fully by the Catholic members of the League, so far as 
relates to dogma, but not as regards discipline or the 
^ * relations of church and state, the sovereign rights and 
jurisdiction of each state being always carefully resiTved. 
The Counter Reformation, however, or reaction in favour 
of the old faith, w^aa making rapid progress in the Con- 
federation, mainly through the indefatigable exertions of 
Charles Borromoo, from 1560 to 1584 archbishop of Milan 
(in which diocese the Italian bailiwicks were iiududed), 
and nephew of Pius IV., supported at Lucerne by Ludwig 
Pfyffer, who, having been (1562-1570) the chief of the 
Swiss mercenaries in the French wars of religion, did so 
much till his death (1594) to further the religious reac- 
tion at home that he was popularly known os the “ Swiss 
king.” In 1574 the Jesuits, the great order of the 
reaction, were established at Lucerne; in 1579 a papal 
nuncio came to Lucerne ; Charles Borromoo founded the 
“Collegium Helvcticum” at Milan for the education of 
forty-two young Swiss, and the Catholic members of the 
League made an alliance with the bishop of Basel ; in 
1581 the Capuchins were introduced to influence the more 
ignorant classes. Most important of all was the Golden or 
Borromean League, concluded (October 5, 1586) between 
the seven Catholic members of the Confederation (Uri, 
Schwyz, Unterwalden, Lucerne, Zug, Freiburg, and Solo- 


thurn) for the maintenance of the true faith in their 
territories, each engaging to punish backsliding members 
and to help each other if attacked by external enemies, 
notwithstanding any other leagues, old or new. This 
league marks the final breaking up of tho (Ifonfederation 
into two great parties, which greatly hindered its pro- 
gress. The Catholic members had a majority in the diet, 
and were therefore able to refuse admittance to Geneva, 
Sti^burg, and Muhlhausen. Another result of these 
religious differences was tho breaking up of Ap[)enzell 
into two bits (1597), each sending one representative to 
the diet— “Inner Rhoden ” remaining Catholic, “Ausser 
Rhoden” adopting the new views. We may compare 
with this the action of Zurich in 1555, when she received 
the Protestant exiles from Locarno and the Italian baili- 
wicks into her burghership, and Italian names are found 
there to this day (<?.//., Orclli, Mural t) Tho duke of Savoy 
made several vain attempts to get hold of Genova, the last 
(in 1602) being known as the “Escalade.” 

In the Thirty Years’ War the Confederaiitm remained 
neutral, being bound both to Austria (1174) and to 
France (1516), and neither religious party wisliing to give 
the other an excuse for calling in foreign armies. But the 
troubles in Rhmtia tlireatcned entanglements. Austria 
wished to secure tho Miinsterthal (belonging to the League 
of tho Ton Jurisdictions), and Spain vraiited the command 
of the passes leading from the ValtelJine (conquered by 
the leagues of Rha^tia in 1512), the object being to 
connect the Hai)sburg lands of Tyrol and l^filan. In tho 
Valtelline the rule of the Three Leagues v'ns very harsh, 
and Spanish intrigues easily brought about tiic massacre of 
1620, by which the valley was won, tho Catholic members 
of the Confederation stopping the troops of Zurich and 
Bern. In 1622 the Austrians concpiori'd the Priittigau, 
over which they still had certain feudal rights. French 
troops regained the Valtelline in 1624, but it was lost once 
more in 1629 to the imperial troops, and it was not till 
1635 that tho French, under Rohan, finally succeeded in 
holding it. Tho French, however, wished to keep it per- 
manently; hence new troubles arose, and in 1637 tho 
natives, under George Jenatsch, with Spanish aid drove 
them out, the Spaniards themselves being forced to resign it 
in 1639. It was only in 16-19-52 that the Austrian rights 
in the Prattigau were finally bouglit u]> by the Jjeague of 
the Ten Jurisdictions, wLich thus gained its freedom. 

In consequence of Ferdinand TI.’s edict of restitution 
(1629), by which the siatm (fvo of 1552 was re established 
— the high-water mark of the Counter Reformation— - the 
abbot of St Gall tried to make some religious changes in 
his territories, but the protest of Zusich led to the Baden 
compromise of 1632, by wLich, in the case of disputes 
on religious matters arising in the “common bailiwicks,” 
the decision w^as to be, not by a majorit} , but by means 
of fiiondly discussion — a logical application of the doctrine 
of religious parity — or by arbitration. 

But by far the most important event in Sw^iss history in Formal 
this age is the formal freeing of the (Confederation from frewlom 
tho empire. Basel had been admitted a member of tho 
]<.eaguo in 1501, two years after tlio Confederation had 
been practically freed from the jurisdiction of tho imp(5- 
rial chamber, thougli tho city was included in the new 
division of the empire intr) “circles” (1521), wdiich did 
not take in the older members of the Confederation. 

Basel, however, refused to admit this jurisdiction; the 
question was taken up by France and Sw^edcu at the 
congress of Mimster, and formed the subject of a sjiecial 
clause in the treaties of Westphalia, by wdiich tho city 
of Basel and the other “ Ilelvetiorum cantoncs” were 
declared to be “ in the possession of almost entire liberty 
and exemption from the empire, and nvllatenus subject 
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to the imperial tribunals.’* This was intended to mean 
exemption from all obligations to the empire (with which 
the Confederation was connected hereafter simply as a 
friend), and to be a definitive settlement of the question. 
Thus by the events of 1499 and 1648 the Confederation 
had become an independent European state, which, by the 
treaty of 1516, stood as regards France in a relation of 
neutrality. 

In 1668, in consequence of Louis XlV.’s temporary 
occupation of the Franche Comte, an old scheme for set- 
tling the number of men to be sent by each member of the 
Confederation to the joint army, and the appointment of a 
council of war in war time, that is, an attempt to create a 
common military organization, was accepted by the diet, 
which was to send two deputies to the council, armed with 
full ])olitical powers. This agreement, known as the 
Defemionnle^ is the only instance of Joint and unanimous 
action in this miserable period of Swiss history, when re- 
ligious divisions crippled the energy of the Confederation. 
French Throughout the 17th and 18th centuries the Confodera- 
iiiflii- practically a dependency of Franco. In 1614 

religious Zurich for the first time joined in the treaty, which was 
divisions, renewed in 1663 witli special provisions as regards the 
and rise Protestant Swiss iiierccnarieH in the king’s |)ay and a 
of an promise of French neutrality in case of civil war in the 
orawy League. The Swiss had to stand by while Louis XIV. 
won Al.sace (1648), Francho ComtiJ (1678), and Htrasburg 
(1681). Jhit, us Louis inclined more and more to an anti- 
Protestant ]»olicy, the Protestant members of the League 
favoured tlic Hutch military service ; and it wa.s through 
thoir influence that in 1707 the “states ” of the principality 
of NeucliJitel, on the extinction of the Longueville line of 
those princes, decided in favour of the king of Prussia 
(roproscuting the overlords — the house of Challon-Orange) 
as against the various French pretenders claiming from 
the Longueville dynasty by descent or by will. In 1715 
the Catholic members of the League, in hopes of retrieving 
their defeat of 1712 (see below), agreed, while renewing 
the treaty and capitulations^, to put IVance in the position 
of the guarantor of the League, with rights of interfering, 
in case of attack from within or from without, whether by 
counsel or arms. This last clause was simply the surrender 
of Swiss independence, and was strongly objected to by 
tbo Protc.stant members of the Confedemtion, so that in 
1777 it was dropped, when all the Confederates made a 
fresh defensive alliance, wherein their sovereignty and 
independence were ex[)rcssly set forth. Thus France liad 
succeeded to the position of the empire with regard to 
the Confederation, save that her claims were practically 
assorted and voluntarily admitted. 

Ilotwoen 1648 and 1798 the Confederation was dis- 
' tractod by religious divisions, and feelings ran very high. 
A scheme to set up a central administration fell through 
in 1655, through jealousy of Bern and Zurich, the pro- 
jioscrs. Ill 1656 a question as to certain religious refu- 
gees, who were driven from Schwyz and took refuge at 
Zurich, brought about the first Villinergen war, in which 
tho Catholics wore successful, and procured a clause in 
the treaty ass(*Ttiug very strongly tho absolute sovereignty 
ill religiouH as well as in political matters of each member 
of the. League within its own territories. Later, the 
attcm]>t of the abbot of St Gall to enforce his rights in 
tho Toggenburg swelled into the second Villraergen war 
(1712), which turned out very ill for tho defeated 
Catholics. Zurich and Born were henceforth to hold in 
severalty Baden, Rapperschwyl, and part of the “ common 
bailiwicks of the Aargau, both towns being given a share 
in the government of tho rest, and Bern in that of Thurgau 
and llheinthal, from which as well as from that part of 
Aargau she had been carefully excluded in 1415 and 1460. 


The only thing that prospered was the principle of “reli- 
gious parity,” which was established by oveiy treaty, 

Tho diet had few powers ; the Catholics had the migority 
there ; tho sovereign rights of each member of the League 
and the limited mandate of tho envoys effectually checked 
all progress. Zurich, as the leader of the League, managed 
matters when tho diet was not sitting, but could not en- 
force her orders. The Confederation was little more than 
a collection of separate atoms, and it is really marvellous 
that it did not break up through its own weakness. 

In these same two centuries, the chief feature in 
domestic Swiss politics is the growth of an aristocracy; 
the power of voting and the power of ruling are placed in 
the hands of a small class. This is chiefly seen in Bern, 
Lucerne, Freiburg, and Solothurn, where there were not 
tho primitive democracies of the Forest districts nor the 
government by guilds as at Zurich, Basel, and Schaff- 
hauson. It was effected by refusing to admit any new 
burghers, a practice which dates from the middle of the 
16th century, and is connected (like the similar move- 
ment in the smaller local units of the “ communes ” in the 
rural districts) with the question of poor relief after the 
suppression of the monasteries. Outsiders (Hintersassen 
or Niedgelasscnc) had no political rights, however long 
they might have resided, while tho privileges of burgher- 
ship were strictly hereditary. Further, within the 
burghers, a small class succeeded in securing tho monopoly 
of all public offices, which was kept up by the practice of 
co-opting, and was known as the ‘‘patriciate.” So in 
Bern, out of 360 burgher families, 80 (in 1776 18 only) 
fonnoiF the ruling oligarchy ; and, though to foreigners tho 
government Seemed admirably managed, yet the last thing 
that could be said of it was that it was democratic. In 
1749 Henzi made a fruitless attempt to overthrow this 
oligarchy, like Fatio at Geneva in 1707. The harsh 
character of Bernese rule (and tho same holds good with 
reference to Uri and the Val Leventina) was shown in the 
great strictness with which Vaud was kept in hand: it 
was ruled as a conquered land by a benevolent despot, 
and wo can feel no surprise that Davcl in 1723 tried to 
free his native land, or that it was in Vaud that the 
principles of the French B evolution were most eagerly 
welcomed. Another result of this aristocratic tendency 
was the way in which tho cities despised the neighbouring 
country districts, and managed gradually to deprive them 
of their eijual political rights and to levy heavy taxes 
upon them. These and other grievances (the fall in the 
price of food after the close of the Thirty Years’ War, tho 
lowering of the value of tho coin, ikc.), combined with the 
presence of many soldiers discharged after the great war, 
led to the great Peasant Bcvolt(1653) in the territories of 
Bern, Solothurn, Lucerne, and Basel, interesting histori- 
cally as being the first popular rising since the old days of 
the 1 3th and 14 th centuries, and because reminiscences of 
legends connected with those times led to the appearance 
of the “three Tells,” who greatly stirred up the people. 
Tlie rising was put down at the cost of much bloodshed, 
but the demands of the peasants were not granted. Yet 
during this period of political power Icssness a Swiss 
literature first arises: Gessiior and Tschudi in the 16th 
century are succeeded by Scheuchzer, Haller, I^avater, 
Bodmer, De Saussuro, llousseau, J. von Miiller; the taste 
for fc:>wiss travel is stimulated by the publication of Ebel’s 
guide-book, based on the old Delicioi; industry throve 
greatly. .The residence of such brilliant foreign writers 
as Voltaire and Gibbon within or close to the territories 
of the Confederation helped on this remarkable intellectual 
revival, l^olitical aspirations were not, however, wholly 
crushed, and found thoir centre in the Helvetic Society, 

! founded in 1762 by Balthasar and others. 
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Bevolatiou could not fail to affect the Swiss. The 
^ iHelvetian Cluls founded at Fans in 1790 by several exiled 
km- VaadoiR and Freiburgers, was the centre from which the 
»• now ideat were spread in the western part of the Con- 
federation, and risings directed or stirred up. In 1790 
Lower Wedlis rose against the oppressive rule of the upper 
districts ; in 1792 Porrentruy defied the prince-bishop of 
Basel, despite the imperial troops he summoned, declared 
the ^‘Bauracian” republic, and three months later became 
the French department of the Mont Terrible ; Qenova was 
only saved (1792) from France by a force sent from 
Zurich and ^rn ; and the massacre of the Swiss guard at 
the Tuileries on August 10, 1792, aroused intense indigna- 
tion. The rulers, however, unable to enter into the new 
ideas, contented themselves with suppressing them by 
force, e.g.f Zurich in the case of Stafa (1795). St Gall 
managed to free itself from its abbot (1795-97), but 
tlie Leagues of Ilhaetia so oppressed their subjects in the 
Valtelline that in 1797 Bonaparte (after conquering the 
Milanese from the Austrians) joined them to the Cisalpine 
republic. The diet was distracted by party struggles, and 
the fall of the old Confederation was not far distant. The 
rumours of the vast treasures stored up at Bern, and the 
desire of securing a bulwark against Austrian attack, 
specially turned the attention of the Directory towards 
the Confederation ; and this was utilized by the heads of 
the reform partjf in the Confederation, — Ochs, the burgo- 
master of Basel, and La Harpe, who had left liis Lome in 
Yaud through disgust at Bernese oppressiqn, bo\h now 
wishing for aid from outside in order to free their land 
from the rule of the oligarchy. Hence, wheif La Harpe, 
at the head of twenty-two exiles from Vaud and Freiburg, 
c^ed (November 20, 1797) on the Directory to protect 
the liberties of Vaud, which Franco by tbe treaty of 1565 
was bound to guarantee, his appeal found a ready answer. 
In 1798 French troops occupied Muhlhauson and Bienne 
(Biel), as well as those parts of the lands of the prince- 
bishop of Basel (St Imier and the Munsterthal) as regards 
which he had been since 1579 the ally of the Catholic 
members of the Confederation. Another army entered 
Vaud (February 1798), when the **Lexrianic republic” 
was proclaiiiiod, and the diet broke up in dismay without 
taking any ste 2 )s to avert the coming storm. Bruno and 
his army occupied Freiburg and Solothurn, and, after 
fierce fighting at Neueneck, entered (March 5) Bern, 
deserted by her allies, and distracted by quarrels within. 
With Bern, the stronghold of the aristocratic party, fell the 
old Confederation. The Tlevolution triumphed throughout 
the Confederation. Brunc, on March 19, put forth a won- 
derful scheme by which the Confederation with its “asso- 
ciates” and “subjects” was to bo split into three republics 
— the Tellgau (/.c., the Forest districts), the Ehodanic 
(ie,, Vaud, Wallis, the Bomeso Oberland, and the Italian 
bailiwicks), and the Helvetic (/.c., the north and east 
2 )ortions); but the Directory disapproved of this (March 23) 
and on March 29 the Helvetic reimblic, one and indivis- 
iretic ible, was proclaimed. This was accepted by ten out of 
Lblic. thirteen members of the old Confederation, as well as 
the constitution drafted by Ochs. By the now scheme 
the territories of the Everlasting League were split up into 
twenty-three (later nineteen, Hhistia only coming in in 
1799) administrative districts, called “cantons,” a name 
now officially used in Switzerland for the first time, though 
it may he found employed by foreigners in the French 
treaty of 1452, in Comines and Mochiavelli, and in the 
treaties of Westphalia (1 648). A central Government was 
set up, with its seat at Lucerne, comprising a senate and 
a great council, together forming the legislature, with an 


executite of five diieittotB dtosem by the legidatiufe^ aiod 
having four minlBtem as irahordiuates or secretaiiea.^ 

A supreme court of justice was set up ; a status of Swiss 
citizenship was recognized ; and absolute freedom to 
in any canton was given, the political communes ” being 
now composed of all residents, and not merely of the 
burghers. For the first time an attempt was made to 
organize the Confederation as a single state, but the change 
was too sweeping to last, for it largely ignored the local 
patriotism which had done so much to create the Con- 
federation, though more recently it had made it politically 
powerless. The three Forest districts rose in rebellion 
against the invaders and the new constitutions which 
destroyed their ancient prerogatives; but the valiant 
resistance of the Schwyzers, under Alois Reding, on the 
heights of Morgarten (A 2 )ril and May), and tliat of the 
Unterwaldners (September), were put down by French 
armies. The i^roceedings of the French, however, soon 
turned into disgust and hatred the joyful feelings with 
which they had been hailed as liberators. Geneva was 
annexed to France (1798) ; Geisau, after an independent 
existence of over 400 years, was made a mere district of 
Schwyz; immense fines were levied and tho treasury at 
Bern pillaged; tho land was treated as if it bad been 
conquered. The new republic was compelled to make a 
very close offensive and defensive alliance with France, and 
its directors were practically nominated from Paria Tn 
1799 Zurich, the Forest cantons, and Rhsetia became the 
scene of tbe struggles of the Austrians (welcomed with 
joy) against the French and Russians. The manner too 
in which tho reforms were carried out alienated many, 
and, soon after tho Directory gave way to the Consulate in 
Paris (18 Brumaireor November 10, 1799), the Helvetic 
directory (January 1800) was re 2 >laced by an executive 
committee. 

The scheme of the Helvetic republic had gone too far Tbe 
in the direction of centralization ; but it was not easy to 
find the happy mean, and violent discussions went 
between the “unitary” (headed by Ochs and La Haipc) 
and “federalist” parties. Many drafts were put forward, 
and one actually submitted to but rejected by a popular 
vote (May 20, 1802). Tn July 1802 tho French trooi»s 
I were withdrawn from Switzerland by Bonaparte, osten- 
sibly to comply with the treaty of Amiens, really to 
show the Swiss that their best hopes lay in ap[)ealing to 
him. The Helvetic Oovemmont was gmdually driven 
back by armed force, and the federalists seemed getting 
tho best of it, when (October 4} Bonajiarte offered himself 
as mediator, and summoned many of tbe chief Swiss 
statesmen to Paris to discuss matters with him (the 
“ Consul ta” — December 1802). Ho had long taken a 
very sjiecial interest in Hwi&.s matters, and in 1802 had 
given to the Helvetic republic the frickthal (ceded to 
France in 1801 by Austria), the last Austuan jKissession 
within tho Imrdcrs of the < \)nfcdcration. On tho other 
hand, ho hod made (November 1802) Wallis into an indc^ 
])cndent republic, in the disci usions ho pointed out that 
Swiss needs required a federal constitution and a neutral 
position guaranteed by France. Finally (February 19, 
1803) bo laid before the Consulta the Act of Mediation 
which he had elaborated, and which they had perforce to 
accept — a document which formed a new departure in 
Swiss history, and the infiuenco of which is visible in the 
present constitution. 

Throughout, “Switzerland” is used for the first time 
as tbe official name of the Confederation. The thirteen 
members of the old Confederation before 1798 are set up 
again, and to them are added six new cantons, — two (St 
Gall and Graubunden or Grisons) having been formerly 
“ associates,” and the four others being made up of the 
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territoneB of the prinee-buhop of Band <^the Bemeia 
Jura”); but the Valtelline was granted to Anstn% atiA 
HUhllmusea was not freed from France. ^ 

The diet accepted this decision, and on Angnst 7, 181d, 
the new constitution was sworn to by all the cantons save 
Nidwald, the consent of which was only obtained by 
armed force, a delay for which she paid by seeing; SngeL 
Wg and the valley above (acquired by Nidwald in 1798) 
given to Obwald. By the new constitution the sove- 
reign rights of each canton were fully recognised, and a 
return made to the lines of the old constitution, though 
there were to be no subject lands, and politicsl rights 
were not to be the exclusive privilege of any class of 
citizens. Each canton had one vote in the diet, where 
an absolute majority was to decide all matters save foreign 
affairs, when a minority of three-fourths was requir^. 

The management of current business, Ac., shifted every 
two years between the Oovemments of Zurich, Bern, 
and Lucerne (the three ^^Vororte”). The monasteries 
were guaranteed in their rights and privileges; and no 
canton was to make any alliance contrary to the rights 
of the Confederation or of any other canton. Provision 
was made for a federal army. Finally the congress, on 
November 20, 1615, placed Switzerland and parts of 
North Savoy (Ohablais, Fauctgny, and part of the Gene* 
vois) under the guarantee of the great powers, who 
engage;! to maintain their neutrality, thus freeing Swit- 
zerland frooif her 300 years’ subservience to France, and 
compensating in some degree for the reactionary nature 
of the now*’ Swiss constitution when compared with that 
of 1803. 

y. The cities at once secured for themselves in theAttem] 
cantonal great councils an overwhelming representation »t refo 
over the neighbouring country districts, and the agreement 
of 1805 as to migration from one canton to another was 
renewed by twelve cantons. For some time there was little 
talk of reformfs but in 1819 the Helvetic Society definitely 
became a political society, and the foundation in 1824 of 
the Marksmen’s Association enabled men from all cantons 
to meet together. A few cantons (notably Tessin) were 
beginning to make reforms, when the influence of the July 
revolution (1830) in Pans and the sweeping changes in 
Zurich led the diet to declare (December 27) that it 
would not interfere with any reforms of cantonal con- 
stitutions provided they were in agreement with the pact 
of 1815. Hence for the next few years great activity in 
this direction was displayed, and most of the cantons 
reformed themselves, save the most conservative (s.^., 

Uri, Glarus) and the advanced who needed no changes 
(e.f/., Geneva, Graubiinden). Provision was always m^e 
for revising these constitutions at fixed intervals, for the 
changes were not felt to be final, and seven cantons — 
Zurich, Bern, Lucerne, Solothurn, St Gall, Aargau, and 
Tharpu--joined together to guarantee their new free 
constitutions (Siebener Concordat of March 17, 1832). 

Soon after, the question of revising the federal pact was 
brought forward by a large majority of cantons in the diet 
(July 17), whereon, bytholeagueof Sarnen (November 14), 
the three Forest cantons, with Neuchfttel, the city of IBasel, 
and Wallis, agreed to maintain the pact of 1615 and to 
protest against the separation of Basel in two halves (for 
in the reform struggle Schwyz and Basel had been spBt 
up, though the split was permanent only in the latter 
case). A draft constitution providing for a fedemi 
administration distinct from the cantons could not secure 
a majority in its favour ; a reaction against refonp set in, 
and the diet was forced to sanction (1838) iho divimop of 


Buteect lands conquered at different time8,~Aaxgau(Hlti)^ 
Thorgau (1460), Ticino or Tesrin (1440, 1500^ 1512), and 
Taud (1536). In the diet, six cantons which had a 
population of more than 100,000 (viz., Bern, Zuridb, 
Yaud, St Gall, Graubiinden, and Aar^u) were j^veo two 
votes, the others having but one apiece, and the deputies 
were to vote freely within limits, though not against their 
instructions. Meetings of the diet were to be held 
alternately at Freiburg, Bern, Solothurn, Basel, Zurich^ 
and Lucerne — the Government of each of these cantons 
becoming, by virtue of the presence of the diet, the 
executive of the Confederation, its chief magistrate being 
named the *Uandamman of Switzerland.” The ^Mands- 
gemeindoQ,” or popular assemblies, were restored in the 
democratic cantons, the cantonal governments in other 
cases being in the hands of a great council” (legisla- 
tive) and the '’small council” (executive), — ^a property 
qualification being required both for voters and candidates. 
No canton was to form any political alliances abroad or 
at home, The "communes” were given larger political 
rights, the burghers who owned and used the common 
lands becoming more and more private associations. 
There was no Swiss bnrghcrship, as in 1798, but perfect 
liberty of settlement in any canton. There were to be no 
privileged classes or subject lands. A very close alliance 
with France (on the basis of that of 1516) was concluded. 
The whole constitution and organization were far better 
suited for the Swiss than the more symmetrical system 
of the Helvetic republic; but, as it was guaranteed by 
Bonaparte, and his influence was predominant, the whole 
fabric was closely bound up with him, and fell with him. 
Excellent in itself, the constitution set forth in the Act of 
Mediation failed by reason of its setting. 

For ten years Switzerland enjoyed peace and prosperity 
under the new constitution. Postalozzi and Fellenberg 
worked t>ut their educational theories; K. Escher of Zurich 
embanked the Linth,aadwaB thence called "von der Linth”; 
the central Government prepared many schemes for the 
common welfare. On the other hand, the mediator (who 
became emperor in 1804) lavishly expended his Swiss 
troops, the number of which could only be kept up by a 
regtw blood tax, while the " Berlin decrees ” raised the 
price of many articles. In 1806 the principality of 
Neucbktel was given to Marshal Berthier; Tessin was 
occupied by French troops from 1810 to 1813, and in 
1810 Wallis was made into the department of the Sim- 
plon, so as to secure that pass. At home, the liberty of 
moving from one canton to another (though given by 
the constitution) was, by the diet in 1805, restricted by 
requiring ten years’ residence, and then not granting 
political rights in the canton or a right of profiting by the 
communal property. As soon as Napoleon’s power l^gan 
to wane (1812-13), the position of Switzerland became 
endanger^. Despite the personal wishes of the czar (a 
pupil of La Harpe’s), the Austrians, supported by the 
reactionary party in Switzerland, and without any real 
resistance on the part of the diet, as well as the Bussian 
troops, crossed the frontier on December 21, 1813, and a 
few days later the diet was induced to declare the aMition 
of the 1803 constitution, guaranteed, like Swiss neutrality, 
by Nafloleon. Bern heeded the party which wished to 
restore the old state of things, but Zurich and the minority 
stood out for the nineteen cantons. The powers exercised 
great pressure to bring about a meeting of deputies from 
all the nineteen cantons at Zurich (April 6, 1814, "the 
long diet”), but party strife was so bitter that many 
questions ^d to be referred to the congress sitting at 
Vienna. The congress decided (March 20, 1815) that 
WaUis, Neutih&tel, and Geneva diould be raised from the 
rank of "associates” to that of full members of the 
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qaaml was hei^Ml Beligtona qnimla further stirm up 
strife in eennextoa with iiffgtMi, whidh waa a eanton where 
reti|^ 0 U 8 parity piaTailed» later in others. In Zorich the 
extreme prete^ons of the radicals and freethinkers (illus- 
trated by offering a eliiair of theology in the university to 
Stranss Wause ^ his recent Life of Jeme) brought about 
a great reaction in 1839, when Zurich was the Vorort.’’ 
In iUrgau the parties were veiy evenly balanced, 
and| when in 1840, on occasion of the revision of the 
constitution, the radicals had a popular m^ority, the 
aggrieved clerics stirred up a revolt (1840), which was put 
dowtt^ but which Mve ^eir opponents (headed by A. 
Keller) the excuse tor carrying a vote in the great council 
to suppress the eight monasteries in the canton. This 
was flatly opposed to the pact of 1815, which the diet by 
a small majority decided must be upheld, though after 
many discussions it determined (August 31, 1843) to 
accept the compromise by which four only were to be 
suppres^ and declared that the matter was now settled. 
On this the seven Catholic cantons — TTri, Schwyz, 
Unterwalden, Lucerne, Zug, Freiburg, and Wallis — formed 
(September 7, 1843) a “Sonderbund” or separate league, 
which (February 1844) issued a manifesto demanding 
the reopening of the question and the restoration of all 
the monasteries. Like the radicals in former years the 
Catholics went t 90 far and too fast, for in October 1844 
the clerical party in Lucerne (in the majority since 
1841, and favouring the reaction in Wallis) qfBcially 
invited in the Jesuits and gave thorn high posts, an act 
which created all the more sensation because Lucerne was 
the “ Vorort.” Twice (December 1844 and lilarch 1846) 
parties of Free Lances tried to capture the city. Ju 
December 1845 the Sonderbund turned itself into an 
armed confederation, ready to appeal to war in defence 
of the rights of each canton. The radicals carried Zurich 
in 1845 and Bern in 1846, but a majority could not be 
secured in the diet till Geneva (October 1846) and St Gall 
(May 1847) were won by the same party. On July 20, 
1847, the diet, by a small majority, declared that the 
Sonderbund was contrary to the federal pact, which on 
August 16 it was resolved to revise, while on September 3 
it was decided to invite each canton to expel the Jesuita 
Most of the great powers favoured the Sonderbund, but 
England took the contrary view. On October 29 the 
deputies of the unyielding cantons left the diet, which 
ordered on November 4 that its decree should be enforced 
by arms. The war was short (November 11-29), mainly 
owing to the ability of Dufour, and the loss of life trifling. 
One after another the rebellious cantons were forced to 
surrender, and, as the Pkris revolution of February 1848 
occupied all the attention of the groat powers (who by 
the constitution of 1815 should have been consulted in 
the revision of the pact), the Swiss were enabled to settle 
their own affairs quietly. Schwyz and Zug abolished their 
“ landsgomeinden,*' and the seven were condemned to pay 
the costs of the war (ultimately defrayed by subscription), 
which had been waged rather on religious than on strict 
particalarist or states-rights grounds. The diet meanwhile 
debated the draft constitution drawn up by Kern of Thur- 
gau and Druey of Vaud, which in the summer of 1848 
was accepted by fifteen and a half cantons, the minority 
consisting of the three Forest cantons, Wallis, Zug, Tessin, 
and Appenzell (Inner Rhoden), and it was proclaimed on 
September 12. . , , , . . 

The new constitution inclined rather to the Act of 
Mediation than to the system which prevailed before 1 798. 
A status of “Swiss citizenship'* was set up, closely joined 
tso cantonal citizenship: a man settling in a canton not 


being his bhrthnlaoe got cfmtonai citizenship after two jreM^ 
but was exelnaed from all local rights in the “ commune*^ 
where he might r^e. A federal or cential OovemmeOt 
was set up, to which the cantons gave up a certain part 
of their sovereign rights, retaining the rest federal 
legislature (or assembly) was made up of two houses-^the 
council of states (Stande Rath), composed of two deputies 
from each canton, whether small or great^ (44 in all), and 
the national council (National Rath), made up of deputies 
(now 145 in number) elected for three years, in the propor- 
tion of ono for every 20,000 souls or fraction over 10,000, 
the electom being aU Swiss citizens. The federal council 
or executive (Bundesrath) consisted of seven members 
elected by the federal assembly ; they are jointly respon- 
sible for all business, though for sake of convenience there 
are various departments, and their chairman is called the 
president of the Confederation. The federal judiciary 
(Bunde^ericht) is made up of eleven members elected by 
the federal assembly for throe years ; its jurisdiction iu» 
chiefly confined to civil cases, in which the Confederation 
is a party (if a canton, the federal council may refer the 
case to the federal tribunal), but takes in also great 
political crimes, — all constitutional questions, however, 
being reserved for the federal assembly. A federal 
university and a polytechnic school were to be founded ; 
the latter only has as yet been set up, and is fixed at 
Zurich. All military capitulations w^ere forbidden in the 
future. Every canton must treat Swiss citizens who 
belong to one of the Christian confessions like their own 
citizens, for the right of free settlement is given to all 
such, though they acquired no rights in the “commune." 

All Christians were guaranteed the exeicise of their reli- 
gion, but the Jesuits and similar religious orders were 
not to be received in any canton. German, French, and 
Italian were recognized as national languages. 

The constitution as a whole marked a great step 
forwards; though very many rights were still reserved 
to the cantons, yet there was a fully organized central 
government. Almost the first act of the federal assembly 
was to exercise the power given thorn of determining the 
homo of the federal authorities, and on November 28, 

1848, Born was chosen, though Zurich still ranks as the 
first canton in tho Confederation. 

By this early settlement of disputes Switzerland was 
protected from the general revolutionary movement of 
1848, and in later years her political history has boen 
uneventful, though she has felt the v eight of the great 
European crisis in industrial and social matters. 

The position of NeuchAtcl, as a member of the Con-Sronti 
federation (as regards its government only) and as 
principality ruled by the king of Prussia, whoso rights had 
been expressly recognized by the tongicss of Vienna, was 
uncertain. She had not sent troops in 1 847, and, though 
in 1848 there was a revolution there, tho prince did not 
recognize tho changes. Finally, a royalist conspiracy in 
Beptember 18,06 to undo the work of 1848 caused great 
excitement and anger in Rwit/eiland, and it was only by 
the mediation of Napoleon ITT. and the other powers that 
the prince renounced (18,07) all his rights, save his title, 
which his successor (the German emperor) has also dropped. 

Since that time Neuih&tel has been an ordinary member of 
tho Confederation. In 1859-60 the cession of Savoy (part 
of it neutralized in 1815) to France aroused considerable 
indignation, and in 1862 tho long-standing question of 
frontiers in the Vallee de Dappes was finally arranged 

^ The method of election and length of teiiu of office were loft to 
the cantonal Oovenunents ; at prebent (1887), m eleven cantons (or 
ImU cantons) the people, m lonrtcen the great council,” elect; 
twelve elect for one year and twelve for three, VTallia holding to 
the megtt of two years. 
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with France. In 1871 many French refugees, especially 
Boorbaki’s army, were most hospitably receiv^ and 
sheltered. The growth of the Old Catholics after the 
Vatican council (1870) caused many disturbances in 
western Switzerland, especially in the Bernese Jura. The 
attack was led by Bishop Lachat of Basel, whose see was 
suppressed by several cantons in 1873. The Old Catholics 
have been recognized by nine cantons and the see of Basel 
set up again, though Bern does not recognize it. The 
appointment by the pope of the abb4 Mermillod as 
apostolic vicar’' of Geneva, which was separated from 
the diocese of Freiburg, led to Monseigneur Mermillod’s 
banishment from Switzerland (1872), but in 1883 he was 
raised to the vacant see of Freiburg and allowed by the 
federal authorities to return, though Geneva still refuses 
to recognize him. Perhaps the latest event of importance 
to Switzerland was the opening of the St Gotthard tunnel, 
which was begun in 1871 and ended in 1880; by it the 
Forest cantons seem likely to regain the importance which 
was theirs in the early days o( the C)onfederation. 

From 1848 onwards the cantons continually revised 
, their constitutions, always in a democratic sense, though 
after the Sonderbund War Schwyz and Zug abolished their 
** laudsgemeiude.” The chief point was the introduction 
of the referendum, by which laws made by the cantonal 
legislature may (facultative referendum) or must (obligatory 
rrferejidum) be submitted to the people for their approval, 
and this has obtained such general acceptance that Frei- 
burg alone does not possess the referendum in either of its 
two forms, Tessin having accepted it in its optional form 
in 1883. It was therefore only natural tliat attempts 
should be made to revise the federal constitution of 1848 
in a democratic and centralizing sense, for it liJl been pro- 
vided that the federal assembly, on its own initiative or on 
the written request of 50,000 Swiss electors, could submit 
the (question of revision to a popular vote. In 1866 the 
restriction of certain rights (mentioned al)Ovo) to Christians 
only was swept away ; but the attempt at final revision 
in 1872 was defeated by a small majority, owing to the 
efforts of the anti-centralizing party. Finally, however, 
another draft was better liked, and on Ai)ril 19, 1874, the 
Revised new constitution was accepted by the people — 14^ cantons 
Mnsti- against 7J (those of 1848 without Tessin, but with Frei- 
^1874. Lucerne) and 340,199 votes as against 198,013. 

This constitution is that now in force, and is simply an 
improved edition of that of 1848. The federal tribunal 
(^now of nine members only) was fixed (by federal law) at 
Lausanne, and its jurisdiction enlarged, especially in con- 
stitutional disputes between cantons and the federal autho- 
rities, though jurisdiction in administrative matters (c.y., 
educational, religious, election, commercial) is given to 
the federal council, a division of functions which is very 
anomalous, and does not work well. A system of free 
elementary education was set up, and many regulations 
made on ecclesiastical matters. A man settling in another 
canton was, after a residence of three months only, given 
all cantonal and communal rights, save a share in the 
common property (an arrangement which as far as possible 
kept up the old principle that the “ commune ” is the true 
unit out of which cantons and the Confederation are built), 
and thei membership of the “ commune ” carries with it 
cantonal and federal rights. The referendum was intro- 
duced in its ** facultative ” form; t.e., all federal laws 
must be submitted to popular vote on the demand of 
30,000 Swiss electors or of eight cantona If the revision 
of the federal constitution is demanded by one of the two 
houses of the fodoval assembly or by 60,000 Swiss citizens, 
the question of revision must be submitted to a popular 
vote,^ ^ also the draft of the revised constitution, — these 
provisions* contained already in the constitution ofil848, 


forming ft species of ^‘obligatory It was 

posed that this plan would lead to radical and sweeping 
changes ; but as a matter of fact there have been (1874-^6) 
about one hundred and seven federal laws and resolutions 
passed by the assembly, of which nineteen were by the 
referendum submitted to popular vote, thirteen being re* 
jected, while six only were accepted, — the rest becoming 
law as no referendum was demanded. There has been a 
very steady opposition to all schemes aiming at increased 
centralization. By the constitutions of 1848 and 1874 
Bwitzerland has ceased to be a mere union of independent 
states joined by a treaty, and has become a single state 
with a well-organized central Government, to which have 
been given certain of the rights of the independent 
cantons, but increased centralization would destroy the 
whole character of the Confederation, in which the can- 
tons are not administrative divisions but living political 
communities. Swiss history teaches us, all the way 
through, that Swiss liberty has been won by a close union 
of many small states, and we cannot doubt that it will be 
best preserved by the same means, and not by obliterating 
all local peculiarities, nowhere so striking and nowhere so 
historically important as in Switzerland. 


Chronological Table of Chief Events. 


1291. First League of the Three 
Lauda 

1315. Morgarten. 

1853. The Eight Orte complete. 
1886. Senipach. 

1388. Nafela 

1394. llapsburgsgive up rights. 
1444. St Jakob^au der Airs. 
1474. Everlasting Compact. 
1476. Crausov and Morat. 

1481. Compact of Stana 
1499. Practical Freedom from 
the Etupiro. 


1538. The Tliirtocn complete. 
1516. Alliauce with France. 
3531. Eappel. 

1586. Golden League. 

3648. Formal! Ft eodom from the 
Empire. 

1798. The lielvetic Kepublie. 
1803. Act of Mediation 19 
Cantons. 

183 6. Federal Pact — 22 Cantons. 

1847. Sonderbund War. 

1848. Federal Constitution. 
1874. Revised Constitution. 


OtneraJ Authot itin tlio eaily lilstoiy, the woiks of TIuhn, Rlllict, and 
Von W>iis (M'e iBLL) may be conmltcd. (o) political hintoiy thuac of 

Daftui't, Daiidliker (larse and amall veirlotm), Uenne am l{h}n, OocIihU, Stiickicr, 
Vallieniin; and. for (uuHtUutlonal hlstoiy, those of UlmncT, Uluntschli, I)ubt, 
Meyer, and Orelll. Of those named, the a oiks ot Rllllet, liUndllker (the 
small vctslon), btritkler, Dubs, and Oiclli ate bout siiitid for foitign roadera. 
Books on loial histoiy and on sptclal pciiodn abound, and many ^rry rnluable 
essays aie hiddin In the publications of the nnineious cantonal histnrica] 
societies. Of modem English works i elating to bait/eiland the most note- 
woithv ftto O. Giote, firvtn Letters ciwrcrn»ii»/ Vit Polttia of SwtUetland [the 
Sotidiibund War of 1847J (ortgliislly publMucl 1817, lepiinted ]8?d), and £. 
A. l<teetnnn, jRe\lc>w of Kiik’s *Cli4ilcs the Bold in UntoiiiOl ttnt 

scries, 1872 pp. 835-870, omO Butomal GeoQt aphv of 1881, The in%at 

Untonsth Otographtneher Atla* der 9chwt%tt by Vogchn, Mi ycr von KnOD.iu, and 
Von WykB (Zuilcli, 1870), Is almost lndlspcns.tb]e to unj sciious student of Swiss 
history. Gerster's small maps oio appended to Oechsirs histoiy, and also pub- 
lisiied sepoiately. (W A, B 0.) 


Part IIL — ^Literaturk. 

It can hardly be said of Bwitzerland that she possesses 
a truly national literature. She has a literature in French 
and a literature in German, but these literatures are not 
the expression of a common intellectual life, for the 
German and French cantons have always been to some 
extent dominated by different ideas and sympathies. 
Political union has been only in part associated with the 
deeper union which relates to purely ideal interests. 
Even the difference between the French and the German 
literatures of Switzerland does not give a complete con- 
ceiition of the diversity of thought and sentiment which 
exists in the country. Switzerland has also produced 
Italian writers and writers who use the Romansf^ dialect 
of the Grisons. The Homansch and Italian branches of 
her literature are not, however, sufficiently important to 
deserve more than passing notice. ^ 

During the straggles against the Hapsburgs the mem- 
bers of the Confederation were too seriously occupied in 
defending their political rights and in adding to their 
territory to be very eager for the satisfaction of intellectaal 
needs. They product some vigorous war songs, but in 
other respects they were contmit with such literature as 
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laiglit liappen to rwh tbom from neighbouring countries. 
At the time of the Beformation there was much Intel- 
iectual activity in Switzerlandi but it related chiefly to the 
controversy ci the Protestants with the Church of Rome ; 
and Zwingli, Ballinger, and the other Reformers of the 
German cantons were not, like Luther, wise enough to 
write important treatises in the language of the people. 
They wrote chiefly in Latin, reserving the use of Gorman 
for sermons and hymns. One good writer of this period 
whose interest was not confined to theology was Francis 
Bonnivard, who, although a native of Savoy, had, as 
prior of the monastery of St Victor, been associated with 
Geneva before the Reformation. He was one of the most 
resolute of those who opposed the ambition of Charles 
IIL, duke of Savoy ; and it is ho whose suflerings in the 
service of his ado[)ted country have been immortalised by 
Byron in “ The Prisoner of Chillon.” After his release from 
imprisonment he became a Protestant, and wrote in French 
several important books, the chief of which is his Chron- 
vjun de This work is written in a bright and 

animated style, and is especially valuable for its account 
of events with which the author himself was connected. 
Another vigorous writer of the 16th century was ASgidius 
Tschudi, who remained loyal to the Roman Church. He 
devoted himself with enthusiasm to the study of history. 
The only result of his labours given to the world in his 
lifetime was Die uralt wnhrhxifftig alpUch HMtia, but 
several other works have since been published, the most 
important bein^ his Chronicon Ildvfticum and his Haupt- 
schlimd m venchiedmen AUerthamem, 

After the Reformation a respect for learning u%8 main- 
tained by the univerhity of Basel, the Carolmum of Zurich, 
and various othor educational institutions ir^ the leading 
towns of the Confederation ; but for a long time Switzer- 
land took little part in the literary movement of Europe. 
Theology was still generally thought to be the only 
subject worthy of study by serious minds, and theologians 
continued to write their books in Latin (as, for example, 
C. Gessner of Zurich). In this respect their example was 
followed by men of science. In the few instances in which 
scholars belonging to German cantons wished to appeal to 
readers who were not specialists, they wrote in French, for 
Switzerland was so intimately associated in politics with 
Franco that the French language was spoken by the edu- 
cated classes in all parts of the country. French litera- 
ture was the only modern literature of which they had any 
real knowledge. 

Early in the 18th century there were many signs of an 
intelloctual awakening both in the German and in the 
French districts. The literary activity manifested in the 
Gorman cantons was indirectly connected with the fact 
that they had been gradually acquiring a stronger sense 
of political independence. They bad been alienated from 
France by the arrogance of the French Government, and 
had boon forced to consider whether it might not bo 
possible for Switzerland to defend her own interests with- 
out foreign patronage. Here and there scholars began to 
interest themselves in Swiss history, and to take })iide 
in the achievements of the forefathers ol the icpublic ; 
and, in proportion as patriotic sentiment increas(‘d, 
thoughtful men became less inclined to take all their ideas 
from the country to which alone they had hitherto looked 
for intellectual guidance. They studied with greater 
earnestness the literatures of Greece and Rome, and sonic 
of them turned to English literature, with which they had 
not up to this time had the slightest acquaintance. Those 
influences gave a powerful impetus to the best aspirations 
of the German jiopulation of Switzerland, and it was not 
in literature only that important results were achieved. 
Members of the family of Bernoulli at the university of 
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Basel had already been doing great work in mathematios; 
and now the fame of Switzerland as a country favourable 
to the development of science was extended by many 
investigators, t^e best known of whom were Euler, Haller, 
Scheuchzer, and Muralt. 

The writer who first gave expression to the most Bodmer 
characteristic literary conceptions of bis time in Switzer- ^ 
land was J, J, Bodmer, a native of Zurich. He was a®*]^ 
good classical scholar, and in youth had made himself ^ 
familiar with some of the masterpieces of English, French, 
and Italian literature. In 1721, in association with his 
friend Broitingor, a learned Protestant clergyman in 
Zurich, he began to issue the Discurse der Maler^ written 
in imitation of the style of the English essayists. In this 
periodica] the two friends criticized freely tbo w'orks of 
some popular German verbifters, and they wrote with so 
much force and confidence that they soon exercised con- 
siderable influence not only in Switzerland but in Germany. 

When the value of their work was beginning to be 
recognized, a high place was taken among Gorman men 
of letters by Gottsched, a prufebsor at Leipsic. He was 
an ardent admirer of the classic drama of France, and 
gathered around him a number of enthusiastic disciples, 
known as the Saxon school. For some time ho was on 
friendly terms with the Swiss critics, with whom he agreed 
in condemning the wild extravagance of Lohenstein and 
his imitators. Bui when Bodmer and Broitinger went on 
to praise English literature, and to call attention especially 
I to the splendid qualities of Milton, Gottsched denounced 
their opinions as utterly false and misleading. The result 
was that a bitter controversy broke out between the Saxon 
and Swiss schools, Bodmer and Breitinger presenting an 
I elaborate statement of critical doctrine, the former in 
Vom Wunderbaren in der Pome (1740), the latter in 
Knimlue Dxchtkumt (1740). The controversy was foUowed 
with great interest by many readers, and, although it was 
by and by almost forgotten, it helped to prepare the 
way for the outburst of German literature begun by 
Klopstock, Wieland, and Lessing. The theories of ail the 
combatants were to some extent crude and even grotesque, 
but Bodmer and Breitinger did excellent service by the 
vigour with which they protested against the notion that 
poetry is merely the work of the understanding acting in 
subjection to rigid rules, and by their enthusiastic appro 
ciaiion of gicat English writers. Bodmer also opened fresh 
sources of inspiration by editing a pait of the Nibelmgm- 
hed and some poems of the Minnesinger, — undertakings in 
which lie anticipated the labours of the Romantic school. 

He wrote an epic, the Noaddde, and several dramas, but 
his work as a poet is feeble and unimportant in compari- 
son with his achievements as an editor and critic. 

A. von Haller, who made liis farno chiefly as a man of Hsllsr. 
science (see vol. xi. p. 396), ranked in literature also 
among the foremost men of his day. His poems are too 
directly didactic to give much pleasure to modem readers, 
but in some of them- (‘specially Die A I pen — there are 
})assages of striking force and beauty. Halier know the 
AIj)8 not merely from books but by having visited them, 
and to liim belongs the credit of having revealed that they 
appeal powerfully to the imagination, and of having asso- 
ciated them with great thoughts and aspirations. Ho 
wrote several jirose romances, but outside of Switzerland 
these works, whicli had many readers at the time of their 
publication, are now practically forgotten. 

A Swiss writer of the 18th century who, as a poet, Gesiner. 
became more famous even than Haller was Solomon 
Gessner. At Berlin and Hamburg ho came under the 
influence of Ramlcr and Hagedorn, and after his return 
to his native town Zurich, where ho lived as an artist, he 
published a series of idyllic poems which excited universal 
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The adit wmter of bb ^tingt inid }4fi 
prove idy], Iht Tod Abtr^ (1766), Thb work wav bopi** 
lated kto many langnaga, add was reoeivecl irith not less 
favour in Germany^ Franoe, and England than in Soritier- 
land* There is not much serious thought in Oessner’a 
works, and his sentiment sometimes degenerates into senti- 
mentalism, but a permanent place is secured for him in 
literature by bis simple, luoid style and by the delicate 
grace of his sketches of ideal scenery. These qualities were 
warmly appreciated by Leasing and afterwards by Qoetbe. 

Of the German Swiss poets who were born after Gessner 
had become famous the best were J. O. Salia-Seewis and 
J, M. Usteri. Salis-Seewis was acquainted with Goethe, 
Schiller, Herder, and Wieknd, but he was not so much 
influenced by them as by a greatly inferior poet^ Matthison, 
whose ideas and methods closely resembled his own. 
There is little variety of sentiment in the poems of Salts- 
Seewis, but their uniformity of tone is prevented from 
being tiresome by his perfect sincerity and by the. vividness 
of his diction. Usteri wrote at least one song — Freut 
such des Lebens ” — which became popular among Germans 
of all classes, but his most important writings were some 
clever stories in the German dialect of Zurich. 

Philosophy^ in the strict sense of the term, was not 
profoundly studied in the German cantons in the 18th 
century, but philosoiihioal problems, especially those relat- 
ing to ethics, were discussed in a popular style by a good 
many more or less able writers. Of these writers one of 
Onuaer- the most renowned was J. G. Zimmermann. His chief 
writings are Veher die MmamkeU (1755) and Vcm Nation^ 
qJMLu (1768). These works present a strange combina- 
tion of cynicism and sentimentdism, but they profoundly 
impressed Zimmermann’s contemporaries, and were trans- 
lated into most European languages. J. O. Sulzer spent 
the greater part of hia life in Berlin, where he was held in 
mucn esteem at the time when Leasing was beginning to 
make a name as a critic and dramatist. His principal 
work is his AUgenieine Thtorit der Bcfumm Kunste^ in 
which he tried to present a complete exposition of the laws 
of art, starting with the philosophical principles of Wolf, 
and combining them with critical doctrines derived from 
English and French writers. His style is somewhat cold 
and formal, and to later generations his governing 
thoughts have seemed meagre and unfruitful. H. R. 
Hirzel wrote Dob Bild eincB wahren Patriotm (1767) and 
various other works, in which he displayed a considerable 
power of expounding and illustrating great moral priuciples. 
He is remembered chiefly, however, by a charming descrip- 
tion which be wrote of a day spent by Klopstock and him- 
self with some friends on the Lake of Zurich, — a day 
celebrated by Klopstock in one of the finest of his early 
Xfsvster. odes, J. K, Lavater made some reputation as a poet, but 
he owed his fame chiefly to his Phynognomucht FragmenUe 
(1775-78), in which he sought to develop the idea that 
the face presents a perfect indication of character, and that 
physiognomy may therefore be treated as a science. His 
notions are arbitrary and rather mystical, but ho expressed 
them with so much vigour and enthusiasm that he found 
many admirers and disciples. J. H. Pestalozzi was a less 
pretentious but infinitely more useful writer than Lavater. 
Early in life, mainly through the influence of Rousseau, he 
became empressed by the necessity of a radical change in 
the methods of popular education ; and with splendid self- 
sacrifice he devoted his energies to the task of realizing his 
ideas and of inspiring others with a sense of their import- 
ance. His writings— of which Lienkard und Oeririd is 
the best— *are not distinguished by any remarkable literary 
qualities, but his theories made his name famous all over 
the civilized world, and children in every good school may 
still be said to profit indirectly by his laboaia. 
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were afterwards set forth with wider knowledge and deepwr 
insight by Herder. J. H. Tschudi and J. J. TMhiidi^ W 
descendants of ^gidius Tschodi, also did much good work 
as historians. Greater than any of these— the foremost 
historical writer of Switzerland— -was J. von Mlitler^ whose Sf Ittk 
writings marked an era in German literature. His master^ 
piece is his OeBchickU der sehweuierUAm Bidgm^eimkefft 
(1780). Muller had not an adequate appreciation of the 
laws of evidence in historical inquiry, but he was inde- 
fatigable in research, and no German historian of his time 
had so great a power of bringing out the significance of 
facts by his method of grouping them. His style, although 
Bometimes obscure and rhetorical, was often made warm 
and glowing by his eager love of freedom and justice. 

The literary movement of the French districts in the 
18th century had little direct relation with that of the 
German cantons. It sprang chiefly from the influence of 
French refugees, who flocked in great numbers to western 
Switzerland after the revocation of the edict of Nantes. 

The most energetic of the French writers of Switzerland in 
the first half of the 18th century was Bourguet, the son of Bottif 
a refugee. He travelled in Italy and Holland, and on his 
return to Geneva founded the Bibliotk^que Itcdigue^ which 
appeared from 1729 to 1734. In carrying on this 
periodica], which extended to eighteen vt^lumes, Bour^et 
was aided by a good many Swiss writers — among others 
by Abraham Ruchat and Loys de Bochat of Lausanne. 
Bourguet’s ccflleagues also contributed articles to French 
periodicals of a similar kind in Holland, three of whicb- 
the Bibltoth^ue Universelh et Iltstorique, the BUdioth^que 
Choide, and the BiblwtJi^e AntieTme tt Modeme — were 
conducted by Jean le Clerc, a native of Geneva. In 1732 
Bourguet started at Neuchfttel the Mercure Suisse^ which 
went on until 1784 and did much to stimulate the Interest 
of its readers in science, literature, history, and archmoiogy. 

The indefatigable editor and his colleagues did not con- 
fine themselves to journalistic work One of his books — 
Traits des PHnfactions — was an important contribution to 
geology \ and Loys de Bochat wrote a careful book entitled 
Mhumres Criivqms sur VHisldre Ancienne de la Suisse, 
Ruchat was the author of Histoire de la Be/orTnatim de la 
Suisse and of Bdices de la Suisse. The writings of J. P. Crom 
de Crousaz, a friend of Bourguet, display no remark- 
able qualities, but two of them, his Bmmen of Pope’s 
Bhsay on Man and his Commeniaire on the same poem, 
have some interest for English readers. An English 
translation of the Examen by Mrs Elizabeth Carter was 
publislied in 1739, and led to the intervention of War- 
burton, who considered it necessary to prove that the Essay 
was not in any way hostile to religion. 

During the second half of the 18th century all Europe Boumk 
was reading the works of a Swiss writer, by far the most 
illustrious man of letters whom Switzerland has produced 
— J, J, Rousseau. He moved civilized mankind by nfany 
a doctrine which no one now holds to be true, but he 
owed his astonishing influence not so much to his fallacies 
as to his ])as8ionate zeal for the rights of the poor, to 
his enthusiasm for the free development of individual 
character, and to the power with which he reflected in bis 
writings the beauty and the splendour of the external 
world. Of his own happiness he made shipwreck ; but, if 
we judge his work simply by the practical results whidh 
sprang from it, he was perhaps the greatest literary force ^ 
of modem times. His family was of French origin, but it 
had been so long settled at Geneva that it become 
thoroughly Swis^, and to this fact were due some of the 
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Of the other Fieeeh writere of Switzerlazid in this 
the meet eminent ms peihaps RB.de Saussure, who, in 
hie iant Us Alpss (1776-^79), presented in a lucid 

and attractive atyle the results of much careful observar 
tiOn. Be was one of the founders of geol^, and made im- 
portant contributions to several other sciences. Another 
dh^ingttiahed scientific writer of this time was Charles 
Bonnet, the aul^r of several valuable works on natural 
history and psycholo^. His general conception of the 
order of the world ne developed systematically in his 
Cwitmiicaum de la Nature (1764). Much good work 
was also done by the brothers De Luc, one of whom, Jeau- 
Andni de Luc, gave in Lettres mr QtielqueB Parties de la 
Suisse (1787) a very vivid picture of the physical, social, 
and political peculiarities of a portion of Switzerland. 

Some clever books were written by Madame de 
Charri^re, a native of Utrecht, who settled with her hus- 
band in the principality of Neuclifitel in 1771. Much 
interest was ezeit^ by her lively Lettres jUcrites de 
Lausams and by her Lettres NeuchMeloises^ and both in 
Switzerland and in France there were many admirers of 
her Jl^art Smtimmtal and of the corresponding work 
Lettres de Mistress Henley, Samuel Constant, the father 
of Benjamin Cemstant, wrote Gamdle and some other 
romances in the form of letters ; and Cmtes MorauXy in 
the style of Marmontel, were written by J. Senebjpr, who 
did bettor work as an investigator m physioa and physio- 
logy. , 

In the second half of the 18th century there were in 
French Switzerland many ardent students of history. 
One of the ablest of them was P. H. Mallet, who took as 
his special subject the antiquities of northern Europe, but 
wrote also works ou the general history of Denmark, 
Brunswick, and Hesse. B^ranger was the author of a 
Huttoire de Qeuhe ; and Lamberty, who had served as 
secretary of several legations iu Holland and Germany, 
brought together in his Mhnaires many interesting details 
about events of which he had personal knowledge. A 
good history of Switzerland to the 17 th century was written 
by De Wattoville, and Philibert dealt with the same 
subject in a work entitled Les RSvolvtums de la Haute- 
AllemaynSy in which he brought the story down to 1468. 
G. E. von Haller wrote several excellent historical works, 
the most important of which was his BiUiatJiek der 
Sehvfeizergeschushte, 

From the latter part of the 18th century onwards French 
Switzerland has produced many influential writers, but 
they have been so intimately connected with France that 
their works properly belong to French literature. Necker, 
who played so great a part in France before the Revolu- 
tion, was one of the greatest writers of his age on politics 
and finance ; and his daughter Madame de Stael, whom, 
although she was bom in Paris, Switzerland may also claim, 
stands in the front rank of women who have devoted them- 
selves to literature. Her most brilliant work, Corinney was 
perhaps of less real importance than De VAllemagney from 
which Frenchmen obtained for the first time authentic 
information as to tbe intellectual development of Germany. 
Bei^amin Constant wrote a woric on the source, forms, and 
history of religion ; he was also the author of Adolphty a 
romance, and adapted Schiller’s WaUenstem for the French 
stage. But his principal work is the collection of his 
Discours Prmonsis d la Chamhre des DkpuJUUy in which he 
eloquently defends, from many points of view, the prin- 
ciples of constitutional government. De Sismondi dis- 
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of the sulgeots on which he wrote to eonsmt his works^ 

His Histsirs des Premgaisy although planned on too vast a 
scale, is a wonderful monument of industry, learning, and 
literary skill, and not less valuable in their own way afe 
his Histoire de la Eenalssance de la JAherU eu Itolie and 
his jDs la Ldthot/uxe du Midi de V Europe, A. Vinet, an VM 
eminent Protestant theologian, produced a great impression 
by his Disoours sur Qudques Si^ets ReUgieux and various 
other theological works, which are full of vigorous thought 
expressed in a clear, direct, and manly style. Among 
Swiss novelists R. Topffer, author of LHerilagey TraverUey 
and many other works, takes a distinguished place. His 
early writings attiacted the attention of Goethe, who read 
them with pleasure; and Sainte-Beuve, in praising Topfieris 
methods, gave utterance to the general opinion of educated 
Frenchmen. The three brothers Andre, Antoine Elisde, and The 
Joel Cherbuliez, and their sisters Adrienne and Madame Ohsi 
Tourte-Cherbuliez, were all well known writers ; and Victor 
Cherbuliez, the son of Andre, is one of the brightest and 
most fertile novelists of the present day in France. He 
commands respect also as a writer on politics. 

In the later literature of the German cantons there are 
not so many famous names as in the later literature of tiie 
French cantons. Of a group of writers who connected the 
influences ol the 18th century with those of the 19th, J. Albertinl 
B. Albortini was the most x>riginal ; but he appealed to a 
comparatively small class. He was a bishop in the church 
of the Moravian Brethren, and his poems give powerful 
expression to the deeply religious sentiment Of his sect* 

A romance by J. C. Apponzeller — Gertrud von 
(1813) — was so popular that it was translated into French, writer. 
Dutch, and English , but it has not maintained the high 
place which was for some time attributed to* it. J. B. Wysa 
WysB edited the Alpenrosen from 1811 for about twenty 
years, and for this periodical he wiole many poems, taking 
his subjects chiefly from Swiss history and legends. Ho 
completed and published a story begun by his father, Der 
Schweiaerische Rohmsoiiy translations of which have been 
widely circulated in France, Spam, England, and America. 

He also wrote ^'llufst dn, mem Vaterlaud,” the great 
national song of Switzerland. A. E. Frohlich was a good FtSblich 
writer of fables, and J. A. Henne made a considerable Henne. 
reputation, not only as a poet but as the writer of a work 
entitled Manetlios, die Ortgmes unserer Gesikuhte und 
Chronologisy in which he sought to prove the European 
ongm of the Aryan race. T Meyer-Menan, author ol the Meyer- 
well-known song, *‘lch ging so ganz alloine,” was also 
vigorous dramatist. Dramatic and lyrical [XTems of some 
power were written by T. Bornhausor, but they were too Bom 
plainly intended to serve a political party to have per- 
manent significance. A more poetical writer was B. Beber. 
Beber, whose Ihlder aus den Burgunder-Krxegen present 
a series of glowing pictures from one of the most splendid 
periods of Swiss history. 

All these writers wore surpassed by Albeit Bitzius, BiUms. 
known as Jeremias Gotthelf fiom the title of his first 
book. He was the vicar of Liitzelfluh, and for many years 
found ample scope for his eneigics in quiet works of 
benevolence. Der Bauerspiegdy oder Leh^geschichU des 
Jeremias Gotthelf y published m 1836, when he was nearly 
forty years of age, at once made bis name famous, and it 
was followed by Uh der Knechty Uli der PoehteVy Leiden 
und Freuden ernes Srkulmeistersy and other powerful tales. 

The charm of his vrritings springs from the fact that they 
are an accurate representation of the thoughts, feelings, 
and habits of the people among whom he labour^ 

Bitzius was a man of an ardent and impulsive temper, 
but a close observer, capable of penetrating far below the 
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surface of life, and endowed with a lemarfeable fsmlty 
of reproducing his impressions in striking imaginative 
pictures. His style is often rough and careless, out his 
artistic defects are never serious miough to intempt the 
free development of his fresh and vivid conceptions. 

Another Gorman writer of Switzerland whose name is 
well known beyond the limits of his own country is 
Gottfried Keller. He established his reputation by his 


romance JDct QrUihe Htmrkh (18S4),4|ttd alteprnau^f ^ 
published J>U LeuH von Seldwyla, a series fxf tales of 
village life, and SUbm Legenden, He is also the author 
of some volumes of poems. 

Sso E. H. Gaullieur, !&ude8 t/wr VHistoire LiUiraiin d$ la Snim 
Franmue (1856) ; J. 0. Morikofer, IH$ sehmizeriBche JMmiur dea 
aehtxakfUen Jahrhwndtfrts (1861); and B. Weber, Dis 
NatknalWeratur dcr dciUat^hen Schweiz (1666’*67). (J* SI*) 
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SWORD. Origins and Early i^orww.— The sword is a 
hand^weapoa of metal, distinct from all missile wea^ions 
on the one hand, and on the other hand from staff- weapons, 
- -the pike, bill, halberd, and the like, — in which the metal 
head or blade occupies only a fraction of the effective 
length. The handle of a sword provides a grip for the 
hand that wields it, or sometimes for two hands ; it may 
add protection, and in most patterns does so to a greater 
or less extent. But it is altogether subordinate to the 
blade. For want of a metal-headed lance or axe, which 
indeed were of later invention, a sharpened pole or a thin- 
edged paddle will serve the turn. A sword-handle without 
a blade is naught ; and no true sword-blade can be made 
save of metal capable of taking an edge. There are so- 
called swords of wood and even stone to be found in 
collections of savage weapons. But these are really 
flattened clubs ; and the present writer agrees with Gen. 
Pitt-liivers in not believing that such modifications of the 
club have had any a])preciable influence on the form or use 
of true*swords. On this last point, however, the opinions of 
competent archaeologists are so much divided that it must 
be regarded as fairly open. We will only remark that the 
occurrence in objects of human handiwork of a form, or 
even a series of forms, intermediate between two types is 
not conclusive evidence that those forms are historical links 
between tlie ^different types, or that there is any historical 
connexion at ail. in the absence of dates fixed by external 
evidence this kind of comparison will seldom take us be- 


yond plausible conjecture. A traveller who had never seen 
velocipedes might naturally suppose, on a first inspection, 
that the tricycle was a modification of the old four-wheeled 
velocipede, and the bicycle a still later invention ; he would 
perhaps regard the two-wheeled ** Otto ” as the historical 
link between tricycles and bicycles. But we know that in 
fact the order of development has been quite different. 

It is more difficult as a matter of verbal definition to 
distinguish the sword from smaller hand-weajions. Thus 
an ordinary sword is four or five times as long as an 
ordinary dagger: but there are long daggers and short 
swords ; neither will the form of blade or handle afford any 
certain test. The real difference lies in the intended use 
of the weapon ; we associate the sword with open combat, 
the dagger with a secret attack or the sudden defence 
opposed to it. One might say that a weapon too large to 
be concealed about the person cannot be called a dagger. 
Again, there are large knives, such as those used by the 
Afridis and Afghans, which can be distinguished from 
swords only by the greater breadth of the blade as com- 
pared with its length. Again, there are special types of 
arms, of which the yataghan is a good example, which in 
their usual forms do not look much like swords, but in 
others that occur must be classed as varieties of the sword, 
unless we keep them separate by a more or less artificial 
theory, referring the type as a whole to a different ori^n. 

Of the actual origin of swords we have no duect 
evidence. Neither does the English word nor^ so far as 
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aire aimra, any of fho ofodvalent mrds in other 
laagnag^es, At^ or otherwiae, throw any light on the 
loat^r* We only know that swords are found from the 
earlic^ times of which we have any record among all 
people who have acquired any skill in metal-work. There 
are two very ancient types, which we may call the straight- 
edged and the leaf-shap^ Assyrian monuments represent 
a straight and narrow sword, apparently better lotted for 
thrustbg than cuttii^. Bronze swords of this form have 
actually been found in Etruscan tombs, and by Dr felchlie- 
mann at Mycense, side by side with leaf-shaped specimens. 
We have also from Mycenm some very curious and elab- 
orately wrought blades, so broad and short that they 
must be called ornamental daggers rather than swords. 
The loaf-shaped blade is common everywhere among the 
remains of men in the Bronze Period ” of civilization, and 



(Kiel and Main?), 11 , U, lA, 11*0111 Ttajairs column 

this was the shape used by the Greeks in historical times, 
and is the shape familiar to us in Greek works of art. It 
ts impossible, however, to say whether the Homeric heroes 
wore the leaf-shaped sword, as we see it, for example, on the 
Mausoleum sculptures, or a narrow straight-edged blade of 
the Assyrian-Mycenaean pattern. In any cose, the sword 
holds a quite inferior position with Greek warriors of all 
times. We have not the means of pronouncing which 
pattern is the older. To a modern eye the Assyrian or 
Mycenaean sword looks fitter for thrusting than cutting. 
The leaf-shaped sword, so far as we know from works of 
art, was used with a downright cutting blow, regardless 
of the consequent exposure of the swordsman’s body; this, 
however, matters little when defence is left to a shield or 
armour, or both. The use of the sword as a weapon of 
combined offence and defence— swordsmanship as we now 


understand it-— is quite modem. If the sword was de« 
veloped from a spearhead or dagger, one would expect it 
to have been a thrusting weapon before it was a cutting 
one. But when we come to historical times we find that 
the effective use of the point is a mark of advanced skill 
and superior civilization. The Bomans paid special atten- 
tion to it, and Tacitus tells us how A^icola’s legionaries 
made short work of the clumsy and pointless arms of the 
Britons when battle was fairly joined.^ The tradition was 
preserved at least as late as the time of Vegetius, who, as 
a technical writer, gives details of the Ibman soldier’s 
sword exercise. Asiatics to this day treat the sword 
merely as a cutting weapon, and most Asiatic swords are 
incapable of being handled in any other way. 

Historicctl Types. — The normal types of swords which 
we meet with in historical times, and from which all forms 
now in use among civilized nations are derived, may be 
broadly classified as straight-edged or curved. In the 
straight-edged type, in itself a very ancient one, either 
thrusting or cutting qualities may predominate, and the 
blade may be double-edged or singlo-edged. The double- 
edged form was prevalent in Europe down to the 17th 
century. The single-edged blade, or backsword as it was 
called in England, is well exemplified in the Scottish 
weapons commonly but improperly known as claymores, 
and is now exclusively employed for military weapons. 
But these, with few exceptions, have been more or less 
infiuenced by the curved Oriental sabre. Among early 
double-edged swords the Boman pattern stands out as a 
workmanlike and formidable weapon for close fight ; the 
point was used by preference. In the Middle Ages the 
Boman tradition disappeared, and a new start ^as made 
from the clumsy barbarian arm which the Bomans had 
despised. Gradually the broad and all but pointless blade 
was lightened and tapered, and the thrust, although its 
real power was unknown, was more or less practised. Rt 
Louis anticipated Kapoleon in calling on his men to use 
the point ; and the heroes of dismounted combats in tba 
Morte Darihwr are described as “ foining ” at one anothei. 
In the first half of the 16th century a well-proportioned 
and well-mounted ^ ut-and-thrust sword was in general use, 
and great artistic ingenuity was expended, for those who 
could afford it, on the mounting and adornment, '^he 
growth and variations of the different parts of the hilt, 
curiously resembling those of a living species, would alone 
be matter enough for an archaeological study. One 
}>eculiar form, that of the Scottish basket hilt, derived from 
the Venetian pattern known as sihinvone^ has persisted to 
our own day >^ithout material change. 

Quite different from the European models is the crescent- 
shaped Asiatic sabre, commonly called scimitar. Wo are 
not acquainted with any distinct evidence as to the oxigin 
of this in time or place. The fame of the Damascus 
manufactuic of sword blades is of great antiquity, as 
is also that of KhorAsAn, still the ceutie of the best 
Eastern work of this kind. Whoever first made these 
blades had conceived a \ery definite idea,— that of gain- 
ing a maximum of cutting jiower regardless of loss in 
other qualities, — and execiitod it in a manner not to be 
improved ujion. The action of the curved edge in deliver- 
ing a blow is to present an oblique and therefore Highly 
a'^ute-angled section of the blade to the object struck, so 
that in effect the cut is given with a finer edge than could 
safely be put on the blade in its direct transverse section. 
In a well made sabre tlie setting of the blade with regard 
to the handle (“leadhig forward ”) is likewise ordered with 
a view to this result. And the cutting power of a weapon 
so shaped and mounted is undoubtedly very gre at. But 

' Atjrur,, 36 : *• jiritaiinorurn gladii sme mucione coiiiplexuni ar- 
moruni et m aperto pugnam nou tolerabaiit. " 
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the use of the point is abandoned, and the capacities of 
defensive use (to which Orientals pay little or no auc- 
tion) much diminished. These drawbacks have caused 
the scimitar type, after being in fashion for European 
light cavalry during the peri^ of Napoleon’s wars and 
somewhat longer, to be discarded in our own time. But, 
as long as Easterns adhere to their rigid grasp of a small 
handle and sweeping cut delivered from the shoulder, the 
Persian scimitar or Indian talwdr will remain the natural 
weapon of the Eastern horseman. Indian and Persian 
swords are often richly adorned; but their appropriate 
beauty is in the texture of the steel itself, the damascen- 
ing ” or watering ” which distinguishes a superior from a 



fTO 2.~Oilental nHordn (iH'piodaced by pormlsslon from Efforton’a Jlluttrated 
Handbook of Induxa A* pnbliHhed by the India OfHce, 1880) 1, 2, 1)ocoiat(*d 

Persian anna; 8, gauntlet sword ; 4, common ty|>u of talwdr (North Wost Pio 
vlnres). ft, yataghan type; 6, Poislan talwdr, 8, kukri (NepaO. 7. 
Ifahiatta, showing transition to gauntlut swoid 

common specimen. This process, long obscure to Euro- 
peans, has in recent times been explained (see below). 

There are special Asiatic varieties of curved blades of 
which the origin is more or less uncertain. Among these 
the most remarkable is perhaps the yataghan, a weapon 
pretty much coextensive with the Mohammedan world, 
though it is reported to be not common in Persia. It has 
been imported from Africa, through a French imitation, as 
the model of the sword-bayonets which have been common 
for about a generation in European armies ; probably the 
French authorities caught at it to satisfy the sentiment, 
which lingered in Continental armies long after it had dis- 
api^eared in England, that even the infantry soldier after 
the invention of the bayonet must have some kind of 


sword. A compact and formidaUe hand-weapon hi^ thtM 
been turned into a clumsy and top-heavy pike. If we try 
to make a bayonet that will cut cabbages, we may or may 
not get a useful chopper, but we shall certainly get a very 
bad bayonet. The double curve of the yataghan is sul^ 
BtantiaUy identical with that of the Ooorkha l^fe {huihri\ 
though the latter is so much broader as to be more like 
a woodman’s than a soldier’s instrument. It is doubt- 
ful, however, whether there is any historical connexion. 
Similar needs are often capable of giving rise to similar 
inventions without imitation or communication. There 
are yet other varieties, belonging to widely spread families 
of weapons, which have acquired a strong individuality. 
Such are the swords of Japan, which are the highly per- 
fected working out of a general Indo-Chinese type ; they 
are powerful weapons and often beautifully m^e, but a 
European swordsman would find them ill-balanced and 
clumsy, and the Japanese style of sword-play certainly has 
nothing to teach us. 

Other sorts of weapons, again, are so peculiar in form or 
historical derivation, or both, as to refuse to be referred to 
any of the normal divisions. The long straight gauntlet* 
hilted sword (paid) found both among the Mahrattas in 
the south of India, and among the Sikhs and Rajputs in 
the north, is an elongated form of the broad- bladed dagger 
with a cross bar handle {katdr\ as is shown by a transi- 
tional form, much resembling in shape and size of blade 
the mediieval English anlace, and furnished with a guard 
for the back of the hand. This last-fhentioned i>attern 
seems, however, to be limited to a comparatively small 
region. When once the combination of a long blade with 
the gauntlet! hilt was arrived at, any straight blade might 
be so mounted ; and many ap[>ear on examination to be 
of European workmanship — Cerman, Spanish, or Italian. 
There are various other Oriental arms, notably in the 
Malay group, as to which it is not easy to say whether 
they are properly swords or not. The Malay “ parang 
latok ” is a kind of elongated chopper sharpened by being 
bevelled off to an edge on one side, and thus capable of 
cutting only in one direction. The anlace incidentally 
mentioned above seems to be merely an overgrown dagger ; 
the name occurs only in English and Welsh; in which 
language first, or whence the name or thing came, is 
unknown (see Phitol, J^oc, Diet,, 8,v,), 

Modem European Developnients . — In the course of the 
16th century the straight two-edged sword of all work 
was lengthened, narrowed, and more finely pointed, till it 
became the Italian and Spanish rapier, a weapon still fur- 
nished with cutting edges, but used chiefly for thrusting. 
We cannot say how far this tiansition was influence 
by the estoc, a medieval thrusting wea})on carried by 
horsemen rather as an auxiliary lance than as a sword. 
The Roman preference of the point was rediscovered under 
new conditions, and fencing became an art. Its progress 
was from pedantic complication to lucidity and simplicity, 
and the fashion of the weapon was simplified also. Early 
in the 18th century, the use of the edge having been 
finally abandoned in rapior-play, the two-edged blade was 
supplanted by the bayonet-shap^ French duelling sword, 
on which no inii)rovement has since been made except in 
giving it a still simpler guard. The name of rapier is 
often but wrongly given to this by English writers. About 
the same time, or a little earlier, the primacy of the art 
passed from Italy to France, and there it still remains. It 
would take us too far to consider the history of fencing 
here; Mr Egorton Castle’s work will be found a trust- 
worthy guide, and almost indispensable for those who wish 
really to understand the {lassages relating to sword-play in 
our Elizabethan literature, of which the fencing scene in 
Hamlet is the most famous and obvious example. 


L 



SWORD 


803 


Meanwhile a stouter and broader ^ttem, with sundry 
minor varieties^ continued in use for nmitary purposes, and 
gradually the single-edged form or broadsword prevailed. 
The well-known name of Ferara^ peculiarly associated with 
Scottish blades, appears to have originally belonged to a 
Venetian maker, or family of makers, towards the end of 
the 16 th century. The Spanish blades made at Toledo 
had by that time acquired a renown which still continues. 
Somewhat later Oriental example, imported probably by 
way of Hungary, induced the curvature found in most 
recent military sabres, which, however, is now kept within 



Fxq. 3. — Typical £itroi)oan swordg, 10tli-18tti centuries. Keproducprl by per- 
niUwlon from Mr Effertun CaHtIrs JSehooh and JfasliTi <i/ J^re. 1, Early 
loth oent.; 3, German, e. J&60; S. Italian rapier, tbiid quarbT 16(h cent.; 
4, Spanish rapier, late Ifith cent.; 3, Italian, satno period; <1, Englisli, same 
period; 7, Eiifrlish musketeer’s hwoiM, eaily 17(h cent.; H, SiwniNii broail- 
sword, ewly 17tli cent.; 9, Venetian, c. ICSO; 10, Italian, late IGtlicent.; 11, 
English, time of Commonwealth ; 12, Fieiich lapier, r. ltij«0; 13, German Uam- 
berg, early 17th cent.; 14, Ifi, small-swords, 1700-1730. 


such bounds as not to intei’fere with the effective use of 
the point. An eccentric specialized variety — we may call 
it a “sport” — of tho sabre is the narrow and flexible 
“ schlager ” with which Gorman students fight their duels 
(for the most part not arising out of any quarrel, but set 
trials of skill), under highly conventional rules almost 
identical with those of the old English “ backswording ” 
practised within living memory, in which, however, the 
swords were represented by sticks. These “schlager” 
duels cause much effusion of blood, but not often serious 
danger to life or limb. 


There are plenty of modem books on sabre-jilay, but 
comparatively little attention has been given to its scien- 
tific treatment It is said that the Italian school is better 
than the French, and the modern German and Austrian the 
best of all. Some of the English cavalry regiments have 
good traditions, enriched of late years by the application 
of a knowledge of fencing derived from eminent French 
masters. 

Tke Manufacture of Swords , — Mechanical invention has not 
been able to supersoOe or equal liaud-work in tlio production of 
good sword-blados. The swordsinith's craft is still, no less than 
it was iu the Middle Ages, osaciitially a haiulicrait, and it requires 
a high order of skill. His rough inateiial is a bar of cast and 
hammered steel tapering from the centre to tho ends ; when this 
is cut in two, each half is made into a sword. The ‘‘ tang ” which 
Rts into the liandlo is not part of tho blade, but a piece of wrought 
iron welded on to its base. From this fiiht stage to the tiinsliiug 
of the point it is all hammcr-aiul-auvil work. S{N>ria1 tools are 
used to form grooves in the blade according to the regulation or 
other pattern desired, but tho shape and weight of the lilado are 
fixed wholly by the skilled hand and eye of tho smith. Meusuring 
tools are at hand, but are little used. Great care is necessary to 
avoid overheating the metal, which would produce a brittle ciystal- 
line grain, and to keep the surface free from oxide, which would 
be injurious if hammered in. Imtemiwring the blade the workman 
judges of the prupeu* heat by the colour. Water is ])refeiTcd to oil 
by the best makers, notwithstanding that te.m{>cring in oil is much 
easier. With oil there is not the same risk of the blade coming 
out distorted and having to be forged straight again (a risk, how- 
ever, which tho expert swordsmith can generally avoid) ; but the 
steel is only surface-liardeued, and the blade therefore remains 
liable to bond. Machinery comes into play only for grinding and 
polishing, and to some extent in the manufacture of hilts and 
appiirtenanoe'i. Tho finished blade is i»roved by being caused to 
strike a violent blow on a solid blot'k with the two sides flat, with 
the edge, and lastly with the buck ; after this the blade is bent 
flatwise in both iliiectioiis by hand, and finally the )>oiut is driven 
through a sled plate about an eighth of an inch thick. In sjute 
of all the care tliat enn he used both in choice of material and in 
workmanship, about 40 per cent, of the blades thus tried fail to 
stand the proof, and are rejected. Tho proci'ss wo have briefly 
described is that of making a really good sw ord ; of course plenty 
of cheaper and commoner weapons are in the market, but they are 
hardly fit to trust a man’s life to. It is an interesting fact that 
tho iHiculiar skill of tho swordsmith is iu Knglund so far hei editary 
that it can l)c traced back in tho same families for several gcuora* 
tions. 

The host h^teni nlades arc justly celebrated, but they aro not 
better than the best FiUropeaii one^ ; in fact, European swords are 
often mot with in Asiatic hands, remounted iu Ea.stcrn fashion. 
The “damascening” or “ w^atering” of choice Persia ii and Indian 
arms is not a socict of workmanship, but is dm* to the peculiar 
tnaniioi of making tho Indian steel itself, in which a crystallizing 
process is set up; wdieu motal of this U^xture is forged out, the 
result is a more or less regular w’avy pattern ruiiiiing through it 
No difference is made by tiiis in the pnictical qualities of the blade. 

The following list of works Ih to gulile the reader, if doHired, to fuller 

acciuointance with the hfeiatiiic and authorities of the subject, and will, ills 
hoped, tM> found useful fur that nuipose, but it does nut profess to be In itself 
sufflclent even as u Neicctiun 

Arc/tieolof/it atid General Historfr. —It. F. Burton, The Hook of the Sword (only 
ono vol. published), London, 1HH4; ('ulonel I^ne box (non MaJor>G<ii. Plit- 
Rivois), Catalogue of Aidhroftologiral Collection, South kemxngton Mveeum, 
London, 1874; ‘’IMhnltlve Warfuie,*' In Journal of the Ko>al United Seivico 
Inatltutioii, 1HG7, 186K, IHGS. Fur spf'Cial regionsand peiiods, see lion. Wllbiahatn 
Egertun, Jlludraltd JIandbook of Indian published by the India Office, 

London, IRKO; Lindunscliinlt, TraclU nntl Itewaffimng dee romUehen Ueetee 
wdhrend der Kaieereeit, Brutisalek. 1HH2; Dnnninond and Anderson, Ancient 
Skottuh Weaponi, i^dinburgh and J.ondon, issi. The nioro gene«al troatises 
and handbooks on amis and armour, such as (iinse, MeyiUk, llewili, I.<aconibe, 
Donnnin, may bo consulU'd with aihantage, but aiu not aluays to be tiustad In 
details. “The Forms and History of the hwoid," in Hrocealutgi of the Royal 
Institution, 1883, by the piosent writer, gives furthei lefeionees and citations on 
vanuiui {HilntH. 

Egerton CofA\e,Sthoohand Maetenof Fence from the Middle 
Agee to the Eighteenth Century, Ixmdon, 1883 (Including a critical blbltf>giapliy) ; 
Vigeant, fliblvtgraphte Ue VEecrtme Ancienne ct Modeme, Paris, 1882; Gomaid 
(assuinod name of Po wlllei ), Theorxe de fKientne, Paris, 1843 (hisUii leal intni- 
duetiun); Grisicr, Lee Armee et le Duel, i'aiis, 1847 (piofaee by A. Dumas); 
Chapman, Foil Practice, London, IHGl; Fotee and Obeeroatione on the Art qf 
Fencing, 18G1; J. M. Waite, Leesone tn Saltre, Arc , London, f1881| Tho Freiien 
official Manuel d'fiecrtme (apjiroved 1K77) gives a very clear and conoise summary 
of the moileni school. Coidelois's l^^one d'Annee (Paris, 1872, 2d ed)and 
CamiHo PiiWo-Ht’s Tluorie Fratiquc de 1' Eeerime (Vniie, 1886) arc tho laicst and 
best treatises on the small-sword. Theie is forthcoming in England, in the 
“ Botiininton Series,’* a work on Fencing by W. IT. Pollock and F. Oiaufurd Grove, 
to which is added Jiibliotheca Artie DtnucaUiritef a Complete and Central litbJvr, 
graphy cf the Art of tenct^ by Kgerton CosUo. 

TVeAao/opy.-- Wilkinson, Engtnee of War, London, 1841; Latham, “Tho Shape 
of Sword-filadoH,” y«iarna/ of the Royal U S. Institution, 18G3, Marey, Memoirt 
eur lee Armee Bkmehte^ Strasbtng, 1841, tronul. by Llent.-Col. Maxwell, London, 
1860. (F. PO.) 
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BWOBDnSB. BwodAbn m • auD hnll^ ol 

Bpiay^^rayed fiahes (Xtphiidss)^ the principal oharacteriatio 
cl which consists in the prolongation of the upper jaw 
into a long pointed sword-like weapon. The sword 
is formed by the coalescence of the iatermaxillary and 
maxillary bones, which possess an extremely hard texture; 
it has the shape of a much elongate cone, more or less 
flattened throughout its whole length ; the end is sharply 
pointed. It is smooth above and on the upper part of the 
sides, and rough below owing to the presence of innumer- 
able rudimentary teeth, which have no function. 

The general form of the body is well proportioned, 
somewhat elongate, and such as is always found in fishes 

swimming, as, for in- 
stance, in the mackerel 
and tunny, and the tail 


. . X • r 1 1 • Sword-Pwh 

terminates m a powerful bi- a. {UvBiu^phmiB 

lobed caudal fin A long fin ^ chellm). 
occupies nearly the whole length of the back, whilst the 
anal fin is generally interru[>te(I in the middle, and conse- 
quently appears to be double. The skm is very firm, partly 
naked, partly witli small lanceolate scales deeply imbedded 
in the skin. The teeth of the lower jaw are, like those of 
the ujiper, merely rudimentary structures, which render 
the surface of the bone rough without possessing any 
special function. 

Sword-fishes have been divided into throe generic 
groups : — 

а. ffisitophorus, with a high dorsal fin wbuli can be apt cad out 
like a sail, and with vcutial iina which are reduced to a pair of 
long atyhiorm appendages. 

б. Tetrajdarua, with a dorsal fin of which the anterior mya only 
are elongate, the reinanidci of the fin being low oi paitly oDsolcte, 
and with styliform venttal fins as in the picceding genus. 

0 . Xiphias, W'ith the doiaal fin aliaped as iii Tefwpfurus, but 
without Tontiol fins. 

Sword-fishes are truly ])elagic fishes, which either singly 
or in jiairs or in smaller or larger companies roam over the 
oceans of the tropical and subtropical zones of both hemi- 
spheres. Some species ivander regularly or stray far into 
the temperate seasf. Some of the tropical forms arc the 
largest of Acanthopterygian fishes, and not exceeded in size 
by any other Teleostean ; such species attain to a length of 
from 12 to 15 feet, and swords have lieen preserved more 
than 3 feet long and with a diameter of at least 3 inches 
at the base. The Ihstiuphori^ which inhabit chiefly the 
Indo-Pacific Ocean, but occur also in the Atlantic, seem to 
possess in their high dorsal fin an additional aid for loco- 
motion. During the rapid movements of the fish this fin 
is folded downwards on the back, as it would impede the 
velocity of progress by the resistance it offers to the water; 
but, when the fish is swimming in a leisurely way, it is 
frequently seen with the fin erected and iirojecting out ot 
the water, and when quietly floating on the surface it 
can sail by the aid of the fin before the wind, like a boat. 

The food of the sword-fishes i.s the same as that of 
tunnies, and consists of smaller fish, and probably also in 
great meamiro of pelagic cuttle-fishes. It has been ascer- 
tained liy actual observation that sword-fishes procure their 
food by dashing into a school of fishes, piercing and kill- 
ing a number of them with their swords ; and this kind of 
weapon would seem to be also particularly serviceable in 
killing large cuttle-fish, like the saw of saw-fishos, which is 
used for the same purpose But the swords of the large 
species of llistiophorus and Tetrapiurus are, besides, most 
formidable weapons of aggression. These fishes never hesi- 


tete to attack w1»1m nod other la»gc by 

r^tedly Btobbing town, genwaUy fawn too 
victorious. That they combine in these attacke 
thresher-shark is an often-repeated stoiy which has ita 
foundation in the imagination of the observer, and Wh^ 
is fully disproved by the fact that toe dentition d too 
thresher-sWk is much too weak to make an impressioii on 
the skin of any cetacean. The cause which excites swoM-^ 
fishes to such attacks is unknown ; but they follow the in- 
stinct so blindly that they not rarely assail boats and sldpa 
in a similar manner, evidently mistaking them for oetar 
ceans. They easily pierce the light canoes of the natives 
of the Pacific islands and the heavier boats of the pro- 
fessional sword-fish fishermen, often dangerously wounding 
the |)erson8 sitting in them. Attacks by sword-fishes on 
ocean-going ships are so common as to be included among 
sea-risks: they are known to have driven their weapon 
thro')gh copjier-sheathiug, oak-plank, and timber to a 
depch of nearly 10 inches, part of the sword projecting 
into the inside of the ship ; and the force required to pro- 
duce such an effect has been described by Prof. Owen in a 
court of law as equal to the accumulated force of fifteen 
double-handed hammers,’* and the velocity as equal to 
that of a swivel-shot,” and ^^as dangerous in its effects 
as a heavy artillery projectile.” Among the specimens of 
planking pierced by sword-fishes which are preserved in 
the Jjritish Museum there is one less than a foot square 
which encloses the broken ends of thr.;ie swords, as if the 
fishes had had the object of concentrating their attack on 
the 8i«me vulnerable point of their supposed enemy. The 
part of thd sword which penetrates a ship’s side is almost 
always bnoken off and remains in the wood, as the fish is 
unable to execute sufficiently powerful backward move- 
ments to free itself by extracting the sword. 

In the Mediterranean and on the Atlantic coasts of the 
United States the capture of sword-fishes forms a regular 
branch of the fishing-industry. The object of the fi^erv 
in the Mediterranean is the common European sword-fish 
{Xiph%<i8 (fla(hu8)y the average weight of which is about 
one ewt, and which is abundant off the Sicilian ooastsand 
on the op 2 )osite coast of Calabria. Two methods are em- 
ployed, — that by harpoons, chiefly used for larger fish, and 
that by peculiarly constructed nets called palamitare. Thia 
fishery is very productive: a company of fishermen fre- 
quently capture from twenty to fifty fish in a single day, 
and the average annual catch in Sicily and Calabria ia 
reported to be 140,000 kilogrammes (138 tons). The 
products of the fishery are consumed jirincipally in a fresh 
state, but a portion is preserved in salt or oil. The flesh 
of the sword-fish is much preferred to that of the tunny, 
and always commands a high price. This soecies is occa- 
sionally captured on the British coast. 

On the coast of the United States a different species, 
UistiophoruB yhtJiuSy occurs ; it in a larger fish than the 
Mediterranean sword-fish, attaining to a length of from 
7 to 12 feet, and an average weight of 300 or 400 
It is captured only by the use of the harpoon* From 
forty to fifty vessels, schooners of some 60 tons, are 
annually engaged in this fishery, with an aggregate catch 
amounting annually to about 3400 sword-fishes, of a value 
of $45,000. The flesh of this species is inferior in flavour 
to that of the Mediterranean species, and is principally 
consumed after having been preserved in salt or brine. 

TTBf*ful and dotailod information on the sword-fish fishery can be 
obtained from A. T. Tozzctti, ‘^La Pesca nei Mari d’ltalia e la 
PeBca air Kstero escrcitata da Italiani,” in Catalogo 
JnUmastioTiale di Peaca in Berlino^ 1880; also from La Peaca del 
Paace-Spada nello Stretto di Memm (Messina, 1880), and from 
G. Brovin Goode, ** Materials for a History of the Sword-fish,” in 
Pepert of iho Oonmioamir of WiaK and Fiaherioa, part viil, 
'Washington, 1888. (A. ci G.) 
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* oitigr of ISttgoii Om^ <m the OuU of 
l!hrt»tiit&| betwm the rivers Grediu (Orati) and Sybarie 
(Obseilei which now meet 8 miles from the sea, but anciently 
had inaependent months, was the oldest Greek colony 
in this region. It was an Achaean colony founded by 
Isus of Helice (720 B.a.), but had among its settlers many 
Treesenians, who were ultimately expelled. Placed in a 
very fertile, though now most unhealthy, re^on, and fol- 
lowing a liberal policy in the admission of citizens from all 
quarters, the city be^me great and opulent, with a vast 
subject territory and divers daughter colonies even on the 
T^henian Sea (Posidonio, laus, Scidrus). For magnifi- 
cence and luxury the Sybarites were proverbial throughout 
Greece, and in the 6th century probably no Hellenic city 
could compare with its wealth and splendour. At length 
contests between the democrats and oligarchs, in which 
many of the latter were expelled and took refuge at 
Crotona, led to a war with that city, and the Crotoniats 
with very inferior forces were completely victorious. They 
razed Sybaris to the ground and turned the waters of 
Crathis to flow over its ruins (510 B.C.). Explorations 
undertaken by the Italian Government in 1879 have failed 
to lead to a precise knowledge of the site. 

See Acailemy, vol. xvii. p. 78 (24th Janiiaiy 1880); Lenormant, 
Jm Grandt-OHce (1881), i. 825 aq , ; and ThuiIii. 

SYCAMORE. See Fio, vol. ix. p. 154, and Maple, 
vol. XV, p. 524. 

SYDENHAM, a suburb of London, in the county of 
Kent, is finely situated chiefly on elevated ground about 
7 miles south of Charing Cross, London. Thoio is rail- 
way communication by the London, Brighton, andaSouth 
Coast, the Mid Kent branch of the South-EafiAcrn, and the 
London, Cliatliani, and Dover lines. Formerly^Sydcnbam 
was a small hamlet of Lewibham, which rose into favour 
from its sylvan beauty, its plcsasant situation, and its 
medicinal waters. Those springs were discovered in 1640 
on Sydenham common. The quality of the water re- 
sembled that of ISpsoin, and was regarded as efiicacious 
in scorbutic and paralytic affections. After the construc- 
tion of a railway the suburb grow into liigh repute as a 
residence, especially for the wealthier commercial and jiro- 
fessional classes. The construction of the Crystal Palace 
(see London, vol. xiv. ji. 836) in 1854 greatly aided the 
prosperity of Sydenham, although the liuilding is not 
within its boundaries. There is a public lecture liall and 
literary institute at Syd(mbam Hill, and a school of art, 
science, and literature in connexion with the Crystal 
Palace. The charitable institutions include a home and 
infirmary for sick children and the South London dispen- 
sary for women. The population of the township (area, 
1623 acres) was 19,065 in 1871, and 26,076 in 1881. 

SYDENHAM, Thomas (1624-1689), “the English 
Hippocrates,” was born at Winford Eagle in Dorset in 
1624, where Els father was a gentleman of property and 
good pedigree. At the ago of eighteen ho was ^'ntered at 
Magdalen Hall, Oxford ; after two years his college studies 
appear to have been interrui)ted, and he served for a time 
as an officer in the army of the Parliament. He complofod 
his Oxford course in 1648, graduating as bachelor of medi- 
cine, and about the same time he was elected a fellow of 
All Souls College. It was not until nearly thirty years 
later (1676) tliat he graduated as M.D,, not at Oxford, 
but at Pembroke Hall, Cambridge, where his oldest son 
was then an undergraduate. His interest in medicine 
eems to have been aroused at an early age. Nothing is 
«nown of Sydenham’s life between 1648 and 1663; but 
it is probable that he spent part of the time at Oxford. 
It is said also (on the authority of one Desault, in a work 
published at Bordeaux in 1733) that he studied at Mont- 
pellier, although it is not so stated by himself in his 


-s YD m 

dedicatoiry letter io Dr Mapletpft, among the oflunr anto- 
biographical facts these given. In 1663 he passed the 
examinations of the College of Physidaus for their licence 
to practise in Westminster and 6 miles round ; but it is 
probable that he had been settled in London for some 
time before tliat. Tliis minimum qualification to practise 
was the single bond between Bydenham and the College 
of Physicians throughout the whole of his career. He 
seems to have been distrusted by the heads of the faculty 
because he was an innovator and something of a plain- 
dealer. In his letter to Mapletoft he refers to a dess of 
detmetors “ qui vitio statim vertunt si quis novi aiiquid, 
ab illis non prius dictum vel etiam inaudituin, in medium 
proferat”; and in a letter to Robert Boyle, written the 
y^r before his death (and the only authentic Hjiecimen of 
his English composition that remains), ho sa>s, “I have 
the happiness of curing my patients, at least of having it 
said concerning me that lew miscarry under me ; but [1] 
cannot brag of my correspondency with some other of my 
faculty. . . . Though yet, in taking fire at my attempts 
to reduce practice to a greater easiness, plainness, and in 
the meantime letting the mountebank at Charing Cross 
pass unrailed at, they contradict themselves, and would 
make the world believe I may prove more considerable 
than they would have me.” Sydenham attracted to him 
in warm friendship some of the most discriminating men 
of his time, such as John Locke and Robert Boyle. His 
first book, Mfihodua CuranJlFrbre8^vf2i& published in 1666; 
a second edition, with an additional chapter on the plague, 
in 1668; and a third edition, much enlarged and bearing 
the better-known title of ObseriHJiUmes Medita^ in 1676. 
His next publication was in 1680 in the form of two 
Epistolm Respomoriip^ the one, “On Epidemics,” addressed 
to Brady, rogius profeasor of ]>hysic at Cambridge, and 
the other, “ On the Lues Venerea,” to Paman, public orator 
at Cambridge and Gresham ])rofessor in London. In 1682 
he issued another Dmertatw EpisU)lari%^ on the treatment 
of confluent smallpox and on hysteria, addressed to Dr 
Cole of Worcester. The Trariatm da Podatjra et Ilydrope 
came out in 1683, and the ScJiedula MmitorUi de Nov» 
FtbrU Tnyrf^m in 1686. His last com])lete(l work, Pro- 
ct>» 8 U 8 Integri, is an outline sketch of jiatliology and prac- 
tice ; twenty copies of it were printed in 1 692, and, being 
a compendium, it has been more often rejiublished both at 
homo and abroad than any other of his writings scjiarately. 
A fragment on pulmonary consumption was found among 
his papers. His collected writings occupy about 600 pages 
8vo in the original Latin. 

Hardly anything is known of Sydenliam’s personal 
history in London. He died in an acute paroxysm of 
gout in December 1689. He was buried in the church of 
St James's, Piccadilly, where a miual slab was put up by 
the College of Physicians in 1810. 

Although Sydeuliam was a highly successful practitioner and 
saw raoic than one now edition ot Ins vaiious tiacUtes called for, 
besides foreign ropiinls, in Ins lilttiinc, his lame as the father of 
English medicine, oi the English HinmuTates, was decidedly 
]>osthumous. For a long tune he was h(*M in \iiguo esteem for the 
success of his cooling (or luthcr cvpcctant) tiuatment of smallpox, 
for his lauddiium (the lust form ol a liiutuio of opium), and for his 
advocacy of the use of IViuvnin bark in cpiaitan agues. There 
wc»rc, however, those among hw coiitcnipotaries uho understood 
sonietlang of Sydenham s 1114)01 tauce iii larger inatteis than details 
of tieatmcnt and jihaunacy, chiet among them l>eing the talented 
Moitoii. But the attitude of the academical medicine of the day 
IS doubtless shown forth m Lister’s use of the Wmi “ scetaiies ** for 
Sydenliam and his adiniuis, at a tune (1694) when the leader had 
lieen dead live ycais. If theie were any doubt that the opposition 
to him was quite other than political, it would be set at rest by 
the* testimoriy of Dr Andrew Brown, ^ who went from Scotland to 
inquue into Sydenham's piactiee, and has mcidentally revealed 

^ See Dr John Brown's Uorm Subaecivw, art. **Dr Andrew Brown 
and Sydenham." 
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what was commonly thouffht of it at the time, in hie VvniiaOwy 
SekeduU tmmning Out J^ew Cure of fewn. In the eenee of 
Harveian orationa at the College of rhyaiciana, Sydenham ia 
mentioned in the oration of Arbuthnot (1727), who atylea him 
**aemulua Hippocratia." Boerhaave, the Leyden profeaaor, was 
wont to apeak of him in hia claas (which had always some pupils 
from England and Scotland) as ‘^Anglice lumen, artia Phoebum, 
veram Hipjpocratiei viri apeciem.’* Hmler also marked one of the 
epochs in hia scheme of medical progress with the name of Syden- 
ham. He is indeed famous because he inaugurated a new method 
and a better ethics of practice, the worth and diffusive influence of 
which did not become obvioua (except to those who were on the same 
line with himself, such as Morton) until a many ^eara after- 
wards. It remains to consider briefly what nia innovations wore. 

First and foremost ho did the best he could for his patients, and 
made as little as possible of tho mysteries and traditional dogmas 
of the craft. All tho stories told of him are characteristic. Called 
to a gentleman who had been subjected to the lowering treatment, 
and finding him in a pitiful state of hysterical upset, he ** conceived 
that this was occasioned partly by his long illness, partly by the 
revious evacuations, and partly by emptiness. I therefore ordered 
im a roast chicken and a pint of canary.** A gentleman of 
fortune who was a victim to hypochondna was at length told 
by Sydenham that he could do no more for him, but that there 
was living at Inverness a certain Dr Robi^rtson who had OToat 
skill in coses like his ; tho patient journeyed to Inverness full of 
Qope, and, finding no doctor of the name there, came back to London 
full of rage, but cured withal of his complaint. Of a piece with 
this is his famous advice to Blackinoio. When Blackmore first 
engaged in the study of physic he injiuircd of Dr Sydenham wdiat 
authors he should reail, and was diiccted by that physician to 
Dm Quixote, “which,*’ said he, “is a very good book ; I read it 
still.*' There were cases, ho tells us, in his practice where ** I have 
consulted my patient’s safety and my own reputation most effectu- 
ally by doing nothing at all.'* It was in the treatment of small- 
pox that Ills stai tling innovations in that direction made most stir. 
It would ^ a mistake, however, to suppose that Sydenham wrote 
no long prescriptions, after the fashion oi the time, or was entirely 
free fioin theoiotical bias. Doctnnes of disease he had, as every 
practitioner must have ; but he was too much alive to the multi- 
plicity of new facts and to the infinite variety of individual con- 
atitutions to aim at symmetry in his theoretical views or at coa- 
tisteucy between his practice and his doctrines ; and his treatment 
was what he found to answer best, whether it were secundum artem 
or not. His fundamental idea was to lake diseases as they pre- 
sented themselves in nature ami to draw up a eoinpleto picture 
(** krankhoitsbild *’ of tho Gormans) of tho omoctlvo charoctfTS of 
each. Most forms of ill-health, ho insisted, had a definite typo, 
comparable to the types of aniin^ and vegetable species. The con- 
formity of ty|)e ill the 8ym]>toms and course of a malady was due 
to tho uniformity of the cause. The causes that he dwelt upon 
were tho “evident and conjunct causes,” or, in other words, tho 
morbid phenomena ; the remote causes he thought it vain to seek 
after. Acute diseases, such as fevers and inflammations, he regarded 
as a wholesome conservative effort or reaction of the organism to 
meet the blow of some injurious influence operating from without; 
in this ho followed the Ilippociatic teaching closely as vrell us the 
Hippocratic praitice of watdiing and aiding the natiual crises. 
Chronic diseases, on the other hand, weie a dejiravod state of tlic 
humours, mostly due to eiiors of diet and general manner of hie, 
for which we ourselves were directly accountable. Hence his 
famous dictum: '*ac%itos dico, qui ut plurimiim Deuin habent 
authorem, sicut chronici ipsos nos.’* Sydenham’s nosological 
method is essentially tho modem one, except that it wanted the 
morbid anatomy part, wliich was first introduced into the ** natural 
history of disease” by Mormigni nearly a ccntuiy later. In lioth 
departments of nosology, the acute and the chionic, Sydenham 
contributed largely to the natuial history by his own acemate ob- 
servation and philosophical comparison of case with case and type 
with typo. The Ohaermtwnes Mediem and tho first EpiatoUi Hespon* 
eorm contain evidence of a close study of the vaiious fevers, fluxes, 
and other acute maladies of London over a seiies of years, their 
differences from year to year and from season to season, together 
with leferenccs to tho prevailing weather, — the wliole body of ob- 
servations being used to illustrate tho doctrine of tho ** epidemic 
constitution ” of the year or season, which he considered to depend 
often upon insciutable telluric causes. The tyiie of the acute 
disease varied, ho found, according to the year and season, and 
the right treatment could not be adopted until the type was known. 
There liad been nothing quite like tiiis in medical literature since 
the Hippocratic treatise, Jlepl dipcoy, Mrufy, rdruy ; and there are 
probably some geims of truth m it still undevelo|)ed, although tho 
modem science of epidemiology has introduced a whole now set of 
considerations. Among other things »Sydouhara is credited with 
the first diagnosis of scarlatina and with tlie modern definition of 
chorea (in Sdhed, Momt. ). After smallpox, the diseases to which 
he refers most are hysteria and gout, his description of the latter 


(from the symptoms in hie own pemon) being one of the olesiioet 
pieces of medioal writing. While Sydenhanra “natural history" 
method has doubtless been the chief mund of his great post- 
humous fame, there can be no question that another reason for the 
admiration of posterity was that which is indicated by R. G. 
Latham, when he says, ** 1 believe that the moral elemcmt of a 
liberal and candid spirit went hand in hand with the intellectual 
qualifications of observation, analysis, and comparison.” 

Hie most eritiosl biography is that by iDr B. O. Latham prefixed to his 
tranelation of Mydenham's Workt (2 vols., London, 1S48, Hyd. iMo.). Hr John 
Brown’s Locke and Bydenham,” m Harm Submlvu, Edinburgh, 1858, ie more 
of the nature of eulogy. Ilany collected editiona of hie works iiave been pub- 
lished, as well as three English translations. Dr W. A OrcenhiU’s Latin text 
(liondon, 1844, 6yd. Soe.) is a model of editing and indexing. There have been 
foreign monographs on Sydenham ^ Qoeaen (Berlin, 1827), Rovers (Dort, 
1888X F Jahii (Eisenach, 1840), and Hvasser (Upsala, 1846). The most inter- 
esting summary of doctrine and practice by the author himself is the introduc- 
tion to tho 8d ed. of ObMmriionet Mtdlem (1676). (0. 0 ) 

SYDNEY, the capital of New South Wales, and the 
oldest city in Austrdia, is situated on the east coast of 
that island-continent in 33** 51' 4cV S. lat. and 151* 12' 
23"*25 (lOh. 4m. 49‘55s.) E. long. It lies on the southern 
shore of the magnificent harbour of Port Jackson, which 
in 1770 was named, though not discovered, by Captain 
Cook. He anchored and landed in Botany Bay, about 6 
miles to the south, and on afterwards coasting to the 
north noted what looked like an inlet, to which he gave the 
name of Port Jackson, after Sir George Jackson, one of the 
secretaries to the admiralty. It may seem strange that 
so careful an observer as Cook should have passed close 
to one of the finest harbours in the world without recog- 
nizing its capacity; but the cliffs which guard the entrance 
are 300 feet in height, and no view of the landlocked basin 
can be seen from tlie masthead. Middle Head, which is 
posted right opjiosite the entrance, closes it in, and it is 
necessary to enter, turn to the south, and then to the west 
before the beSt part of the harbour discloses itself. This 
topographical peculiarity gives to the port its great shelter. 
When in 1788 Captain Phillip arrived at Botany Bay with 
the first convict fleet, he found its shallow waters and fiat 
shores unsuited for the purposes of a settlement. Strangely 
enough he was also deterred by the want of water ; yet it 
is on that very shore that the pumping-engine is situated 
by which Sydney has been supplied for many years. Going 
northwards, he turned in to examine Port Jackson inlet. 
Thither the fleet was instantly removed ; and Sydney was 
founded, and Australian colonization started, on 26th 
January 1788. Captain Phillip's choice of a site was de- 
termined by the existence of fresh water in a small stream 
running into Sydney Cove. 



Fig. 1. — Hai^iour and environs of Sydney. 


Tl'e port is flanked on both sides by a number ot pro- 
montories— its characteristic feature — so that in addition 
to a broad central channel with deep water there is both 
on the north and the south side a series of sheltered bays 
with good anchorage. The entrance is a mile wide, with 
a minimum depth of 15 fathoms. Some little distance 
inside is a rock awash, known as the Sow and Pigs, 
between which and the nearest headlands on either side 
is an inner bar, with 20 feet of water at low tide ; through 
this bar on the southern side a ship channel has been 
dredged giving 27 feet of water at neap tide. On the 
southern side there occur in succession Watson's Bay, Bose 
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Baji Double Bay, Budicutter’s &y, Woolloomooloo Bay, wbich is navi^ble to Liverpool, a distance of 14 miles 
Farm Cove, Sydney Cove, Darling Harbour, Johnstone’s from the mou^ and in which are several capacious baya 
Bay, Bl^kwattle Bay, Iron Cove, Five Dock Bay, Hen The metropolitan area of Sydney really consists of a 
and Chickens Bay, besides smaller inlets. On the north- peninsula about 13 miles in length, lying between Parra- 
em side, beginning again at the Heads, there are North matta and George’s rivers. The sea frontage of this area. 
Harbour, Middle Harbour (with many subsidiary inlets), from the South Head of Port Jackson to the North Head 
Chowder Bay, Sirius Cove, Mossman’s Bay, Shell Cove, of Botany Bay, is 12 miles in leiigth, and consists alter- 
Neutral Bay, Careening Cove, Lavender Bay, Berry's nately of bold cliffs and beautiful beaches. Two of the 
Bay, Ball’s Head Bay, Lane Cove, Tarban Creek, and latter — Bondi and Coogoe — are connected with the city 
other small bays. All these promontories and coves give by tramways, and are favourite places of holiday resort, 
a length of water frontage which is estimated at not less Sydney occupies, therefore, a position enjoying singular 
tlian 110 miles. Besides these, Botany Bay, though shal- natural advantages. 

low and exposed and destitute of promontories, has a coast- The city proper, as subsequently determined, takes in 
line of about 18 miles. Into it debouches George’s river, the water frontage from the head of Busheutter’s Bay on 



Fig. 2. — Map of Sydney 


the east to the head of Blackwattle Bay on the west, elevation being 230 feet and the average 120. The soil 
giving a shore-line of 8 miles, of which 1| are the frontage is sandstone, covered moio or less with shaly clay. Of the 
of the Domain and Botanic Gardens. The remainder is city area about 800 acres are devoted to public use. The 
occupied for commercial purposes, and is held partly by largest reserve is Moore Park, lying to' the south-east of 
the government and partly by private owners. There the city, nearly £>00 acres in extent— originally a waste of 
ire three largo public wharfs — one, known as Circular sandhills. On it arc the lifle range, the Agricultural 
Quay, embracing the greater part of Sydney Cove, seven- Society’s showground, and the principal cricket ground, 
eighths of a mile in length, the second at the head of The Inner and Outer Domains on the shore of the 
Darling Harbour, a quarter of a mile in extent, and the harbour contain about 1 30 acres. The former contains 
third at the head of Woolloomooloo Bay. The rest is Government TTouse, with its private garden and paddocks; 
occupied by private wharfs, the principal of which are on the Outer Domain is a public park. The beautiful 
the east shore of Darling Harbour. A project is on foot Ijotanic gardens occujiy the shore-lino of Farm Cove, 

for the resumption of the whole by the Goveniment, and commanding the maii-of-w^ar anchorage. Hyde Park, 

the making of a uniform quay, with a railway and a new the original race-course of the city, is about 49 acres in 
street. Tlio area of the city is 2670 acres, of which no extent. At the north entrance is a statue of Prince Albert, 

part is more than a mile and a quarter distant from the and on its most elevated part Is one of Captain Cook, 

water whilst the average distance is three-quarters of a Prince Alfred I’ark, on the sontlicrn boundary of the 
mile * The surface contour is undulating, the maximum city, originally called Clcvelaud Paddocks, occujiies nearly 
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18 acres, and in it is the original exhibition building, now 
much used for concerts and festive gatherings. Belmore 
Park occupies 10 acres, and Cook and Phillip Parks each 
about the same area. The Fort Phillip reserve is a sort 
of acropolis, two of its rocky sides being escarped. Here, 
at an elevation of 146 feet, stands the astronomical ob- 
servatory. Grose Farm, on the south-west of the city, 
was the site of one of the earliest attempts at Government 
farming. Tt is an undulating and elevated piece of land, 
and is divided amongst the university and the affiliated 
colleges of 8t Paul, St John, and St Andrew, the Prince 
Alfred Hospital, and Victoria Park. 

The city started from the banks of tho Tank stream at the head 
of Sydney Cove, and the rhiof business part is still in the limited 
area lying between Darling Harlmar and tlie Domain and Hyde 
Park. Tiie streets arc irregular in width, some of them narrow and 
«loB6 together, while those loading down to Darling Harbour have 
a Steen incline. Sydney has consequently more the look of an Old- 
Worla city than any other in Australia, and in its lack of spacious 
promenades and open squares and places, and in its {)oor oppor- 
tnnity for displaying its public buildings, it contrasts unfavour- 
ably with the more symmetrically planned sister cities of Australia, 

» On the other hand, it has a charm which is all its own, as the 
glimpses of the liarlmur and tho shiuping obtainable from so many 
points give a delightful variety to the street vistas. The principal 
ousineaa street is George Street, 2 miles long, flanked with hand- 
some commercial buildings. In this street are the jiost-office, the 
town-hall, tho cathedial, and the main railway station. Only 
second in iinportaneo is Pitt Street, wliich runs nearly parallel with 
it as far as the railway station. 

The public and private buildings of Old Sydney are of a primi- 
tive order of arcliitectui'e, hut they are rapidly disa]}peanng as the 
city is Iwiiig rebuilt. With the exception of Government House, 
the university and ufliliated colleges, and the registrargeiietaPs 
office, all the non-eeclcsiastical public buildings are in a idassical 
style. Of the modern public buildings tho museum, the post-office, 
the offices for the colonial secretary, the minister for ]mblic works, 
and the minister for lands, and the custom-house are the finest. 
The town-hall is a fine building, but n little too fiorid ; tho great 
hall, when finished, will Ik* the largest in Australia. The Anglican 
''athodral in George Street is small. A Homan Catholic cathedral, 
on the east side of Hyde Puik, replaces an earlier one that was 
burnt down, and will, when completwl, be tho finest ecclesiastical 
edifice in the city. The mint (an adafitation of an old^liospital) is 
an imperial ostablishinent, tho cost of which is defrayed by the 
colonists. The annual value of the coinage from local gold is about 
£600,000, and this coinage has imperial cuncncy. All the large 
public buildings are constructe<l of Sydney sandstone, wliich is 
abundant in quantity, though variable in quality, Tho best comes 
from the quarrio's in Pyrmoiit. 

The length of streets, lanes, and public W'ays is about 100 miles. 
These are mostly macadamized, but wood paving has lately como 
mucli into favour. The saleyards for cattle and sheep (area 40 
acres) are 7 miles off, at Homebush. The gross city revenue from 
all sources is about £376,000. For muiib'ipal purposes tho city 
is divided into eight wards, each returning throe aldenuou, and 
for Parliamentary purposes into three electorates— oast, west, and 
soutn— each returning four members. In 1881 the city pojmla- 
tion was 105,000. It was in 1886 officially estimated at 125,000. 
The }K>pulation of the suburbs was officially estimated in 1884 at 
150,000, making a total metropolitan population of 275,000. Com- 
mimication with the suburbs^ is maintained to a large extent by 
steam tramways, entirely in* the liands of the Govorumont. Tho 
whole district between Sydney and Parramatta is practically sub- 
urban for 2 miles on each side of the railway. The fashionable 
suburbs lie to the east of Sydn^, the business extension of the city 
being more to the westward. The southern side is larply devoted 
to manufacturing oprations, and population is rapidly extending 
in the direction of Botany Bay. The north shore of the harbour is 
outside the city limits, and tne commutiicatioii is by steam ferries. 
Tho north shore has deep water close in shore, but little level ground, 
the land rising rapidly to an elevation of 800 feet. Up this ascent 
the Government has constructed a cable tramvray, and from the 
railway between Newcastle and Sydney, which crosses the Parra- 
matta river 2 miles below the head of tlie navigation, there is to be 
a branch line of railway to tho north sliore, oppsite tho city. 

Water was at first obtained from the so-called Tank stream ; 

^ Paddington forms practically an eastern suburb of Sydney, with 
which there is constant omnibus communication. Victoria barracks 
are situated within its boundaries. Paddington is inhabited chiefly 
by the better classes, and possesses a numto of publie and private 
Bohools. A municipal constitution was granted it in April I860. 
The popuhrti^n of the borough in 1881 was 9608. 
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slterwards recoum was hud to u lagoon on the southtoi dOM 
the dividing ridgo between Port Jackson and Botot^ Boy, pm 
which on artificial tunnel, knoUrn as Bust’s Bo^ brought tho 
water into the city at the level of Hyde Park. When a ffirther 
supply was wanted the same watercourse was utilized, the works 
being constructed at the point where it flowed into Botany Bay. 
A scheme is now (1866) in course of execution to bring water Ihm 
the Upfier Nepean, at a point 63 miles ft'om Sydney. iSvp streams 
running in deep sandstone gorges are connected by a tunnel, and 
their united waters are brought in an open conduit From the 
nature of the giound no large reservoir is possible near its source ; 
but about 16 miles fh>m Sydney, at Prospect, near Parramatta, a 
dam thrown across a valley makes a storage reservoir that will 
hold a year's supply. From that point tlie water is taken by open 
canal and piping to the existing reservoir in Crown Street, the 
limited area at a higher level being supplied by pumping. The 
delivery into the city will be over 160,000,000 gallons daily, and 
the cost of tho whole works will exceed £1,600,000, 

Tlie old system of sewerage liaving several outfalls along the city 
front proved so objcctiommle that a new system has been de- 
signed, and is in course of execution, whereby the harbour will be 
pieserved from all pollution. A gi*eat drain is carried fWnn the 
city to the ocean at a projecting headland north of Bondi Bay 
known as Ben Buckler, where the sewage will go at once into deep 
water with a southerly current. The mouth of the sewer, thougn 
exposed to the beat of the ocean in verj^ heavy weather, is 6 feet 
aliove high-water mark, and from that point it rises with a uniform 
inclination of 1 in 109, and in a nearly straight line, for a distance 
of 4 miles 25 chains. This main sewer, whndi throughout is oue 
continuous monolith in concrete, passes in tunnels under the rocl^ 
ridges, and on concrete arches across the intervening flats. It 
diminishes in size from by 7i feet to 5 feet 1 iiicli bv 4 feet 
1 inch, and at the upper end it bifurcates to acconimouatc two 
separate districts. It is of an oblate, oviform section, as nearly 
circular as is consistent with a minimum ve1ocitj{,of 2^ feet a second. 
It drains an area of 4282 acres, and is calculated to discharge all 
the sewage when this area is }>opulated as thickly as Loudon, to- 
gether w’fJi half an inch of rain per day. ITie bulk of the storm 
water is to pas^^ff by surface drains. The sewage of the zone of 
laud along tlio foreshore is to be lifted into the main sewer. From 
the southern ^lope of Sydney another largo sewor runs southwards, 
and, crossing the mouth of Cook's Hiver by a siphon, discharges 
its contents upon a sandy ^leuiusula well suited for the purpose of 
a sewage farm. 

The jurisdiction of the port of Sydney is in tho hands of a marine 
board, of which three members are elected by the shipping interest, 
and three others and the president are nominated by tho Govom- 
ment. They have the contiol of the pilot service, which is en- 
tirely a Government department. A now lighthouse lia.s recently 
been erect(»*i on the South Head cliff, fitted with a powerful electric 
light, which is visible 27 miles off. The quarantine ground on 
North Head is isolated from the adjacent watering-place of Manly 
Beach by a fence and a broad belt of unoccupied land. Ships in 
quarantine anchor in a sheltered position off tho beach, where a 
hospital ship is also stationed. 

Port Jackson being the chief naval depot of Australasia and the 
headfiuarters of the admiral's station, the fortifications of the har- 
bour nave engaged the attention of successive Governments. The 
inner lino of ucfenco constructed by Sir William Denison has been 
suporseded by more elaborate works. On the north side of the 
harbour Middle Hoad, George's Head, and Bradley's Head have 
powerful guns whh'h cross fire with those on the South Head, com- 
pletely commanding the entmneo to tho cliannel. There is also a 
very effective torpedo service. Garden Island, off the mouth of 
Woolloomooloo Bay, has been handed over to the imnorial Govern- 
ment os a naval de^iOt ; the man-of-war anchorage is close under 
its lee, and the colonial Government has constructed all necessary 
wharfs and store-houses. There is a Government dock at Cockatoo 
Island capable of accommodating tho largest vessels, with a machine- 
shop close by. Adjoining this a new dock is being hewn out of 
the sandstone 600 feet in length and 108 feet wide ; the depth of 
water over the sill at spring tide is to bo 82 feet, and at ne^ tide 
29 feet 6 inches, and the width at the entrance 84 feet. Mort*s 
Dock and Engineering Company have a large dock at Waterview 
Bay capable of taking in all the ordinary m^ steamers. There is 
also a latent slip, whidi can take up vessels of 1000 tons, and a second 
isdn course of construction for vessels of 1600 tons. The graving 
dock is 410 feet long. Besides this, there are other smaller patent 
slim, and a floating dock for the accommodation of smaller cra^ 

Sydney is in tho centre of a great coal-basin, the eastern part of 
which is supposed to be under the sea ; whether a workable seam 
exists under the city itself, and, if so, at what depth, is at present 
undetermined, borings of 2000 feet having as yet failed to strike 
the c<^. The seams crop out at Lake Macquarie, north of Sydney, 
and dip to the south ; they also rise to the sur&ce at the south ox 
Svdney, whore they dip to the north. Twenty-four miles south 
of Sydney the seam has been found at a depth of 850 feet, and at 
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About iho same distance to the north at a di pth of 600 fnet. Coal 
id also brought into the city by railway froi i the Blue Mountauis 
and from the Mittagong district, but it is iiil »rior in (ptality to tliat 
mined on the coast. 

The abundance and cheapness of coal, as well as the natuml .and 
•commercial advantages of Sydney, have been favoiirahle to certain 
lines of inanufacturiiig industry, notwithstanding the higli pric*e of 
labour. In addition to the industries connected with shipping, 
those connected with the pastoral industry have also devtd- 
oped, such as tanning, glue- making, moat -preserving, Tlie 

large railuay works liavc, nmlor the pationage of tlie (lovernment, 
led to the manufMctiiro of locomotives, and iieaily all the rolling 
stock is madr* in the eolonics. Omnibuses, cabs, carriages, buggies, 
-drays, and carts are ma<le m every variety and of excellent t£Ual it y, 
as is also harness. Ilootmaking is an extensive business ; theic 
are also manufactories of tobacco, sugar, kerosene, B])ints, Immm*, 
tweed, paper, firuiture, glass, pottery, and stoves, as widl as a 
great vaiiety of minor industries. 

I’liblie schools ahouiMl, with merely nominal fees. There is a 
higli seliool for boys and gills. The grammar-school, with an 
attendance of 400 l»oys, receives from (.roveni men t £1500 a yeai. 
witli the free iis«* of the buildings. To the hamlsome university 
buililings a medical scliool is now being added. Tbe great hall is 
the liiiest (Jothie Iniilding in Australasia. The university is a 
tcacliiiig as well as examining institution, degrees lieiiig given in 
the four faculties of arts, medicine, law, and science. The iniixcr- 
jsitv, winch is governed by a senate elected by the graduates, has a 
Governiiicnt cndowiiicnt of £12,000 a year, and lias been enriched 
by several donations and beepu-sts (amounliiig to £2.^i0,000, of which 
aiumt £lHO,O00 by Mr Challis). To it arc attaclnsl three dtoiomi- 
national atiiliatcd collcgi'.s, one belonging to the Anglican Chuich, 
one to tin* Homan Catliolic, and one to the Presbyterian ; to each 
the Goveiinnent coiitrihiited the l.iml, ,t;i0,00() towaids the build- 
ing fund, and an aniiu.il stipt-iid of £.')00 a year for the prmeipal. 
Technical e«lucalion is con(lnctc«l iimlcr tlic au.s])iccs of a board 
suppoiled entircl^^at the cost of the (lovcinnuMit. The ]m]uls 
already number moie than a thousaml, and the atteiidanee at the 
classes is steadily increasing. There is a good .s< bool of ^its, wilh 
400 members, and a good circulating libiary. ^fhe jmbhc lice 
librniy is snppoited by tbe (loveriimenl, and to il is attached a 
b*n<ling branch. 'I’lie Hoyal Society b.is a roll of Wi(K) memlM-rs, 
nieets ]H'Modieully lor the re.uling and discuusioii of seientilh pa]M is, 
publishes its tianvaetums, and has a small libi ary. The LiniiaMii 
Soeuty is aho well sn]i|Hiite<l, atul a (leogiapliieal Society ba-> 
hifely been .started. Tlie mummm, in College Street, is nmiiagnl 
1)V trustees and support'd whollv at Iho cost of the (lover niiieiil. 
'rh<‘ie IS a small museum }ill.iche<l to the uiiiversily, to vhieli Mr 
Mai'leav has ]ie(juealh( d his eolleelion, uhieh is especially rich in 
JI.ltUl.il lll-tol N 

Sydney has muiy » h.int.iblc institutions It has throe hospitals, 
the m‘Wcsl and iaig(‘sl, whuh is dose to the lUjiMi.sitv, having 
been built alter tin* last Kuropean models. Theieau ihree laig<* 
lunatic .isylums in tin’ suburbs; the latest is on the p.nilioii pnii- 
<*ij)Ie. The bcm*\ oicnl .'i->yliim, wliidi is m.iiiily supported b} the 
(loveromeiit. gnes.i laige amount of ouldoor assisl.inee, taki'.s in 
all waifs and slra\s, and ads as ,i l\ing-in bosjutal. OhI im ii aie 
jirovub'd foi in .in inslitntion at Liveijiool. At Handwiek is an 
asylum lor desliliile diildieii, whidi n-rtives a laige amount ol 
Goveinmciit -.iippoit, and there aie two orpli. in asylums at Paiia- 
mitl'i, l)Ut the st it<* ehildieii aie iiow' being b*).ii(led out uinh I 
tin auspices of a (ioMMiinnMif lauid ^riieie arc two hou]> kifeln us 
and reliiges, suppoiled ))y ])iiv.Jle eonti ibution and al^o a ilianty 
oig.iiii/iilioii society Tlieiijis.i liouie visiting and lelnf stMicty, 
intended ]u*iiieip illy lor those who have known better days, and a 
piisoners’ anl .s<»cicfy, besides niiiiieioii.s fiiciidly -.omlns. All tbe 
cbiirelies aiu Well lejiresentod, ainl to ern li i-- albndied on • <)r inoie 
vliaiU ible ageii-'ies. 

The elim.ite of Svdm*v is mild and inoderahdy efiiialde. J| 
U'semblcs doselv llic dimale ol 'roiiloii The ineui tempeialnic 
is 1)2 M) lAilii and tin extreme range of the shade 1 1n imonn l<*r 
is fiom lOfCto lU) Falir. Tin* .sea biee/e wliieh pievails dii.ing the 
suiillfier ( omes fiom the noi I li-e.ist, and, wdiih* it It-mpeis the 1. at, 
makes the air moist .ind indiiees languor-. In winter tin* prevail- 
ing wind is iVoni tin* w<-st, and Ihe an is dry ami lu.n-ing. Tlie 
autinal rainfall is inches. The hot nortli-wesl wiinl ol siimiiiu 
sonn'times .sends tin* liumnlitv dow'ii b«*low and oim- it has Im-cij 

l.»\s .Is 16 . In the i*(nd weslerlv wimls of x\ inter it seldom filh 
to .'■>.■* , ind never helow' t.V. The average humidity fur the yeai i. 
71 . Tin* mi*.iii tide is Ji feet H indies. (A. GA.) 

syKNl*] f A.sw\n). See Ehypt, vol. vji. p. 783. 
SVENJTK. See (tHanite, vol. xi. ]>. 49. 

SVTlBUlP I, FniKniiK’iT (ir)3C)-ir)9()), «an eminent Greek 
scholar, and one of the greatest figures in the annals of 
German philology, was the sou of a farmer, and was born 
«t Wetter near Marburg iu 1530. Wetter had then an ex- 


cellent school, taught by J. Foenilius and Justus Vulteius, 
and Sylburg also got help in liis studios from the preacher 
J, Pincicr, whose daughter ho sub.sc(juently married. His 
studies were continued at Marburg and Jena, and then at 
Genova (15.59) and at Paris. Hero hi.s teacher was Henry 
Estieiine (Stephens), to who.se great (ilreek Themvrns 
Sylburg aftcrward.s made important contributions. Ivo- 
turning to (fennany, Jio was for a time, a schoolmaster nt 
Nciihaus near Worms, and then lieiid of a new gymnasium 
at Licli, where ho edited a useful edition of Nicolas 
(‘Ieynart\s (h’aynmur (Frankfort, 1580), which was 
thrice reprint od during his lifetime. Hut the period of 
his ini])ortant literary labours began when (having ]u‘e- 
viously, in 1581, deelincd a eall to the. (Jreok chair at 
Marburg) he redgned his post at Lidi and moxed to 
Frankfort to a<’t as corrector and i*ditor of Gieek texts 
for the ontorprisiiig ]>nblidior .f. Wocliel. To hi.s Frankfort 
period belong the editions of ran.sanias (I5s:i), lliTodotus 
(1584), Dionysius of Haliciinm.ssus (2 vols., 1580 -oiie. of 
bis best pieces of work), Ari.slotle (5 \ols., 1587- dedi- 
cated to the landgraves of lb‘.sse, from one of xxlioin, 
Lmiis IF., bo n'ceived a pension), the Greek and Latin 
sources for the history of the Homan emiieroi.i (3 xols., 
1589 90), and the Ifc/it (rncTaf ecus of Apolloniii.s. In 1591 
lie xxas atfracled to Heidelberg )>y tJii* ln*a.surcs of the 
library, not yet si'attered by tlie Thirty Years’ War. Hero 
he became librarian to the elector jialatine, ami was un 
tiring in collecting further ^MS. treasures. At the same 
tiim^ the si*ries of editions, wliich Weehel li.id begun to 
iind too <*oslly, was oontiniied by tin* I Iridclberg jmblisher 
flieionymu.s ( ‘omnielinus. At Ibidellierg vere prinled 
( 'lenient of Alexandria (1592), .lustin Maitxr (I5i»3), the 
Eti/mnhxfo'um Mtufunm (159t), llm Stri/^htn^ de lU 
Ju(dtra ( 1 595), the (ireek gnomic jmh U ( 1 590), Xenojdioii 
(1590), Noiiniis (159()), and oilier woiks. All Sylburg's 
editions show grt'ut critical ]K)Wcr and indetaligable 
industry. iiide.(Ml he wore himself out willi work, ami died 
on IGth February 1590, ‘Mnmiis \igilnsae ly]iograjihicis 
labonbus consumjilus,” as his tombstone iu llio (‘liiirehsard 
of St Peter’s iu Heidelberg hm il. 5’jieie i.s a eareful 
notice of Iiis life l»y K. W. Jn^ti in Strliders 

( ii ffhrfi fi-(it‘sr/t I , •// f(\ X X i I i. 1 8 1 .s*y. 

S5 LliirJ’, a iJriti.sh dNtriet of India, in the ]iro\im'e of 
.\.ssam, lying between 25' 12' and 23' 59' N. lat. and 
I 91' ami 92' 38' JO. long,, witli an ansi of 5.381 sipiare 
mile.s. It is bounded on the N. by’^ the Kli.isi ami .biinlia 
Hills di.strict, on the K. by Cai'liar, on the S. by the .state 
of Hill Tijiper.ih and the distriel of 'rifipei.ili, ami on the 
W. by tin* di.stiict of Maiman.sjnli. .Sy lJn*t (‘oiisj-ts of the 
hiwmr valley ol tlie >Snrnia or llaiak riv» r, ami toi tie* imi4. 
])art isaunifoiin h‘\el, broken only’ by sc.itlired ebi^lrrs 
of sandy’ Jiillocks called flfda, and jntei*>(et' d by a network 
of rixv-r.s and draiiiaL^e (*haniiel.s. In ilie ith • ijlit low’ 
j.-ini^es of lulls, .sjmrs of tJie 'rij»peiali .Miaiiit.iin'^, run out 
into the jiJain, flio liighest raiiire Iu iiig alioiit 1500 fe**t 
alioxe M a level. I’ln re al.v) a sni.dl de|,i< lied gronj» in 
the centre of the di.stiiet ealli<l llie jta Hill'. Fateiing 
tlie di.strict from Gaehar, the Snima bifurcates into two 
liranclies : tlie main braiieli flows beneath tlie Jiills border- 
ing the north east ]iart, wliile tlie minor bi.ua h, tlie 
Kn.shira, flow'.s in a south-westerly direction ae)o-,s the 
di.strict ; tli(‘y again unite on the .south xve^tern boundary 
ami fall into the Meghna under the name (»f Dlialcswaii. 
Hotli branelies are navigable by Jaige boats and support 
a lurv ti.illic. The wild animals of the. di.strict coinpri.Mi 
elejiliant. , tigc‘r.s, biitlaloes, bi.son, and sexeial varieties of 
deer. The climate of Sylliet is extremely daiii[> and the 
rainfall is he.a\y, reaching un annual average of over 
150 inches j the rainy season generally lasts from April 
to October. 
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In 1881 tho I'opulation was retiirneti at 1,909,009, of wlioin 
999,785 w brf> iiialfs aiul 900,224 liinduB numbered 949.-3f»8, 

Mobainmodaiis 1,015,531, and liill tribes 3708. The only plaets 
with a pojmlatioii exeeedjii^ 5000 arc Rvllirt town (14,407) and 
KaHhl)a IJiiiia^ liang, a hrj^e villa^'e (21,001) Sylliot town, the 
adniiiiistiative }jead(|uaiteia> of the district, in Mtuati'd on tlie tt^ht 
or noith li.ujk of thu Sunna, and besides the u^•unl publieoni(«s 
oontains a li indsoiii'* eljuieli and the niOMpie of Shah Jal.il (a fakir 
whose miinculoiis juwers ( oiitiil»ufed to the MiiNsiilmaii 

coiKpiest of tilt* ( ountrYh which attracts pil^^ri ins from i^reat dis- 
tances. (hit ol tin* ttiinl aiea 30h0 squire iiiilcs woic n'turned as 
niidei eultiv.itmii in and 051 as tultiialde. Tin* staple 

crop i*» lice, wlin h \n l<ls tliree liarvests duiinj' the ^>ear. There are 
immense foi est 1 1 ntsm the south-i astern paits Sylhet. Tlieehief 
indnstiies are the w«avinit l»y MHiiipun wmneii of eot ton cloths 
callctl / Ifitshy als<» liamlkeit hiefs and niOM<|ulto curtains 
tastefully einhioi<leieil with silk. 1’he tminufaeluie of mats, innv 
and shell lai vin/t, and fit her oiiiaincntcil woik aie ab»» pm sued with 
mil' h skill and ilcL'aim*. 

Sylhet witli the lest <»f iSMiftnl ]»assed into the liands of tin* 
Firitish in 17f)r». rnvious to I*'?! Sylhet forrn<*d an inte^ial init 
ot ih‘ii/L(Hl, hi-imt Intled m tin l).ui a division ; but in Septcmbi i 
of that \e'ir it was annexed, lo'nqhei willi tin* ailjcnniii^ di-'tiut 
of Ca< h.ir, to the cliicf-conimissiom ishij) of As^cim. 

SYLT (]>rol)ably from tin* Old Frishin <>., “Zea- 

land”) is tlic larycst (rcrman Lslainl in llie North Soa, 
btdii^ 40 sfiuaro miles in ana ami nearly 2d inilea lon^^ 
It is, however, M‘rY iiairow, ^em‘ially about liiilf a mile in 
width, exeept in tlie iniddb*, where it .semb out a peninsula 
7 miles aero.ss. It btlon^s lo the ]noxiiice Hehleswig- 
llolsiein, and lies from 7 fo 12 mile-, from the Sehh‘s\Yiir 
Odiwt. Its Jont; and .slender natline is hif^hly sii^^xestiie 
of it.s form t jio^ilion as part ol a eonlinuoiis liue of coast, 
now in ^^reat parf .swept away. The invasion of the.sia 
ha.s made eon.sidi’raliki iiro^qs.ss e\(n witliiu a <*oinpara 
tiNely recent pu'iod, and sc ^ end luimlels veto .swallowed 
U]) in the 1 dtli tnid 1 Ith eenturii ■^. The pro< es.s ot ^rrmliud 
wa**!^ is still goiiiit on, tliouuh it is iioiv obviated to sonu* 
extent by the <*\ertions of the JVus^lan ( lovernment, and 
counterbalanced l>y d* ])o^its of mud on the landward .side. 
Tho central jieninsula eont.iiiH rouie “ marshlaiid” and 
moorland post me, on which a t\w thousand .sheeji are 
grazed, Imt tin* rest of the idaud consists merely of dunes 
or sandhills, wliieli at ])la<< \ att/in/ a lu ijjiht (4 from 10() 
to 150 leet. Tin* inlMliibiiits, aboitt m nnmlier, an* 
of Frisian orivm, tlioiiiih a leiv in tho e\tn me north of 
the i.sland sjiejik Danish, Their oceiipations are fishing, 
oy.ster-tlredgiiig, .soamaiislii]», ainl w ild dm k cateJiing ; the 
women make large ({uantitn’s of woollen jackets. The 
chief jiltices arc Keitmii (^5() jnli.ibltants), Westerland, 
which i.s annii.illy ^Dited b> about 1500 .-e«vbathers, and 
Morsuni. Some \ery interesting puuin tombs hme been 
found on the island. 

bV'FSTFdh See fSiLVESTKU, 

SV*Ml>OL. Si*i* (5{i M»s. 

S\iMK, J A AIKS (I Till) ltS70)i sturgeon, was born at Kt I in- 
burgh on 7tli Xoveiuber 1799. Ills father was a writer 
to the signet aiul a I.iiidowner in Info and Kiiiros.s, who 
lo.st nio-st ot hi 1 fortune in atienijiting to develoji the 
ininiral resonrees of liis jirojurty. .I.iims w.i-. si'iit to the 
lli'di School at the age of iiiin*, and n nuiined tliere until 
ho wjis lifti'i*!!, wlien lie enleied tin* univeraty. For two 
years he fri'ijiiented tin* arts <•la^M•s (iheliulinL^ botany), 
and in IS17 beuan tlie mediial eiirrir iiliini, tievoting liiin- 
si‘lf with parti(*uhir keenness to eheiiiisliv. His chemii'al 
expi'fim“iits bd him to tin* diseovery tlial- “a valuable 
.substance is obtainable from coal tar which has tlie 
propertv of dissolving iiidia rul>l»er,” and could be used 
for watei proofing silk and otli'*r textile fabrics, an idea 
which wus]>atented a few months afterwards by Mucintrxsh 
of (Jlasgow. In the session of 1818-19 Syiiie beeaino 
assistant and demonstrator in tin* di.sseeting room of Liston, 
wlio had started ns an extra -nninil teneher of anatomy 
in competition with his old master Ikirelay; in those 
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years ho held also resident appointments in the infirmary 
and the fever hospital, and spent some time in Paris practis- 
ing dissection and opcrati\e surgery. In 1823 Liston 
liandcd over to liini the whole charge of his anatomy 
classes, retaining Ids intere.st in the sc hool a.s a iiecuniary 
venture ; tho arrangement did not work smoothly, and a 
feud wdth Liston arose, which did not terminate until 
tw’enty years later, wdien tin* latter was settled in London. 
Hymens next venture was the Ihwn Square school of 
medicine, w'hich he startisl in 1824-25 in conjunction 
with Dr MaeiiiLosh, Dr Fletcher, and others; the partner- 
ship was again inh{irmonion.s, and soon came to an end. 
Announcing liis intention to jiracti.se surgi'ry only, Synio 
started a surgical lu>.s])ital of his owm, Minto House hos- 
jiilal, wlnr'li he carrii‘fl on from May 1829 to September 
1833, w'ith great success as a surgical charity and school 
ot clinical instruction. It was here that ho first jmt into 
j>raeti<‘0 his method of clinical teaching, wliieh consisted 
in linving the jiatients to be opera t(*d or prelected ujHm 
brought from the ward into a lecture- room or theatre 
where tho students were suited eonvcnhntly for seeing 
and taking notes. Itis private jiraeticc had become very 
eonshlerable, his position having been a.s.snred ever since 
his amputation at the hip joint in 1823, the first of 
the kind in Scotland. In 1833 he sncceedeil Jlu.ssel as 
jirofcsMir of clinical surgery in the university. Syiin‘’s 
accession to the clinir‘ul chair was marki‘d hy two imj>ort- 
ant changes in the conditions of it : the first w’as that the 
]iroft‘sM)r should have tin* eare of surgiaal patients in tho 
infirmary in I'ight of his jiroft ssor.sliip, and the second, 
that aVe.ndance on his course .should Iki obligatory on all 
candidates foi the medical degn*e. When Liston removed 
to Londou^in 1835 Syme became llio h'ading consulting 
surgeon in Scotland. On Liston’s death in 1847 Syme 
wa.s offered ]d.s vacant chair of clinical surgery at Tni- 
versity (''olli'ge, London, and aceejded it. He liegan jirac- 
tico ill London in February 1818; but eaily in May tho 
.same year difficnltie.s with tw'o of liis colleagues at (h)wer 
Street and a desin* to escajic from animosity and eonteii- 
tioii” led liim to throw uj) liis aj)iK»intmenf. Tb* returned 
to Edinbuigli in July, and was re-instated in his old chair, 
which the crown authority hud meanwhile found a dilheulty 
in aj*pointing to. Tho judgment of his friends was that 
‘‘he was alw’ays right in the matter, but otten wrong in 
the mann(*r, of his qiiarrt 1.*-.” In 1819 he ln'oached tho 
subject of medical reform in a letter to the lord advocate ; 
in 1851 and 1857 he addressed oj»en letter.^ on the .same 
subject to liord Pal m erst on ; and in 1858 a Medical Act 
wa.s }>a.S5cd which largely follow e<l the liiu's l.iid down by 
himself. As a member of tho Ct(*nc*ral ]\ledii‘al (\»uneil 
called into existence by the Act, he made considerable stir 
in 18()8 l)y an uncoinjiromisiiig btateiiient of doctrines on 
medical eilueation, wliieh w’ero thought by many to be 
reactionary; they w’cre, however, merely an attemi)t to 
rec’ommend the metlmds that had been characteristic of 
Fdinbnrgh teaching since Cullen’s time, — namely, a con- 
stant reference of facts to j)rincij)h*s, tlie subordination 
(but not the sacrifice) of feclinieal details to generahlies, 
and the preferi'iico of large ])rofes.snrial clasM's and the 
“ rnngiietisni of iinmhers'’ to tlie tutorial sy.stem, which 
he iilenlilicd wu'th “cramming.” In A]»ril I8()9 ho had a 
parid}tic seizure, and at oiu-e rcsigiH*d liis chair ; he never 
reco\i*red lii.s jiowers, and died on 2Glh June 1870. 

Sviik’s iiiiLMv.'il vviitiiigs mo luiinoroiis, although tlio tonsoricss 
of Ills .stvl» .' 111(1 (Inu'lin'ss of hia motlioil save llicni from hciiig 
hiilkv'. In 1 ‘*.51 he t'ublisliciK/ Treatise un thi Kjeitiion of Dtsea.sed 
Jonih (tin ii h hrateii ankle joint amjnitatiou is known hy li>^. icunc). 
His Praniphs i/ isnegnij i^oftcu rcqnintctl) cam** out a low nnmths 
later ; Jhsea^ti- of the Jitdittu in 1838 ; Stra'tun of the Unthnt and 
Fistala in J^frtneu in 1849 ; and Jirciswn of (he Srajodn in ISfil. 
In 1848 liu c(dloeted into a volume, under tho title of Contributioiis 
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to the Tathology mut Practice of <Sur^ry, tbirty-one original mraioirg 
])ubUsheil in periodicals from time to time ; ami in 1861 he iesued 
auotliM’ volume of ObserratUnm in CUnical Sanjery, Synie’s fhara<‘- 
tor is not inaptly siimriied up in the dedioatioii to him '>} his old 
pupil, Dr John lirovm, of the serieB of essays Loricc a ml J^yilrnhtt/n : 
“VeiMX, oai^x, perspicax, sagax, eiilcax, teiiax.” 

Sep Mp}Horut!g of Vie Ltje qf Jutiutg by II. I’tttiusoJi, M.D., ■with portiaits, 
E<Uiil)urgh, lb74. 

SV.MKOy OF Dfiuiam was tho author of tw(» works of 
great iiuportanco in English history, especially in that of 
northern England, viz., tho Jfiatona Pinuluu nsh PJrcUsLv 
and the IJiMuria licffum. Very little is known of his life. 
There is no record of the dale of his hirlh or death. He 
was at Jarmwahont lO-^O, Ik fore the monastic coinnmnily 
moved tliencc to Durham (10^3). Jlc ])rohahly did not 
become a professtsl monk till some time after that e\tnt. 
in 1104 he Avas ])resent at tho opening of the colUn aiul 
the examination of the remains of St (Milhbert, Detweej) 
1104 and 1 lOi^ lie eomposed his J/ustor// of the Chnreh tf 
Dnrhitm^ bringing it dowm to the dt*ath of William oi St 
CWilef (lOOh). Many years later bo compiled his llistoria 
Tief/uni^ ivliich is a chroni<*h‘ of Northumbrian aifairs from 
tho date at wlih-h I Wo stops (731). He was also proliably 
the author of a letter De Arehivfnaeofnn FAumu'l^ hut imi 
of the treatise De }rimridi8 e( Tniaslatinnihim sometimes 
attributed loliim. Selden, in his introduction toTw >sdcn’s 
Dteevi Serlptort attributes tlio Jlhtaritt DunehnenaiH Fe- 
dedoe to Turgot, prior of that church ; but ^fr Arnold, in 
the i>reface to his edition of Symeon’s w’orks, succesdnll\ 
disproves Sehle^j’s assertions. Tins w’ork is original and 
of groat value ; the Hidorift on the other liand, 

is a coui[dliitioii from various soun'es, brought ^lown by 
Symeon to 1121 or 1120. Iloth works w\*ie continued by 
other li'iuds. 

S«M‘ Twysili'u, Ihenn Senptoirs, and prefuM's to Sfymeon’s woiks, 
liy Ml* UiMh^sou Uimle (Surtcc^s So( loty tdition, IsoS) and by Mi 
'r. AnioM (Rolls Scries edition, 188*2 tSO). 

SVMEON, surnamed JMktaphrastkh, Eyzaiitiiie hagio 
grapher, a<*cordiug to Ijco Allatius {/)e St/meonnm Seriptis, 
Pans, IdO I ), lived during the first half of the loth centniy 
umler Le.o the I’hilosophor and liia suceessor at (^mstanti 
nople, wdierc he successively lield the positions of secretary, 
grand logothete, and master of tho jialace. This > i(‘w, snbse- 
<iucntly adopted by C’avc, Eabriciu.s, and others, was after 
wards disjmted, but not convincingly, by Oiidin 
de S^'riptf, Fede/f, Ahthp^ vol. ii., 1722), wdio identified M(*bi- 
phr.istes witli another Symeon who also licld the offices of 
logothete ami master of the palace under John (Vuniicniis, 
and publislnd a still extant FpUome Caainium in JiGO. 
Symoou’s }Fi1(fpliraseo, as liis legends are called (wlnmci* 
his name Mctaidirastcs), occur in MS. in many EurojMMn 
libraries ; many of them are also to Im found in tlio Add 
Stindontm and similar collections ; but otlicrs remain un 
])rintcd. Allatius and t^ave recognize only J22 of the 
hundreds of lives assigned to him as genuine, 31ie titles 
of other writings of Symeon, witli retenmees to (urtlitr 
authorities, wull be found in the article “ Mi tajihrasks,*' 
l)y (hiss, ill }I(‘r/og-PJitPs FueykL, vol. ix. 

SVM.MAC/IirS, ]>ope from JtlH to 3l I, liad Anastasias 
11.* for liis ]n*edecossor and was himself fidlownl bv 
Ilormisdas. He was a native* of Sardinia, ajiparently a 
convert from ]»agauisin, and was in deacon’s ()r^h•l^■^ at tie* 
time of his election, 33ie choice was ii^it uiMnimoiis, 
another candidate, Laurontius, having the ‘'U]*p«ni (»l a 
strong l>y/antine ]iarty ; ami both com pctitni -» wvr«* con- 
secrated by their friends, the one in llie Lalei-oi (him h 
and file other in that of Si Mary, on 22d NoveinlMr PJS. 
A decision was m»t lorm afterwards obtained in favom of 
Symuiachiis from Tlieodoric, to wdiom the dispute Ii.mI 
been referred ; but peace/ was not established niitil 303 or 
.^»0G, when tlie (b)tliic king ordered the J.aurentinu ]»ar^y 
to Miircudcr the churches of whicli they had taken po‘M*s- 
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aion. An important incident in tho protracted controversy 
wjis the decision of tho “ palmary synod '' (see vol. xix. p. 
492). The remainder of the pontificate of Symmachus 
was uneventtnl ; history speaks of various churches in 
Rome as having been built or beautified by him. 

SYMMAlTirS, C^)i ixrus Afuflius, consul in 391, 
and one of tin* most brilliant rct>rcseutatives in public life 
and in btiraliiro of the old tiagan jiarty at Romo, was 
educated in (Janl, and, liaving discharged the functions of 
j»ra'tor and (pnestor, rose to higJier offices, ami in 373 was 
pvo(*nnsnl of Afri(*a. Ills ]>ublM* dignities, wdiich included 
i tli.it of ponlitf, his great wealth and high t'haracter, added 
to his npnti,tj<»n tor i loijimiwi*, m.irked him out as the 
champion ol the p.igau si'uatc again*- 1 tho measures which 
the ( diristiau emj)eri)is diiectcd against tin* old -.tate ro-^ 
ligion ol Pome. In 38*2 he w.\s banislu'd fiom Ibniio by 
(iratian for bis proli U ng.un-t the leimnal of the statue 
and altar of A'ntory fiom llie st nab* liouse, and in .‘IS I, 
\vli(*u he was prefect of the (*it h« •.ubb■e^^e^l to \ aleiitiniau 
a letter praying for the rcstor.iiion of the<-e symbols. This 
is tho most interesting of lii-j bt»*rary rMiiains, and calbKl 
forth two n piles from St Ainbrost*, .as well as a tMieti(*al 
rchitalion from IVmleiitius. After this Sjmni.iehus was 
iinolvMsl in tlie rebi'llion of Maximus, but obl.iiued his 
lurdou tiom Tlu'odosiiis, and apjicars to Inive continued in 
pnliln* life n]> to his de.atli. 

Ofthe \\nfingsMfSMniin(]Misv\(' }»oMm>ss(l) till lK»i)ks of Ppistlr% 
puhll-.li(Ml ,ilf( I Jus (1< itli h\ Ills son. Tlie aioilol followe I li} tlie 
viitei IS i’liiiv t lie "N oiiigM I, niid lioiu a lel' leiii (• in tin Stf Knittha 
oi M.it lobiiis <hk. V., I ^ 1 I, in \\hi( liSMUiiiai iiiisis iiitioiliu « d ns one 
ol the inftilo* iitois, il .ipiM .us tint In . loiitt iiiporiiits <Im nud hnn 
seeond to none of the aiK n*nt-> in tin “ n< h .md flond ” sf^ le 'I’lio 
fiiht nlition of the Fpi ths bv lUi't. (‘vinsi'lnis (v. , but ])iil) 

llsin <l uudi l Topi* .llllli *’ H Ws M I V lie Otiijih li*, ninl the loJlei tioii 
was oniv giadti.illv toniphiMl hv -.iihst (jm nl (ditois. (2) Fiag- 
nieiit ol niije dafUffJuitf n‘i(t tf (hit/iinis fiom i piliinpsfst, ot wlinh 
jurtis.it Mil.ui .ind jnrt m tin* V.itnari. u«n disioverid by Mai, 
who }inbl >hfd the Mil.in triciiientM in IHlf), tin* Uonian ones in liis 

/ // A// ////( vol. i. (IS2.’)), ainl tin* whole in 

1S46. The woik vv.is not will done, and luiiiv eonei tions .ne given 
in .‘I in .V <'oll.'ition lo O, Sink nfahtntt^ tn I/tnnimn Th, 

t}fouiiu^nn, beilin, 1877, ]». t/,K) ), whieh has hun l<illow(d hy 

.III edition ot the woiks of’ S^innj.ifhiis in the Monnut nh (he- 
/iiutu r iitsfortfff, beilin, 

SVMl’IlOW. Se(' ^Mttsn', vol. wii. ]). 95. 

S^NA(i()(H E {in vaywyif), literally “as^cmblagi*,” is 
llic term einplo\(‘d to denote (’ilhcr.a conL!i(*gation ol Jcw.s, 
/.(*., a local circle tu'cnstorm'd to niei t lo'a (her for worship 
ami nluioiH insti*U(*tion, or the Imildimj in v\hi»*h the con- 
greii.ilinii iiKt. In the (irt seiiM* tin won! is a translation 
of DD3D, / s( ///, in file st'e» an 1 < d DDJDn D''3, hr th hul'hene^eih. 

The g(*rm of the s) nagoi:ne, liiat is, ,d x lieioiis ass('niblair<*s 
(lissociafi d troni the am ieiit ritual (*f the altar, may bo 
found in tin* i ix I** of the jiiopln ts ami their diM iphs (see 
c.s]»eeially Isi. viii. Jl> ot/.) ; but the Mi.i.'-onne ns an in.‘-li 
tiition ehaiu(*tcustn* of .lmlai'>m arose albr the work of 
E/.. 1 , and is eio'-dy ennmited witli the d(‘\elnjaii(‘rit of 
th.it Je'jal dml.iisiu to wliii h his x formation gave definite 
‘ hape. Pioju the tiim* ot Jvi.i d >v\n wards it was the biisi 
m ss of oMuy dew to know tlie J.nv ; tin school {/tdh hnm- 
mtdrikdi) XvmmiA .sdml.ii , but the s^nago'/uc, where t]n3 
l.nv w.i^ riad ev(M*y Sd)b.ith ( \cts xv. 21 ), w.r, the menus 
of ]M>j>iil,ir jiidimtion. Sm Ii synagogm s •‘xxfed in till 
jxirt-'of dnd.i.i in tin* time of I’-alm Ixxiv. S (probably a 
p'alm of the P. r^Kin jxiiody, in Act i xv. 2J it ap]K‘ar.s 
tli.it tin V li id ( \i t v| for in.ui> gi'iier.ibon . ‘‘in cvei> city.’* 
Tin h -id <"M)d m-| (nil> tor J’.destino but for tlie Disper- 
aoii; ill po t 'I'di Midi< times tin* rule was that a synagogue 
niu^t be built win M \ « r tin n* were bui dew . Ami, tlioiigli 
lie* .aim* “suiajo ne'* v.iiieswilli /TporrfeyiJ (“ 
jirayir ), it a]»]»»*ns that cvirywlicx' tho asM*m])I,igo was 
jaiuiaiily one Jor iiistrmlion in llio law : the ‘ymigoiuie, 
as J*’ ‘loputi it-vvas a »h(W/saActi;c. A formed in-litnlloii 
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of thi« sort required some organization : the general order 
of the service* was directed by one or more “ rulers of the 
synagogue ” (d/))(«nM'ayo>yot, Luke xiii. 14; Acts xiii. 15), 
who calicel on lit i)crsons to read, pray, and i>reacli ; alms 
w'cro c()llc(*ted by two or more “collectors” ((jahbde snlakd); 
and a “minister” {ha:zdn^ iV///)rTf/s, Luke iv. 20) had charge 
<jf the sacred books (preserved in an “ark”) and of other 
ministerial functions, including the teaching of children to 
road. The discij»lino of the congregation was enforced by 
excommunication {hZnrm) or tenijiorary exclusion (niddi1y\ 
and aKo by the minor jmiiishinent of scourging (Matt. x. 1 7), 
intiictMl by the hn::thi. The disciplinary ])Ower w^as in 
the hands of a senate of ehh'rs {rpttrPvrtpoL^ yepovtna)^ 
the chief members of which W'crc afi^avre^. The jnincipal 
service of the synagogue was held on Sab})at]) morning, 
and included, aceording to the Mishriali, the recitation of the 
it/nma (l)cut. vi. 4 0, xi. 13-21 ; Numb. xv. 37-41), ]>raycr, 
lessons from the law and ])ro])hets v^itli Aramaic transla- 
tion, a sermon (denlshah) based on the h‘s.son (Acts xiii. 
15), and finally a blessing proji<»imcc<l by the 2 »riest or 
invoked by a layman. Ou Sabbath alteinoon and on 
Monday and Thursday there was a ser\ hv without a lesson 
from the proplu'ts; theni were also sti\ices f(»r all feast- 
days. Synagogues W(‘re built b} i»ieicrenee beside W’aler 
for the convenience of the ceremonial ablutions (coni]). 
Acts xvi. 13); and remains of very ancient buildings of 
this class exist in several jiarts of (lalilee : they generally 
lie north and south, and sts'm io have had three doors 
to the soiitli, and sometimes to have been dividtsl l>y 
columns into a nave and two aisles 

Jewish tradition lias a gr(*at deal to say about a body 
cabl'd “ the great synagogue,” wliich is siqqiosed to have 
boen the supreme religious authfirity from the cessation 
of 2)J’<>phecy to the limo of the high jiriest Simeon the 
Just, and is oven said (by modern wrilirs since Klias 
Levita) to liave fixed the Old Testament canon (e 2 >. vol. 
V. i>. 3 «y.), lint Kueneu in his essay “Over do Manneii 
dcr Oroote Synagoge” (Vcrslayen of the Amsterdam 
Academy, 1870) has shown that these traditions arc 
fiction, and that the name originally 

4li'iioti‘d, not a standing authority, but the great convoca 
tion of lS^*h. V iii. x. 
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doubtless also the head of the senate, which, according to 
Eastern usage, exercised both judicial and administrative or 
political functions (comp. 1 Mac. xii. 6, xiv. 20). The exact 
measure of its authority must have varied from time to 
time, at first with the measure of autonomy left to the nation 
by its foreign lords and afterwards with the more or less 
autocratic jiower claimed ])y the native sovereigns 

As has been shown in vol. xiii. 2>. 421 sq,^ the original 
aristocratic constitution of tlie senate began to be modified 
under tlio later ITasmoneans by the inevitable introduction 
of re 2 >res(jntatives of the rising party of the Pharisees, and 
this new element gained strength under Herod tlie Great, 
the bitter enemy of the 2>ricstly aristocracy. * Finally under 
the Jioman ]»rocurators the syiiedrium was left under the 
jiresidency of the chief 2 )riest as the highest native tribunal, 
though without tlie 2 >ower of life ami death (John xviii. 
31). The aristocratic element now again prej)onderatcd, 
as appears from Joseidius and from the New Testament, 
in which “chief 2 >»‘m^ts” and “rulers” are synonymous 
exjm'ssions. Pint with these fhore sat also “scribes” or 
trained legal doctors of the Pharisees and other notables, 
who are simply called “ elders ” (^Tark xv. 1). The Jew'ish 
tradition which regards the synedrinm as entirely conq^osed 
of rabbins sitting under the ]»rcsidency and vicc-])residcncy 
of a 2 >tdr of chief doctors, the 7 um and db brlk <//)<,- is 
quite false as regards the true syiiedrium. Jt was after 
the fall of the slate that a merely rabbinical beth tihi sat 
at JabiiL'h and afterwards at Ti))crias, and gave legal re- 
S2)onses to those who chose to admit adjudicature not 
recognized by the civil ]H)vver. Gradually this illegal court 
usurj>ed^ueh e^uthority that it even ventured to ju'onounco 
ca2>ital scnlonees, acting, however, with so much si*erecy 
as to allow the lioiiian authorili('s to close their i\>cs to its 
2 >roeeedings (Origen, A/>. ad J/V., S ^4). That this was 
2 >ossil)le will ujijiear h‘ss sur 2 )rising if wo remember that 
in like manm*r the synedrinm of Jerusalem was able to 
extend an antliority not sanctioned by Homan law over 
Jews beyond Jiuhea, c.//., in Damascus (Acts ix. 2; xxii. 5). 

Till* couiuil (*h.«iibt‘r {fiouXt]) whric tin* hynedriiiin iisn.tlly sat 
was brtvviH'ii till* X.vstus ami tin* b nijdo, 2>ml>jd»b <>a tin* lenuJe- 
liill, !)iit lianily, as the Mishnah states, within the inner court. Tho 
meeting in the iialate «»r tin* high |»rh*st vvliieh eoiidenineil «nr Lord 
was e\eej)tion{il. The proceedings also on this oeeasion v\i‘u* highly 
iiregulaj, it ineasuuMl by the rules ol piomhne wliieh, aecordmg to 
.lewihli tiaditioii, were laid down to secuie oidei and a lair tiial for 
the aei used. 

Of (lie i»Morlitonitiuei)f the Hubipot it is onou};h to titoSoMen, r>e Siniulnis. 
Till most, imiMiitnnt ciilii'al ihscussion is Unit ul Kucsiin in tin* {Vrs/ur/roi, drc., 
ot till* Anisif nlnin Aemli my, isno, p. l.Ti m/ A Kmxl suitmiaiy is gmsi by 
Silniu‘1, dtMJnthh rfto jmli'n'lu ii, Volkc),^ LM ed., § li.J, in. 

SVNESlHiS, bishop of Ptolemais in tho Libyan Penta- 
polls fioiii 410 to c. 414, W'as born of wealthy 2>arents, wdio 
claimed descent from Sjiartan kings, at (pyrene about 375. 
While still a youth (31)3) he w'cnt with his brother 
Kuoptius to Alexandria, wlicre he became an enthusiastic 
Ncojdatonist and disciple of Hvpatja (c/.c.). Jleturning 
to his native j)lace some lime before 397, he was in that 
year chosen to head an eml^assy from the cities of tho 
f*cnta]H)Iis to tlie imperial court to ask for roinission of 
taxation and oth(‘r relief. His stay in Constautinojile, 
vvhiidi lasted three years, was wearisome and otherwise 
disagreeable ; the leisure it forced U 2 >on him he devoted in 
2 )art to literary (*om2>ositiuii (see his De Pruvidmtin), Tho 
oration lie delivered when at last admitted to the })rcseiico 
of Areacliiis is also extant {De Regno). Iloturniiig abnqitly 
to ('•yreiie in 400, he s 2 >eiit the next ten years 2»artly in 
that city, XV hen unavoidable business called him tliere, but 
chiefly on an estate in the interior of the provinc'e, where 

1 The uuiue syntdriuni first ajqiears under Ilyrcauus H. 

XI Y. 9, 4). 

* The tormer word pro2>orly means the sovereign and the latter the 
president of the tribunal. The false traditional a 2 )i)licatiou is 2 »ost- 
M ishuic. 


(\)iiipai(‘ ill giijci.il S< huici, (IcM'Jurhfe fbt judMien VoUts, 
§27, whe ii* till* oldiT litiTatuii' is r.italogued Foi tin* ns.iges iif 
the syiiagogui* ill iiioiv lucent times, see Huxtoif, Dahica, 

liasui. Kill. 

SYNEDIiIT^M (crueteS/noe), a Greek word which moans 
“assembly” and is es[)ccially used of Judicial or rej»rcsi*nta- 
tivci assemblies, is the name by wliich (or by its Hebrew 
traiiscrijitioii, pnnjD, sanhednn, isanhedrhn) that Jcvvi Ji 
body is known which in its origin was tlie municijial coun- 
cil of Jernsah’iii, but nc*tjuirecl extended functions and no 
small authority and inlluence over the Jews at large (sec 
vol. xiii. j>. 421 aq.). In the Mislinah it is called “the san- 
hediin,” “the great sanhedrin,” “the saiiheclriii of ,sc*vc‘uty- 
one [members],” and “the great court of justice” {bZfh dhi 
haggCtdbJ). The oldest tostiuiony to the exist encs* and 
eonstitnlicm of tho ftync*drinm of Jenisalem is 2>robably to 
be tcmiid ill 2 (liron. xix. 8; for the priests, luivitcvs, and 
hereditary heads of liouses there spoken of as sitting at 
Jc'rusalem as a c*onrt of a])2»oal from the loc*al judic-atories 
does not corres])ond with anything mentioned in tho old 
hi^tory, and it is the 2)raetice of the riironielor to refer the 
institutions of his own time to an cn-igiii in ancient Israel. 
And just sncdi an aristocratic (‘ounc'il is what seems to be 
meant by the gerusia or senate of “ elders ” re 2 )eatcdly 
mentioned in the history of the Jews, both under tho 
(Ireeks from the time ot Autioehus the Great (Jos., Ant.^ 
xii. 3, 3) and under the Hasinoiieau high jiriests and 
lirinccs. The high prieaL as the head of the state w^as 
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he was able to enjoy the literary leisure that was most 
congenial to him, varying his studios with gardening ami 
hunting and the ([uiet pleasures of domestic life. 1 1 is 
marriage took jdace at Alexandria in 403 ; in the previous 
year he hatl visited Athens. In 409 or 410 Synesius, 
whoso Christianity had until then been by no means ver^ 
pronounced, was p()j)ularly chosen to be bishop of IHole 
mais, and, after long hesitation (»n p('rsonal end doctrinal 
grounds, ho ultimately acce]>ted tlie oflice thus thrust ii]nni 
him, being eonsecrated by Theopbiliis at Alexandria. One 
personal dilHculty at loist was obviat(‘d by his beirig 
allowed to retain his Avife, to A\honi he w.is imicJi iittaeln d ; 
but as regarded orthodoxy be ex’prcssly slijiulated for 
personal rreodoia to dissent on file (jiieslioiis of the soul s 
creation, a lit< ral n'surreetion, and tin' final destnu tion of 
the world, Avliile al the same time In' agri'cd to inakesonn* 
concession to j popular \iews in Ins public leaching (ra /nv 
OLKOL <jf)tAocro</i(oi', ra o* c/»/ Ao/n-f^cn*). His tcmiie of 

the bishopric, which was conn»aratl^cly brief, A\as troubled 
not only bydomeslie bereaxements but also by bnrbari<* 
invasions of the eonntry, and liy eonlliets Avitli the ]»reft'et 
Amlroniens, aaIioim he exeoriimuiiieali'd tor infetferiiiLC nilh 
the ehurehs riglit r^f asxlnin. TIni dale of liis death un- 
known, but lie died jirobalily not later than 1 1 t 

Ills ( J y a sjKM't li lx fme An idiii-., fh ^ 

hio^ fsii't ih //oo/s I \\\ w Ineli lie sicnilu s In-, puiposi 
to lii/iisclf m tun* j)lnJo->o|ihy ; («‘>J Jjiirthiiutni i 

lit<in \ /< e siij';.!;r aul lt\ Pm ( 'In xsostoiii’s nf /Ian , 

(li yv Pnn'aJ *** t\\»j IxMik** ; (.') 1h /iisdunnis , (Ij ir»7 P/a 

tuhv ; u I VJ //i/nun ; Jiud s« venil li(tiiiilies mid n»cus!onal '•jioecli* 
Tin* pruKi/n is tli.it ol ^I’ui iiclms (l*aiis, ir»r).>'; it a\ . 

l(dlM\\(d liv tliil oi Muirll, wiLli bMlia tniiNlalion )i« I'et.ivni 
(ItJl'J, jfjt ills eiil M 'mmI mid iiujMosid , n jiinilcil liy Migin . 

Is.'tl*' d'ih* /.//. /(i/ 1 * wliicli loi the inodeiii I'Mdn < n mIIv < d 
Ills olliM wolk' I'l mit’H li.isf* 1>M 11 I'dilKl Us 1)« 11)1 1 1 i.idt . 

(Vniiii.i. i^iid 1>\ (dukiu (\mii((', ]si2;, till* fV/////* />- 

raatnnn 1>\ Ki.ibnijii IS.’J 1 1, tli<' />' l*ionO< atm l»\ 

Ki.iluii''(i Siii/ludi, ] sari 1 lie VA y/f»///eb\ ]Cniliiii;»<‘i 

1Sl!.)\ .Mid tin /iuiaiis hy M.k li ^riihni'^en, ISTTe 
Si't (Mill <11 /i( ■</y/e lo /*/o/<ii<t/</M> (<Mijx II, IS.I), \ iili.iii.iTtii, s»/y/( nn 
t'Dtt t limit (]> I lin, ISi‘/i} , <in<l Al i^s ^Mi* o (i.uduoi s iui)iii>^ia]i1i ui “ Jle* I'.ithi i > 
lt)i li l{< nln»’ (IjoihIoii, IssM) 

»SV\()|) See ( and PnKsnvTLiif ANisAf. 

SYPHILIS- Si'c 1* ATiionoiiY, a"oI. x\iu. pp. 401, 405, 
and Si iKJriiA, ]i. bSO aliove. 

SViL\, or Svnos, a (iJreck island in the middle of the 
Cxelades, Avhich in the JOtli century has b('coiiie tin- com- 
inereial centre of tin* .\rc]ji|)elaL'’o, and is also tin' ivsidcnct' 
of the noiiiarch of tlic ( yelades and tin* scat of Ihe c(’ii(ral 
laAV umrfs. In ancient times this island Avas remarkably 
fertile, as is lo be gathered not only from the Homeric 
description (Oif. xv. 103), Axiiich miglit be cd’ doubtful 
apjilication, but also from the ivmains of olixe jiu'sscs and 
lieculiarities in tlie local iioinenclatnn'. 3'lie destruction 
of its forests has led to tlie loss of all ifs alluvial soil, and 
now it is for tin* mo^'t part a bioxMi and lianeii rock, 
covt'rcd at bi'st Axilli scanty aromatic scrub, pastured l»y 
shei't) and goats. TJie length of the inland about lO 
miles, iliu breadth 5, and the area is estimated a« tU I s^pian* 
miles. The jKipulation is iioav estimated to nimiber alMiul 
33^700, of Avhom about li0,500 are in tin* idiief toAAii. 
(Vininn'rce is tlie main occupation of the islanders, tlnamh 
tlieyalso build ships, hiivv cxieiisivc tanneries, larg-e shMin 
fionr-inill.s, a. sti'am weaving and vo]>e iaetory, and a hand 
kerchief factory, and groAv \eg(*tables for ('Njort. 

Hi 1 iiiiijieli.-', as the (duel low ii i^ called, is limit nnmd tin* li.i. Imi'u 
on Ihe ea-*t side of the island. It is governed lix an ae(i\e Tiiuimi 
iialilv, Axliose n-veinie and exiM'iiditnre have lajndly ineieased. 
Ainoii'g the ])iil»ln buildings are a spaeions town-hall in the rnitial 
B<juau? !i eluii !ion-sr, .ui o]i('ni-honHe, and a HieMk tin' lire Old 
S\Ta,4)n a eonieal hill behind Hie ]>ort town, is an interesting jdat-e, 
Auth’ ds old li'»innn (atln.be elimeh of St Ocoige’s «till clowning 
tlie smniait. Tin was biiilL by Hie r'aj.uelnns, wlio in tin' Middle 
A‘'es chose Sxri a. Hie lieadijnarteis of a mission in the Last. 
Louis XTIl., hemiiig of the dmiger.s lo wliieJi the Syia nne-sts weie 
exposed, took th(' islund under his e.-peeial pioh etioii, and .since that 
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time the Roman Catholic bishop.^ of Syra have been elected by the 
pujie. AIkiuI the heginiiiiig of the 19th century the inhabitants of 
Syiu numbered only about 1000 ; Avlieiievor a Turkish vessel ap- 
jieared they made olf to Hie interior and hid themsolves. On tno 
oiithieak of tlie w.ir of Gri'ck indejK'iidciici* refugees from Chios, 
alter huing scatteied throughout Tiaios, Siiezia, Hydra, &e , ami 
rejei'ted by llie |M'ojde of Ceos, took up tlieir reHideiicc at Syiii 
uiidei the ]iroteLtion of the Fn'iieh llag. Altogether about 40,00C 
had sought this nsjlinn heton* tin' Jiei'doin of (Irceee was aehioved, 
'Hie I'hief I'lty was called llermopolis after the name of the shin 
Avhieh hi ought tin* eailier settlers. Jilo.st of the immignints elci'tcu 
to sla\, . 111 ( 1 , though thty were long kcjit in nlann by piral(*.s, they 
h.iVf e .iitiiiued slejidily to prosper. In 1S7.5 l.^.t.S sailing .ship.s 
ami ()9s stiMjjieis (witli a total of 740,731 tons) entered and lohH 
silling ships and 700 st( .iiners (with a total of 7r»<l,<SU7 tons^ elemed 
this poit; in s.iilmg ami steam \ess(ls (wdlli ii 

tol.d ol l.oriiJ.aoi Ions etiimd and 3i7t! .sailing mu( llliO steam 
\< 'i 'll Is i^witli 'I lol.il ot tM;0,*JJtl ton ) ele.ired. .Mo^t ol tin* s.iilnig 
M'ssels Wire (h(ol\ ami Tuikish, and most of tlie snsiniei win* 
Alls! 11 . 111 , Fiem h, ami 'riiikisli. 

IL\(M\SK (^epi/Koirof, ^'lyMiAocimi, llliynyK'oi'rriu ; T^nt 
Sf/nrri/.w ; It. />ir(fra><it), tlic eliief (Ircck eit^ of iineieiit 
Sicily and one of the cailicst (Jreek si'llh'nicnls in the 
island Si( TiA‘, ]\ J5a))Ove). M'hc foundation ligcnd 

takc.s several sliapc.s (Time., vi. 3 ; Strabo, vi. I, p. ‘JG9) ; 
bill tliere is no reason todonl.t that Syraen.se Avas founded 
by .Xrehias of ( ‘orintli as]»art of a joint onlt'rjiiisi' together 
ANith CoK'yra, and llio reeeivi'd date 735 n.(\ may pa-^-^ a'i 
.ip]»i'>\ini‘itej Tilt* first seltli'inent Ava.s on a small inland, 
|nii(d fjom .he coast liy a very narrow channel (tor map, 

‘ pi ILL 11 jioint.s soutliAAard, in iroiit of a deep b:i\, 
which, with the opposite headland (PJenimy rium), it heijis 
to shelti r from the s('a. This formed the (freat Harbour; 
tin' Leaser Harbour of I/ieeius lay lo the north o( the 
i^l.ind, lx Iwi'i'ii it and a i»eniusuhi ol the nnilnland, with 
till* open ea to the e.i^t and noith. 3310 [K'limsnla eoii».i‘.ts 
of pait of a liill Ashiidi nlnio-.t i‘\erywher»‘ leavi-) some 
.spais' b« Iw’een itself and tin* sim. 3'o tin* wi'st of tin' ( Ireal 
Haibour a niai hy [dain li»s on eaidi side of the n\er 
Anajms. On tlu' sonlli Si(]e of tin' riv» r is a .uiiall' r hill. 
'PIm* eouH of Ihi' island and of tin' ]m niiisnl.i is rocky. 
3Tiat ol the haibour is lor the most ])ail (hit, ( \eept [»art. 
ot the west and south sides and the lu'adhind oppo'ili tlu' 
idand. Fioiu tin' i.sland tlii' city spu'ad ovi'V lli* wlioli' 
peninsula, A\h’’ ' i detached suburb (Pohehiu') atosi' on tlie 
outlying Jiill lieyond Aiiapiis. The marsliy ground Ix'tWMii 
the twoA^as not til for Imddiiuf. All the.se addilimis Jia\e 
bt 'll gi.idiially forsaki'ii, and the modern town is (oidincd 
to tin' island. 

3'in‘ i.sland wis culled Ortygia, a iiann' eoimeelid witli 
the Ih'lian h'geiid of Arti'inis (see Holm, ('A.w//. >SVc., i. 
NSO), but often simply the Island (Li\ , x\v. IM, 30). 
33ioiigli tlie lowi'T pait of tin' eil\, its ]»osili(»n and 
.'■tuiejlh made it tlie citadel, and it is then foie otlen 
.s]>ok( n of by Diodorii^ and IMut.ireh a.^ il It liad lu'en a 
leaJ aeiopolis. It is fannai, fo: tin* fount iiii ol \rellm.sa, 
eomn'cled in (bn'k legend AMth tin* ri\«r Aljdieiis ii. 
J\']opoiinesiis.“ 33ie.swe(‘t watu* peii.died wln'ii an I'artli- 
(jiiake broULdif in the sea in 1170.'^ At llie tilin’ ot tho 
liiM .settlermiil the Maud w.u Jield by Sieels , some have 
thought that a I’lneiiieiaii eh ment Jingt'U'd on under both 
Sn-els and Hreiks. It i.s eerlaiii (Herod., vii. Hiti) th.at 
Syracuse and Carthage stood in ri'lations to one another 
\AhieIi wen' not iisiial lietwei'ii (bTok and barbarian cities. 
It has also heen thought from some leircmhuy liiiits that 
J’olielmc AAas tJic original Syracuse, and that the plural 
iorm (wiymKonn//) aro.se irom tin' imnm of Ortygia. and 
Polielin*'. Hut the ])Iural fortn is coniiiion enough in 
otln 1 « ‘ses. Tin* chief evidence for the belief is that tho 

* ri'c lant., A mat. Xarr., 2 

“ S'l' I'lml . A'f///., 1 1, Jiml the scicutific ilisni.ssion8 in Strubo, vi. 

2 , i>. 270 ; also Psiio.nim.s, v. 7 , 2 - 4 . 

■* Hugo F.ilf., C(l. Murat., vn. 302 ; Lumiu, Sicilia Hottu iiayUihno 
it Bamo, H7. 
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great temple of Olympian Zeus stood iii rolicline and 
that (Pint., iTir., 14) the register of Syracusan citizens 
was kept there. 

Till tlie beginning of the 5th century u.o. our notices of 
Syracusan history arc c|uite fragmentary. Almost the only 
question is 'whether, ns some stray notices (Athen., i. 56 ; 
see Mill lev’s Durians^ i. 161, Eng. tr.) might suggest, the 
primitive kingship was retained or renewed at Symeuse, 
as it certainly was in some otlier Oreek colonies. A king 
Pollis is spoken r)f ; but notliing is known of his actions. 
It is far more certain that Syracuse went through the 
usual revolutions of a Grw'.k city. The descendants of the 
original settlers kept the land in their own liands, and tliey 
gradually ]>rought tlio Sicel inliabitants to a stfito not 
unlike villainage. Presently othc*r s(‘ttlcrs, ])erhaps not 
always Greek, gatlu'ro<l round tlie original Syracusan 
poo])le; they formed a distinct body, or ptehR^ 

personally free, but wuth an inferior ])olitical franchise or 
none at all. The old citizens thus gradually grew into 
an exclusive or aristocratic body, called ydfwpoi or land 
owners. We hear incidentally of disputes, seditions, aiul 
changes, among others the banishment of a whole f/ens 
(Time., V. 5 ; Arist., 7W., v. il, 1, 1 ) ; but we ha\e no dates 
or details till 'w^e liave entered tlie hth cent my n.(\ In its 
external de\(*ln])inent Sjr.ieiiso dillered somcwdiat from 
other Sicilian cities. Although it lagged in early limes 
behind both Gela and Acragas (Agrigeutuni), it very soon 
began to aim at a combination of land and sea ])ower. 
lletwecn C6«5 and TiOS it founded the settlements of Acra‘, 
Casineiue, and (’amarina, of whicli the first wa^j unusually 
far inland. TJie three together secured for Syracuse a 
continuous dominion to the south-east coasl. lliey w^ere 
not strictly colonies but outposts; ('Jamarina indeed was 
destroyed after a revolt against tho ruling city (Time., v. 
J). That tho inland Sicel town of Henna was ever a 
S>ra(‘usan setthmient IIkto is no reason to believe. Of 
this early time some arclii toe tural monuments still remain, 
as the Iw’o temples in Ortygia, one of wdiich is now' the 
metropolitan church, and the small remains of the ()l 3 un- 
pieiim or t('m])h‘ of Zeus in l^olichne, all of course in the 
ancient Doric sDle. 

The second ])Ori<)d of S^'racusan liistoiy, wliich rnughly 
begins with the hth century, is f,ir lielter ascertained. It 
is a period of eliauge in every w.iy. The arist c)crati(» eom 
monwealth becomes in turn a tyranny and a democracy ; 
and Syracuse lau-omes the greatest (lri*ek city in Sicil)^, the 
mistress ol other cities, tin* liead of a great dtmiinion, — 
for a moment, of llio greatest doiuinioii in Hellas. Strange 
to say, all this growth begins in subjection to tlie rider of 
another city. Jlippocrates, tyrant of (Jelu, laid the ehiLf 
]»owcr in eastern Sicily at the beginning of the 5th eeiituiy 
n.c. (49S-4U1). He threatened S^Taciise as wtU as other 
cities, and it was delivered only l»y tlie joint intervention 
of (\)rintJi anil Coreyra, and by the i*es.s,ion of tlie vacant 
territory of C’amarina. In 4sr) the Syracusan or 

joined with the Sicel serf i>opidation todiivo out the 
(/amorolf tlie niling oligarelis. These last ciaved help of 
Gelon, tho successor of Hippocrates, who took possession 
of Syracuse without opposition, and made it the seat of his 
jiow’cr. Syracuse now grew by the depojmlation of other 
cities (;:<»U‘piered hy Gelon. He gave citizenship both to 
meiveuavies (Diod., xi. 73) and to settlers from old (Greece 
(Paus., V. 27, 16, 17; Pind., vi.), so that Syracuse 

became a city of mingled race, in wbicb the new citizens 
had the advantage. Tlie town s[)rcad to tlie mainland ; 
tile new town of Achradina, witli separate fort ihcat ions, 
arose on the eastern part of the adjoining peninsula (Diod., 
xi. 73), while Ortygia became the inner city, the .stronghold 
of tho ruler. Indeed in the fonn of unw^alled suburbs the 
city seems to have spread even beyond Achradina (D’cd., 
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xi. 61, 68, 72). Gkilon’s general rule was mild, and he won 
fame as tho champion of Hellas by his great victory over 
the ( ^arthaginians at Himera. He is said to have been 
greeted as king ; but he does not seem to have taken the 
title in any formal "way. 

Gelon’s brother and successor Hiero (478-467) kept up 
the ]jowxr of the city ; ho won himself a name by his 
encouragement of poets and philosophers; and his I^j^tliian 
and Olympian a ictorics made him the special subject ol 
tho songs of Pindar. He appeared also as a Hellenic 
cham])ion in tlio defence of Cmaa', and he attem])ted to 
found a Syraimsan colony on the island of AEnaria, now 
Ischia. Ihil his internal government, unlike that of Gelon, 
w^as suspicious, greed}’, and cruel. After some family dis- 
])iitcs the jiowcr passed to his brother I’hrasybulus, who 
was driven out next year by a general rising (see Sk tly, 
j). 16). Jn this revolution Thrasybuhis and his mercen- 
aries held tlie fortified quarters of Ortygia and AchradiTia; 
the revolted )>eople held the unwallcd suburbs, already, it 
is plain, thickly inhabited. I'hrasybulus yielded to the 
common action of Siceliots and SiceLs. Syracuse again 
bi'camo a free commonw’ealth, and, as tho effect of tht 
1}ranny had l»een to break ilowui old distinctions, it was 
now* a democratic common wooltli. liencwed freedom was 
ct‘lebraled by a colossal statue of Zens Eleutherius au<l by 
a yearly feast in his lionour. Tint wdien the mercenaries 
and other new settlers were slmt out from olfice^ new 
struggles arose. Tlio moreonarics again held Ortygia and 
Achradina. The ]>copl(‘ now whIIimI in the siibuib of Tyche 
to the west of Achradina (Diod., xi. 73). The mercenaries 
wore at last ^.mt rid of in 161. Although W’o hoar of 
attcm])ls to Hoizo the tyranny and of an institution called 
liktJ tlio Atlieniau ostracism, designed to guard 
against such dangers, ])Oj>nlar government was not seriously 
tlireatened for more than fifty yi‘ars. The jiart of Syracuse 
in general Sicilian affairs has been traced in the article 
SicHY (ffv .) ; but one striking scene is wholly local, when 
the defeated 1 )uectius took refuge in the liostile city (451), 
and the common voice of tho ]»oo])lo bmle “spare Ihu 
supjiliaiit.” We liave but one solitary noliec of the great 
military and na\al strength of Syraeiiso in 439 (Dioil., xii 
30). Yet all tliat we read of Syracusan military and iia\al 
action during the former part of tho AtJicnian siege shows 
liow Syracuse had Jaggeil behind tho cities of old Greece, 
constantly ])ractised as they were in warfare lioth by laud 
and sea. 

The Athenian sieg('( 1 1 5-4 1 3) is of the dcejiost importance 
for tlie lojmgruphy of Syracuse, and it throws some light on 
the internal politics. Heniiocrates, tho best of counsellors 
tor external affairs, is sub])ccted, and seemingly with reason, 
of disloyalty to the democratic const if utioii. Y\'t he is, 
like Nieias and i’liocion, the official man, head of a board 
of fifteen generals, which he jiersuades the people to cut 
dowm to tlircc. Athenagoras, the demagogue or opposition 
s]»eciker, has the best jiossible exposition of democratic 
]>riaeiples put into bis month by Thucydides (vi. 36-40). 
Through the w’hole siege ^ there w’as a treasonfeblo lijirty 
within the city, wdiich- for what motive we are not told — 
kc})t np a correspondence wdth tho besiegers. 

The speech of AthenagoTas is that of a viTy clever demagogue ; 
it sum.s up very foivihly hU that can bo said against oligarchy, and 
it may have been perfectly siin'cre. lint Ids views were ovcriuled, 
and pre]>ar.iti()n Avas made in earnest for the city’s defence. When 
tho Athenian fleet under Kicias and Lainachus was at Rhegiiim in 
Italy, the (juestion for the eominunders was whether they should 
seek to strengthen themselves liy fresli alliaiii’es on the spot or 
strike tlie blow at onee. Lamaehus was for immediate action, and 
there can haidly he a doubt that Syracuse must have falleil before 
a siuhleii attack hy so formidahli* a n armament in the summer of 

^ Diod., xi. 72 ; cf. Arist., PoZ., v. 8, 10, and Groto's note, v. 319. 

® The chief authorities for the siege are Tlnicydides (bks. and vii.), 

1 Dblorus (bk. xiii.), and Plutarch, Life of Nidaa, 
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415. The Syranisans were neither at unity among themeelvcs nor 
by any means ailtMiualely prcpan^d for eflectuai clelence. Tlirougli* 
out the whole struggle it is jKsrfectly clear that they owed their 
filial (ielivcranoo to the most cxti*aordinaiy good fortune. Athens 
ha* I tlie prize within her grasp, anil she lost it wholly through the 
persistent dilutoriiiess and blundering of her general, the despond- 
ing, vaeillating Niclis. It was at his advice that the suiuiner and 
autuinu of 415 wiue fritterodaway and the siege not begun till the 
spring of 414. 13y that lime the vSyiaeuBons were liotli in better 

spirits and better ]jn‘pared : their troops were better organized, and 
tiiey bad built a Avail from the (Irejit llarbour to Paiiagia so as to 
screen them from attaek on the side ot Kjiijiobe on the north- 
west. The ettret of this was to bar the enemy’s ajiproju b and push 
hack bis bloi'kaditig lines, wbich bad to ]»<• carri'Hl over an incon- 
veniently largo extent of groumL The Syi’acuwins bad Immui at lirst 
thoroughly cowed ; but they were cowed uo longer, and they ovi n 
plucked up courage to sally out and fight the enemy on the high 
ground of Kpipobo. 'riicy w'ere beaten and (1 liven back; but at 
the suggiistion of Hcrmocrati's tliey carried a coiiiiter-Avoik up tin* 
slope of Kpipobe, winch, if completed, would cut in tw'o llio 
At he.ui.in lines and frustrate the block ado. At this ]K>iut Nicias 
showed cou'^bb r iblo military skill. The Syiiicusuns’ work was 
destroyed by a piompt and w'ell -executed attack ; and a .second 
couiitiT work <Mrrio<l across marshy ground some distniice to the 
south of Kpipoltc Mini near to tlie (Hreat Harbour w*«s al.so demolished 
after a sharp action, in w'hich Lauiachus Icll. However, the blockade 
on the land sidi* was now almost complete*, ami the Athenian licet 
had at the same Lime entered the (ireat Harlionr. 'riic citizens 
began to think of surrender, and Nicias was so confident that he 
ijcgh'cted to ])U^h his advantages. He left a gaji in ids lines at 
tin* point where Epipohe slopes down to the sea, ami he omitted to 
occujiy an import.int position on its north-wcstcrii ridge, known 
as Euryalus, a p-iss wdiich commanded on this side the approach to 
the city from tin* interior. 

The sei'ond act gf tin* drama may bo said to open AAith the irre- 
trievable Idimdirof Nicias in h'ttiiig the Siiartaii (ivlil>pus first 
land in Sicily, ami then inarcli at the bead ol a small aimy, partly 
levied on the spot, across the island, and cutei Syiacu#B byway 
of E]»ii>ol<e, thi'ougli the Kuryalus puss (iylijijiUs was felt to b* 
the leprcscnlalivi* of Snarta, and of the iV'l<HM»iincsiaii (liccks 
gi'iicrally, ami Ins ariival iiisjurcd the Syracusans ^ith the fullc'-t 
conlideiice. .lust bcfoie his anival a few ships fiom Oonnlh ha<l 
made their WMy into tin* harlwur with the news that a great fleet 
wis .ilnvidy on its w'av to the relicl of tins city 'fho tables w»ie 
now < omplclclv tuiueil, ami we hear of iiotliiiig hut defeat and 
disaster lor the besiegers till their final overthrow. The imlilaiy 
skill or(lvlippusiMiabb*il thcS>Mcusaii militia to meet the Atheiiuii 
tioops ou cijuul t«*inis, to WTcst fiom tin m their tortilicd jiosilion 
oil riciniiiy nmii, and to icduce tlicm to sm h u plight tlut, as 
Kn his Mid 111 Ills (IcsjiatcJi to Athens iow.iids tin* (lose of 4JJ, 
thev were tln*nis»*lv'cs lK*sn*g(*d rathi’r llhiii hcsicgmg. In the 
spring of tin* lollowing year Syiacusc cmcc again gave herself up 
for lo-»t, when s(*vcnty-t hive Avarships from Athens, under Deiuo- 
stheiii s, enl«*itnl tlie harbour Avitli a large, toree ol lieaA'y iiilantry 
and light 1 1 oops. Demostlieiies decided atoms* to make a grand 
attack on Epijiol.e, with a view to recovering the Atlienian bhi< k- 
ading lim*s and driving the Syiueusans back within the < ity Avails. 
The assault was made by night, by the unceitaiii light of the moon, 
and tins eireiimsl luee turned wliat was v(*iy nearly a suceessful 
suii»iise into a iiuuous defe.it. The ailair so«*in.s to have hi*eii avi 11 
planned up to a I'cit lin point, and well exei iited ; but the Athenian 
van. Hushed with a lird success, tlieir ranks broken and disoidend 
by a juirsmt of tlie eiiems over rough ground, were rejuilsed with 
great loss by a bodA of he.ivy arim*d Ikeoliaiis, ami dri\i*n b.aek in 
disoiih'r 'rin* eonfusioii spirad to the Irooj)*. beliiud tlieiii, and 
the action ende<l in a wiM lliglit thiough tlie nairoiv roads and 
passis of KjUjiol.e. The army was now' llioioughly out of heart, 
and T)einostiiein-s was tor at once breaking up tin* can.,*, emhaiking 
the 1ioo})s, and sailing buk to Athens. Ibit Nicias could not 
bring hiinsell lo l.ii*e the vMheiiian jieoplo at lioim*, nor could he 
lie pre\Mil(*<l on to r« tiie proinj»tly lo s(mie ]>osilion on the « oast, 
siu h as (jatan.i or ’riiapsiLs, Avhere flic army would 1m* al li.ist .ibb* 
to ninnbiin itself fora time. He dallud till the cud of August, 
manv W'ceks alter tlm defiMt, and <ni the 27th of tli.if month w'as 
an I'hip-ie of tlie moon, on the strength ol wdiieli he insisted <»n a 
diluv of almost amdher month. Ihs Jleet loo lingered iis.*]«*ssly in 
tliL* harbour, till, ailer a frantic <*fibrt to bicak out ami a desjn'iat** 
conthef, it wa-, utterly d(*reated and bnlf destroyed. The hioken 
and deiiior.ih/ed army, its ranks thiniiod by fever and Mekm*.sb, at 
la.st l)egan liopeb'ss retieal in the face iif tin* nuiiierous Svi.'i- 
cusnn eavali \ , diid, alter a fi*w days of dreadful Milb-riiig, Avas fuie« d 
to lawdow'ii its arms. Tin* Syracusans sullinl the gloiy of their 
triuiuph by huddling theii i.nsoiiers into their stone-quarries,- a 
living death, dragged out, Uii' some of them at least, to the apac e 
of seventy days. 

H(ir great deliverance and victory nntnrally Ktirred up 


tlie energies of Syracuse at home and abroad. Syracusan Diodes 
ships under Hcriiiocrate,s now play a not unimportant • 
part in tlio warfare betw'cen Sparta and Atlieus on the 
coast of Asia. Under the influence of Diodes the consti* 
tution became a still more (‘onfirmed democracy, some at 
least of the* magistracies being filli‘d by lot, as at Athens 
(Died., xiii. 31, 35 ; Arhst., PvL^ v. 3-C). Diode.s ai>pear« 
also as tlie author of a code of laAvs of great strictness, 

A\'hich Ava.s held in such esteem that later iaw'givers were 
deemed only its expoundiTs. There seems no reason to 
suppose, AAilli Holm, an earlier laAvgivcr Diodes distinct 
from the demagogue.; but the story of his death by hia 
own hand to ]umi.sli a breach of his own hiAv is, we may 
siuspeet, a repetition of the .story" of Oiarondas (Diod., xiii. 

3.3 ; cf. xii. 111). Under these influences llermoerates was 
banished in 409 ; he submilted to the sentence, notA\ith*> 
standing the wislies of his army. He AAciit bae.k lo Sicily, 
warred w’ith C^irihage on liis own account, nml brought 
back the bones of tlie uuburied Syracusans from Himera, 
but was still so clreailcd that the pe()]>lii l>ani.sh<*d l)iude.s 
without restoring him. in 407 ho Avas slain in au attempt 
to enter the city, and with him W"as wounded one who was 
pre.senily to outstri[> botli rivals. 

This was Dionyhims, son of another If ermocrates, and au Diony* 
adherent of the aristocratic party, l>ut soon afterwards a «*”*‘‘ the 
demagogue, though Mip]>orted by some men of lauk, among ^tib*^* 
tliem the liistoriaii liiilistus (Diod., xiii. 91, 92). P.y 
accusing the gui trals engaged at (Jela in tlie AAar agaiu.‘>t 
( Wthagt*, by obtaining tlic restoration of exib‘.s, I>y a variety 
of tricks jilayed at (Ida its(‘lf, he secured Ins own deetioii, 
finst as one of tlie generals, tlu'u as .>ol(* general (or Avitli 
a nominal colleague) with special jiDwers. lie next, hy 
anotlier trick, proeur<d from a military assmulily at Ijeon- 
tiui a xote of a Ixxlygniird ; he lii red mercenaries and in 
400-5 eaiiio liaek to Syracuse as tyrant of (he city (Diod., 
xiii. 91*9^). Diouy.sius ki'pt his power till liis death tliirly- 
eight ynais later (307). Ibit it amis welluigh oAeitluowji 
before he had fully grasped it. His defeat befoie ( Ida (see 
SiribY, ]). IS) Avas of course turned against him. His 
enemies in tlie army, diiefly the horscmi'ii, leadied Syraeu.se 
before him, tiluiulereil Ins liouse— he Jiml not yet a foitre.ss 
I and lion ildy" nuiltreati'd his aa ife ; but they took no jioliti- 
cul or military .steps again.st himself. He eiuin* and took 
Jii.s A'c*ngeaiice, slaying and driving out liis eiieniies, who 
establi.slied themselves at -'Ktna (Diod., xiii. 11.3). This 
revolution and tin* peace Avitli the ( ’artliaginians coiifirined 
J honysius ill the jiossession of S\r{H‘u.M*, but of no great 
t<*rritory }Ky<iii(l, as Ijconliiii was ngniii a .si‘p,irnte city. 

It left Syraeu.se the one gieat Hdleiiie (it\" of Sicily", 

Avliidi, however (*nsI{iA(d at Jiomi*, anus at le.i.sl iiide- 
jiendeiii of the barbaii.m. l)ionysius amis able, liki* (»elon, 
tlioud* AAith j«‘ss sueci'^.s ami le^.s lioimur, ti> laKi* up tlie 
jiurt of tlie duiuipion uf Tldhi.*'. 

’')iumgth«* hmg 1\i.nni\ of Dioha^mis the iit\ greAv giviilly in Quarters 
.si/4*, ]M>))ulalioii, ami gi.imleui. I'hilo s.iys j lluii, he of the 

pttlieieH {ill Smb into it. In la( I (lie fiu* (Jreek cihes and corn- <*i(y. 
niiniilies, ill luith Sk il y nml nmtlieni Italy wen* -laeriticod to 
.Svraeiise ; theie till gte;itm*M«, uml gloiy of the fJiet k Win Id in the 
We.st win* eoneentiated. 'J’hi* imiKs of tin* popiiLlioij ut Mela and 
(’.iinaiiua in the disastioiis year lO.'i h.'id, al the jiroinjding of 
|)ionysiu.s, taken itfiige at SMain.-.*. Mela had in the j>revioie# 
yeai reel ived the fugilbc inhabitants of Ai'i.igas (Agrigentuin), 
wliieli had lieeri .saeked hv the ( 'aitliagiiii.'unb S^raeiiw* thus 
•ihboihed three of the chiel Mreek eities of Sicily. It leecived largo 
»M ission.'s IVoin some of tlie (iieek eitiei. of soi’theni Italy, fiom 
lIipjMinimn on its A\est and Manlonia on its east loasl, both of 
wdiieb Diony sln^ captured in Hsi) n c. Tlicre Imd nkso been aa 
jiifiux ol her eiti/cijs from illiegitim. At tla* time of tlie Athenian 
•siege Syi M’usc eonsisti'd ol two quarters the Lslaiul and llii* '‘ouli*v 
city ” of Thueydiiles, gmeially Iuioami as Achrailimi, and houiidud 
by the sea on tin math ami east, Avitli the adjoining .suburb of 
AjKillo Temonites fartlier inland ut the fiwd oi tin* .southern slojies 
or Epijiola*. With the vast inerea-e in its pojuikition, it now grew 
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into a rity of four quailorfl. Tlio suburb Tciuonitos was exi»aticle<l 
into Ncapolis (New Town), spreading over the adjoining sIoihjs. 

A district Htrctcliiiig down to the sea, to the north-west of Acfim- 
dina, was taken in, and 8ul)8fM(ucntly enlarged into a separate | 
fortiiied to^^n. Tyclie {Tvxv) name given to this quarter, 

according to (Mcero {In Vtrr.y iv. 52, 511) from an old teiujdo of 
Koilune somewhere williin its limits, - a fact which seems to indi- 
cate that the snot must have been inhabited in very early times. 
But of this Tliueydides says notliing, and his silence on a point 
which would have naturaliy entered into his descri])tion of the 
Athenian blockading ojieiations is soniewliat jieiplexiug. Tins 
ipiartei was in (Mccto’s time the most pojnilous ]».irt of the entire 
city ; it was practically secured by tlic new cit;^ walls, wliich were 
diawn inland in a triaiigulnr form so as to* cm lose the hill ol 
Kpipohe, the apex of the triangle being the lortress of Euryalus, 
llic rfin.iiiis ol which aic sai«l to be the most perfect existing 
spidim'ii of ancient fortilication. S\r.muse W’as now secure on tin* 
land side. The Island (Oit>iria) had lacn ]>ro\idcd with it »owii 
ilcteiii cs, convi'ittd in fait into a sc'paratc stronghold, with a toil 
to sene specially as a magazine ot coni, and with a citadel or 
iidopolis which stood njiart, ami might he luhl as a last icfiigi. 
Dionysius, to make himself jicifcitiy sale, diovc out a iiumhii ot 
tlic old iiihahitanls and turned the ])laco into haria< ks lor his 
Hohlicis, he himsell li^ingin the ciladrl. For aiii unpopiiliiiti 
he may have thus hh'ihumI he seems to ha\* m.ule up h\ his gnat 
works ioi the cleleme of the cit\ ; these were exeditisl under the 
dinstion ol the most skilhil ciigiiieeis, and an* saul to ha^c found 
employment for 00,000 men 'flie new lim s c«»\4 1 . d an txfint ol 
niih's, ami wde <M)natim‘tcd ol huLn* w«Il-(ut blo(ks ol stone 
fiom the neiglihoui ing (|uain<'s. Ka(h(|iiaitd ol the diy had its 
own distinct d^ limes, and Syiadise was now the most sjdcmlid 
and the best toililnd ol all (licik cilic'-. Its miv.il iiowei, too, 
was vastly imi cased ; the docks w<ie dilaigcd; siiiil 200 mw 
W'arships wc h* lunlt Hesid's the t ni ernes, or m-svIs with thice 
hanks of o II we heat ol c|U idi iiciik s and (iniM([iicidiics with lour 
and live* Iniiks of oirs, liiL'ci iiid lilhr .iml nion* massn^ ships 
Ilian had Ml been used in (Imk sei waiitin. I'ln lint ol 
])i(>n}sitis was 1li<‘ most powdlnl in the* ]\I( dilcriaman. It w is 
doubiless f( II and halnd of (\n tliatrc*, liom wlncli city tbc (bnks 
ol Sieilv hid sutleicd so imich, that urgcsl the Syiacusans to 
accjUicscc in tile eiioimoiis cxpeiidiline which they must lia\c 
iminicd nndci the rule ol Dionisins, Much too wa^ done loi tin I 
beiiul) o! the c.lty as wcdl toi its sticneth and <h ieiiee. S«*veial 
mw temple , were built, and gAinn.isn enilcsl outside the walls 
ncai the banks ol the Anapns (l)iod , w. 

“F«isteiu(i liy chains of adamant” tlic boastful 
]dirasc in which Dionysius described liis cin]>iio; but 
under liis son, llie younger I lion) sins, an easy, good- 
natured, unpractical man, a sort of elcve:i^h dibdtante, 
a renelioii set in nniongst the listless citizens oi Syracuse, 
whieli, with its \ast and mixed jiopulation, mu '.I have 
lieeii full of elenu'iits of turbulenei* and faction. Ihit tlie 
bnrdi'iisomc cxpiMidilurc of the late reign would be enough 
to account for a good deal of discontent, A remaikable 
man now eoines to tlio front, — Dion, tlie friend and 
ilisci|)h* of I’lato, and for a time the trusted political 
advisiT of Dionysius, whom be endeavoured to impress 
xiith a conviction of tlie inlinitc* superiority of free and 
])opnlar government to any form of tyranny or despotism. 
Dions idea seems to have been to make Dionysius some- 
tbing like a constitutional sovereign, and with this view 
lie brought him into contact with J’Jato, All w^ent w'ell 
for a time; but Dionysius liad those about liim who 
were op])Osed to any kind of liberal reform, and the result 
was the hanishincnt of Dion from Syracuse as a dangerous 
innovator. Ten ytxar.s aftcrwwds, in 357, the exile entered 
Achradina a victor, w’eleomed by tlio citizens as a deliverer 
both of themselves and of tlie Dreeks of Sicily generally. 
As yet, however, this was the only jiart of the city gained. 

A siege and blix'kade, with confused lighting and alternate 
victory and defeat, and all the horrors of fire and slaughter, 
follow'ed, till Ilion made himself master of the mainland 
city. Ort)gia, however, w'as still held by Dionysius ; but, 
provisions failing, it also w'as soon surrendered. Dion's 
rule kisti'd only three years, for lie jierislied in 354 by 
the liand of a S)racnsan assassin. It wus, in fact, after 
nil his jirofessions, little better tlian a military despotism. 
The tyrant’s stronghold in the Island was left standing, 


[ and Dion actually opposed a proposal for its destruction. 

The man who won immense popularity by the proposal 
w as murdered, and Dion seems to liavo been an accomplice 
in the crime. 

Of what took jilace in Syracuse during the next ten 
years we know" but little. The younger Dionysius came 
back and from his island fortress again ojipressed the 
citizens; the plight of the city, torn by faction and 
conflicts and plundered by foreign troops, w'as so utterly 
WTelcheil that all CIreek life seemed on the verge of 
extinction (Flato, viii.). Sicily, too, was again 

incimcid hy (Wthage. Syracuse, in its extremity, asked 
help from tlie iiintlicr-city, ('orinth; and now aiqicars on 
the scene one of the noblest figures in (Ireek history, 
Timolkon (y.c.). To him Syracuse owed her deli\erancc Timo- 
Iroin till* younger Dion)siu.s and from the lule of despots, 
and to him both Syracuse and the Sicilian Orccks owed a 
(Ici'isive triumph over Carthage and tho safe pos.session of 
Sicily w"est of the river Halycus, the largest ])i>rtit)n of the 
island. From 313 to 337 he w'as sii]»renic at Syracuse, 
wiili the hearty goodwill of the citizens. The )ounger 
]>ionysius liad beim allow’ed to retire to (Virinth; liis 
idaiid fortress was destroyed and re]»laced b) a court of 
just ICO. S)racuso rose again out of her desolation-- grass, 
it is said, grew in her streets— and, with an influx of a 
niultitndc of new colonists from (Jrecce and from towns of 
Sicily and Italy, once more liecamc a jirosjuTous city. 
Timolcon, having accomjilished his work, accepted tlie 
]K)sition of a jirivale citizen, though, ])rffcticall), lo the 
end of liis lif(‘ In* was the ruler of tin* Syracus.in pco]>le. 

After hisidcath (337) a s])lendid monument, with porticoes 
and gymnasia Surrounding it, known as tin* Timolionteum, 

W’as raised at*the jmblic cost to his lionour. 

In the interval of twenty years bcIvviMii the death of Agatln 
Timolcon and the rise of Agatlnxlis to iiower another v.h*s. 
revolution at Syracuse tianslcrred the government to an 
oligarehy of COO leading citizens. All we know is the 
bare lad. It was shortly after lliis icvoliition, in 
317, that Agnllioclcs with a body of nicici'naric.s from 
Camjiania and a host of exili-s liom tlic (b(‘ek cities, 
backed iiji by the Carthaginian Ilamilcai, who was in 
trieinlly relations with the S)raiiisan oligarchy, became 
t)rant or despot of the city, assuming snbsccjueiitly, on 
the strength of liis successes against CVirtliage, the title 
of king. Syracuse passed tlirougJi another reign of terror; 
the new despot proclaimed himself the cliainpion of ]»o]ni- 
lar governmiuit, and had the senate* and the heads of tlie 
oligarchical ])arty massacred whoh*salc. This man of 
blood seems to liave bad jiojmhir manners, and to liavo 
known how to flatter and cajole*, fe>r a unaniinons vote 
of the ]»ee)ple gave him ahsolnte* e*e»iitreil over the lortiines 
of Syracuse. His wars in Sie*ily anel Africa le‘ft him 
time to do semielliing feu* tlie relief of the poorer 
citizens at the cxjiense of the rich, ns we*ll as to cre*ct 
new fortifie*ations and juddie* buihlings ; anel under his 
strong gejvcrnment Syrae-nse* seems lei have lieen at least 
cjuiet anil orderly. After Ids death in 2HI) comes another 
miserable and oliscure jieriod of revolution and despotisftn, 
in whieli Greek life was d)ing out ; and but for the brief 
intervention of i^yrrlms in 278 Syracuse, and indeed all 
Sicily, would liav’e fallen a ])rey to the (’’artliaginians. 

A better time began under Hiero II., wlio had fought 
under Pyrrhus and wIio rose from tho rank of general of 
the Syracusan army to be tyrant — king, as lie came to be 
soon styleil — about 270. During his reign of over fifty 
years, ending probably in 216, Syracuse enjoyed tran- 
(piillity, and seems to have grown greatly in wealth* and 
population. Hiero’s rule was kindly and enlightened, 
combining good order witl)»>a fair share of liberty and self- 
government. His financial legislation was careful and c.on- 


a 



Hierony- 

mus. 


£>kv'f Ly 
Man-el- 
his. 


S Y R A 

lAdorato ; his laws ^ as to the customs and the corn tithes 
were accepted and maintained under the Konian govern- 
ment, and one of the many bad acts of the notorious Verres, 
according to Cicero, was to set tliein asidt; (Cic., Iti TVrr., ii. 
13; iii. 8). It was a time too for great ]nil)lic works, — 
works for defence at the out ranee of the Lesse-r Harbour 
liotween tlie Island and Achradina, and temples ami gym- 
nasia. Hiero through his long reign was the siatineh 
friend and ally of Homo in her stniggh's with (’’arthage ; 
but his paternal di'spotisiii, under which Creek life and 
civilization at Syracuse had greatly flourished, was un- 
fortunately suc.cocded by the rule of a man wlio wholly 
reversed liis ])olicy. 

Tlioronyinus, the grandson of lliero, thought fit to ally 
liiuis(*lf with Cartilage ; lie <lid not live, hfuvever, to s(‘o 
the mischief lie bad done, for he fell in a consjuracy Avhich 
he had wantonly provokinl by his arrogance and cruelty. 
There was a fien*c i>opular outbreak and more bloodshetl : 
the conspirators were put to d(‘ath and lliero’s family 
was murdered; wJiilst the Carthaginian faction, under the 
liretence of delivering the city from its tyrants, got the 
upp(T liand and diew the citizens into o]>cn dctlanco of 
Home. Maiv(‘llus was tlnsi in command of the Homan 
army in Sicily', and li(3 threatened the SyTacns/ins witli 
attack unless lln'y would g(‘t rid of h]pieydes and iiipj>o- 
crates, the liead^ of tluj anti Koman faction, lilpieydes 
did his be^t to stir np the citizens of Jasmtini against 
Homo and tln^ Ibanan ]»art y at Syracuse’. ^Iarc(‘llus then* 
fore .si nick his first blow at Li'ontini, wlucb was (piicklv 
stonu(‘d ; and tlic tale of the horror^ of the* sack was at oner 
carried to Syracuse’ and routed tiie anger ^f its ]>o]uilation, 
wlio could not but .synnpathize with their mur iieigli- 
bours, ( {reeks like* 1 liem.si’h e.s. 'Jin' general teeliiig was now 
any n(‘goti.itions with the Horn. in general, and, ]»ut- 
ling Ihemsilve.s umhT Kj»icy<]rs and llip])ocrates, they 
clov’d their gales on him. .Mauillns, after an nnsnee’^sfut 
attem])t to negotiate, began tlu* siege in regular form (lM 4 
Ji.c.) by both land and sea, c 'lablisiiing a eamp on Polivhne, 
where stood llie old tcunpli* of Olymiaan Zeii', ; but he 
made his chief as.sanlt on the noi’tlnsn side and on the 
(hdciiccs of Tvclie, jiart i<MiI,irly at tlie Jle\a]>\Inm, the 
entrance facing Megara and lieontiiii. Ills assault s( ;i 
wards wms made mainly on Adirmlina, but the city WU'* 
dcteihled by a numerous soldiery and by what sismi to 
have been still more formhlable, the ingeiiioU' eontrivaiice.s 
of Archimedes, wliose eiigiiic.s <h alt havoc aimnig the Homan 
shi]»s, and frustiated theattaek on the tort itieat ions on the 
northern slopes of l’"pi]»ola‘ (Tav., xxiv. 31). Marcellus 
liad recourse to a block.ule, but ( ^arthaginiaii M’.ssels from 
time to time contrived to tlirow in supplii’s. At length 
treachery began to work within, information w’as given 
him in the spring of L*ll3 (twt) years from the <*omnieiice 
inent of the siegi*) that tlie Syu’acnsans wanv <*elebvating a 
great festival to Artemis; making um*. of this opportunity, 
he forced the ire'ca]»ylum entrains*, by night ainl e.stablislnMl 
himself in Tyehe and on llni heights of Epipohe. The 
jstrong fortre'^.s of J’hiryaliis liehl out for a lime, Imt, being 
iiow^ isolated, it soon Jiad to surrender. The “outer'' find 
the “inner city” of Thucy<li<lcs still laid out, wliil.st a 
Carthaginian llei’t w^as moored off Achradina and (Vrtlia- 
ginian trooj>.s were encamj)cd on the sjmt. Hnl a }»csli- 
lence broke out in the antuiun of 212, which sw^ejit them 
clean aw*ay, and thinned the Homan ranks. 'J'he ships 
sailed away to (^arthago; on their w'ay back to Syracuse* 
with siqipiies they could not get beyond Cape Pachyims 
owiyg to adverse wdnds, and they Aven* confronted by a 
Homan fleet. All ho])C for the city being now at an end, 
the Syracusan s threw themselves on tlie m e rcy of Mar- 

1 The luwTof Hiero arc often mentioned with approval in Cicero’s 
apoeches against Verres. 


C U S E 817 

cellus ; but Achradina and the Island still held out for a , 
brief space under the Syracusan luerocnories, till one of 
tlicir officers, a Sjianiard, lietrayed the latter p(»sitiou to 
the enemy, and at the same time Achradina was carried 
and taken. Marcellus gave the city up to plunder (Liv., 

XXV. 31), and the art treasures ^ iu which it was so ricli — 
many of the choicest of tliem no doubt --wore conveyed to 
Home. J<^rom this time art seems to have become quite 
fashionable in certain Homan circles. Arehiinertes jierished 
in the confusion of the sack, A\hile he Avas calmly ]»ursuing 
his studies (Liv., x\v. 31). 

Syracuse aaus now .sinqily’^ one of the ]»roAiiiciuI cities of 
Home’s empire, and its history is henceforward merged in 
that of Sicily. It retained much of its ({ilmIc character 
and many of its finest public buildings, e\en aPtr thi* 
Jiavoc Av rough t by" Marccllus. Its importance and histiirh* 
associations nutunilly marked it out as the iesidcm*e of 
the Jioman jn'ietor or governor of Sicily. (1ccrt» often 
speaks of it as a particularly splt udul and buiuUfnl city, 
as still in liis own day the scat of art and culture '* (7W., 

V. CO ; Ih'ny. A iii. 81 ; Jh i. 21 ), and iu hi.s 
s])ccchcs against \'erres (iv. h2, 53) he gives an elaborate 
descri])tion (tf its four quart«*rs (Achradina, Neapolis, 
Ty"che, the island), or rather tlie four cities viliich com- 
jKiscd it. It seems to have suftered in tin* civil A\arsat 
tJie lian Is of Sextus J’omjx'ius, tin* srui of tlie Irmm.ir, 
who tor a short time A\as master of Sicily; to icpalr tlie 
mischief, luwv sctlh-r^ w(‘ri* sent by Augiisliis in 21 n.i*., 
and established in the l.slaiid and iu tin* imnn’dialely ad- 
joining ]).at of Aidinulina (Strabo, vi. 270, isl. Knimer). 

It ill these districts tliat tin* n mains of Homan works -- 
of amjdnlhcatres and other juildic buildings - ani mainly 
to be tiaced. We bi'iir nolhiiig of any imjiorlaiicc* about 
SynacuM* during tin* jieriod of the empire. It had itsowni 
senabi and its own magi.st rates.'* ('iiiiis (’aliuula ri‘stori*d 
Its decayed walls and Sv»nie of its tuniou.^ leinph ^ (Sue- 
tonius, 21). Taeilii.^, in a jiassmg nieiiliou of it 

(d;i;/., xiii. 40), i.ays that permission was giaiittd 1o tin* 
Syracn -.ails under Nero to excei*d the [reserllnd number 
of gkubators in their sliows. Hence the city ]»y tliaf lime 
nni*-t have I ju pjo\ ided with an amphif iioatro. In the 
Ith c-ntniy it is iiami'd by the jioet An oniiis in his On/o 
Xfiluhnni cliielly, jaThajis, on tliestnngtii of its 

liistorie nieiuorn s. 

JVb’dcrn S\i,i< um* is ceiiriucil fo On* isldUfl oi' Ortygia, Jiid isoalv 
j.bout unit » 111 (ii(umttiMur Tlic isl.nnl is iingulaily’ <uid 
III sliapt', iiiiil (‘nIciuIs fioiii iKiith to scMitli on tlie east side of thu 
line iijitiu.d liaiboui, llie Pol lo (liainli (JAn/io/.s /'inV/is;. On tlie 
iioitli it is eonneeticl a\i11i tin iiKiinl:ii d liy :i d\ke oi iii'iiiow 
isthiiius, nnd iMtwnn the .soiitliein l•^llenlitv and tin opposiUi 
]>< iiinsiil.i of .MtisMiln ]( 1 1 , the anennt rieinniM nnn, time is a 
‘•tn-lil. ol lllOO y.'odi, ioiimng the enti.nic* to the IhjImiui. TIio 
appif’iieli to the town lioni the inainl.ind isdihiidid hy a dilapi- 
dated < it ided ol (he tone ol (Mill les \ ., {ijnl till ' mllmi exifeinity 
is o(eiij*iMl h\ a (.isth‘ iiannd iillei (hoige iMiiniaces, the last 
li\/anline g“nei.il )>\ whom il was In Id in lln 1] ih eeiituiy la fore 
it* Ml into the liinds ol tin S.ii.iem. The low-n is fmllni de- 
leinhd In walK A\ith h.istioiis. The sIh.Is no in g«neiul nairow, 
and then diief ti .itiiie cf'iisists in their iimin »ons convents with 
w<Muh*n-latli. ed window’.s. One tideialdy w nle ainl liainKoiiie .street 
(losses the isl.md lioin e.e-t to we.sf. IJesnies the foitifieations, Iho 
piiinipiil ob|e< ts of int(ii*>t ai(“ the ealhediiil ol Santa Malta dcllo 
(\donne (the am lent t( niph* oC Mimivah adjoining which is tho 
ai( lin piseojiiil resideine; the aieli.efdogHMl inuseuni, the finest 
works preserved in wiiieli an* a statue (d V( nils in Italian marble 
and a eolovsal In 'id of /eiis ; and the fountain of A ret hns.i, which 
still hubbies ujt as i leal ami ahnndaiit ns ever on the west .side of 
the i*^Iaml. Its wateis, liowTvei, are no long* i diinkahle, an earth- 
(jiiak- PI 1170 having allowid the sea A\ater to heeonie mingled 
with d em. Fioin the neiylihourhood of this fouiitaiii a favourite 
piomeiiade extends noith wards along the .shore of tin* Porto (Jiaiido. 

Sypieuse has Ixen a jilare of little iin]»ortam‘e since the year b7S, 
when it wa.s de-,trov'*d Iw the Sarairns under Ihralii m ilui Ahmed s. 

Statues ami pietuies are p.irticularized hy Livy, xxv. 40. 

3 The ]K)ets Theocritus ami Mosilius were Syracusans. 

^ Local self-govemnient, in fact, like most of the (ireek eittoi* 

XXli. — 103 
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Sincp that <late the mainland portion of the eity lias never Wen 
rebuilt. S^'jiu u<<e is tlio scat of an arclibislioj), ami siiice 1805 liiis 
been the capibil ot a piovince, which takes its name from the town. 
The inhabitants mamifacture dni|,3 an<l other chciuusil articles, 
earl lieu w ate, , .iiid lari} on a considerable trade, principally in 

wine. In veMsels oi 21,bJb tons enteied tlic |H>rt and 

778 vessels ol 21 , 1 ''O tons i leaiwl. At S) lai use Admiral de Ru\ ter 
died ill 1070 afb i Ins difeal by the Fiemh at Agosta. The 
lalion in 1881 was 2I,l.^i7. 

8f'i flare, Citm nt ^ athmi Itnlyawi Sutlv (Loiidoii, l8Sa). 

♦SiJiACrSK, a city of tlio United State**, the county 
seat of Onondaga county, Now York, 148 mile? west of 
All>iniy, iiiidwciv Ix'twoon tliat city and Buffalo". SynuuiMi 
ift situated in .ir the soutliern end of Onondaga Jjako (ft 
miles long l»y 1 broad), whose liiater^ flow north war< Is 
tlirougli SciKca and ihwego rivers Into Lake Ontario at 
Oswego. ^J’ht* Elio ('anal, flowing cast and west, joins 
the (Jswego ('anal within the city. Syracuse contains 
several handsome public buildings, — the county court- 
houst*, llie Tnitul St.itcH Oovernuiciit building, the city- 
hall, the State asylum for idiots, the Onond.iga peni- 
tentiary, ilie county oijihan asylum, the asOum of St 
Vincent do I'aul, the high school (containing the central 
library of 17), 000 voliiini's), a Slate armoury, ikc. Syra- 
cuse is tbc scat of a (Alctliodid) iiniMusity, founded 
in 1870 and eonsibting of a coll(‘gc of the liberal arts, 
a college of the fine arts, and a college of physicians and 
surircoMs. Tlic salt industry, to wliich Syracuse owid 
much ol it > till 1} prospciity, is still the staple; thespiings 
bitualcd nc.ir tlie soutiieiu eml of Jjake Onondaga, which 
ap{)cars to !« tin' remains of a once v'cry extensive basin, 
have Ih'i n nmb r Stale control since 1707. Trevions to the 
opening ol lln MieJiigaii spiings they were the largest in 
the Enited States, and tiiey still yield on an average 
frotn 7,000,000 to 8,000,000 bushels of salt ])cr anmini. 
Jiulling mills, fiuiiaces, stoel-w'oiks, gkss-works, breweries, 
and iniuiuf.utoih s <»f b«viTels, agi ieuUnval inachimry, aiul 
clothing aic among the si^eondary iudustiial est4iblishuicnts. 
At the (oinpi* tion of tbc (.'anal in 1825 Syracuse had 
oidy 300 inhabitants; by 1855 they were 25,107, and in 
18(10, 1S70, ami 18M) n s]>ectively they mimbeied 28,110, 
43,051, and 5J,702; in 188G the number had ris(‘n to 
81,000, imliuimg some adjacent villages recently aiineved. 

Jt} some HIM iti^aUns it IS hclicvul th.it bake ()ni»n<Iig.i w.is Ib* 
Sote’s bofi mud” luki’. 1 be gout tiilMl ioilnss ot the 

Oiioinl ig IS oM 11j( ( ist side of lln l.iki* m ii Ihosjiot now iHiiijMtd 
hv bj\ii|Knd w.is .ilt.nkul witlioul Mirci js by ( hanijdnn in 
Tin Inst lion i» <u tbc sib ot Sviaiiisc w'as built in 180.5. O'lic 
vill.igc, to wliii ii ilic iMiiic of Sm iciisc had been given in lb21, w.is 
jin oi[)oi itnl in ]si.»;,, aud thi iityiiilSi7. 

SYIi I ) Mil V (dr. and Lat. \ Arab, or 

aV//oo/), a livLi How mg into the Sea of Aial, and having a 
length of 1500 miles and a drainage arc,i, of about 320,000 
s(jnai(‘ mill's. Incertitude ns to its source jmvnileil until 
the icccnt occnji.ition of Turkestan by the Jlnssi,in.s. It 
has now been timed to tlio Nar^n, which has its sources 
in tin* lieait of the Tiaii Shun coiiijihx, Home 30 miles 
south of L.d^e U ik-knl, in the elevated v,illev8or 
(12,000 ft et) i>u the southern slojio of the Tt rski i Ala-tan, 
UcK' until r the ii.iuie of Jaak-tash the river takcH its liso 
amid nionnlMin sc«nery of the wildest description, ]Mirtly 
fiom the nijMsljy mountain jdateaus by which the “Warm 
Lale”isa]-so kil, and partly from the inimeiisc glaciers 
of the d*i‘k and barren Ak shiiiyak Afountaiiis (PetrolT 
and Sir-tasli gLwnis). Afler its union with another 
inounbiin stu.im, the Parskaiin, it is called the Taragai, 
and flows VM -t south wist at from 11,000 to 10,000 feet 
above the sta, in a baiiui longitudinal valley between the 
Terskei Ala tan and the footliiilisof the lofty Kokshat-tau. 
On entering a wild narrow^ gorge driven from west to east 
through the south-west continuation of the Terskei 
Wountains (Samatyn tan) it receives tlic name of Naryii. 
Tlirough this gorge it descends by a series of rajiids from 
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the heights of the mountain m<mif to a deep valley of the 
alpine region, its level at its issue from the gorge being 
reduced by fully 4000 feet ; Fort Narynsk, 20 miles below 
the junction of the Great and the Little Naryn, is only 
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G800 feet above the sea. Here the river enters a broad 
valley — formerly the bottom of an aijune lake— and flowa 
jiaht the luinH of Fort Kiirtka, for 90 miles westward, 
as a stream some 50 yards wide and from 3 to 11 feet 
deep. Its waters are utilized lor irrigating Kirghiz corn- 
fields, which contrast strangely vvitli the harrow aspect of 
the lofty treele.ss mountains. The Atpusha— a largo 
mountain stream — ^joius the Naryn at the head of this 
valley and the Atabiiga at its lower tnd, both from tlio 
h'it. Before reaeliing llie lowlands, the Karyn cros.s(» 
tliicc ridges separating the valley of Knrtka from that 
of Ferghafta, by a sc'iies of wild gorges and broad valleys 
(170 mill*.'*), rcjirescnting the bottoms of old lakes; the 
Togus-toigau, *2000 feet lower than Knrtka, and the 
K<*tmc*n-tiibe are l)oth covered vvilli Kirghiz corn-fields. 
Taking a wide Kw^eep towards the noith, the river enters 
Ferghana also the liottom of an immi'nse lake — where, 
after joining the Kara I>aria (Black rivi*i) iitar Namangan, 
it receives ilu' name of Syr-1 )aria.- The Kaia-Daria is a 
mighty stn'arn rising in the north -wistcrii spuis of the 
Atai Mountains. As it deflects the Naryn towards the 
west again, llie natives consider it the eliiet branch of tlie 
SyrDaiia, but its v^olunie is nnuL smalliT. At the con- 
lluciM'e the Syr is HIO feet above sea lev el. 

Thu waters of the Syr-Daria and its tiibiitarics are in 
this part of its course largely absorbed by numlHiless 
canals for irrigation. It is to the Syr that Fcighana is 
indebted for its liigh, if somewhat exaggerated, repute in 
(Vntial Asia as a lich garden and granaiy ; cities like 
Khokaiid, Maigliilan, and Namangan, ami more than 
800,(100 inhabitants of the former khanate of Khokand, 
live by its waters. Notwithstanding this drain upon it, 
the Syr could lie easily navigated, wore it not for the 
Bigovat ra[)ids at lidjar, at the Iowct end of the valky, 
wJiere the river finds its way to the Aral Caspian deserts 
by jncrcing a dejiression of tlie Alognl-tau. 

On issuing from this gorge the Syr enters the Aral de- 
pression, and flows for 850 miles in a north-w’csterly and 
northerly direction before reaching the Sea of Aral. On 
this fee<‘tion it is iiavigatt'd by steamers. Between the Ird- 
jar rajiids and BaitdyT-turgai (wh(*rc it bends north) the Syr 
flows along the liasc of the inouiilaiii ridges which girdle 
the Toliotkat Mountains (see below’) on the iiorlh-w'cst, 
and rei’eives from the longitudinal valleys of these alpine 
tracts a series of tributaries (the Angren, the Tchirtchik, 
the Keles), which in their low’er courses fertilize the wide 
plains of loess extending from tlie riglit bank of the Syr. 
These plains and their rieli sujiply of water have l)cen the 

* Kt^duieil from ALusliketoft’ii “ IJeoloRtcal Map ot the Turkestaa 
Bdsiu,” ill his Ti^7A7.s/ow ’(RiissiafF), 1888, vol. i. 

9 and thtria both sigiiily “rivtr,” in two different dialects. 
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cause of an oasis of Moslem civilization developing between 
the barren sands of the Aral depression and the muiintain 
tracts of the Tian-Slian. The Angrcii rises beneath the 
highest parts of the Tchotkat range, and its vallt'y is the 
granary of the region. The Tohirtcliik lias its origin iii 
tiic llorotday Mountains at the junction of the Tchotkat 
and the rskein rivers, and at the point where it issues 
from the niountaius it sends off the famous canal Zakh- 
aryk; it flows j»ast Tashkeiid along a valley liO miles 
wide, and joins the Syr a few miles Ix'low its confliu^iu-e 
with the Augren. Tlio Kelcs comes from the .Titysu 
Mountains and also l)rings a large volume of water for 
irrigation. But owing to w^ars and continual insc<*urity 
cities formerly iuijiortaiit have now been abandon*‘d ; and 
near Tell inaz, at the iiioutli of the Tchirtchik, arc llio ruins 
of a large to\Mi formerly fortified with liigh walls, and of 
aryk^ with manifold ramifications. 

S(urie r>0 mil(‘s luilow Tcliiiiaz (770 feet above sca-lcvcl) 
the Syr bends northwards, but resumes its north-westerly 
course ITjO miles farther down, folloM-i ng with remarkable 
persistency tlm bordiTs of the loess which fringes the moun 
tains. Its low banks, cov(;red Avith rushes and nuidered 
uninhabitable iu summer by cloinls of Tnosi|uitocs, are in- 
undated f(»r 1*0 miles on both wlieii the snows begin 
to melt. Tliese imiridatioris pn'veiit tlic moving sands 
of the Kizil-kuin desert fnmi approaeliing the Syr; bel<>w 
Perovsk, liowever, tJio ste])p(i gains the upper haiwl. 
Down to lVrov.Nk the river rolls its muddy yellow w’atei.>, 
at the nte of*.‘l to 5 miles an liour, in a cluumel 300 to 
600 yards wide and 3 to fi fatlioms deej> ; at Perovsk its 
\ertieal section is S*J20 S([uaro feet, aiu^ 3 1 2, ?)()() cubic 
f(*t‘t of water are discharged per simmuxI, The Aiy^ and 
the Buguu are the only tributaries w’orthy ol^nolice on this 
part of its course'; the othm* streams whieli dcM end from 
the Kara tan fail to reach the river. The Kungrad Kirghiz 
icar numerous luads of cattle and sheep in the valle\ of 
the Arys, w'hile low’er down, as far as dulek, the Ignitelii^ 
carry on agrh-ulture. All this a]>])Iies, of course, only to 
tlie riglit bank; on the left the moistness is absorbed by 
tin* Imt winds wliieh cross tlie Kizil-kum sciiids towanls 
tlio river. The dryness cf the aliuosjdieie makes its 
infliieneo markedly lelt on tlie Syr w lien it enli*rs, Iwlow' 
Julek, a H'gion where the Kara-kuin sands evleiid on its 
right. Ten miles below ]Vro\sk tlie ii\(‘r travtr.ses a 
marshy depression the bottom of a Jake not )ct fully 
dried up -w'heni it divides into two braiicheN the .lani.ui- 
daria and the Kara-nzyak. The latter sprc'uds out iu 
marshes and poixls, from winch it again is-ia*-* to join 
the former at Kaiinaktdii, after a eouise of SO miles, j 
The main bianeli also, ow ing to its shallow lie'll fiinl sinu j 
osity, is M'ly tln'lieiiJt to navigate, and this is iner»*a-ed hy j 
the rajiidity of the ennviit ami the want of fuel. Jletwren 
Kaz«dinsk and the Sea of Aral (loS feel) tlie luiMgation 
becomes somewhat easier, exee])t lor the la.>t 10 miles, 
where the river divides into three sliallow liranclies liebue 
entering the “IjIuc Sea.’’ All three have at their mouths 
Biyidy bars with only 3 feet of W'aler, winch are often 
forded by the Kirghiz. 

Two foiin. r light hiiml trihiitarifs of tlx* S>i— tlx* Thu .ind 
tlie Sfirv su -wliieli now disappear in the sands soiih* (Jo mil.-s 
before J<*ae]i in" jf, must be mentioned. Tlie Tebii, wliicb is nuo 
miles in length, rises ill the Tian -.Shan to llie M)utlj-\ve.st of 
Issik-knl, and is mude up of many streiuns, <d‘ wliii h the l\y/ int, 
the ,liiviitear>k, and the* Koshkar are tlie imu’e imiM-ulant. On 
their union these toim the Koshkar, whieli Hows towards Kik.* 
Issik-knl, hut a few miles before roaebing that lake turns suddi-nlv 
to tl** mirth-Wf.t enteis under the mime of Telm the miirow goigi* 
of Hiiuni, nnd, ]>ien*iiig the snow-clad Knnghei Ala -tan, emerge', 
on its nortliern .sh*pe, having descended hom S.'iOO feel to less than 
2000 in a course of not more tlian-f)0 miles. In this part of its 
course it receives from the light the Kfebiii, whoise high valley 
equals in si/e that of the upper Rhone It then flows north-w<*st. 


wrards throngh the valley of Puihpek, and, avoiding Uie Muyuii-kum 
sauda, descrihes a wddo curve to the north before finally takinga 
western direction. JNuinlKTless streams flow towards it fiom tin* 
siiow-elad Alexaiidrovsk Mountains, huf they are for the most imit 
lost ill the sfiiids before rem-hing it. Tlie Tatas, 170 miles lung, 
formerly an affluent of the 'J'elin, wJueh rises m the higlioht parts 
of that range, pien t*s tin* T lia-ar« ha Miiuiitaiiis, and, Imwing ].nst 
Anlie-ataon the hontli lioiderol tin* Mu}un-kniu, enters flic salt 
lake Knra-knl CO miles from the Tehu. The Tehn reaehes flie 
Saumabkul groni» of lakes, CO miie.s from the Syr, in the lorin ol* 
marshes witli umlefined channels. Another elongated gi*onp of 
lakes-— the U/iin-knl- ne.ar the above and 50 miles fioiu I*eiov.sk, 
leeeives the Sary-sii, whh h has a length of iieaily TuO mil.'s, and 
lb»ws rapidly in a narrow' channel along the w*e.st borders of the 
imrthein Famine Stepp(‘ iP>ekpuk-dal:0. 

I he delta ol the Syi* at jneseiit begins at I’eiox ak, wliem e it semis 
a biMiieh to tlie .southwest, tlie Y.mx-daii'i (ilany-d.iria or Kew 
liver), whieh loinieily ii-arhed the soiitli-easlein eoimr nf tli.* S».i 
of Aral, \ery neai tin* month ot the Amn-d.uia. 'I he K.rghi/ 
aflirni that a canal ting tor inig.itiun li\ the Karakalpaks ga\e 
oiigiii to this river It Inid, howevei, hut a tenipoiarx . \isti nee. 
\ clam elected hy the Khokandese at Ak metehet vl'el"\-.k caused 
its dksajqieiirance, and the IIussmus found l.iit :i div bed in I8‘.i0. 
\Yheii the dam was rcmoxid tin \anN-dan.i agiiin h . i]»)>eaied. 
Imt it failed to ii'iieb the Si a ol Aral; in isr».t it lost ilscll iii 
Ii.ike Kntehka-denglii/, jifler a ionise of *2.^i() mihs; all liiies of its 
bed were then lost in the Naml. Tin* Kiighi/ legend lan on!} be 
accepted, JioW’ever, with \ cry great e.iulion ; tin ju-esenl writii i* 
iftehiied to think that the eamil of tin* Kar.ik.dp.iks was inmlv 
intended to inlireet the w.itcrs f)f tliL Syr info a eliannel wlinli 
evisle 1 of old, hilt h.id biM'ti dried np.^ Oertain it is tint li\e 
centuries ago, in the time oi Timur, the Yany-daiia hionghl the 
waters ol the S} r to the Pan k'li.i bakes, i lose by tin* prist nt iinm'.li 
ofthuAmn. ^’In* senes id old beds in the ki/ibkuiii, whidi aie 
still seen above I'eiov.sk, .sliows tbit tin* Svi b.id a eonstnnt 
tendency to seek a eliannel to the HUith-wesf and tli.il its piistiit 
delta is hut a vestige of wluit it W'ls in past times A I a still 
nioie remote period this della piobihlx lonipnsed all tin* space 
between the Kaia tun and the Nnii-laii ; ami in the si u^s of 
elong.iled hikes at the base of the Nui.i tail the Tu/ kaiie and 
bogii.in-at.L bakes we .see an idtl biamli ol the delta id’ the Svr 
whnh ]»robuldv joimd the /iialsh.in hetoic inn hing tin* Amu 
Tlie causes of this miniense change aietobt* .sought Joi Muiplv in 
the rapid desi<‘< ition ol the wlmle noitheiii and ecnti.d p.iiL' ot 
Asm, due to tlieiait tluit wi .lie now liMiigni the Intel pha-e of 
the bainstrine period, w'hieh has hdlowed tin* (Jlinial peninl 'fin* 
evtreinelv r.qml desiiealion ot the .Sea ol Ai.il is provi d even hy 
snive}-, a ti .V ilennles old, and tins juoef'.s is but a tulle in loin 
parison with the ehaiu'i h whieli huve taken ]>hiei‘ dui mg the hisj li\ e 
I* iitune tin* evtcnsion oi Iheraspi m Si.i iis hii us I In* S.nnh im}0i 
Jakes dining tin *^'st Pliocene peiiod .‘iinl tin e\l«n->iono! the Si .» of 
Aral at h ast JOO mile, to t he ea<>l oi its pn si nl li.nik-* aie hot Ji pioved 
hy tin* preseiici id’ Post -Pliocene mamie dtpo'ils (P. A. !<.'• 

SVB lb\BI.\, or .Svi:-J)\T{fiN.‘d^, a province of b'ns.''jan 
Turkestan, ni Asia, eoinjirising wide tniet.s of luinl on Imili 
*'i(le.s if the .S}r Darin river, fioin its i ntnuiee into the Sea 
of Aial uji t(> K]ioj(‘iiil, wiiere it is^six s hom the mountain 
region of tin Txin-Slian. ft i.s lioninled on tlx* N. l>y the 
Ivussian provinces of Tnrgui ntnl Akniolnisk, on the K. by 
Sciiiirycleliendv and Ferghana (e\ kliaiiute ol Khoknnd), 
on the .S, 1>\ the di.'-tiiet of Zerar.slnin, BoJ.Imm, nnd tlio 
Bimsian jirovinu* ot Amu durm, and on tin* \\ . hy tlm Sia 
of Aral. Its aren (166, 001) M|ii;ire inib , it.s p ipuliilioii 
hiiore llxui om* iniJlioii inhabit, mt*- », ainl its eiii's riush- 
keiid, Kliojend, Ji/.iik, Ae ) make it the inn.-t im|)oriJiiit 
province ot Jhis'-htii Tmki stall ; and troiii if.s po.sitnm 
betvviM'ji the inounltiin re'!ii)i. of A.’>i;i and tho 

great Ink'* of tlx* w* ,l AMiin dejue don it is a re.'jinii of 
devpinUic't foi tlx; geograplii 1 and geologi t. 

The .soiilli emsti rn boidei oj tin* jnovinei* mn.s along the 
Idly 'J'elioikut AloimlaJim. TJiis duiin, which wjmrate.s 
the l-ivi r Tchotkat from the Nar}n, and runs mr more than 
1M)0 mile-, fioni Miutli \ve.-,t to north-! a.st, joining Aie\an- 
(InA.sk MountaiiH on the ea.st, rai.si;.s its .snow (dad pr^aks 
to an altitude of 11,000 b'et. It diiiiiiii..lu*s in lx igbt 
lowarui tJie south, not e.veeeding 7000 feet in tlx* burien 
Mog d-iaii AfoimUiiiis, but .seems to be continued to the 
.sontli-W! jst by tin; IJai.sun-taii. A serie.s of shorter c]idiii.s-- 

1 For the old lids of the Syr and the A inn, 'cc K'uilbuis's “ l.owir 
Rirlsol the Amu,*’ iiiMtm. Ituna. (Scogr, *SV., I'hv s. (leonr., i\. 
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the Tatas Ala-tan, the Bishelik, the Badam Mountains, the 
Kazyk-urt, and the Atym-tau— fringe the above on the 
north-w('st, and ofcnpy the south-east corner of Syr-Dari- 
insk. The snovclad summits of the Tatas Ala-tau range 
from 14,000 to 15,000 feet, and immense glaciers occur 
about Manas Mountain. So far as tnir nm])s sliow, the range 
s<‘eins to run from ^\«'st-south west to ('a st- north-east. The 
otlier cliains iin-ntioned lia\e a decidedly south-westerly 
direction, ami are much lower, the outlying ranges ha\ing 
ratluT the cljai.H’ti r of broacl plateaus, above 2000 teet 
in luMglit, where tluj Kirghiz tind o>:ccllent ])asture grounds. 
Some of tliem, sm li as the Kazyk-uit, ri^e as isolated 
inounlaius from tho stej>[>e, and have therefore been called 
Ararats. The Kai.i-laii is <[iiil(i separate from the ]>ri‘CC{litig 
and runs at right angles to them - that is, from north-west 
to soiilli I'ast. it belongs tlicrefore to unollier seiies of 
nplieavals which ])revails in western Asia and to wJiich 
lliehthofen has given llio name, of the “Kara-tau scries.” 
Its length is about 270 miles, and its average height about 
5000 feet, ridng at some ])oints to 0000 and 7000 feed. 
It se])anit<‘s tin* S^r J>aria from tin* Teljii, and its gcmtle 
S‘»utli-wi‘stern slope contains the .soiirees of a mnltiimh* of 
streams, whicli ^\ater the oasis aioiind tlie town of Turke- 
stan. Another r.mge, liaving the sunn* dinsdion, fiom 
north-west to MnitlMasl, tomdies the southern luntler of 
Syr I).iria, nam(d^\, the Nura-tau (or Nnratyii-tau), al.>o 
ealhd Tnikrd.in Mount.iiiis, wliieli lifts its iey ]»eak.s 
(15,0(M) to leet in heiglil ) ahriijdly from the stei>j)e. 

It s‘'ji.iiMles Svr Paiia from Zi‘riit dian, and the ])asses by 
wJis li it is cr<.)‘‘M‘d reach an altitinh* of fu»m 10,000 to 
l,‘l,0()() fud. finally, a lew inlands of nietamorphie (U* 
granitie rock, called Ararats l»y thi* natives, stand isolated 
in the sto]>pes. 

d'lic momit.iiiioiH tr.ads e('<*upVi however, only a small ]Mit of 
SM-lKin.i ; tlu H'st of it-i wule’ Mirtaee* is stejijM*. Ttiiee ililfeient 
an. IS must I" ilislmgmslM d, Ihe Kizil-kiiin, the ^Mu^uii-l.uin oi 
Ak kiiiii, ami tin K.na kum (“ blue k simls,” see ealbsl nioie Irom 
tli(*ii dealt elijii.uni tliaii fioiil then eoloin ). 'Plie ki/il-knm (r« «l 
sandsi IS tin* imel mtere'-tiiig.^ 'Pliese* samls oeeiipv the* wid** 
stnde h hedwe'di llu' Aimiaiid i1i<*Sm, and Lave a gradual aseeait 
fniin Ida tesd at tlie Seoot Ai d tol.'itU) .iml 2000 feat in tliesoulli- 
odl 'Pile} an e'.)\enMl with nuim nuis lo!ds oi < longatrd elnms 
.sliillimj jiartl.v .^l.itmn.ny, .'to to in l«'l high, 
ami mostly p.n lili I to e.u h otlai, aiiiaht wlmdi aie inumMi •< 

! ]i H ( s ( o\ < n d wit Ii ( kn , and ‘■alim* < l.i\ s appi ir In le ami then 
on tlu' suil.i'o 'I’he Ki/ild\uni \ nies lumli iii its e harae lerisln ,. 

( 'loso h\ tin- S( a ol And it is eoii n <1 with .shifting samls, the n* lilt 
oi thf dlsiiile giitioM of end ieet»iis s imbtolie , , and iViry sloini 
nine, <'hMids of liot niml wliedi leiidei eoinininm alion e‘\< t-eeliiiidv 
diilMiilt but <‘M II tin re a iieh ve-nluie < o\ M'- tin* umlulalions 111 * 
s]iiiij'/. Kiilhfi I'ast the* s.iiids Iom' tluir .^hitting ediauu tei, and 
tile Ij.iilvhiijs an* loicml with a knul ol Ctn r, wlmli series a-> 
( \t 11 111 looel l«)r ‘hup. The J/iUu.i if/nti ,i m t itMi mh'on gn»W‘ 
e\t« idivel V eiii tli(‘ el(\ated iidg<‘s and vu’hls liu'l ami eliano.il, 
wl.eli last is e\poite*il to bokliara. In tin* west tlie snitaei* is 
fei\'‘reel with n iiiaiiis e»l Aral ( ’asjuaii deposits. As the* Tian-Slian 
is aptuOiaedie'il tlie st« pjie takes unotlieT eh.iiae teT : a tlilek feiieimg 
o{ hiess ginlh's the teieithills ami fejiins the ie*ride seiil to wliieh 
Tiiike‘stan Is inelel)le‘el fe>r its ne*li tieleb and gaidens. 

'Phe* Kaia kuni .sands, siluateMl tei tlm nen ili-e*ast of tln‘ Sea of 
And, are nianilestlv a loinieT liottoni of the* Like They ;iie eoven‘d 
witli de'liris of (Uinhum nJuh'^ Ihi'i^^rna jmhimvrphii, 

Ktntum /if/uruf(t, ^IdacHu vitna^ llinhohnt with reinaiii.s 

ot iiMMue ///^.i* ami with fiagimnts of tSnrpH'i and 

Th( Kl/il klini is eharae teii/e-el hy the^ pieseiie’O of 
Li(/io<ll!il>ln('i nts/u'ttSj If. itftfijiKtfis, Anodonfit podtrrstfy and the 
sjionge j]fi fi’/nn/.mnif iulu n nlntu, Tlie evil reputation of the 
Kar.i-kirtn ha-> he t n exaggerateel to some' extent ; the liai-sh things 
.said of it api»l\ emly tei the* iie*ighheuiihoe>el of the Sea of Aral, lii 
th.'ejnt the ste*ppe has seime* \ e*getatioii and is revidily visited hy 
the* Kiiglii/. Tiie* hai khans do not shift, heiiig eovenid with CaJ- 
JilfouinHf Ttonanr, J I til nylon Jtinnodnuhiui^ ami soim* ru.slio.s ; 
.shitting dimes 40 tei .’'m Ihet high oeeiir, oapcedally towards the Se*a 
ot Aral. The Mu>un-kum eii Ak-knm Steppe, hetweeii the Kara-tan 
Mountains and the 'Pehn, is epiite uiiinhahitcd, ex<‘ej>t in the loes.s 
region at the northern ha.se of the mountains. 

Granites, griiiiilites, syenites, porphyries, and various iiicta- 

^ (’omp. J. Mushketofl’s Tiukcstatit vol. i. 


inorphic slates coiistitnto the bulk of the western Tiaii-Shan Moun» 
tains. They appear also in the Kara-tau and Nura-taii, aiid some* 
times ill tlie form of isolated islands in the stejipe. Silver and lend 
ores, as well as iiialaehite ami copper ore, are found in them, osiieeially 
in the Mogol-tau, and timj[noi.ses ahout Khojend. The crystallino 
rocks, much nietainoipho.«,ed, e.speeially in the w’ost, are oveilain hy 
thiek Devonian and (\nhonileron.s deposits. Junussie roeks(Rhn*tie) 
cover small areas on the .slopes of tlie mountains. These last are 
all of frcsh-watei origin; hence it wouhl sc(‘in that throughout tho 
«furas.sic and Triassic jieiiods Tiirkc.stan was a continent inlciseetcd 
Old}' by lagoons ot tlie tlniassn* sea. Tho ,)iini.ssic deposits arc most, 
inipoitant on aerdunt of lh<>ir coaMied.s, wliicli occur m the ha.sins 
of the badam and S.iiram and in Keigliaii.i. Chalk and Teitiary 
marine dejiosits an* .superimposed upon the above to the thickness 
of 2000 to fiOno left and arc vvidoly sjuc.id, although tiny Iimm* 
sntlercd gicatlv from ilemidation. 'Plic loimei Ix'long to the rpj'ir 
(Feighniia deposit.^, much lesemhling Scminuin; and Middli Ch ilk, 
and 1*0111.1111 ]iho‘phonte. gypsiim, ami najihtlia (in the Amu D.iii.i 
lusni). The Tertiaiy dijmsits, which contain gypsum and lignite, 
are ic]>ir.si nled by iiiimmiilitK* s.imls nionnd llu* Sia of Ar.d, and 
1)\ Oligoeeiic and Miocene (Sai’uiatie) deposits. In the Ti.m Shan 
the led 'Perliaiy i onglomeifitcs (I’liocciic 0 attain a great di m lop- 
incnt. Throiiglnmt the Chalk and cailiei* 'JVrtiary jicihuls the 
lowlands of Sw-Davia weic under the sea. 'Pbe charactci ot the 
legion dining the rost-l’Jif)(*ene jiciiod remains uii Ulcd. 'Po what 
e.xteiit tlie mountains of the western 'riaii-Shan W(*n* iindei ue 
dutiiig the Gl.iiial ]»eiiod lemaiiis a subject of eontioveisy aiming 
geoliigisls ; many deposits, howi'Ver, have been de.seiibed, even in 
the oiitei ]>.nts of moimlam tiaets, wliieli have a decidedly Glinial 
eh.iiMitei. A giidle ol loess, vaiviiig 111 width Jjom 30 to fiO miles, 
«mir(h*s all tliemoimtam ti.ai ts, im'reasing in extent in bokiiara 
ami at the lower end of the \all(‘v of Fi igliaiia. It .seems e(‘ilaiu 
Ilut iluring the L.ieiistiim* puiod the Casjnan was eoniieited hy a 
n.inow gull with llu Aral basin, which was lluii much larger, while 
.'imdlier mlaml sea of gieat dmiensiiuis eoviied the jnesenl Halkash 
hisin, and at an i.nliei jieiuxl may have Ix'cn coinu'cted with the 
Ai il basin. Kk cut tr.u v s v.t these basins are foiiiul in the steji]M s. 

'Pin ell!' C 1 1\ ei of t he pi o\ im e is tlm Sv 11 D Mil \ (see above i. Wit h 
itstiihutani •» T1 ^ Imntn i* tom lies theeasleiii .shoieof the S< a of 
Ai.il, and nuim lous ."-ni.n! lakes, mo-tlv '■alt, are siatteied ovii the 
smdv nlaiiis .{ ji w !. ike > ol alpine i h.iiai lei ixim in tlievalby.s 
of the liillv ti.n l . 

Tlu climate ol S\i iLiiia vai’ii gic.-itlvin it.s dilh t< id pait^ It 
is most .sevtK* III the liigh treeless ol the niouid.iiu i»pon; 

and in the low 1 iiids il \ei \ hot ami iliv As a wlmle, the wi -b i ii 
jsiits of till' 'Jjin-Shan K<ei\e hut little jui ei]iil,ition, and aie 
lhei(ioji vtiy pc)or in loi*-,t.s. In ihe lowlands tlu* fieat 4»1 the. 
diy Miiiimer is almo**! msuppoMa)>h, the theimoimlei li'^iiig to 
11 Fain in thesheh*; llu* wiiitei is ,se\«n in the lown pails of 
the ]noviiiee, when the S\ r n m.iin lio/eii ioi time months Tho 
aveiagi* yeail) ti'mpei.iluie at 'r.islikend and ka/aliiisk lespi i tiv tly 
js .Ot and 4 C (.faiiuiiv, 2"'” ami S ; .luh, SO .ind 70 ). 

'J'lu* lloi.i and faiiii.i hehnig to two di-.timt legions,- to Tiiike- 
slaii aii<l to till* Alai Ca-.pi.in depies ion iM'f 'Pi i.Kl s] \\) 'Pli« 1 »t. 
I'uisol loe.s^ nu nliMiied ahf»\ «■ .in alone a\.iil.ihle loi ( nil uie, and 
aMoniingdv le.ss Ihnn J ]«r fiiit. (l)*.s^ of the tut. il ana ol the pio- 
Miiee Is iiiidei <*n)ps, tlu* nniaimht b» iiig litliei ipiite hai n n (57 
p<‘j (tut of Die Mil fai (' t Ol pastille l.iml (12 pel teiil.) AUhough 
(ultivatioii IS ]xis>ilih* onl\ in a it w oasi^, it is tlnie e.iriKd to 
gieat ptifeetuui owiiig^ to a liudilv tb \elopul sNsItnud inignitlon, — 
t wo ( lops lx nig g.d heied e\riy \e;ii. Wheat amlhailev tome Inst, 
tilt n pt a-.e, imllt t. ami lentils, wlin h me gniwn m the auliimn Rvo 
ami o.its an* giown only abtmt ka/alinsk. ('ottuii is tiiltivated 
111 the tlislnt Is of Kliojeitd, Kuiami, and Tnikestaii. (laideiiingis 
gnatlv devtlttjHd. Si i u iilliin* is iiLso an imjioit.int soiiiee of 
imtmu*, mailv So ton oi silk being ])iodiii*i d every }ear. Cattle- 
liieedmg is lngt]\ puismd, not only !>> the nomads hut also hy 
the settl(*(l p<»]mhition, and in it was e.stiinated that Syr-1 )aria 
h.ul 21‘4(M)U tanieb, ofXbnOO hor.se.s, 2114, UOO homed cattle, and 
3,20(1,000 sheep. Fishing is pni.sued to .some extent on the lower 
Syr. 'riinhei* aii»l fin wood aie e\eu dingly dear ; timber is floated 
down iioiu the imuintains, hut in small (piaiitities , trees laised in 
gardens, dung, ami sonui coal (tho bust in very limited (^uaiitit}) 
arc iiscfl for tin 1. 

'Phe iiopiilatmn of Ihepioviiiee ainonnted to I,100,.500in 18.^1, of 
wdiom 14t),30o ]i\mI in itiwns, 320, GoO ■w’cre settled, and 021, GOO 
vviuv noniadie. It is <*ompaiati\ely dense in ecitnin pait.s, reaching 
ITi to ,31 inhahitants ]nr S(|nare mile in Knrama and Khojend, and 
still more in the valley ol the Tehirtehik. Its elhiiogiaphieal i*om* 
]iosition is very mixed. 33ie Russians harely number 8500, if tho 
inilitarv he left out ot account ; they live pnm*ipally in towns and? 
ahout Kazaliii.sk. Kiighi/ (709,400 with the K.ara-KirghiiQ and 
Sarts (2]1,()0()) aie the main elements of the jiopiilation ; 50,000* 
Tadjiks, 2G,0o0 Czlx*g.s, 4500 Tatars, about 77,000 Kuramints 
(setth'd Kiighiz mixed with other elements), and a few Jews, 
l*crsiuiis, ami Bindns must be added. The ebief occupation.s of 
the Sarts, Fzbegs, Tadjiks, and Kuramints are agriculture and 
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mrdening, while the Kirghiz chiefly lead a nomadic mstoral life. 
Manufactures are represented by a few distilleries; but a great 
variety of petty industries are ])ractised in the towns and villages. 
Trade is carried on very largely. 

Syr -Daria is divided into eight districts, the chief towns of 
which, with their populations in 1881, w'crc — T amikknd (q.i\) 

(100.000) , Aulie-ata (4450), Jizak (8700), Kazaliusk (2950), Khojend 

(28.000) , Tcrovsk (3400), Tchemkent (8050), and Tchinaz (.300). 

Turkestan or Agret (6700) and Ura-tul)e (11,000) also deseive 
meulion. (!*• A. K.) 

HVllIA. Etymologically, “Syria” is merely an abhre* 
viationof “Assyria,” a name which covered the subject- 
lands of the Assyrian empire, the su])ject‘peoj>los being also 
called “Syrians.” Afterwards, in tlic (Irioco-Koman periotl, 
tlie shorter wf)rd came to be re.stricted to tins territory 
west of the Euphrates, the designation “Syrians,” liow- 
cver, being given to the grciit mass of the Semitic popu- 
lations dwelling between tlie Tigris and the Mediterranean, 
who are more accurately called Araiiueans ((4en. x. 22; 
comp. Skmitic LANuuAtiKs, vol. xxi. p. CIT) ^y.). The 
j)resent article deals with Syria only in its geographical 
significaiioc. Eor a ma]), se-e vol. xvi. ])l. YITF. 

S>ria is the designation of llie country which extt'iids 
for about 380 miles (betwecni 30" b' and 3r N. lat.) along 
the eastern shore of the J^^edite^^am‘an ; its ea.stern limit 
properly s])eaking is formed by the middle iK»rtion of the 
course of the Euphrates, but in point of fact it insensibly 
merges into the steppe country wliicli naturally belongs 
more or less to Arabia. It is only the oases lying nearest 
the western by^*dcr of llio ste])])e (c.//., Alt*]>]»o, l^almyra) 
that can be ri‘ckoiied as bekaiging to Syria.* From time 
immemorial the land between b^gypt and the j^u])hratcs 
has been tlui battlefiedd f(»r tlm cmpir(*s#f M’e.sterii Asia 
on tlie one hand and tlu>se of Fgyjd and Africa on tlie 
other. It has also bet'ii the Itu'rilory wliieli the trading 
caravans of tliesc ('injures bavii bad to lraver.se; and })y its 
l)()siti()n on tin' Mediterranean it has been the medium for 
transmitting the civilizing influenc(‘.s of the East to the 
West and again of the AVest to tlie Fast, lleime it is ea.sy 
to under.stand how the peo])les of Syria should only in 
cx(!Ci)tional ca.s(*s luive plnyisl an inde]»einh'nt ])art cither 
in iiolitics or in art and seieius’ ; none thi' less on that 
account is llieir ])lace in history one of the higliest interest 
and inijiortanci*. 

The surface conlignratiou of the country is a uniform 
one; the mountains l(»r the most part stretcdi froin north 
to south ill jiarallel ridges, eonneetiiig the ('ilieian Taurus 
■with the Jh'd Sea range. The eontininty is broken for 
wliort iiiterxals at one or two jMiints. Tmniedialely eou- 
mjcti'd with the ('ilician Taurus in the north, and forming 
part of it, is the Alma Dagh (ancient Anianns). At its 
higho.st it does not ri.'C much above (iOOO hs't, Init it has 
an ahrnjit desiasit towards the sea, and termiiiate.s at il.s 
southern extremity in a bold headland, the lias el-Khaiizfr, 
Here this ( Ironti's reaches the sea through a (h']u*e.s.sion in 
the chain, and the same outli't forms an imjiortant jiass 
into the interior of the country. Frcijueiitly in ancient 
times it w'as only the territory to the sunt h iif the lower 
Oaniies valley tliat w’as reckoned u.s coll^tituting Sviia. 
FarthiT south is tlie isolated Jeliel Akra*, about G(H)0 feet 
high (the Mons (Usins of the anciciit>), wliicli was lield 
sacred by tbe J*h(iinicians; still fartluT to the south are tin- 
low Aiisiiiri Hills, wdiicli derixe their name from the ju-ople 
inhal)iliiig them. Beyond tln»sc the IS’ahr el-lvito (Kb u- 


1 hi the cuiii-ilonii iiiscriplKMis Syria is called Mt Ihifft, “ Hu- bnul 
<.r Hie (Jhcla,” a <li*siRn:iti.iii traiisiVm-d from Hu • north Syrian pfop c 
ofH»atnaine(soelHdoxv)to the rc^non as a whole; I /c/m Hi 

“hiniter” or “ western ” land, donoics more piupcrly Hu- .southori 
portion, but is ahso used tor the whole. By Hu- Arabs it >s called 
h\h (more nropcriy //< ’, the land on the left hand, 

aignatioiT arigiiiHlly inipli<-a a Mi.tor nwoii tl.au tlio hym deliued 
al'>ve. including iw it did a portion of Aralua. 


therus) falls into the sea, and hero north Syria may be 
held to terminate. To tbe south of this lu'gins the Lebanon 
district (see I^kbanon, vol. xiv. ]>. 393); an imaginary 
line draw’n eastwards from a point a little to the south of 
Tyre will represent the southern houndary of tvJuit may be 
de.sigimted as middle Syria. Occasionally Syria is spoken 
of in a narrow sense, as di.stingiii.shed from Palestine ; Imt 
there is no scieiitilic ground for such a practice, for tho 
moiinlains of Palk-sttnh (y.c.), tlie sontlierri third of Syria, 
can he deserilu-d as a sonthwaid coutinuatiou of tho 
mountain mas.scs already lefi-rred to, and cis-.lordanic as 
w’oll as trans-.lordaiiic 1‘ale.^tine is sim}»Iy a portion of 
Syria. Indei'd the district as far as Sinai can he spoken 
of as a fourth division of tin* saini- country. A glance at 
a geologie.'d map reveals this very clearly, ('retuceous 
lime.stone constitutes ihix bulk of tbe bills and j»latejins of 
Syria, and extends towards Sinai, where the zom- of 
primitive rocks is reached. In tho south ot I'.Llehline, 
nummuHtic limestone and Kubian sandal one make their 
ntipearance from Sinai and norllu-rn AiMbia. In addition 
to these, alluvial soils are ja-im-ijially met with. In middlo 
Syria especially, eastwards from tlie npjx-r course of the 
Jordan, great liasaltic masses occur ; in the Haiirau (conij). 
Bash AN, vol. iii. p. 410) there are liasalt jieaks inaily 
GOOO feet in heiglit. The basalt inoimtaiiis are often innch 
broken rp so us to be (piite inae(‘e.s,sihle (llarra); but 
the basjilt when decomposi-d forms the best of arabb* soils. 
It is only in isolated eases that tbe igneous formation e\ 
tends into wxsti-ru Syria. The tabli-laml to tin- (*a.4 i/f 
the priui-ipal mountain chains consist.', jxirtly of good clay 
soil; tho stt‘]>po (hadit/tt (dt-sJufiHj aBo called hanidd)^ 
which ha.s an axi-ragc elevation of about 1M)0 fi-it, ex 
tends tow'ards tbe Kuphrates with a gradual .sloju'. 


Tin- iliicdion of the juiiu ijmI x.db xs i, dt teiniiiu d by that of Rivers. 
l!u* inouiHams. Tin- clnH’ ii\*i of »'> tb* uanow.-r .smiso is 

Ihr Oriuiles (Araliic AV-'./s/),xvliich uses m the IMa’, Hu* imMiiitani 
valley belxx'eeii Jabaiiiis and Aiitihbniius, and bdlows ii nf)rHu'i]y 
(ouise. AtAntnxb, xvben* jl is augmented 1)V tin- sti/ on xvbieb 
Hows from the gieal lake ofAk Demz, it tains west w aids. Iillimr 
into the sea near tlie ancient Sib-in la. Mol j.ir h’oni the souii e ot 
the Or/m* -S is tli.it of the Taliiiii (toimeily hit.H, wbi> h uiiis souHi 
wauls througb *' e IJekiik and aftiixxaid.s xve.twaids Ibioui'li a drep 
goige ot Its excavation, liax iin( i(s inoiilli ii IilHe f<» Hie mu Hi 
of Tx re ; in iis Jowei eoin.se it beai.^ tlu- name of Kl-K.isiiniye The 
{)nii('i})al iixei or.s/uitli 8) ri.i is the.bmnv.N p/. c. ). bike it, most /if 
the other htreain.s of .Smiji Using on tin- laslein .sid«- oJ Hie w.atei- 
slied leinniiate in inland l.iki .. Of Hies(‘ ni'iy be named tlm 
Kl A'xxaj and tin- Bai.ida (I'haipar and Aliana) <4' D.imasi ns, xxdin-li 
Tfixe tbeiuselMs in Hie hike, and muislu-s |o t In* east ol the eity. 

In like m.iniur tin- luii ol Alejijio lalls into (he hike JJ MiiHi. 

The 'Aliiiiii (Ulreiius ol the andeiits) hdls into tin Ak Deni/ hikt*, 
amt so into HieCn-ontes; tlie .8.id.|iir is a liibiilaM ol Hu- Kiijiliraies. 

OHiei lakes an- the gie.it .salt hike I'* the mhiHi east ol Aleopo ami 
the lemaikalde lake near Homs in tin- neiglduiiii hood ot nbieb Hm 
nuns of the old Hittite eily ot Kadedi Inn e lei . iilh b. . n diseoiered. 

The coastal streams iiaxe hem miimiialnl iind -i binxMis ami 


AM'>llNh (//.r.h . , T . rpi I ,r i 

'l wodistinel tloial regions meet in S^tla (uinip. i.i'nwos). liiat Vegeta 
• the coast IS Medifei raiiean, and is / h.ii n leii/. d hv a niiml-r of luui. 
'eiorocii ‘.liiiih’-, w’ltli .small h.illnix ha\i.s, and ot «jniekl} llower- 
sniing nkinls On the ma.l ol rii.eni. i.i uoieji xol. xxiu. 

*^.S(il) and souHuxards towaids Fgxj't nuae ‘•oiitnern loinis oi 
le same vegetaii/»n oe. ui, as, ioi exaiiijih-, /'bn ,^mo,nnrns, ami 
iH-eiallv dale imIiiis This legion is .sejMialid lioiii He- e. tilly 
JO lh.it of th. .dej'jio tioia. hv Hie iidgo ol bebinon and the 
ouiitainsol PaleslirK-. Jt i. dist ingiiislied by Hu Miielv ol lU 
,e(ies bvtbediv;ind llioinv ebai.'K In ol its sbi.d . and by i .s 
aiked ooveilv in tn* The .Iordan xalh v has on ;u-. oiint ot its 
wlexela .sulMlopieal .hiia.ler Asngaids mil ix.'it. J sj.eeiea 
ilia IS Hie home of Hie oli\. lice, whieb, like the vine, is tound 
idl I>.i.ts, but the white Iimlheiiv f.>r silk is limited to a small 
stiu'-. Syiia !■> thnmgh/ml f.ii fioni niifeitih* ; tlie distiii-t <if 
io Hainan IS oiu- magnilkenl eoni-held, wliih- Hie oreliaid land 
»out ’’tamaseiiH is leiiowmed tai ami widi In foiniei tiim-.s how 
er cultivation was eained /)ii witli mueli gn-ater zeal, ami tlm 
tiingemeii1.s for irrigati/m - a ne/*c-s.sily eve- ^ where, espeenilly on 
LC Hide bordering on the Btejipe -were mucli more eonsnh-i.dilo 
uliiiore carefully seen to. The ninm-nu^ rums on tin- lamlH at 
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present under cultivation and still more on those to the east of 
them indicate that the limits of agriculture were once more exten- 
sive ninl the population much denser than at }>reseiit. During the 
Roman period liomier fortresses on the edge of tlie steppe served 
to cheefe the rapaeity and l».nhiin/ing iiillueiioe of the Bedouin 
hordes. 

SM’ia presents great diversities of cliniato. The inouiitaiiiH. 
th'iiiglj Murietimes lint ah^olutely vuy high, uiivst. the west uiiids 
l)h)\\iiig fnnii the Mediterranean, so that the atniosplieric jineipila- 
tioii js niueh greatei on tie* western than on the eastern 8lo(M*s. 
lit nee the spiings oil the eastern ^elslut an lewer, and lUiltivatioii 
is then foie i'ouIiumI to i^ol.itrd anas lese'iihling oases. The 
lainfail drams oil with grtat nipnliti , th(‘ lieds ol the stre.uris hof>n 
diMiig 11]) again. Within histone liinea the dimate, aiiduitli it 
ill jiioduelivitv of tlw loiiiitrv, eainiol have greatly ehaiigisl ; at 
iuo*.t till' pieeipilatiou ni.iy liaie heeii greatci, tin* aiea under 
wood ha\ iiig 1 m ell Mun-e < \leii' in*. J'Ae<‘])t for .)< rusalein, we have 
li.iidly .iny in*eiir,ite niel»*oiolooiral ohservatioii ^ ; there the iman 
annual teinjw'iatine is ahoiil Kdir. ; in Beyrout if is about i)S\ 
The laiiifall in .leriisakni is ;t(5-22 in<*hes, iii Ilevrout 21*60. Thu 
heat at DaiiiaM us and Al(p])ois great, the eoolnig winds b<‘ing 
lve])t oJf liy the iiiouiil.iiiis. Fiost and snow* are (M‘ea&iouall> 
(speNeneuil among tin* mouiilains ami on the inland ])lateaus, lait 
ln‘\ei <iloiig the ( o.i'-t Ik en the stejipu ( xliihits gieat cOiitr.'ets 
of tein]M latuie ; tln-ie the laiiitall is Kliglit and the air esceeil- 
ingl} eshilaiating and lieallhi. The ‘^kv is conhnnousiy eloudless 
liom tlie beginning ol Mav till about the I'lnl of (h tuber : dining 
tile suiiiinei inoiiths the nights as n inle are de\\\, eveept in the 
ilt‘srrt. Haiii is bionyhl by tin* wist wind; tin* norlli-w'esl wind, 
whudi blows olteii, inotlerates the insit. On the other hand, an 
yyoneless » .isl wind (■‘iroeeo; iso(< isioinlly i\}M*in*nied — es]H.*enilly 
during lh»“eiond haifol Mai .ind lx loie tlie beginning of the rainy 
siason -wlii'di p.iit li»‘s iij) i v< r\ thing and Ins a prejinlu lal inllin nee 
on both ai'iMiil Sind vi iret ihle lile. On tin* whole the ehniati* of 
S\iia if till' .Ionian villev and I lie inoi‘-ter distnets are ev(*e])te'l 
-Is not iiidnaltliv, though mteniiittenl fevers aie not uneoniinoii 
in .soini jihne, 

Ol tile political lel.itioiis of Syiia in am lent tiin<*s we know but 
little. Koli town wilh its suiu.iuidiug didiiet seems to have <on- 
•titiiled a small se])aiate dati*; tlm <‘oiidu<*t of air.iira mitiirallv 
deviihnl upon the noble iamilies. At a v»'ry lailv pernnl .n 
I iiiv pioliablv as I be l.Mh eentuiy li.o. S> i ia bi eame tin* meet im» 
]daie ol Kg\)»(ian ami 11 ili\ lonism ehiiients, result im, in a tv})u of 
W) '•li ni Asntn enllnie jiei ulni* lo itself, wiiieli tliioogh tin* nnn- 
ineree ol the l‘ho niciaii.s was earned to the western linds of tlio 
Meiltteriain an b.isin. Industiy espe« lally attamed a high stale of 
development; rieli ga linen Is wi ie embroideieil and ghusS and the 
like were* inaiiufaetured 'I’Ik* estiint iiiveiitoiies of sjuiil carried 
oil by the aneieiil I'ompierois im Indu a variety of iiten.^ilsand wliills. 
The inllijcneo exerejsed ataJ) limes on Hyiian ait by tin* ])ovverliiI 
neigh houiing states is ahumlautly i*oiifirim*d by all tm rneiit Jiinhs. 
The Syi laiis were more original in vv hat related to leligion : eveiy 
place, eveiy tube, liad its “loid” (li.i'ul) and its “lady ” (Ba’aian ; 
the lali'*r is gem rally I’alled ’Ashtar or 'Ashlaiet, l»e.sidc.s the 
loc.d Jla.il iheie vveru “the god ol heaven'* (Kb ami other dmtie.s , 
liuman saei dices as a im-.iiis of ])ropilijliug tlie divnio W'lath were 
not um-ommon. But in tin* Sv nan inytliology foreign iiillm nees 
fieijiientlv helrav themselves. Over against its want <»r ongiiialitj^ 
must hu set the f.ict, not merely (h.il Svn.in • nlturo sjiieml i \- 
b’lisively tovvamls the west, but that the Sviiunstas is shown hv 
meiitlv discovered iiisi i iptioiis) long lafou* the Ohrisliau ei i 
evereised over the noilheiii Ai.ibs a piniepliblo luflm'iiee, whiili 
aftervv.iids, about tlio lieginiiing of the IsLeenlury, hueainc mm h 
‘•tioiigcr lliiongh tho kingiloin of the JS'iiliatieans. The art of 
willing w.is (U lived by the Arabs fioni the Hyiiaii.s. 

Siiiin thing about the ancient ])oIitiuiI .ind p ograjihieal rel.itions 
of Sviia cm be gle.ined fioni Kg.v])ti.ui sonree.s, espeeiuHy in eon- 
m*\ion vvdh llie enmpnigns ol 'J hot lime*! III. in wvslein Asia 
"Idle bi'v pt MU', dedgirded llieir Kasfein lieighlionis eolleetivcly as 
'Amu. S\in up to ami bevoml the l*’n])lir.itrs is enlled iiioio pre- 
iisi Iv Sain 101 Zahii, ami is ngaidtd as eonsisling of tho lollowing 
piiN: v'l I h’nlenn, inaetieally tlie s.une as ralestim (in-easioinllv 
I'ah-tim vvilli (\elesyna is called Upper Hntenii, as dislinguisln'd 
tiom liovvei Uuteiiu e\teiidiiig to tlie ku])lii.di*s) ; (*2; the land of Ih * 
Oln t I isonn times rei koned as iMdongin^ to Rufeiiuk with Kadesh 
on llu* Oitnites as its e.i})iial ; jS.ili.inii.i, thu land on both .sides 
of the Knplii.ites ^e\lendlllg. slinilv ‘•peikilig, bevoml tlie Syinii 
limit*''; 'I' K.illii, the <oi«.l Imd of the I’lneiiiei'Ui** (Keiiehn), 
along vv ith tk j»un. The O.nia inib*s in getiernl are lalli'd ('Ii.nu. 
Fioni tlies« lands the Kgviifiin kings otleii derivetl iieh booty, >o 
tliat'in tlioH* d.'iv s Sv li'i miisl have i)een <ndi/<d ami fnospdoin. 
"Moieovci, wi ])ovs' eimnM 1 diuiis ui lovvii.s in the geugiaphii'iil 
lists ol the ((‘inple of K.im.ik .iiid in a hn ratie ]).i])ynis dating 
about 21)0 veins alter TlMitlim'‘s Ul. Somo of thuHU iiamej 
« au be rea«lil v idenliti-il, .m li as Alepjio, Kudesh, Siilou, and the 
like, as Will /iM iiianv in I'ale.diiie. 'J'hese iiiaUrials, however, do 
not enable us to foini even a luoderati ly clear eouceptioii of llio 


enmlition of tho country at that time, li is certain that most of 
tho cities are of very great antiquity. It amiears that tho Chetn Cheta. 
very probably were a non -Semitic iiei>]»le anu that their power for 
a lime (extended far beyond I lie Syrian limits. Their insciiptions 
have not yet been deciphi'icd w’ith eortaiiit y. Within Syria their 
kingdom extended westwanls from tho mi<idle roiirsu ol the Eu- 
|diiate.s to the neighbourhood of ITamath ; their capital ii]>pear8 to 
nave Is'en Carehemi'^h. The mo.st ]»revalcnt opinion identifies 
Curcheniisli with Jeriiliw on tho Euphiates, an ideiilifieation which 
is favoured by the leeent discovery of iinjuntaiit *‘Hittitu” moiiu* 
mciits at the ]»laee. Hefoic th<Mi thu so-iMlkd “llaniath stones’* 

Wire the most inqiorlant inseiijitions of the Cheta w'e possessed, 
hut numerous others, a'* well as vaiious other reimiiiis, are now at ‘ 
oiir (ominand, ami show tliat the influence of the powerful Cheta 
kingdom extended far into Asia Minor (com | wire HirriTKs). Tlio 
kingdom d]s;j]>[ieared at an early date, ]>ut some of tho minor 
(‘beta state, tontiiiiied to snhsLst down to the 12th eentiiry n.U. 

A ext to the Ulieta the Ararineans wore the ]ieo]de who held the Aramtc 
most liijjioitaiil towns of Syiia, giadnally advaneing uufil at last ans. 
tliey (Mcupieil tin* whole eouiilry. Of the Aranneuii stoiks mimed 
in ilen. \. 2.*S, xxii 21 .vi/., v^ery Jiltlo is known, but it is cciiaiii 
tli.it Aiannuiiis at an caily jieriod hail their uliode close on tho 
noithern bonier of Palest ine (in Maaehah). A great ])ai*t was 
])l.iyod in tho liistory of Israel by llie state of Aiam Daiuinesck, 

/ ( , tin* tuiitory of tin’' aiieient city of D.imaseus (set* vol. vi. p. 

701)) ; it was brought into subjection for a slioit time under David. 

Tlie iii.iin ob|eit ot the eentury-long dispute between the I wo king- 
doms wa'* tin* Jio-'sessioli of the land to tin ea.it of the Jordan 
(llanraii, and esjieci.illy (Jile.'id) AiioIIht Aiainsv.'ui state often 
nieiitioned in the Bible i, that of Aram /obah. That Zobah W'as 
.silu.aled within Syria is eeitain, though how far to tliu west or 
noitli of D.nn:iM ns is not known ; in any c*ase it w.is not far from 
ITam.ith. H iin.ith in the v.illey of the Oronles, at the mouth of 
the Bekii' vallev , was fiom an eai ly jiriiod one of the most important 
])IaceH ill Sum ; aeeoiiHng to the Bible, its onginabiiilinbi(ant.s were 
I'anaamtis. 'Phe district belonging to it, including amongst other 
pla(*es Kiblah (of irnportame on au'imnt of its sitiialioii), was not 
very exten'ivi. In 7'*!*’ n 'Piglath- I’lleser II. lonijia.ssed the 
oviTthrow' ol the 'kingdom of Damaseiis ; he also took Arpiiil (Tell 
Arfiid), an iinpoihmt jilaee ihric hours to the noith of Alepjio. 
Ilaiiuith was taken h\ Saigon in 720, IJeiiccforvvaril the petty 
s».»tes of Svii.i were at all times suhjeit to ono or other of tho 
pleat vvorhl-i iiqiiies, even if in some cases a certain degree of iii- 
(lepemlenee was pieserV(*d. 

The foumlalion ol niimcious (Ireek cities slioitly nftiT Alexander’s Greek 
lime w’lis of gieat impoiianeu loi Syiia ; Axriui n p/.r.l, founded jieriod 
about 300 no. by Seleiieiis, hee.inie tho ea])jtal of Ihu Syiiaii 
kingdom of the Soleiieidie, Among olln r inllin ntial (Jieek towns 
weroApameu on the Orontes and Laodnea. The Seleiieidii* had 
Mcveie strugg]f‘s wilh the l'to]enin*s for tlie 2 )ossj*ssn>i) oi the south- 
ern pint ut Svna (i omp. Isi: vrn, vol. xiii. ]) i20i. 

having bun n*i koin d foi a shoit time Un'iii 83 to 69 n.c.) Under 
among the dominions ul Tigi.iues, king of Aimiuin, tlie lonntry Romai 
was (oiiqueicil for the Komiins by Poni])ey ^61-63 ii.t ). It is .sway. 
iin])osHible In ro to follow in detail the iiiimehnis i haiiges in the 
distiibution of the t'*riilory and the gradual disa])j)earaiiee of 
p.iiii('ular dynasties whnh maintained a looting lor some iiinu 
longer in Uhalci-', Abila, Kmesa, and I’alestim* ; but it is of 8i»eeial 
in1ero4 to note that tlie kingdom of the Arab !Nabuta‘aii.s (coin]). 

Vol. xvii. j). JiiOj was able, to subsist for a eonMdeiahh* fieriod 
towaids the north as far ns DamasLiis. In ilu* vear *J0 lit. Syria 
hud to eiiduie a sudden hut hiief inva'-i«)ii by the J*arlhian.s. 

The count IV soon lM*c.im»* one of the ino*^t niijioitaiit jnovinees ol 
the Roman emiiiie; its ])VoeonHulslii}) was liom the fM^I regarded 
as the most ih-sirabh*, and this eniineiiee heeaine {still moie marked 
aft(‘rwaulH. Antioih, niloriicd willi many .sumptuous ])uildiii^s, 
as tin* ihn I town of tlie jirov inees of Asia, hei ame in point of sizo 
tin* thud i-ity of tlie enijaie ; it. ]M.it was Seleuiui, suitiamed 
Kn*ria. Tin liigli degree of (ivili/alion then j)H vailing in tho 
countiy is ])rov*ed by its aiihiteetur.il remains dating from tho 
early UliiLstiaii eejijijiies; tho invTstigatioiia of Do Vogue hnvo 
shown that liom the Ut to the 7th century there ]irevailcd in 
nnith Svii.i aiel the Hainan a special style of areliitectnie,— 2 >arlly 
no doubt following (lias o Roman models, but also showing a groat 
deal of originality in ih tails 

The udmimstralive (bvi .ions of Syria during tho Roman pcrio.l Uomn 
varied greatly at difl'en nt lime^* ; subjoined is an emiineraliuii ol ilivisi 
them as tlicv e\isb d at flic hcginniiig of the Tdli eentmy. (1) 

Sviia Enphialeiisis, which li.nl for its c.ajiilai llieraiiolis (Syr. 

Mahhf ] Aiah. tb. Bag/Snxr;). TJie kingdom of Com- 

magine, Ixvond tin* Jimil* of Swia, lielonged to Sviia Kuphra- 
ti'iC'is ; its capital was Samosala, at tin*, point wlicie tlio Kiijihrates 
Ictives the inountains, .ind it hud otlier imiiortaiit towns on that 
river, fijeh as Faiiopiis (the modern Barlialissms). (2) Syria I., 

Ol Uielesyria, liaving Antioch as il.s cajdtal. The* name Ca'lesyria 
(^ KoiXq l^vpia) originally, no ilouhl, was aiq»liud to tho valley 
between L.banus and Anlihhanus, but was afterwards extended 



to the district strttduiig eastwards from the htt«r lunf'c (3> 
fiyfici ]1 , <)i Syiia Salutaiis, with Apimca (Aiab. Fauiit/u, the 
modem Kal'ttt #1 Mudik) on the Oionlto as cdpitil (Ij l*hrinc( 
Maiitima, capital, T>ie ('i) rimiiKc ad 1 ibanuni , ( ipit il, Fiuisi 
(llims). To this division lUindstus and l’alin\i i btlon/td , o<( i 
sionally they woto leekomd to ( trlcsMu, the middle stnp of «inst 
belii^ deM/int(d Syiophaiiiud ('0, 7, Pihstini 1 , 11 and 
III luu tlust, wludi fi 0111 till Iniit of Nispi nii liol gnu imu 
of then own, see \ol win p 177. t‘M Aiibii iiapilal, iJo^ti i , 
will h ♦nihiaud ill tin ni^ioii lioin the Ham in to the Anion, 
ami skiitul till loidan vilhy, stntflnii" southwanls to IMi i 
"Jbi()U„di file kingdom of the Nibita ms Korn in inflmmc ],Mm 
tint« «l Jioii) Smju I ir into noithiin Ai ibn 

In ()1() Sviii w IS siil)Uj;ilul toi i Inuf ]>(riod b; tberumin 
ihosKX'^ II ; fjoiu till <5dS it w i-. i*j;iiu lb untme , Gh» ml 
till innnniiitdv following vi ns siw its lumimst li\ tin iMoliun 
imihijs Mull wiMi I) wisM, vol ] ’i(>2) Moiwi|i tin 

hist Omini^ad i tlipli, ilioe Dnnisdis loi his iisibrni , lot in 
750 the I ipit il ot tilt tnipn* w is ninoied !>> the 'Altlutsnls t( 
Jlai^hdnl Ibi It r tin < nb < iliplis tin Ai iIh diMdid syn iiit 
the following iMilitin di lints ( fom/s) (li J ili tin (rilidim 
< onsHliiijf o( liilti, Sinniii, iml i poi <H)H of tin ttiiitoi^ t isf < i 
Joidin Its (ipitil wi i\ mil Ji, liiiisiluu i ml in/ nr\t 
1 nlun loidin’l of win h tin « ipital w is I d him (111) lias 
!ou/Iil\ sp( (kill , it loiisMtt I of tilt lid of Pibstim as 111 i 
'JbiL Diiiiwtis I (Il tiKtwliiili iM(ind(d J> 1 libt (, Tiipoli 

and lh>iout ind ilso (lit H lui in ('h iliiiis in ludiii^' II iin ith 
(')) Kmni nil umm sp m lin/ to iioilIi mi Smu, tin ojntil it 
fust WM Kinnisiiu to tin iMiIIi ot II ili b ( \1( ppo\ b\ wbidiit 
w IS atti iw lids siij) isi (1( d (()j I III s \tli didin t w IS tin militni 
liontni {amts Hi) bonl«iin upon tin ns/iiiliin iloniinions in 
As] t Minor 1 In stni ^Ii sot tin Mohiinin 1 in d\n istn foi lb 
pnsses'sion of Smu laninit bi ^tin iiitolnu siiMni it tc sn tbit 
tliion Innii flnit (oui-it tin r oiintiy still in)o)( I i i oiisi hi ibh 
di/ift ol piosp^it> 

111 the I lie nhn/ ptiioltln km doni < 1 Idiisil in whosi inhi 
Wde nevd ahli t«» «*ttihlisli i joodi d 1 t ili < (‘•t ot tl » Fold in 
tvtinh 1 noli liw mis t» IkmoiiI n t it w is tin fo intsloji ol 
Iiipoh ou tin (oist , mnl l<^ond tint iii iiMth ‘s\m w is tin 
j*niidpiliU «)t Antioih Smu uM i ds Miihjioni tin Mound 
iiiNisnns iiidUinvd iuo\d d its loiiini pms|Mntv In 

1 »ll> tin Otloinnis ttiok it ti in tin lj^\ptun Mi'inluk(s I mh P 
the lull il'N I lininidi itiN <liMsioiis i uni \ iin d it ditUidit 
linns out of tin lt\< ] i'‘iii1i ot \h }>p > hipoli Dinn dis 

Mlouditd Vkki), ml bins ildii two m 1 iM wdi subsi(]Udill\ 
toiimd, hwiiif; lli ii i q tils it Alejino ml Diinisius Quit* 
Kdiillv south I’ k>lm his bun ninu i sLpii it( Mli>«t bom 
that ol ] ) nil L < u 

hii h stoin moil inn Ills in li s in 1 doliin ns md otlni ]iidiision( 
•( III iiiH show til it Smu nil st li im 1m ui mli ibiti I lioin i m n c iil> 
} Mol Witliin hisloii till) s 1 if iminii r of dilhidtl n itioii 
ilitns bi\t loin lit ml sittlid witliin its lioidds, tin ini)ont\ 
luloiipj^ii'' to tin Siniiti sfo k Ihis list <iidmistiin« Ins mi 
(hied PC', ilili 1(011 id Mill di/if( of fi Iditi ill fin ti i lifion d 
the olili st 1 K il nun \tld tin Ai mi i ms In 1 d oilil whit 
idiiuin I ot tin I II lid poiulilion, tli \ llnin dus wd mi\ 
)MiwdfiilI\ I illii II I li\ < 1 I o K nun i\ili ition I ii i i pd>p 

tin \ stiP i« t tmi I th II \i mu m pi i h Vt ] i ni m \i n i 

lull t 1 ii I\ mi I wiili Vnhu u pokdi m tlm ii'i^ in 

‘tin III in lo] I i V mill m is m M i I il i llikh i in I Inb i lin) 

but tills snull ii\i\ li ou tin pi int o^ disiiji nm Iliioii li 

oil till wliol ointiN 1 1 wild! tin hiioup- ji ik n i Vi i i 

lull with \i un n d imiit*. is] i ilh m tin 1 in mi i ot tin j i 

suit llLhno^i i] hii ilh tli \iiiniu i m nt ol tin |o])ulition 

/nliiiits ol bi in J distm wi lu I liotn lln \i ibn t\]( ill pdiP 
11 m In inouiil iin di ni is il iniioiitN d tin t Iniduiis 

dwdlm^ 111 Smii in in bi i ui I I i i ]u nr it n if tl 
At II u 1 1 1 1 ^o(i sol fill 111] 111 I 11 h u Mil i iiu mills 
m I’ll » nil mis, I m i i\ 1 »n^d b dutm in liu! ml i in tii i 

nt 111 pMsiii tM 1 I PoMin ml II ml hi i in]il t 1\ 

d^sipj I i 

In il Vi lb miin^iilim two ]U]n i) d In]) h ti 1 1 1 m 
_uisli d, til pMH All! In pi (1 tin noini I tnl I I uin ii I 

tin t>p of th sdintUNl \ n Ai ibs and pi isiiit nnI h sli n m 

mtdinixMiii d 1 id n 11 1 I Id 1 cldin Ills J In. two oiliuil in 
olhii iislm]> out I < l» loi 111 till* ni I itt ]• ! hiou hint 
tl \^lld umtiN ’ Msin/ IMI nltui m 1 tin itl I bl < n 

iitunilwil I'l n m ' in p mi /oil on tl • lui hi o tli 

r ml HI i,ji|)iu1 llNllnjiimts luin^Mu >i oi 1 s m 1 
]i(nidil »i tin tioMMiin 1 « p u In m Ih 1 s in l ) oi h in d n 
Mil i p]!, tluN m Into \i 1 bh k mill boil tin 11 s juituN 
bidi^mi i a\( d th is o i b t h li md tli 1 ' ot th j i i int i 

duiioinn illv In Imin m i un <u Inn i il hoiild lu tin did\ m 

(JoNdimidil tor slMiiitln mflni n d tin iioin n! ind to (oi < 
tin 111 i (ii IS ]K)ss 1 b tl lofin liN 1 sitthimuts In this ii pr t 
tlu poliM til Tinls duim/ th (tiitun to tiisni. tin 

bifety ol tin p« isiiits in I ol tiiNilnis his bull on tin. whoh 


successful In the distncts bouhnii^ on the coast there are no 
Inge iioniudit tiihoh, and ou the liijfhci plateaus ot the cultivated * 
laud till power of the llodouins is iniuli luiuud , but south of 
Pilcstiiic and tvci^wlieie on tin tdgi ot thest(]ipi tiny continue 
iriudi ishdoie 'Hit most powntuT tnbi of fin Snmiii desutis 
that ot tin Ain/(, filling into nuinuoiis siihdiNi ions, cd nnIluIi 
tliL Kunn li 1 , W uhl All, liiscMit, Hill bisdni iiiin li imiitioiied. 
lln tide, cslinutni to nimilMi O0,000 m ill, ixtiiids fai into 
\iiilu md 1 nliisihi Kii])1h iti Tin otlici IJulouin tribes of 
s>iu luM (oi tin most pait toh i ibb ddmih and i irruinsi nlwd 
tl iiitoiiis last ot tin Joidaii the bist km nmi ik the Advm on 
tin Uilkd and tin Itaiii Ssklii in Moili 'tin Ihdouins to the 
south oi till Diid bl i IK (ulhd Aid d Kihli ^ tin p(o])l( ot the 
soiitli 111 onti distim I Inn to tliDsi ol tin m i 1 )m Md i sb Mnin il). 

Viiiilb tin u Ol dll hpDi I li ilU m iintid n i iioiihiin SMia 

nniiudn luikisli lulus t«ip v boid s ih d o nn t witli m ion 

sidtiibli nimibiu 

Hit i lijioii IS NNill IS tin dlmo^Mjihi d In an 'tioindy Rtli- 
diNiigiiit lin bulk ot til iiijulituui MH M dummi iiii , the gloiis. 
Ihdoiims hiN not mil h idi^Mon of hin km 1 ut th n jnofiss 
Islim l>i sid s oitlnd ) ^. Mo li ms 11 1 H hi nl o Sin it( 1 1 Ls, siiili 

IS tint if fin Mdiwil I I J 1 V m inillidn 1 i tin is wdl 

i iiuinlu 1 ol idi_,ii n i iinnniniti s wlm do tun , loiiibiimg 
])Iiilos( ]dii il an I ( Inistdii wilh Mol mini Im d m nts is the 
oufioim ot tlu piot(*-sit f nnmt (nm Ihildiin bn idlhi tiist 
iditurns of Isl mi Jo this li t di hdimg tin 1 Imuditis, 

\o iiiuiis, md cspidillv till l>i 1 is(// ill mniN isi a is 
oliN lolls th it tin jiolitn il mtipithN of niMNi i iin Ih \iilislus 
fill 11 1 ( ]>Hssion 111 tin (ill in it ion of su h si t il Niemuiis, 

'oi im^finii, md no (louht 1 in Di isis ilso wii mi miiIIn *xuimn)Is 
ol tin Sn M m p()]ml ition Hn Iiws an ioiind i\dnsivflN in the 
1 11 ,.^ iiiMfiisol popnlilion m cun < tluN liivi Jjiinii,.! iti d 
)i k fiom 1 niopi Iin ( hi 1 tuns till animpoilmld mint loii- 
titiitin^ ]»o} i) In I nm h is i lihh oi tin wlmh ]))|nlif]on, llio 
1 1 ijoi itN ot llidii 1 don/ lo t in OilhodoN till d ( imi It wlmh his 
tNNo ptimdis ill Sniii, il \nlio(h md bin liiiii l itlioliis — 

I iiiti 1 ( Hik , i lilted SNiim, ml M iionitt hi imindoiis 
Ihiinisiond tin Ann lu m 1 II si Nil 1 dll Chill h whidiiushid 
Its until m b Niont loi th list spIn n u hi doin mu h foi 
Sniu, ispiuIlN HI Ihi spK I 1 of popnlit iiln itn n iiumiioiis 
])uhln itioiu isstii iiotn its ]H ml its nndi il hool lip hull 
(vtiiindN liiidnid 'i hi 1 ilh li mi sion ii i diiii nun good 
NNoik in nnI it 1 Mil t> SI hoots, m litnti ml tin iiifliiMoii oi 
lib 1 lint lin ( Iin tun loistituti tin i bn ib I ]tiitionol the 
Sniuu p(o])l( but tin pill ol iiN ili\ 1 poll! ltd stimuhtiNe 
dints oil tin Mohmmiidin , who hm gi iIIn Idlui iw in lioni 
tint /111 foi kiiuNNiid/i whtdi di ladin/iiltln i ili i i ntuinsot 
thdi iuth 

\ dll itt st itistii of iiiN kind loi S\ni I i)mo» li hi I, inuj Arm and 
til til oi tin 1 md t inhi diltiN liioii is nnlvin n n ih idnnu]>ojiii 
ol jMipulitio) II nioidin/ fi (li 'fuiki'.h i !ii iil dodimint*-, liiioii. 

I Ilh ppioMinit loll Mil totii I o] 111 ihon nuN ’‘iIiIn hi put at 
j ss tJuii J IM)0 ()u0 m olln 111 I stirn lb in 1'’ 7- / > p. lu I, I b''0, 
ol whom ^7(> 22 win Mohiinm dm*, li I ihh, iiowcui, Ihis 
wi 111 undd (stiiniti Ib bis ( \t i ht a I iin j hi , ISSl) 

Ni tin in I ol Sniu is IS iiOHsiniii I iloiin tn *S siju in 
nulls Hid th jopnlttion is1,f>0 0uC) 

’ li mill I '^Nilun md Vssniio iai I mun moimini nts wi h iiii (Mm- 
lliil in in 1 nt tiinis om ol lin ]»iin ipil ivjiit of Smm wi iiiulo 
tiinh 1 tills lu iiowditinlN i isi 1 i*nt if i t nm s fo i \| oit iiid iii- 
wli it ml w nil f.o ) I 1 lU tin im Hint I Old I b nun hi/dy in diistiy 
I nisi i Child nil I ol I I oF Ji ill d 1 wo)l, hilis 
spim^ Hi limit linn ml ihshp, mllii Id tl Hnonnl of 
(Oitoii loi I I , m 1 wii I dll 1 III 1 1 Ml I I I \ H -111 ill I In 

onl\ ,.oi 1 il H I ui HI Mill (I In N loin ml i nddti Sim 

ill lo HI I In I n IN m ti 1 1 with tin I i 1 lu ' i > 1 1 nl in In u i d, 

mil tin /lilt tiih loiiti li HI Dim i loilnwid to \hpp> 

ml I i tw II I till HI II tin N li I in an jwil il m hm 1 lin 
mil wiM \ii1il1u (lilt ’ mpinLinl 1 m,^ Imni d 1 » tin 

iiini 1 1 th HI ^ md i ii nm^ 1 1 th « 't | i i » i n in hi to 
M I I, whiih I Hilinm I lu it mu bin jli i if Diinasdis 
1 iiiliM mlnstin in d' olloii did wm Iiini ludi almost 

I 111 1\ li Uo) I In Ml H ij il til I Ii m I i n | lin 1 m 1 is 
( H Ilf mm nl m Imliin d \ ifd i wu d > u ddidoit so 
ji tl mtio’itnn ol 1 ni ) h in in in i ill n lid Nvilh 

difli iltii'-i n ipi) fiMii d in nnt il din v hi li foibi Is 

udic''! ni Ilf IS II JI 1 ? n I nil of im nltni I > in hi-» of 

I ni 1 m I ipMl \ 1 . H I Ml 11 tn ih ii oi tin -< il Spu 

I I, Mill t iM Inu Mn dll i m id liv h pooid Mil 

^ ^ (( Mil in pHfs I on I Hi ' Him ii) on Mi d >1 th \pi if 

/ I II 7 I 1 ) Il I I i I dm, 

II I in I II II / I 1*1 I I I » f * d I 

/ U J o 1 1 I I I / / I NJdr /« 

, I’ll I I y I / \ 1 I J 1 I IS 

II 11 II l bl 1 r > l I t \« I ' 1 ^ ' bn •» «* 

N/ / 1 1 I N I nr *1 m { hid nl h i i\ t \nri l> N pi h 

\ I f ( f I I f ( i /r t i I f ‘i (I J T If (bnis IKl 

7,) 111 IN ) n ml I m I d It HU / \ Im i k \ s 1 1 , iHi t i S/ mi ti 

t H J If t till ij I I II I d / f \ I 1 a II ( V SO ) 
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SYRIAC LITERATURE 


T ITE literature of Syria, as known to us at tlie present 
day, is, with the exception of translations from the 
Greek and senne other languages, a Christian literature. 
The writings of the Syrian heathens, such as the so-called 
Sahians (see Sabians) of Harran, wdiich were extant, at 
least in })art, even in the 13th century,* seem to have now 
wholly disa]»i>eare<l. The beginnings of this literatiu-e arc 
lost in the darkness of the earliest ages of (liristianity. It 
was at its b(*st from the 4lli to the Sth century, and then 
gradiiJilly di('d away, thoiigli it kejit uj) a flickering exist- 
ence till the J nil century or even later. Wo must own 
- and it is wt‘ll tr) makti the confession at the outset- - 
that tlie literature of S;^ria is, on tlio whole, not an attract- 
ive one. As Kenan sai<l hmg ago,^ th(i charactcri.dic of 
the S\riaus is a certain mediocrity. Tliey shone neither 
in war, nor in the arts, nor in science. They altogetluT 
Jacked the poeti<* fire of the old( r Ave purposely emphasize 
the word— the older Hebrews ainl <^f tiie. Arabs. But they 
werea]»t enough as ]m}»ils of the ; tliey assimilated 

and re]»rodueed, a<l<Iing little or notliing of their own. 
There was no A1 Farabi, no Jbn Siiia, no Ibn Jiu^lid, in 
the eloi.sters of Kdessa, Keii-neslire, or Nisibis. Vet to the 
»Syrians l)(‘loni;s the merit of lin\ing passi‘d on the lore of 
ancient (lreee<‘ t*» the y\riibs, an<l llierefore, as a matter 
of history, their literature must always ])ossess a certain 
amount of ini crest in tlie eyi'S of the modern student. 
The Syrian (liurch iievcu* jiroduced nun who rose to the 
level of a Eusebius, a (Iregory Nazianzen, a Basil, and a 
(lirysostom ; but we may still l»e thankful to tlie plodding 
<liligi*nce which has ]>iM*.servi‘d for ns in fairly good trans- 
lations many Aaluable A\orks of (Keek fathers aaIiicIi would 
otherwise have been l(/.st. \ud even S\ i la’s humble elironi- 
clers, such as dolin of Epln u^, Eioiiysins of 'JVll Afabre, 
and Bar llebrams, deserve* their ims'd of ])raise, seeing tliat, 
without tli(‘ir guidance', vve should have known far less 
than we now kmwv about the liistory of tw'o important 
branches of tlie ICa.->b'rn (liurch, be^ideis ]<\sing much in- 
ten'sting information as to th<^ polilicnl events of the 
jierioels Avith which tlndr auiials are oecujned. 

As Svii.'je lilerature eoiiiuicnees M illj lli<* Bihlc, iirst bricHy 
eiiunu'Uifr till* iliHoiciit versioiih of JJdly S( ri])tiir(* 

'i’ln- most iiiijuat.'nit tlicsc is tho so-callfd JN'shlltfi {mappnlttl 
“the simple” or “ ]»lrdn version,” the S\ii.ie vulg.ite* 
Till 11 line i', ill usi' as e.nlvJHthe iUh or 10th itiiiniv.’* As to 
till* Uid 'I'estamenI, neitlu r the e\aet time mn jilaee of lU traiisla- 
I ion is Know n ; indeed, from cert nn diiferenees of st> le and niannei 
111 ils M’vei.d jiaits, m,iy lather .suppose it to l»e (lie oik of 
dillejenl liaiids, exti’iiding ever a eoiisulerahle perioil ot lime. It 
woiiM seem, however, as a whole, to Imm' been u jirodnet of the 
‘Jil « eiitur\, and not impiohahly a monument of the leaining ami 
yeal ol tlie Chiisti.ins of Edessa. Possihly Jewish conveits, oi <*ven 
Jews, t«»ok a ]»ait in it, for some books (^siidias tli« JVnt.ileueh ami 
Join are very liteially r<*mleivd, Avheieas the coineideimes willi ilm 
]jXX (wliieii aie ])aitieularly numerous in tlie piojilietical books) 
bliow' the band of Christian iraiislatois or revisers 'I'li.it Jews 
sliould have had at any rate a consultative share in thii woik ms'd 
not surprise ns, wdien wt rcniemher that Synan lathers, such as 
Ajihiaati's, in (he iiihhllc of the 4th century, and Jacob of Edessa, 
in tin* latter lialfof the 7tli, had frciiuent i<*eourse, like Jerome, 
to the scholars of tlie synagogue. To wdiat extent .subseipient 
revision may haAe been earrii*d it is not easy to say ; but it seems 
toleral% certain tliat alterations were iiiatle from time to time with 
a viewdo haniioni/ing (lie Syriac text Avith that of the LX.X. Such 
nn opjmi tunity may, lor inslauee, have been alforded on aeonsidcr- 
nble scab* by (he adoption of biieiaii’s t»«\t of the LX>f, at Antioch 
in the hegiiming of tlie 4th century (see SKcnMciiNT, vol. xxi. 
P» On <tll these points, however, avo know' notlnug for 

^ Rar-TIehi.i us, ('hunt. eil. Rnins ami Ivirseh, p. 17C ; Chwol- 
fiohii, Ssabitr Ufn/ SMthisnms^ i. 177. 

^ f>e Philosttpfuu Penpaletica apud Syroa^ 18r>2, p. 3. 

* to the passage of Moses bar Kepha, who died m 903, cited by the 
Abbe Martin in his fntroduciion i\ la Critique TexlneUc du Nouveau 
Testament f p. 101, note. 


certain, and may well rp])eat the words of Theodore of Mopsuestia 
in bis conimentar 3 »^ on Zi'pbaniah i. 6^: Tjpptjvcvrai di raOra ci’s fjdp 
TTju ^i'pwp Trap' 6 tov d-tj irort’ ou6i yd.p iyvuerai pdxpi' riji Hipiepop Sent 
woT^ olfros ierlp. 

The canonical books of the Old Testament according to the Canonica 
resbitta are substantially those of the Hebrew Bible. In the books of 
Massorotic MSS. (see below), A\hctber Nestorian or Jaeobite, theOldTos- 
Iiooks of Chronicles, Ezra, and Nehemiuh are passed over, and intameut. 
the Nestoriaii the book of Estlier also. But, on the other hand, it 
must lie noticed tliat all tliesc liooks are (‘ited by Anhraates, and 
that till y all niniear in tlie Coilex Amhrvsianus. Of tlio Chronicloa 
theie is a MS. of tbo 6lh century in the Britisli Museum, Add, 

17104. Ebther appears in a \oiume of eiputl ago (Add. 14G52) as 
one of the const itueii L jiaits of tlie Book of Women,” the others 
Irt’ing RutJi, Susanna, Judith, and the Jiistory of Theela, the dis- 
ciple of SI. Paul, Avhieli lust is e.xeliuled fioin Bihlieal MSS. Tho 
oltle.st dited AIS. of any iiortiou of the Old Testament at present 
known to ns is Add. 11120 in tho British Mnscnm ((Jen., Kxod., 

Mum., Bent ), tiaiiserihed at Amid by a deacon mum d Jolni in 404. 

The ileutero-eanonieal hookn or apocrypha, tiaiisluted liy ditler- 
ent liamls from the Oreek,*'’* are iieaily the same ns in the LXX.® 

(Utdrx ^imhro'<i(nmsy’^ for example, contains Wisdom, the Epistle 
of Jeieniiali, and two Epistles of Baineh ; the Song of 1 lie Three 
(Jiildien, Bel and the Bnigon, and Susanna ; Judith, Sirueidcs or 
Eei lesiastieus ; the A])oealypse of lUiiudi ; tlie fourth liook of 
Esdras ; and live books ot the Maccabees, tlie fourth being the 
Jii.-itory of Saimma and lier sons, and t he littli Joseph t dr Jlrllo J udaico 
hh, /•/.* To these must be ailded fioni otlierMSS. the first or third 
hook of Esdias, the l>ook of 3*ol)it, and the juayei of Manas.se.s. 

()| (he Inst hook ot the Alaeeahees two recensions me extant, as far 
as chap MV. ‘21. Tin* hook ot Tohil pic-eiits the ^-xt ol the LXX. 
as far a.s eha]>. \ li. 11 

The eaiionieal hooks of the Xew Ti-stamenl are the four Oospels, Canon- 
the Acts ofndie Apostles (lo wliiidi mi* aiuuxeil tlie three eatliolic ieal 
ephstles, MA, Jamof) 1 I’eter, ami 1 Jf>hn\ and tlie fouiteen ejikstlos books ol 
of St J’aul. The shortir apostolic i })isth‘K, viz , 2 and 3 John, 2 NewTes 
Peter, and Jude, ‘'and (lie Apoeuls j)se ot St John, we»’e rejected by tanient. 
the eailv Synan (’huieb 

As to the Peshitla Aorsioii of the iJospels (P), a xan’i ty of eritii'al Tatian's 
((uestions aiise when we consider t( in I’oime.xion with two otli«ry>/rt- 
woiks, the Jiut-frs'-oron of Tiitian iT) and tin* lUnrtoniau (lospels tessor'm 
Tati.in, the Irieml ol .liistin Mailyi, aftei wards counted a and the 
heietie, eoinpo‘'ed out of the h»ur (lospi Is a woik whnli ieeei\ed Cuieton 
the title oi T6 (^la Ttff<rdpu)u rna')*) Ao.r, in Syiiae mole hiluily laii 
iha or E(tithplnni da ‘‘tin* (Jospel of the Gospels 
Mi.\ed *’ Jt is a siilijeet of eontlovejsy whethei Tatinii WToto 
this woik in Greek or in S\ri.ie, .md wdielher he compiled it from 
the (lieek Gospels or liom a |ue\i(ins Smi.ic \er,sioii. Aieording 
to Zahii^*** and Baethgeii,*-* the aiithoi’s laiigu.igi* was vSyiiae, Ins 
sources Gieek. They hohl that this was the only Gospel in 
me in the Syrian Ghureli for nearlv a (eiiliny, but that about 
the >ear under the infliiinee of \Vt stein MSS. of the Gieck 

* Mai, Pofann Ntna lUbhotliKUy x'ol vii. 

Some seliolars, such as P. de Lagarde and Biekell, think that 
Eeelesiustieiis was tiaiishited from the lost llthrew te.\t. 

See (Vuaiii, Moumuntfa Siuitf el /b«/h/n/, vol i. lasec. 1, 2 ; vol. 

V. fasee. ], 2 ; P. de l<agarde, Lditi Vrt Test. Apoeu/phi Eyiiaee. 

” S}4endiilly ie})iodueed at Milan iiy the jiroeess ol phnto-liihogi'ajdiy 
undei thedneetion fif the Bev. Dr A. M. (Viiani, 5 parts, 187() folk 

*’ See Ihts tite liueh d. Itellum Jvdun tnn uberstf J u. ki itiseh hearbcitetf 
by Dr II Kottek, Beilin, ISbd; only laj)}). 1 and 2. 

® See the isjnae note on )>, xii. ot Be liUgaide’s edition. 

The priueipal editions ol the Pish tla aie contained in the Palis 
poljglott of be Jay and the bomlon polyglot t of Walton, to which 
latter is atlaehed the immoital Lc.ikon llejdufjhdtni} of Edmund Cast ell. 

The Ohl ’l\stanieiit (w'lthoiil the aj)ouyi>hn) was edited by S Lee in 
ls‘23 for the Bible Society, and is ireipieiiily hound U]) with the New 
Testament (»f l.s2(i. The lirt edition of the New Testament was that 
of J. A. W idmaiiMad, with tlie li(‘Ip ol Moses of Milrdm (Vienna, lf>5G). 

Those of Tiomelliui (ledJi;, Tiosl (1(121 ), Gutbir (IGGl), and bcusdeii 
and Sehauf J717) are well known. 'J’o the last named belongs 

Seliaafs adminihle ixxuon Eyriitnim ('(uicordavtude. 'J’he Anierioaii 
missionaiies at Brumiyah have jiublwhed both the Old ami New 
Te.stuinents in aiieioiit and modern Syriac, the former in 1852, the 
latter m ]81(i. 

/b mains of a very A ntieut Hfemsion of the Four (Jospt'h in Syriac^ 
hitherto iinknomn ni Europe^ disan'crrd, edited^ and translated hy 

W. Cnreton, />./>., F.UN., 181)8. 

Forschangen zitr (n-scluchte des neutesUnnenilichen Kanons^ &c,, 

1 Thed : Tatian's JHaUssaron, i»p. 98, 99. 

Emnifelien/ragmenfe, Der gricchische Text des Cureim'sehen 
Syrers medc' hergestelltj 1885. 
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text (aae Winteott xnd Hort» the Mw TetUxmtU H the Original 
Greek, Ititted ., « ^ rwdm «ff *^the ^pante Gob])^** 
BwngOim da^MhpktuvMif waa introduced.^ The tnnalator, ao* 
oordini; to Baethgea,* made use of T as far as he could ; and of 
this test Sc is, in the opinion of these scholars, the solitary sur- 
vival in our days. The evidence for this view does not, however, 
ap|>esr to be eondueive. It seems that a Syriac version of the 
fonr Gospels, as well as of the other parts of the New Testament, 
must have existed in the 2d eentuiy, |>erhap8 even before the 
version of the Old Testament. From this Tatian may have com- 
piled his Dia^tesaarOn, or ho may have written that work in Greek 
and others may have done it into Syriac. Be that as it may, 
T certainly gained great populaiity in the early Syrian Church, 
and almost superseded the Separate Gospels. Aphraates quoteil 
It*; Ephraim wrote a commentary upon it*; the Doctrine of 
Addai or Addfeus (in its present 8hai)e a work of the latter half of 
the 4th century) transfers it to the apostolic times*; RabbGla, 
bishop of Edessa (411-485), promulgated an order that tlie priests 
and deacons should take care that in every church there should 
be a copy of the Sejiarato Gosfiels (Evangehon da-MfykarrPeh^, 
and that it should be read’**; and Theodoret, bishop of Cyrrhus 
(428-457), swept up more than two hun<lreil copies of it in the 
churches of his diocese, aud introduced the four Gospels in their 
place ; tA Tub» rerrdptav e’^yyrXtarwp e^ayy^Xio.^ The 

result of these and similar well meant efforts is that not a single 
copy of T has come down to our times.* Both Aphraates and 
Ephraim, however, made use of the Separate Gospels. The former 
seems to have employed a text whicn Boethgen calls a slightly 
revised form of Sc {op. ciU, p. 95) ; wo would rather siicak of it 
as a revised form of the old Syiiao Gosiwls of the 2(1 century. 
The latter made use of a more thorough Edcssenc levision, closely 
apnroacliiiig in form to, if not identical with, P (Buotligen, p. 95 ; 
Zahn, ]). 68). Our oldest MSS. of P arc, however, nioie tuan a 
hundred years later than Kphraiin's time. Wc cannot, therefore, 
expect very imjuirlant textual icbults Iroin llio collation of even 
such MSS. as Add. 14170, 14453, 1447)9, ff. 1-66, and 17117, in 
the British Museum, all of which msy be salely ascribed to Ibe 
latter ]>art of the 5th or tlie Ijcginniiig of tho 6th cciittry. Eaily 
in tho 5th century KabbuU, bishop of KdesA, tho friend and 
corrosj)ondent of Cyril of Alexandiia, occupied hiniHclf with tran%* 
iaiiiig tho New Testament out of tlie Gn^ek into tlfh Syriac, In^canso 
of its variations, exactly as it was.”® This probably means, as 
has been snggesti^d by Ncbtles that Rabbulu. undertook a levihion 
of the Syriac text according to a Greek MS. or MSS. in bis jioshcs- 
sion, that is to say, still lurthcr assimilated P of that day to a 
Greek (possibly, fioiu bis coiinexiun with (*yril, Alexandnan) text. 
We do not as yot know, liowevcr, whether this revision was merely 
a pnvate eilort, or what influence, if any, it exorcised on tho histoiy 
of P ; more likely it was a first step iji tho diivction of the Philoxcn- 
ian veision (see below). TJje result of these succi’SHivc revisions 
as regards Sc has been that it survives in but one mutilated codix, 
and that written at comparatively so late a date as 450-47u,‘®--a 
phenomenon which has its parallel in tlie case of the Itala codex c 
of tho Gospels, cojiiod in tno 11th century. The gi-eatcr part of 
this volume is in the British Museum (Add, 14461)” ; but there arc 
throe leaves of it in tlio royal library at Berlin, forming tho fly- 
leaves of tho MS. niurkod Orient. Quart. 628,^* Ciowibot’s attompt 

1 Zalin, ttp. r)i.,pp. 104-lOb. * O/*. cif., i)p. BD. 00, T’J nr/. 

e WnKhVf) cditiuti, ]i. h ^9, as it is wriitioii at tlu' head of the Qosxicl 


of our LifoRiver, In the heginniTu? was the Wmd.” 

4 Nowovtant only In tho <»hl Aniiein«n^oiHi<»n, tiaiislatcd hy the Mechltsrist 
Anchor, anil revised hyO Mosinjjoi under the title ol Concurdantis 
Erpontw Jaeta a S. EphraeviOt Venice, 1870. 

« Phillips's edition, p. Obk » 1- U. 

« S, Kphrami fiyrt Itabulit' epl Edf^nni Balai aliorumque opera selerta, od. 
J. J. Ombeck, Oxford, ]St», ji. 220, H 

^ Aiperuc^ KaKopvBlas imropiiy i. 20. 

8 Martin's artudo “Le Aid Teffffdpwp dc Tatlen” (from lifvue de$ Qne»- 
ttow ffMnr/ques, April 1888) contains niuoh curious hUraiy infoiination, par- 
ticularly reaanling sinnlat compilations of later date, hee also Oumm u h article 
“Dp Tatiani Diatessiiion Ambica Versione," in Cardinal Pltra's AmU(ta Sacm 
SnIAlegto SttlemvnU parafo, iv. 405. This Arabic DiaU>K<nrnN, boaiiis with Mark 
l.Tjohn 1. J-0, Luke i. .5-80, Matthew 1 Luke li. 1-89. Ciasca’s •'opy Is 

now (1887) in tlie hands of Do Ijagiirdo, who has puhlislie«l ft few iinffes o1 it lu 
jyaehnehten von der kvmgL (SesdUu'haJt der IViswnaeiuiJUn, IhM, No. 4, pp. 
150*158. According to Do Luganle, tlie text is that of the ordniaiy rfshitto. 

8 Overbeck, op. eit., j». 172, 18-20. , . , 

M The whole of tlie Abbe Martin’s elaborate arguracnlallon {Ivtrnd. d Ja 
CrUUmt TertueUe du N. 'i'., pp. 103 2.16) la of no avail agauist this iiala'ographic 
fact. No one who is eonvewant with Byrlac MSS, can for a innnient doubt that 
our codex of Sc was written within a tew yeara of the time iinlleal»l almvc 
The handwritings of Jacob of Edesaa's time (the latter half of the 7th treniury) 
are lUtogether difterent. Possessors of the abhi'a work should cancel pn, 
SH4.2a6 The “ PoBtecnulnm,'' as the author hiinaelf has explainwl, is only 
an elaborate joke. There is no MS. Add. 70125 in th<* Brliinh MuHeurii, no 
oatalogue of the Oreek MSS iii twtmty-rtve volumes, and of wurw no smh 
SoSlSraph exieU as he hae describeil. As ^r the/* special to leran ^rn 
Ciowfoot" thjrouirli tho “agonoe Fri-Prou-Pro and C3o.,” dated 
MttfXemSr WJ; It te Sough to ray that Mr Crowfoot died on 18th 
KaichlHTb. „ , 

5 £ Bertta Ac^, fcr Julr ^ 

p. W7; ^ht, FmgmenU of ike Cwttonian Ooepok (privately printed). 


to teitapslate 6o into Greek is a fkilure (Frvgmmkt Xvamedkt^ 
1870-72); Baotbgen’s work (Bmngelier\fm^^ kc,) wifi per* e 
bajM be found more satisfactoiy. 

The scholars of the Blonophysite branch of tlie Syrian Church Hone* 
were, however, bv no means satisfied even w'ith the revised text]diyiilte 
of P, and demanded a yet more accurate roproductioti of the Greek yeaSiuk 
text in use among them. Accordingly AksSuayS or Fliiloxenas, 
bishop of MabbugTi (485-519), undertook to satmy this want, and ndUn 
wriUi the assistance of his chorcpiscopus, Polycarp, prodticed a litaral xeaus» 
tmiislatiou of the whole Bible iu tbe year 508.^ This seems at 
first to have met with coimuierable ajiproval ; Moses of Aggfil, for 
exannile, who flounshod fiom 65u to 670,** i^efers to the version of 
the New TeHtaiuout and of the Pikalinft (‘viilently as the standard 
work of the dav.** But it was in' its turn su|)erseded by two later 
revisions, and MSS. of it iiiv now very rare. Portions of Isaiah 
survive in tbe British Museum, Add. 17106, ff. 74-87, and the 
text of tho Gosimls in tho ludex A. 2, 18 of tho Biblioteca An- 
gelica at Rome, of the lllh or 12th century,*’* ami pcrhaiis al'io in 
tho Boiiut (Beyrout) MS. doscribod by the Rev. Isaac H. Hall.»* At 
the loginning of the 7th century the woik of rctianalatiun and 
revision was again taken in band by the Monopliysites, tho scone 
of their labours being the different convents in the neighbour- 
hood of Alexandria. There, in the years 616 617, *** Paul, bishop Paul of 
of Telia dhfi-Mauxelath or Constantina, undertook a veision of theTsUi* 
hoxaplar text of the LXX. at the request of tbe patriarch Atha- 
nasius I.*® Of parts of this many MRS. are extant in the British 
Museum and tho Bihliothequo Nutionale at Paris, and tho Biblio- 
tecA Ambrosiana at Milan jiossesHes the second volume of a codex of 
the entire woik, which lias been reproduced by photo-lithography 
under the direction of Ceriani.*i Tliis version not only exhibits 
the asterisks and obeli of Origen’s text of the LXX., but the 
marginal notes contain many readings of tho other Greek trans* 

Jators, which 1 ki\c lH*en lai gel y utilized by Field in his noble work 
(h'ujnni Ifcxaplontm q\m sxipermnt (2 vols., Oxford, 1875). At 
tho same time and idace the New Tostanumt of Philoxenus was Thomas 
thoroughly icviscd by Thomas of Haikel or Horaclca,® bisliop of of liar- 
Mabbf)gh,‘* who, being driven fioin Ids diocese, betook himself tokeh 
Aloxaiulna and worked tbeio in the convent of Rt Antony at the 
Enntoii (or Nnie-milo-villuge).®* This version eoninrises not only 
all tlie books cemtained in t ho iVshif but also tne four shorter 
epistles.’® The hipso of another edit uiy brings us to the last 
attempt at a rc*vi«ion of tin* Old Test anient in the Mouophysits 
Church, .f.icob, bishop of Kdessa, undertook, when living in retire- Jacob of 
incut in the convent of Tell- Addil or Ti‘leda,**in 704-705, to revise Sdesaa. 
the text of tho IVsliiltri witli the help of the Gieek verbions at his 
dispowil,®^ thus prodiming a cm ions eclectic or patchwork text. Of 
this wwk theie aie but five volumes extant in Kmopc, four of 
which came fiom the Nitriiin Desert and foun jiai'ts of a set wrhich 
was will ten in the yoais 719-720. It would bccm, therefore, never 
to have attained ))o])ularity.‘'* 

One other »Mon remains to be noticed, namely, that used by 


13 AaSHiiiani, BihlmthPfn OuotUiU% ii. 28 14 /j.o., ii. 82. 

13 Ihtd , 11 hi, Guidi, lUnduonti defUi It. Acctuleiauu dei Linui, May and 
Jtiiic 1886, p. 4U4. 

!• £<lit(‘(l by c i*j iani in Afou tnwnla SfurattProJitua, veil. v. fuse. 1, pp 1*40. 
n’ hee DetiiMttiii, Daa heiligc Kvarvfelium dta Jonunma, lit ipsie, J8.58, krit. 
AnmffK'ttngfU, pp. 8, 29 , Mai (In, fntrtHi d la Ctd. ’lert. du N. T , pp. ISO-161. 

IS Syitai Mauuuriffla,frmprl. ofapre-UaiklensHm Veraion,, Atia and Rputtaa of 
ike Peahdtu Verauin, uritfm (/nnhithly) Mvteen 7(Hf and ^fOA.D , flaimiiry 18S4. 

13 8tu* Ceiitim, Mmiuvunta, vi)l. i. law 1 : Vwhgonuna la Kdit Pera. Syr, ox 
Tfjtu LXX., p. 111 . ; Martin, /)»/»««/., p 139, note ao u 333.384, 

31 Mmimmta, %ul. Mi.' ( odu .Si/io htniplana Amhroamn as, 1874. The tlrst 
volume of fhiK eodex was in tlie )HiHKeKMori of Andieas Mnsius, but has dis- 
apIH'aiefl siiiee his (Jtai)i in 15V8 It einitaiiuHl jiait of Deutet4»ioiii>, Joshua. 
Judues, (four books ot; KiiigM, Chronules, Ezia (and Nelieiniali), Judith, and 
Toblt (eomplett ?). Hee Middclduipf, ( iu5x hViarn htjntpkma, Beilin, 188$, 
who auuiiieintes iii his pietncc the laboiiiH of luevinim edltois Hbictf hlS 
time the books of Jiidgeh and Until haxo been TiiiblinlK i b\ T. Skat Roidam 
(Libf i Jvditvw ft Uath urumiim 1'en /Hjap/anm, CopriiliageTL 1859- ^ 

61), iiid Exo<lus, NuiDlierH, Joshua, J mid 2 Kliigh, b} i* 'te l.iigaide(ri</. Teat, oh 
ihiittne rtunsd! bmpmenfu npud .Si/ro* aenwta rmiinfur, (iottingeii, IHHO, printed 
with Hebiew htbus). ('ermiii has coiiiiiieiieHl a entieal edition iii the Moiw* 
vol. 1. fawe 1 ; veil, ii fawee. J 4 , i ol v ftiHce J,2. 

^ See lid , li 90, 334; IHunstein, De UhaiKlenai N. Tfamlatlona Syriam 
Commentutm, p 4. 

X* Or Manbu , aeeonllng to otlierH, of Oeimanicia or Mafash. Ho must 
not be confounded wif h an oldri Thomas of Uermaiiieia, a Moiiopliyslte of the 
iw her iMirt of the Otli century ; see li 0 , jf. 92, 826 ; Kloyn, Jtuulnu Baradaeue, 
p. 48, note J. 31 See Wilghl, ('atal , p 34, note. 

sr* It has been eilited bv While at Oxfoid - tlie Oosjiels ni 1778, the Acts 
and Aixistolic ejustles In I7f*9, the I*miline epistles in 1803 (the epistle to the 
Ilebiflws iM defective, (iiding in the middle <»f chap. xi. 27i Tlie text of tho 
shorter epistles, 2 Peter, 2 and 3 .Tohn, and Jnde, has been recently raprodtteed 
by phutotvis* from a manuseript dated 1471 — ll'lfltama Munuacript. The 
Syrian Antdegomena Kptstlea . . . edited hi/ Jatuue H. Urdl. 1886. Consult also 
Tianuutioiia of the Itoi/al Jriah Aondrmy, vol. xxvii. No. viii., “On a Hirrian MB, 
lielongibf to tbe t'olleetion of Atehnishop Ussher," by the Rev. J. Owynn, 
D.D There is a fins MS of fids lersion, dated 1170, in the university library, 
CVunhrifige, Add MS. 1700. Its peeulfar feature is tliat it has the two epistlra 
of Clement InsertCHl beiwmi the catholic epistles and those ofBt Paul. 

M l*robably the modem Teirndi or TelVfide; see Socln, Palaet, u. Syrien, 
p. 480 ; Hachau, Belae in Syrien u. Meaopotamien, p. 459. 

37 Wright, C'oto?., p. .38, col. 1. 

3S Bee Oenoni, Le miatoni t i ManoacrUtt deUa Varaioni Slrtache M VeoMo 
Test., )86D, p. 27, and Monvmenta, vol. ii. fosa 1, pp. xl., xii., voL v. frae. 1» 
pp. 1-40 , Martin, Jntrod., pp. 2.30-282, 296 aq. 
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the ChristiMii population of the Malkite (Qrook) Church in Pales- 
tine, written in an Aramaic dialect more akin to the language of 
the Jewish Targ&ms than to that of the PeshitlA.^ A lectionary 
containing large portions of the Gospels in tliia dialect was de- 
8cril)ed hy AMaeinani in the catalogue of the Vatican libraiy,^ 
studied by Adler,’ and edited by Count Fr. Hiniscalchi Erizzo 
under the title of EmngdUvrixvin Mierosolimifantm (2 vols., 
Verona, 1861-64). It was written in a convent at a place called 
Abftd,’ not very far from Jerusalem, in the year 1080, and the 
scribe claims to have copied sundry other service-books for the 
use of his church (see Assemani, op. eit.^ p. 102). Fragments of 
other evangoliaria have been published by Land, from MSS. at 
Lonilon and St Petersburg, in his Ai\ccd. Syr^t iv. pp. 114-162, 
218-222 ; of the Acts of the Apostles, p. 168 ; and of the Old 
Testament (tmnslated from the Greek), pp. 108-110, 165-167, 
222-223. Affording to the same authority (p. 281), the calendar 
in the Vatican MS. must have been drawn up about the middle 
of the 9th rontury. Few, if any, of the extant fragments appear 
to be of older dati^ Noldeko places the oiigin of the version in the 
4th or 5th century, certainly not later than 600 (foe, city p. 525).’ 

All the al)Ove revisions of the text of the Syriac Bible according 
to the Greek are, as wo have seen, the work of Monophysites, with 
the single exception of the last, wliich proceeded from the Malkitcs. 
The Kestorian community obstinately adhered to the old Pcbhltta, 
and the solitary attempt made to introduce a revised text among 
them seems to have been an utter failure. Mar-abha I.,’ a convert 
from Zorrtastrianism, who was cat1ioli<‘us from 536 to 552, wont to 
Edessa, studied Greek there under a teacher named Tliotiias,^ and 
with his help translated the whole of the Old Testament into 
Syriac, and porliapa also the New. Tins statement rests on the 
authority of the author of the al-Majdal (Mdri ibu Sulaini&n,’ 
about the middle of the 12th century, supplemented and abridged 
by *Amr ibn Mat til of Tirhiin, wlio lived towards the middle of the 
14th conturj),* of 'Abhd-Isho*, bishop of Nisibis (died 1318), and 
of Bar-Hebrjeus (died 1286) ; and there apj>eara to he no reason to 
doubt their word.*® 

Before quitting the subject of the vomions of Holy Scripture we 
must devote a few words to the Massoretic MSS. of the Nestorians 
and Jacobites.** In the year 1721 Assemani made inontioti in the 
Bihliotkeea Orientahx (ii. 288), on the authority of Bar-1 lebrsDUS in 
the Aitmr Bdsd, of a **ver«io KarkaphexisiSy hoc cst Monlaiuiy qua 
videlicet incola* montium ntuntur.” About the meaning of thebe 
vrords scholars disputed, and some searched for MSS. of the alleged 
version, but in vain. At last, N. Wiseman (afterguards cardinal), 
guided by the light of another passage in the JUbhoUteea Orienlahs 
(ii. 499, 500, No. xxii.), recomized in Cod. Vat. cliii. a cu]iy of 
what he believed to be the Karkaphensian versiioii.*® Later re- 
searches, more especially those of the Abbe Martin, have corrected 
these errors. The MSS. of the Karkaphensian tradition, of which 
there are ten in our Eurojican libraiicB, are now known to contain 
a philological and grammatical tradition of the pronunciation and 
punctuation of Holy Writ and Hometim<*s of other w’ntmga*^ Syria 
was rich in schools and colleges ; most of its towns iiossossed in- 
stitutions where instruction was given, more especially to students 
of theology, in the reading and ex|)osition of the Greek and Syriac 
Scriptures and their commentators. Such were the gieat “ Persian 
school ” of Kdcssa, which was destroyed, on account of its Nestorian 
tendencies, in 489 ; the school of Nisibis ; of MuhOze near Selcueia; 
of the monasteiy of Dor-KunI or Dair-Kuniu; of the mona.steiy 
of Kon-neshre or tho Eagles’ Nest, cin the left bank of tlio 
Eujihrates, opposite Jorabis ; of the Daira 'Elluitil, or monastery of 
St Gabriel and St Abraham, at Mosul ; and many others.*® Every 
such school or college had its teachers of reading and elocution, 
mahqfydri? and mnirSydnd (or malrnfdn?), who taught their pupils 
to pronounce, add tho vowel-points, and iiitorpunctuato correctly,*® 


I See Noldekc, in Z.D.M,G„ xxii. (1868), p. 443 «r/. 

S MSS. Cotid, U\hl. Ajmt Vatle. (Jatalogut, ii. No xix. p.TO Ba, 

> N, Test. Vern. Syriacse Simplex, Phlloxenmna, et JaierostHymitanct, Copen- 
hagen, 178P ; see aleo Martin, Tntrod., p. 287 sq. 

4«8<‘0 Nnldeke, lor. cU., pp. 521, 527 ; Land, Aneed. Syr., fv. pp. 227-229. 

5 The ronianung literature in this dialect (all of it publiMira hy Land) con- 
aists of a few hymns (pp. 111-118X lives of saints (pp. 169, 170), and theological 
fragnieuts (pp. 171’210>. One fragment (p. 177) contains the title of a homily 
of John Chrysostom. ® ProX>erly Mfii'(f)-abli&. 

7 B O., ill. 1 , 86 ; compare il. 411. S See p. 852, note 10, 

• See Iloffhiann, Avszuae ave syrisrhen AkUn persis^r Martyrer, pp, 6, T. 

10 s<‘e B ()., il. 411-412, iii. 1, 75 ; Bar-Hebiwus, Chron. Eccles., ed. Abbclous 
and I^niy. ii. 89 ; Martin, pp. 292-294. 

II Sei^ Martin, Tradition Karkaphienne ou la Massore chez U$ Syriens, Farh), 
1870 (from Jnvm. AstaU), and Introd., pp. 276 291. 

1* In the Vatican Caiatogiu (vol. ill. 287, No. clil.) he translates the words 
aM masMSnwnUthii larkfi^iitd by “juxta traditionem verticaleii (!) : hoc est, 
Montaiiorum in Phreniee ct Mesopotamia dcgentiuiii.” 

1* See bis Hora» Synaeze, Home, 1828, p. 78 : II. Symholee PhiMogirm ad Hist. 
PenHowm Syrtar. vet, fwden%. Parheula prima, de verzionibuz genrratim, 
detnde de Psschito, p. 147 ; III. Parttrula secunda; reoeneionetn JCarkaphMsein 
nime prfmum de^rihena. We need not here indicate Wiseman’s mistakes, but 
it is a pity to see tliem all rcprodiiceil oven iii tlie third edition of Scrivener's 
Plain fntmduetion, 1883. 

14 See BofTinanii, Opusrula Neeforiana, 1880, p. v, eg 

*® See, for example, B 0., lii. 1, 841, col. 2 ut the foot, and iii. 2, emxziv. 

U Hoflhiann, Opueo. Nestor., p. vh. ; Martin, Introd,, p. 289. 
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before they were passed on to the h^her olssses of the c^ldbyt 
bddhdtii or that is, the professors of exegesis and doctors 

of theology.*' The more difficult words and phrases of Scripture 
were gradfridly collected and written down so as to form ** collect- 
anea, dha-shUmdhB, or fasciculi,’' kwrrM dfuiMhnAhiy 

and the union of these composed a Ic^MbhJd dh^^^SfyMhAy or **book 
of readings,” in which it was shown by means of vowel-points and 
other signs how each word was to be pronounced and accentuated.*^ 

One such volume in tho British Musoum (Add. 12138, dated 899) 
represents the work of a Nestorian student in the convent of M5r 
Gabriel at Harr&n *® ; but the other MSS. extant in the different 
libraries of Europe ®® are of Jacobite origin and have a common 
Boui-ce, the scholastic tradition of tho convent of Karkaph5th&, or 
** the Skull,” at the village of Maghdal or MBdal near Kesh-'ain& 
or BaH-’ain.®* Such are, for example, Cod Vat, No. clii., now 
cliii., described by Assemani {Catal, lii. 287} and Wiseman (Hgr» 

Syr., p. 151); Cod. Paris, Ancion fonds 142, described by Zoten- 
berg {Catal., p. 30, No. 64) and Martin (Traditim JCarkaphimne, 
p. 86); Cod. Brit Mur. Add. 7188, described by Rosen {Catal, 
p. 64, No. xliL), and 12178, described by Wright {Catal., p. 108). 
From thcHo and similar MSS., as well as from the words of Bar- 
Hebneus,®- it appears that the Karkcjih&ye were the monks of the 
convent of Karkaphetha ; that they* were Westerns or Occidentals, 
therefore Jacobites ; and that one of their chief authorities, if not 
the actual originator of tho compilation, was Jacob liishop of Edessa. 
Accordingly, the marginal notes indicate various readings fh>m 
Syriac MSS., from the LXX., and from the Harklensian version, 
as well as from different fathers and teachers.®^ I'o the collection 
of words and jili rases from the Peshittu version is added in several 
of those MSS. a similar, though shorter, collection from the Hark- 
lensian version and from tho principal works of the Greek fathers 
which were read in translations in the schools,*® followed by tracts 
on different imiuts of orthography, grammar and ]muctuation.®® 

We have spoken above (p. 824) of the doutero-ianonical books of Apo 
the Old Testament. Other apocrypha may now noticed more cryj 
briefly ; e.g., Ps. cli. (in the hoxa]>lar voision of Paul of Telia) ; the worl 
I^arvd Genesis, or Liber J ubilmrum, a fragment of which has been 
edited by Ccriuni {Monumenta, vol. ii. fuse. 1, p. ix.) ; the Testament 
of Adam*®; the History of Joseph and Asyatli (Asonath), translated 
by Moses of Aggel*'; the History of Sanhenb, his Vizir Ahikur or 
Hikar, and his Lisciple Nadhuii.*® Many similar books exist in 
Arabic, some of them probably translated from lost Syriac originals. 

The names of Daniel and Ezra **lho R<‘rilKi” are prefixed to late 
apocalyptic works,®® and even to almanacs containing prognostica- 
tions of the weather, &c,®® The list of apociypha of the New Testa- 
ment is also tolerably extensive. We may moutiou the Prot» 
erangeliittn Jacobi ; the Gospel of Thoma.** the Israelite, or of the 
Infancy of our Lord ; the Letters of Abgar and our Lord ; the Letters 
of Herod aud Pilate ; piayers ascribed to St John the Baptist ; tho 
Transit us, Asmmptio, or Kaiyiftris Bcatm Virgmis, extant in four or 
five redactions’* ; Acts of tho Aiiostles, suf h as St John, St Philip, 

St Matthew and St Andrew, St Paul and Theda, and St Thomas ; 
the Doctrine of St P e ter ” ; a nd the Ax iocaly p sc of St Pa ul.” Others 
liottinann, oyi. cit., pp. xx., xxi. What the whole eurficnUira of BUclTa 
student should \tr, acconhiig to the niiiiU of Bar-llebiieua in tho l»th century, 
may lx* ami from the B.fl., in. 2, 987-938 (A'omomnon, trnnKluted hy J. A. 
Assemani, in Mai, Scriptt. Veit. Nova ColL, x. cup. Mi. g 9, ]>p. 54 5()). 

IS UofUiiaim, op. td., pp ^i., vii. 

Hee Wnght, Catnl., p 101. 2® Martin, Introd., p 291. 

SI llofhnann, in Z.D.M.G., xxxii (1878), p. 74.> ; and in SMv'h Aeitsrhrifl fur 
d, AUtest. IViwnedioft, 1881, p. 159. S2 Martin, op. rit , Jip. 122, 129. 

S3 Hec Wiseman, op. cit., p. 178 ; Martin, op. cif , pp. 76, 77, 138 ; Hosen, 

Cat4il., pp. 05, 66 ; Wnght, Catal , p. 109. Among these occur aud 
Tho investigations of lloflluann(in Btade’s ZeitseJn^ft, issi, p 159) and Duval 
{Jovrn. As\ni., 1884, p. 560) have made it certain that 0,^^ designates not the 

P^Hhit^ft, nor Jacob of Kdessa, but one Tt*bhan& (jierhaps suniamed **the 
neaidless"!, an eminent teacher at Resh-'ainii. His colleague B&hhft was 
piuliably tiic famous scrilie H&bhii, who wrote Bnt. Mub. Add. 14428, 14480 
(724), and 1218^ if. 1-43 (726). 

3* Namely, (Pseudo-)l)loriyBias Areopagila, Gregory Na/ianxen (2 vols.), the 
works of Basil, the epistles of Giegoiy and Dasil, John Pliiloponiis (tlie 
AiaiTTnif), and Boverus of Antioch iHom Him Cathedra! es and certain synodical 
letters relating to tho council of Autjooh). A fuller list is given by Assemapl, 
h.O , lii. 2, cmxxxvii. sr/. 

35 Bee Phillips, A J^etter of M&r Jaaih, Bishop o/Xdessa, on Syriac Orthography, 
ttC’ 1869 (Apiiendix m. )»t>. 85-96, issued seitaiately in 1870); Martin, JocoH 
cpi Xdeseent EplOola ad Georgivm epum Sariuieneetn de Urthographui Syrlaea, 
&Cyl869. 

*» Wright, rota?., p. 1242 ; see Renan, in the Joum. Asiat., November and 
Ikicemlior 185.S, p. 427, and Wright, Contnlmtic/u to the Apocryphal Literature 
qfthe New Testanunt, 1865, p. 01. 

87 Wright, Catal., p. 1047 ; Land, Anecd. Syr., ill. 16-46. 

88 Wnght, Catal., p. 1207, col. 1 ; Uoffjiimnn, Auszu^ ave syrisrhen Akten 

persischcr Mdrtyrer, 1880, p. 182; sec for tho Syriac text Bnt. Mus. Orient 2813, 
and a MS. in the collertion of tlie S.P.U.K. (now presented by the Society to 
the university of Cambridge). » Wnght, Catal , pp. 9, 1065. 

30 Wright, Catal., p. 352, col. 2; Brit Mus. Orient 2084, f. 1, Kithdbhd dhi* 
ShUdhde dhf-zahhnf tm-manVH nfhhlvd. 

81 Mostof these are published in Wright's CoRfrfi>f/(io7w; see also the Journal 
cf Sacred Literature. 1865, vol. vi. 417, vol. vh. 129 ; aud B. H. Cuwper, Th§ 
Apocryphal Ooepele, «c., 1867. 

w Bee Wright, Aponyphal Arts of the Aposths, 2 vols,, 1871. 

88 Ciireion, A orient Syriac JMwumente, pp. 85-41. 

>4 Trouslated by Zingerie in Heidenhoim’s Vlerte^fahreschiift, iv. p. 189 eg., 
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of these epoonrpha are extant in Arabic, but the Svriac originals 
have not yet been recovered. To these may be added sueh worlb 
as the XHdaaoaXfia edited (anonymously) P. de 

Lagarde in 1654 ; extracts the Ot^ituHoma ApOBtolwum^ 
ascribed to Clement, in the same editor’s Miquia Juris EceUs. 
An^,f pn. 2-82, 44-60 ; and the Doetrina ApostoJoruTn, in Curetoii’s 
Ancieiii Syriac ilocumettte, pp. 24-85, and in JUliquim Juris JSceUs. 
Anthq. (under the title of JOislrim Adds^i), pn. 82-44. 

Senrice- Into a description of the service-books of tne Syrian Church in 
booka its different sects— Nestorians, Jacobites, Maronitos, and Malkitcs 

—we cannot hero enter. ^ The bare enumeration of the various 
xmlters, lectionaries, missals, Ac., would far exceed our. present 
limits. The oldest Syriac psalter in our European collections is not 
earlier than 600 (Brit Mus. Add. 17110), and the scries of Icction- 
aries commences with the 9th century. Of anaphorsB or liturgies 
it would be easy to siiecify some sixty. ^ The oldest of all is a 
fragment of the anaphora of Diodorus of Tarsus (in the British 
Museum, Add. 14699, ff. 20, 21), of the 6th century, which has 
been edited and translated by Bickell.* 

Besides the versions of Holy Writ ond other works enumerated 
above, the literature of Syria comprises a vast amount of matter, 
interesting not merely to the Orientalist hut also to the classical 
scholar, the theologian, and tho historian. Some portions of this 
literature we must now endeavour to pass under review. 

Borde- The long series of Syrian writers is headed by the name of Bar- 
•Snes. Daisan or Bardesdnes, **the last of the Gnostics.”^ Ho was born 
at £dossa on 11th July 154,^ and seems to have been the son of 
heathen parents of rank. Of the manner of his conversion to 
Christianity, and how he came to deviate from orthodoxy, we are 
uninformfHi. Fart of his life he spent at the court of Edessa ; then he 
betook himself as a missionary to the rude mountaineers of Armenia, 
and finally settled down in the fortress of Anium, where ho ptob- 
ably remained till his death in 222.^ He wrote, wo are told, a 
JIhtory of ArnMnUit which Moses of Choreno used in a Greek trans- 
lation : Jfy^mtkTwmala luAiea^ compiled from the oral infonnation 
which he obtained from an Indian embassy jiassing through Edessa 
on its way to the Bomaii court; and ])olomical ticatiscs against 
tho TMlythoism of the heathens and the dualism of Marcion. He 
and liis son Harmonius were poets, and their hymns were greatly 
admired and imitated. Even Ephraim coula not help admitting 
their merits, whilst he reviled tnein.^ Of th^ works, however, 
only a few fragments have boon preserved by later writers.® The 
famous dialogue Heal tlfuipjjdvijf or Jk Fato, which tho voice of 
antiquity has iiiianiniously ast'ribed to Bardcsiines, was in reality 
composed by his disciple Philip, and doubtless piesents us with 
an accurate account of his master’s teaching. The Syriac title is 
KUMhhS, dKAthrawdthd (Tho Book of tho Ijaws of 

the Countries).® 

Simeon Of Simeon bar Sabba’S (**tho Dyers’ Son”), bisho]) of Seleiicia 
bar Sab- and Ctesiphon, and Milles, bishop of Susa, we know little beyond 
ha'6 and the fact of their martyrdom in tlie great persecution of the Cliris- 
Milles. tiaiis by Shabhor or Sapor II., winch began in 839-040.^® Simeon 
is said by ’Ahhd-isho’ to have written “ epistles, which seem 
to be no longer extant. To him are also osciibod sundry hymns,*’ 
and a work entitled JCPMabM dh'AbliAhdtfid (T)ie Book of the 
Fathers), which, Rc<*ordiug to Sachau, treats of the lieavcnly and 
earthly liicrarchy.*® The writings of Milles arc state<l by Abhd- 


rtmI by PerkiiiH, Journal qf thr Ameruim Ormitnl SrHut^f mu p. 182 ; re- 

pnnt^ in the Journal qf Sacred htferature, Jdiiuaiy 18(15, ]) 372 nq. 

I The leader la Kfened to tho lollowitiff wtwks . «F. A. AMseiiianl, Codcje Llturq, 
JKcdrsitr Vniver^ir, 18 voIh., Home, ITie-fJO ; Jleiiaudot, LUurqiarun Orient, rd- 
leetWf 2 vola , Parla, 1710; Etheridge, The Syiian (%U7Chf», their Early 
LUurgieSf and Literature^ L»n<lon, 1840; Badger, Tk Seetoriana and tluir 
RitualSt 2 voIk., liondoii, 1832 ; Howard, The ( hriTiians of St Thomas and 
th»ir Ijiturgfes, Oxford, 1801 ; Denzinger, JiUnt Oriental urn, Coptorum, Syrmvm, 
et Armenoium in administniiulis aacmmentfs, 2 voIh., WUrrlmrg, 180 WU; J. 
Monnua, Vmnment. de Sacria JSccles. Ordinatwnihuh^ &c., Pans, 1053, Antwerp, 
1095 ; Biekell, C'enappctna Rei Syroram Lxterarm^ ehnps. vll.-x, 

* a complete hat in Biekeira Conrpei tns, pp 03-08 ; comp, alao Neale 
and Littledale'a Liturgies qf SS. Mark^ Jamet, Ac., 2d ed., 1800, p. 140, and 

^?*Hee h*8 ’( 'mniperfiu, pp. 03, 71-72. Tlie Hyriac text is given in Z.D M G., xxvii. 
(1873), pp. 608.013. 

4 See Merx, Itardemnei von JSdesfa, 1803; ITflgenfeld, Jtnrdevtne^. der letzte 
Qnostiker, 1801 ; Hahn, Jiardeaanes GnodicuH Syrorvm primus //ymnoloffus, 1819. 
• * ISO the Chronicon Edemnim. in Aaaemani, 71.0., 1. 389, and Bai-Hehneus, 
Chrm. F>ct'le8.t i* 47 ; but Eliua or Niafbia, aa cittNl by Ablieluos in hia notes on 
Bar-Hohrwus, Iw. eit., plaoea hia birtli in 134. 

C Bar Uebntuia, Chron. Ertleit.y i. 47. 

7 K.g., Opem Sifr., ii. 489 B, 553 P, last line. 

8 Compare the hymn in the Syriac Acta of St Thomas (Wiiglit, Aporryjihal 
Aet»^ p. 274); Lipaiua, Dvr Apuor yjihen-Apostelgesrhuhtni mul •Aimteneaenden, 
1. 292 M. 

‘ 9 It voB first edited by Oureton, with an English translation, in hia .Sjiwi- 
legium Syriacum; see also T. A T. Clark’s Ante-Sicene Chnstuin Library, vol. 
xxil. P. 86 w.. and Merx, op. eit., p. 25 ^ 

10 gee S. B. Assomani, Ada Sa/ietnrum Martyrum, i. 1 0 «?. , 00 ag 

II Or ‘Bbedh-yeahil’, biahop of NisOws. whoso bibllographlcftl Catalogve lias 
been edited by Abraham BcchellensiH, Rome, 1653, and by J. 8. AssoToani in 
hi8«.0., ill. 1. There is an English tranalation of it by Baiiger, Thv Neitonam, 
11 801-379. 

18 AaBemani, Aeta Ranetomm Martyrumt i- 5 ; Roaeii, Calalogue, p. 14, col. 2, 

aa: Overbook, Ac., Clpj-mSf/erto, p. 421. „ « 

14 Kvrses Versevchvin der Sachau'achen Sammlung syrlseher Handschriften, 
Borlin, 1385, p. x. and No. 108, 3. 


ishd* (loc. eit,) to have been **epis1ies and discourses (mJfitrf } on 
various subjects”; but of these time has also robbed ua t 

The name of Jacob (or St James) of Nisibis is far more widely Jacob of 
known. As bishop of that city he was present at the council of Nidbil. 
Niccea. He lived to witness the outbreak of war between the 
Romans and tho Persians, and is said to have delivered the city 
by his priors from the latter power. He died in the same year 
(838).*® To him has been ascrili'd, on the authority of Gennadius 
of Marseilles *7 and of the aucieiit Armenian version,*® a collection 
of homilies, tho Syriac text of which has only been recovered and 
published within the last few years. George, bishop of the Arab 
tribes, writing to a friend in the year 714, is aware that the author 
was a certain “ Persian sage.” MkHnvd Pfidradyd, and discusses 
his date and position in the church,*® but docs not think of identi- 
fy ing him with J acoh of N isibis. I giter wTiters are better informed. 

Bar- IlchrmiiR knows the name of Pharhiidh os the author®®; Apbra- 
Abhd- who' gives tho older form of Aphraliat or ’A^poAnyf®* ; and ates. 
ho is also citi*d by name by Klias of Nisibi8‘(llth century) in his 
Chronicle.^ The real author of tho twenty- two alphabetical ffomi* 
lies and tho semrate homily “On the Cluster” is now, therefore, 
known to have been Apliiaatos, a Persian Chiistian, who took the 
name of Jacob, and was suhspijncntly famous as “ the Persian sage.” 

Ho was probably bishop of tho convent of Mar Matthew near 
Mosul, and composed his woiks, as he himself tells us, in the years 
337, 844, and 345, during tho great persecution under Sapor ll.*® 

A junior contemporary of Aphraates was Ephraim," commonly Ephraim 
called Ephraem Synis, “ the prophet of the Syrians,” the moat Byroi* 
eelchrateu father of tho Syrian (Jlnirch and certainly one of its 
most voluminous and widely road writers. He was horu of heathen 
parents at Nisibis, but became the pupil of tho bishop Jacoli, and 
nnishod his (nlucation at Pklcssa. The incidents of his career are 
too well known to neeil recApitulation here.®® His death took 
place iu Juno 373.®® His works liave boon lar^dy translated into 
Greek, Armenian, Coptic, Arabic, and Ethiopic.®® They consist 
of commentaries on the Scriptui’cs, expository sermons, and a vast 
mass of metrical homilies and hymns on every variety of theologi- 
cal subject.'-* Many of these last arc^ composed in his favourite 
sevcii-syllahle metre, in stanzas of different length ; but he fi-e- 
qucntly used other metres and mixod stropliic arrang(‘inent8.*® 

Gf Ephraim’s commentaries uu tho Old Testament but little has 
rt‘achcd us in the oiiginal Syriac.’* Most of what lias been pub- 
lished in Ephrnemi Ojifra Sijr.f vols. i. and ii., is derived from a 
large Catena Patrum, conijiiled by oiio Severus, a monk of Edessa, 
in 861.** Of his commentary on the JHaJesaarun, pieserved only in 
an eaiiy Armenian translution, wo ha\o spoken nhovo (p. 825). In 
tho sanio language theio Is extant a translation of his commentary 
on tlie JVulino epistles.** Vol. ii. of tho Roman edition contains 
some exegetical dwcourscs (pp. 31 6-39r>), the number of which has 
been largely increased by Ovorbeck [S. Kphrarmi Syri, Ac., Opera 
Selcrta, pp. 74-104). In the same woik will he found two of the 
discuutses against eatly heresies addressed to Ilypatius and Domnus 
(pp. 21-73; lOinp. Wright, Caial.y p. 760, (-ol. 2), two tracts on 
the lovo of the Most High (pp. 103-112), and tho epistle to the 

*® Kat ^vplT/p HSov elSa Kal Airrca irdvrciy Siffifitv, Hinppdrgy diafidt ; 

Liglitfoot, S. Jqnatuis, i. 4 SO. 

IS This ilato IS given l»y the Chrome. PAe^i. (]i 0., I S93), hy DiniiyHlna of Tell- 
Mahie {ibid , p 17), by the Ho-tMlJed UIhi Chaliphtnum (in IaiuI, Anied. Syr., i. 

I 4), by Ellas ol N»ibis(8iw Abln^looH’s note in Bar-HcbiiciiH, Chron. Etelejt., II. 

‘IIX and miervntially l»y Kplnann (Hirkell, iS. Ptithia* mi Syn Carmina Nisibcna, 
p. ^). 17 In hiH IM Vine IllustubuB, wriUeii liolore496. 

IS IMiblislicd by N, Anton* 111 (iiome, 173(>) with a l.atin tianalntioii, and re* 

S nnted in (Inll.indiUH, HiM. I it Patruni, vol. v. Tlie iiimtakc Iihh lawM'd (no 
oubi tbrougli the Ainlnc) to the Kthiopic tranalatioii of the Aflh liomfly; set 
Eutiiiborg, t'lital dee MSS. Pthiopiens dt la Pihl Nat., p 248, col. 2, No. 17. 

i» See IK* Lagiiidii, Anal. Syr., p. 108, Tlu Uo/nilu'7 of AphraaUe, ed. Wrlglit, 
p. 19 ; Ky«H«*l, Km Jtrief Utorqs, JtisrhoJv di r Arakr, IHS3 
90 Churn Krclei., n. 8-1 9i juK, in. 1, K5 92 Hoc W’nglit, Aphraates, p, 88, 

99 Wiiglit, AphnuiU^, pp. 410 and 507 , comp haHNc, Viohqtmtmi inAphr. Sap, 

Prrn Sermoiii 7 Jhimletiroi, 1878 , J. Forgi*t, Ih Tifmf riptii Aphr., Sap. Persm, 

J882; Bickcll in Thulhotci, lubliothih dir Kmhennitir, 102 uinl lOJt, whore 
eight of the hoiiilln'S an* traiiMlaU-d. 2i More coi m tly Aphrain. 

Ht*e the Ada Pljihiatitu in the llninan e«l ot Ills works liy Peh*r MoMrak 
(IVtniB Bi n(*dicUis) and tlie AsMeinaiiiH, ]>p. xxui.dxiii , and comp. Biokell, 

Conrpfiim, p. 26, note 11. 

16 See the \iiil<»n8 autliorilies cltc«l by AHi»r main, U 0 , 5. 31, n*»tc ; Bickoll, 

Carmina Nunbena,n. 9, note ; Clabiiul Cardahi, Ldni Themurl dr Arte Poetiea 
Syroruiii, J873, pp. 9-13. 

27 Even PhothiM apeaks with leapcct of the rhctoricul talent of Ephraim, so 
far as he could judge of 11 ftom tliew luipMfect tninKlatmiiHOsI. Bckker, p. 160). 

SH H*m* P O., j 149 Sfj. 99 Jhul., I. 68 149 ; iii. 1, 61. 

BO Compare, for liiKtance, Biekell, Carm Nisib , liitrod., p. 81. The Syrian 
lino conswtK of a certain llxed nuniliei id RvllabloH, font, ibv, six, aeven, eight, 
twelve, Ac. In tlie oldci wnt(*iM thme is no intentional ilnie, which flrit 
aptiears, wo lH>1i«*ve, among the WcHt**rnR, in AntoniUH Rlietor (Wtli century). 

Real niefras, like tliose ol tho Orocks and Aralw, coupled in tho latter case 
with rime, sicie wholly unknown to the SynanH. Hebrew p«ietry Iwirely rwea, 
as icgordK mitwanl form, beyond the level of Arabic rimed proRC ; tho Syrians, 

\iiiilst •lestitnte of rime, at lenat iin posed upon th(tm8el\eB the ruhlmint of a 
limitid imt fixed nnmlj4>r of HyllableH. 

31 OeiiiHiH and ExcmIum in (’wi. Vat. ex., and five leases of Gener.Ia In Cod. 

Vat cxv (see ARHCtnani, Cafal., iii. p. 125). 

.13 ('od. Vat clii., Blit Mus. Add. 12144. Bevenw wacd foi OeiieHiR a com- 
mentary difterent fium that in Cfxi. Vat. cx.; M*e Bickril, Conspeitus, p. 19; 
comp. Polilmunn, A. Kpkranni Syn Commrntat torun ni s. teripturam textuy in 
cofld. latf. tnannv,riptvs et in edit. Ham impuianis, 2 luirts, 1862-64. 
a* S(*c Bickell, Conspectus, p. 20. 
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monks who dwelt in the mountains (pp. 118-181). Of metHoal 
, writings the same book contains (pp. 889-854) the hymns against 
Julian the Apostate (pp. l-20)» and the conclusion of the hymns 
on J’ai'adise (wanting in tlie Homan ed., vol. iii. 598).^ Other 
metrical homilies were published by Zingerle®; but for more im- 
portanti as having a real historical interest, are the Carmina 
or Hymns relating to the City of Nisibis,** edited by 
Bickell in 1866. These poems, which deal in great ;part with the 
history of Nisibis and its bishops and of adjacent cities (such as 
Ansit or Hunzlt, Edcssa, and Jlarran), were comimsed, according to 
Bickell (Introd.*, p. 6 sg.), between the years 350 and 870 or there- 
abouts.^ A large* quantity of hitherto unimblished matter is also 
contained in Laniy, S. Ej^racmi Stjri Jiywm €t Sermoimf vol. i, 
1882, and vol. il, 1886,’— e.g., Hftcen hymns on the Epiphany, a 
discourse on our Lord, several metrical homilies (in particular for 
Passion week, tlie Resurrection, and New or Low Sunday}, l^mns 
on the Passover or unloavenetl bread (Z?e Azymi^) and on the Cruci- 
fixion, acts of Ephraim from the Paris MS. Anden fomls 144, 

* oominentarios on portions of the Old Testament, other metric lU 
homilies, and hymns on the nativity, the Blessed Virgin Mary, 
Lent, Ac. The so-called Teatanumt of Ephraim^ has been prints 
in the (htera Qrmn^ ii. pp. 895-410 (with various readings at p. 
488), and again by Ovorbeck (op. ci^., pp. 187-156). • 

ESphraim*s Notwithstanding his vast fecundity and great ponularity as n 
pupils, theological writer, Ephraim seems not to nave haa any pupils 
worthy to take his place. In the Teatamend wo find mentioned 
with high commendation the names of Abh&, Abraham, Simeon, 
liHLrfi of Agg6], and Zenobius of GezirU,^ to whom we may add 
Isaac ^ and «iacob.^ Two, on the other hand, are named with de- 
cided reprobation as lierotios, namely, Paulonas (HauXoiefis) or 
Pauliima (IlavXteot) and Arwadh or Arwat.^ Of these, Abba is 
cited by later writers and compilers as the author of a commentary 
on Gos])6ls, a diw'ourse on Job, and an exjiosition of Ps. xlii. 
9.^*^ I’aulonas or Puulinus is probably the same who is mentioned 
by 'AbKil*is»h«‘ “ as huving written *^madhrdi^ or metrical limni- 
lies, discourses against inquiiors, disputations against Marcion, 
and a treatise concerning lielievors and the creed.** Zenobius, 
who was deacon of the cTiurch of Edesaa, acconling to the same 
authority, eomiKibed treatises against Marcion and Panqdiylius (t), 
besides sundry epistles. He was also the teacher of Isaac of 
Antioch, of whom we shall speak shortly. 

Bakiand Bettor known than any of these dibciples of Ephraim are two 
Cyril- writers who belong to the close of this centuiy anq, the beginning 

iCni. of the next, Balai and Cyrillono. The date of Balai or Balieus, 

chorepiacopns (as it seems) of the diocime of Aleppo, is fixed by his 
being mentioned by Bar-Hcbrieus ** after Kphraiin, but before the 
time of the council of Ephesus (431). Acacias, bishop of Aleppo, 
whom he celebrates in one of his poems, must Ihercforo, as Biekcll 
says, bo the same Acacias who Inid a share in converting Kabbnlu 
to Christianity,^^ and died at an extreme old age (it is said 110 
years) in 482. His favourite metre was the pontaHyllubic, which 
IS known by his name, as the heptasyllabio by that of Ephraim, 
and the twelve-syllable lino by that of Jacob of Seifigh, Borne of 
his poems lieve been edited by Ovorbeck in the often cued collection 
8, EfUratmt Syrif Ac., Opera Sehrta, ])p, 251-330, namely, a poem 
on the dedication of the newly built church in the town of Ken- 
neshrin (Ksnnoarin), five poems in praise of Aoaciits, the late 
bishop of Aleppo, the first and eighth homilies on the history of 
Joseph, specimens of prayers, and a fiagmont on the death of 
Aaron. Cytilldiia composed a poem **on the locusts, and on 

1 The last hjmn (p. SOI) la gt«iiume, aa the very fact <if its lieing an acniatic 
■hows (see JMckell, Vonepeitua, p. 10) ; wheieae the metrical homily on the bap- 
tism of Constantine (pp. 855-SOi) la certainly aparious (Blcholl, Ive. citX 

3 S. P, JSphfaeMx Siiri SermoneB duo, Bnxen, 1860 (see BAh, i. 149, col. 1, Ko. 
81); Monumenta Syriaca exMomanie Codd, colUcki, i. 4 Zoc. cit, Na SO), 
lingerie has rendered many of Ephraim's works into German, €.g., J)u heilKft 
Muse der Syrtr : Gmtngt cIm X. AiroXsttvators hphram^ 18SS ; Oesange gfgen die 
OvxhUr uber die GeketmnUM (Jottes, 1884 ; fieetJcnutze au$ Xtbanone Gurten, 1846 ; 
Jks A KvrrMwscdurt Kphram awignoahlU Schr\ften, atie d. Grteehiachm und 
SyriaehfH trebrreefet, 6 vols,. 2d ed., 1846-47 ; i>ie Men dee A Ephram gegen die 
JCeUeTt 18*^0 ; Men dee h. Jmkram dee Syrera uber SelbatvrHavgn urtg vna einaam 
Labfnmoaiatt mit einm Brufe deaaelbm an Ltnatedler, 1871. TranalaUons into 
English have been attempted, tliough with less success, by Morris (Selert IForka 
qfS. Ephtaem the .SyrMif?, Ib47)^and Burgess (Sdeet Metrical Jlymna and IlomUiea 
fl^Ephrarm Sgrnay 1818 ; 7%e Bepentancf qfNineveht Ac., 1853). 

s Oomp. Bickell, roneprdus, p. 28. note 21. * Bee RO., 1. 141, Nu. 8. 

5 That It has been interpolated by a later hand is shown by the long and 
puntoseiesH digression on Moses and Pharaoh (Op. Gr., ii. 405) and the story 
of Lamfirotate at the end ((hid., p. 400), as also by tlie stansas regarding the 
vine whhdi Ephraim saw growing out of his mouth when he was an in&nt 
((hid., • RG., i. S8, 144. 7 Ibid., i. 165. 

8 See Wright, Cato!., p. 002, col. 2, No. 86. 

s Alsu written ttXrnat and ^ Overbeok’s text, 

p. 147, and the variants, p. xxx. llip name seems to have been hopeless^ 
corrupted by the acribos. lo gee Wnght, Ca(a(., pp. 881, col. 1, and 1002, col. 1. 

U Ar, iii. 1, 170. » /hid., i. 168 : hi. 1. 48. 

U In a passage cited by Assemanl, R 0., i. 106. Catdftbl (JAim TAta, pp. 
25-27) places Balai's deatli in 4(K), but gives, as usual, no authonty. This seems 
too late. 

14 Coiupeci^Ut p. 21 ; Thalhofer, Bibliolhel der Kirdienvkkr, 41, p. 68. 

15 Overbeok, A Ej^raami Syri, Ac., Opera Selecta, p. 162, 1. 20. 

15 See also wenlg, Ikhbla RpHoca, CkreaUmathia, pp. 160-162; Bickell, Cen- 
•Moivs, p. 40, note 5 ; Tlialhofor, UMUftiheki 41, p. 67, and 44. 


(divine) chaiitiaement» and on the invaeion of the ha 

which he lays! *'1^e North is dktrettied and ft(l}ofwa)«; 'eiid 
if Thou be neglectful* 0 Lord, th^ will again lay me waatA if 
the Huna, 0 Lord* conquer me* why do l aeek refuge with the 
martyiaf If tlieir swords lay me w^ste, why do I lay hold on Thy 
great Cross t If Thou givest up my cities unto them, where is the 
glory of Thy holy Church f A year is not yet at an end since they 
came forth and laid us waste and took my children captive ; and 
lo, a second time they threaten our land that they will humble it** 

Now the invasion of the Huns took place in 895,^ and this poem 
must have been written in the following year (896). The few re- 
maining writings of Cyrilldn&, composea in various metres, have 
been edited by Bickell in the xxvii. p. 566 sg.. and 

translated by him in Thalhofer*s BihliotkcilCi 41, pp. 9-68J* BickeU^ 
is inclined to identify this Cyril iCiifi with another writer of the 
same period, *AbhsamyS, a ^iest of Edesaa, Ephraim's sister's *Ahh* 
son and a pupil of Zenobius ; but his reasons do not seem to us saniy 
sufficient Tm* Chroa, Edegs, {B*0,, i. 401) states that 'Abhaamyd 
composed his hymns and discourses on the invasion of the Huns 
in 404 ; and Dionysius of Tell-Mahrc (if.O., i. 169) speaks of him 
in the year 897. Bar-Hebrwns is loss precise as to the date: after 
mentioning the death of Chrysostom (in 407), he adds that 
about this time Theodore of Mopsuestia died (429) and 'AbhsamyA 
fionrished, who ** composed many disconrses in the (hepti^llabic) 
metre of Mur Ephraim** on the invasion of the Huns.® That 
'AbhsamyS may have taken the name of Cyrilloiift at his ordination 
is of course possible, but it scorns strange that none of these three 
writers should have mentioned it, if such were the case. On Bar- 
Hebiwus's statement regarding the metre which he used in his 
discourses we do not insist ; he might easily make a mistake in 
such a matter. 

During the latter part of the 4th century, too, there lived in Abbo 
the island of Cyprus tiie abbot Gregory, who appears to have been Gregc 
sent thither from some monastery in Palestine as the spiritual 
head of the Syriac-speakiny monks in the island.®* Ho cherished 
friendly relations with Epiphunius, afterwards bi8?.*op of Salaniis 
or Constantia (367-408), ami a monk named Theodore. To these 
are addressed several of his discourses and letters; others are 
goneial exhortation^ to the monks under his charge.*® The dis- 
courses seem to bo only portions of a w'ork on the monastic life, 
which has not come down to us in a complete form, the '*book’* 
mentioned by *Abhd-isb6* in if.O., iii. 1, 191. In the letter's ho 
addresses Epiphamus as an older man speaking with authority 
to a younger ; it is to be jirosumed, theiofore, that they were 
written before Epiphanius became bishop. 

With the 5tli century commences the native historical literature Lives 
of Syria. Pievious to this time there existed martyrologios andsaintE 
lives of saints, martyrs, ami other holy men, drawn up, in part at and 
least, to meet the requirements of the services of tlie church. Such marl] 
are, for example, the ancient maityrology in a manuscript of 411**; 
the Jhctriiir of Addai, in its present shape a product of the latter 
half of the 4tli century®® ; the IJypmnnemata of SharbPl ; and the 
Afartyrdoms ofEor-$awyd, Budwp of Edcam, arid tJie Veacma l^ahW>ht 
wdiich all belong to about the same period.*® This sort of legendary 
writing was cairiod on to a much later date.*^ Tlie J/istory of 
BPth SHokh and its Martyrs^ for instance, can hardly have been 
lompobcd before the 6th century, if so early ®® ; and the Acts of 
Mdrl must bo still later.*® No larger collection of such documents 
had, however, been attempted befoio the time of MarfiUiil, bishop MSrfi 
of Maiperkat,*® a man of much weight and authority, who w^as of Ma 
twice sent by the emperor Theodosius 11. on embassies to the perl^a 
Persian monarch Ya/degerd I., and presided at the councils of 
Beleiicia or Otesipbou, under the catholics Isaac and Yabli-al5.ha 

17 See WriKht, p. t)71, col, 1, No. 6, a, 

W Hee Chron, Mrea, lu RO., i. 400, N«». xk; Dionysius of TelLMatiiS, iMit, 
iK>f« 1; and an anonymous continuer oi Pusebms in Land’s Amd. i. 8, 

1. 2. Joshua Btylitcs (cd. Wright, p, 10, 1. 1) specifies A. Or. 707, which began 
with October .805, * / ^ 

IS B(*o also WrighL CofeZ., pp. 670-671 ; Ovorbeck, R Ephraemi, Ac., Opera 
SeUeta, pp. 870-881 , Bickell, Cviu^otua, p. 84 ; Cardohf, IaW Thea^t pp. 27-20, 
who plocDH his death m 400. 

s» See bis Conapeetua, p. 21 ; Thalhofer, 41, pp. IS, 16 (in the note). 

11 Bnr-Hebtwus, Chron. EccUa., i. 188. 

sa Bee RO., i. 170-171. » Ibid., i. 172. * 

84 Brit Mus, Add. 12150, f. 252, edited by Wright in the Jovrnal of Soared 
liUraittre, 1865-60, vill. 45, 428 ; see the Acta banctSrum, October, voL xii. 
188-185. It can hardly be later than the middle of Gie 4th century. 

SB Edited in part by Cureton, in his AnoterU Syrtac Doctmenta, mtm MSS. of 
Uie 5th and 6th centuries in the British Museum ; and in fkill by Fhillins fTom 
a MS. of the 6th century at St Petersburg. 1876. Hee also lettre dA^r ou 
Ifletoire de la Converaton dea mmUna, translated from the Anaenian version, 
Venice, 1868 ; Llpsiiis, Pie Edeeaeniadie AbgoT’Sage, 1880 ; Matlhes, J)(e Edeaae- 
niacha Ahgar8ag$, 1882; Hosinger, ActaSS, MariyrvmEdeaaatunrumbarbdii, Ac., 

No. 1, 1874. 

S5 Hee Cureton, Anc. Syr, Doe., and LIpsins, Die Edeaa. Abyar-Sage, p. 41 ag. 

>7 8oe Hofhnann, Aumtge ma ayr. Alien pert* Martyrer. 

5B Bee Mosinger, Monmmia Syr., ii. 08, and Hoflhiaun, op. ait, p, 46. 

95 Hee Abbeloos, Acta S. Mane, 1886, p. 47, where, as Noldeko has pointed 
out. the writer confounds Ardashfir, the first king of the SitafiniBn dynasty, 
with the last king of that line, Yaadeg^ HI., who Waa overthrown by the 
Arabs In the battle of Nih&wand, a.b. A ^fiilfi 

55 Called by the Greeks Mi^ropolis* in Hynae Mfidhtnath SShdfi, and by 
tiieAnlMlUlyUarlVIn. 
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mpecUvelyJ H« la a^ too* to hoTa been a akilM phyaioian.* 
To hitu *Abhd»fafaA* aaatoa the lowing worka»’--^<*A book of 
ilftart 3 rrdoina, antbeikui and hynma on the martyr^ and a tram^tion 
of the oanona of the connoil of Kic«a, iKdtii a hiatory of that 
council.** The laat named of these he undertook at the request of 
laaaci catholicua of Seleuoia, who died in 416.^ The canons which 
]|^ under hia name are those of the council of Soleucia in 410.* 
But hia great work was the MooX; of Martyrs^ containing accounts 
of those who suffered for the Christian faith under Sapor IL, Yaz- 
degerd I., and Bahrfim Y., to which he prefixed two discourses on 
the glory of the martyrs and on their tomenta. One of these 
narratives claims to have been recorded by an oye-wituess, Isiuah, 
the sou of HadhbS (or Hadhabhii), of Arzan oua nf 

the Persian king's horsemen.* Portions of this work survive lu 
the British Museum in MSS. of the 5th and 6th centuries, as well 
as in some of later date both there and in the Vatican. They have 
been edited by S. £. Assemani in the first volume of tlie Acta 
Sanctorwm Martyrwnt 1748.^ The commentary on the Gospels 
mentioned by Aroenmni is really by MSrfitha, the maphrian of 
Taghrith (Tekrit), who is also the author of the anaphora or 
liturgy.* Of him we shall have occasion to sneak afterwards (see 
p. 838 infra). It is possible too that some of tne above-mentioned 
Al^. Acts may belong not to the work of Muriltha but to that of Ahil, 
the successor of Isaac in the see of Seleucia, who likewise wrote 
a histoiT of the Persian martyrs and a life of his teacher *Abhdi&, 
the head of the school in the monastery of Dor-Koni or DairoKunua 
(where the apostle Mail was buried).® 

Nestorian About this time evil days came upon the Christian church in 
scliism. Syria. Paul of Samosuta, Diodore of Tai'sus, and Theodore of 
Mopsuestia had paved the way for Ncsiorius. The doctrines of 
these writers were warmly espoused by many of the Syrian theo- 
logians; and tlie warfare mged for many years in and around 
Edossa, till it ended in the total destruction of the great Persian 
BabbulS. school by the older of the emperor Zeno (488-489).^* Rabbtilil, 
a native of l^n-noKhrin (Kitiuesrin), whose father was a heal hen 
priest but hw mother a Christian, was converted to Christianity 
uy Eusebius, liishop of Ken-neshr!n, and Acaeiiia, bishop of Alcp]»o. 
He voluntarily gave np all his ju'opcity, forsook^his wife, and 
beeaine a monk in the convent of Abraham meax his native city. 
On the death of Diogoncs, bishop of Kdessa, ho ivas appoiiitid his 
supocssor (411-4112). liis admiring biograph(# depicts him as a 
model bisliop, and lie certainly appears to have bc^'')! active and 
energetic in teaching and preaching and attending to the needs of 
the poor.” In the theological disputes of the <Uy ho seonjii at first 
to have sided, if not with Nostorius, at least with those who weie 
averse to extreme measures, such as John, patriarch of Antioch, 
and his partisans ; but afterwards ho joined the opi>osile ]»arty, 
and became a w'arin champion of the doctrines of Cyril, whn h he 
supported at the couneil of Edessa (431). From this time onward 
he was a staunch opponent of Nestorianism, and even resorted to 
such an extreme lucasure as burning the writings of Theodore of 
Mupsuestia. Hence Ibas in his letter to Muri speaks of him as 
“the tyrant of Edessa,” and Andrew of Haiuosiita, writing to 
Alexander of Hicrai>olis in 4.‘i2, complains bitterly ofhis i)erscention 
of the orthodox (t.<»., the Nestoriaiia). Ho died in August 
Of the WTitings of Rabbula but little has come down to us. There 
is a sermon extant in uianuscrint,^’* enjoining the bestowing of alms 
on behalf of the souls of the dead and prohibiting all feasting on 
the occasion of their commemoration. Another sermon, preached 
at Coihstautiiiople, is dii’ected against the en’ovs of Nchtoriiis.” 
There are also extant canons and orders addressed to the monks 
and clergy of bis diocese,^* and a number of hymns, of which Over- 
b»'fk has printed some specimens.'® He also rendered into Syriac 
Cyril’s treatise 7> in Domhinm mHrum J, C. Fhh ad yV/ro- 
domim Impvratart^m^’^ from a copy which was sent to him hy tin* 
author His biographer intended to translate into Syria c a collec- 
tion of forty-six of his leltera, written in Greek “to priests ami 
emperors and nobles and monks ; ” but of these a tew remain, 
to Andrew of Samosuta, comleniiiing his treatise against tlie 
twelve anathemas of Cyril ; to Cyril, re^rding Theodore of Afop- 
, suesti.i ; and to Gemelliiius of Ferrlie, about certain monks ami 
other persons who misused the aacre<l elem<*iits as oixlinmy food.*'*-* 


I Sen i. 174 9q.; Rar^HebraMis, Chroa Etdr^., i, 121, il. 4.'i, 40 

s lU)., iii. 1, 7», aud note 4. '«* IbnL, U,r. (tt. * llud., i. 1%. 

6 See I^aniy, f'owc»2ttt»n Sefi^urta> ef CtfMphonli hnhitum anno UlO \ eomj). S. U. 

AsMemani, Codd. IdSS. OrUmt. lidd. Valat. ]>. m. S li.O., i. I'l. 

7 Sh(> alNt) B.O., 1 . ]81-ia4. There is a Gorman fninslathm by j^hij^erle, Kthte 

Actfii der /*. Marturrr dtt$ 2 vol«., 1880. j' /J.O., 1. 170. 

0 /Wrf., 11 . 401, iii. 1, 809 ; also AbbelooH, Acta S, Marin, i)p. 72 nq., S'i. 

10 B.O., 1. 8r»8, 406. 

II See hi8 bwijfrapliy ia Ovorheek, S, Ejthramit &c., Opera Stlerta, p l.W eg , 

eHoecially pp. 170-181 ; tranilatwl by Diekell, in Thalhofer's BildMhd, N(h. 
loTlOt. w jiM., 1. 403. 1® Cod(l MSS. Orient. JOm. Valat. Methr., p. 107. 

<•4 See Overbeck, S. Kphraemi, Ac., Opera SeUrta, pp. 289-244 ; tmnslated by 
Bickell. lhul.,p\K 210 221. lO IbitL, pp. 246-248, 862 378. 

W &p[1heVtt!er Vf Ilyiif m BabbOlS, Overbeck, w. r/fc, pp. 228-229. 

10 See Overbeck, op. eit., p. 200. ^ Jbid,, p. 222. 

01 Ibtd., p. 223, a fragment. .. v a « « i 

00 Ibtd., pp. 260-2.38. Tlie ahorier fragment should Ibllow the longer one. 


Babbalft WM onoceeded iu the see of EdoiM (486) bv Ihibhft 
Hibbi (Omeiiwd Him),®® who in hia younger dfij^ had oMn one el .• 
the trauslatora of Theodore’s works in the Persian school.®® Thiik 
with his letter to Mfiif the Persian®® and other utterances, led to 
his being chamd witli Nestorianism. He was acquitted by the 
two syiums of Tyre and Beirut, but condemned by the second council 
of Ephesus (449), ** snd Nonnus was sulwtituted in his room. He was 
restored, however, at the end of two years by theoouocil of Chaloe* 
don, and sat till October 457, when he was sncceedod by Nonnus,®^ 
who in his turn was followed by Cyrus in 471. Besiaea the writ- 
ings above-mentioned, 'AbUd-ishfi* attributes to Ibas ®® **a comment- 
ary on Proverbs, sermons and metrical homilies {madhrd^), and 
a disputation with a heretic”; but none of these aiqioar to have 
come down to us. 

During this stormy period the name of Aoacius, bishop of Amid, Acacius 
is inontioiied as the author of certain epistles.®® Tho great event of of Amid 
his life, which is referred by Socrates (bk. vii. 21) to the year 422, 
is thus briefly recorded in the Mnrtyroh)giuiH Hoiwmum Uregwrii 
XITl, (M alines, 1859), 9th April : “ Amidie in Me 80 |K)tamia sancti 
Acatii episcopi, qui pro redimciidis cuptivis etiain ecclesiio vasa 
eonflavit ac vetulidit.” Tho said cajdives were Persian subjects, 
w'ho were thus laitsomed ami sent Iwicfc to their king and country.®® 

Acacius was doubtless a iavourcr of Nestorianism, for his letters 
were thought W'orthy of a commentary hy MUri, bishop of Beth 
Hardashor,®' the correspondent of Ibas.**® 

About the same time rose one of the stars of Syriac literature, Isaac of 
Isaac, commonly called the Great, of Antioch.®® Hu was a native Antipch. 
of Amid, hut went as a youu^ man to Edessa, where ho enjoyed the 
teaching of Zenobius, the diseiido of Eidiraim.®® Thence ho removed 
to Antioch, where ho lived as priest and abbot of one of the many 
convents iu its iiiimediato neighl>onrhood. In his younger days ho 
w'ould seem to linve travelled farther tlian most of bis countrymen, 
as it is state<l that ho visited Koine and other cities.®® With this 
agrees what is recorded by Dionysius of Toll-Mahre®® as to his 
having composed poems on the secular games eelehriited at Kutno 
in 404, and oii the capture of tho city by Alaric iu 410, which 
shoMs that he took a more than ordinary intercHt in tho Western 
capital. Isaac died in or about 460, soon after the destruction of 
Antioch by tho earthquake of 459, on which ho wrote a poem.®^ 

Isaac’s works are nearly as voluminous and vnri<‘(l as thoso of 
Ephraim, with which indeed they aie often confounded in MSS. 
mid in the Homan edition.*® They wcio gathered into one corpus by 
the Jacobite patriarcii John bar Shfishau or Susanna, who began 
in his old ago to tnmscribo and annotAte them, but was hindered 
from compleling his task by death (1073).*® Assemani lias given 
a list of considerably more than a hundred metrical homilies from 
MSS. in tho Vatican.*® Of these nart of one on the (’rucifixion 
w as edited by Ovcrbeck,*' and aiiotncr on tho lovo of learning by 
Zingei’Ii'.*® hut it has been left to Hickell to collect and trauhlutc all 
the extant writings of this Synaii father and to (‘Oimuciice tho jmb- 
liiAtiou of them. Out of nearly 200 metricril homilies his first 
vedume contains in 307 pages only fifteen, and hi.s second brings 

S3 ]i,0., 1. 199. 21 Ibid., 111 . l, hb ; W'nglit, Ciitul., Jip. 107, ool. 2, 644, col. 1. 

23 Hoe Concil , ix. 61 ; Mansi, vii. 211. 

26 TliP so-called 'KparpiK^l aOvobos or tafrurnmim Ephmnvm. Of flie first 
ficssinn of this c(nu)cil a portion ih extant in Hynac in Hrit. Miw. Add. 12166, If. 

6ll«6la (written Udoic .%2X eontaiuing the acta in the casea of l*'laviRn of 
Antioch and luischiiisof Doi^Iihuii. Add. 1 15:)0(tlaicd A:i6) contains the sccotul 
session, coiiipnsiug the acta in thi* cases nl Ibas, Ins nenhew Oanlel of tlarrku, 

Inoia'us of Tyiv, Aciuiliinis of Ltyiilus, Hophronius of Tcllu or Gonstantiua, 

'UioikIoiH ot Oiilius, ftinl Iknuiius of Antioch. These d(H'Uiuont« Iiave been 
tianslati'd into Gcnnan by iJoiniiuiiii, Vrihawllntiynt drr KtfiynvrrMmmlung 
ill /'ij/iMits am\\i\. Auifust rpxux , A’C., 1878 ; Into Kjt^nch by Mai tin, Aria da 
Jinifunilitge d’rphhee, 1874 ; and into English (witli thi> assmtaiici* of a Ueriiiail 
Hi’holju)by the Ucv. K G. K. Peiry, Thr l^mmd Synod nf Kvh ws, 1881. also 
Maillii,/.ri'w«<ft> .^yvodriovnu dnnnVUinttnie mn* U now ih llupandaii^d'itiphm, 

&<•„ 1876 , and fVny, An Anmutt .Sf/rnw Jtot’umnd jniiporting to hr the record in 
d<t ffnrf jea/nm o/ the Setond Si/uiid of Kpfu A.c , ii.iii i.. 1867. Mr IVny 
pniittnl n eotii]>lctc edition dt the Hyihu* text at tin t laroiulon Pmas, Oxford, 
but tio one H<*enis U* know wliiit lias beeonie ot the copies. The copiuH of tha 
En^flisli translation weiu pui chased at the snb ol Mi IVny's library by Mr 
Ouiiiitcb. 27 267. 

ss ihid , 111. 1, 80, Those oie of course nttcilv ignoi cd by Aiwcinaiii In voL L 

w Jhid., 111. I, 61. 36 Ibut, I. 196-J96. 

31 Jlelh Hsidashei m Beth ITiirkishiT, in Pcisiau Wch AidasliAr or Beh-Ard- 
ashC'i, Aiubicuisl nahuinsir, elose by Hcleiiem, on the right bank of the Tfgrin, 

See Hoflinanii, Vnhaiullunyen, dir Kiniimn riummluiig xu Jiphenua, 6cc., p. 98, 
notelM). /;.0., III. 1, 172. 

38 Ibid , t. 207-234 ; Bickell, in Hialhoter's liibluithek. So. 44, and Vompectut, 

p. 22. 

81 That he is iflentieiil with Isna", the dis<M))lc of Ephmlin (aa aonie have mxp- 
poKid), seems ulmlly iinlikelv. Tie inuy isissibly ha^e seen Epliraim Ui tlio 
flesh, but this is \eiy doubtful, consideiiiig tlm date ol Inn own death. Even 
Jneob of Kibsna ap|ieurs to ha\c got lulo smiio confusion on this antiject(«cu 
Wright, Cutid., p. 60.1, col. 2). laind, Anerd. Syr., Hi, 84. 

86 B.G., 1 . 20h-20l^ ; see Tuonywi Telmnhharenwn Vhronici liber /., «1. T(illlx»ig, 
p. 62, and Kunehii Vanonnm JCpifome rr Dionywl Trim. Chronim petita, hy 
<’ hngfrnsl and Jf. Oel/cr, 1SS4, p. 29. Tlio difficulty was first cleared uphy 
Hnuvr, wlio m his TheMuriH Teinparmn, Aniwadv. No. mdixiv., pioposoa 
tTriK\apl<ay. 87 B.a, i. 211. 88 Hec Blekell, Gowxppr/i/x, r 23, note. 

8'> /I.O., I. 214 216, ii. 356 ; Bnr-TIehra-ua, Chroji. Enia., I 447. 

46 ft 0., i, 214 284. 41 .S. Kphmemi Syri, tic.. Of>era SeJiitn, pp. 3T9-381. 

42 Monumenta Syrlaea, f. 18-20 ' see also some extraets in Eiiigeile's Chrettatn, 

Syr., pp. 299 «<?., 387 nq. Eingeile has traiiNlalerl laige portions of the honilliaa 
on t)io Crueiflxion into German in the Tahlnyer Theclog. Quurtedinsliri/t, 1870, L 
Pull her, Cardahf, Liber Thee., pp. 21-2.'). 
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UB in S68 pages only aa far as No. 87.^ Some of poems have 
a certain nistorical value, such as the second homiljr on fasting, 
probably written soon after 420,* the two homilies on the 
destruction of the town of Beth Hflr by the Arabs (c. 457),* 
and the two against persons who resort to soothsayem.* Others 
jHissess some interest os bearing on the theological vievrs of the 
author, who combats the errors of Nestorius and Eutyches.® One 
of the longest and most wearisome is a stupendous poem of 2187 
verses on a parrot which proclaimed dyws o Se6s in the streets of 
Antioch.® Another on repentance runs to the length of 1929 verses. 
In prose Isaac seems to nave written very little ; at least Bickell ^ 
mentions only '' various questions and answers, an ascetic uarrativo 
and ascetic rules. ” ' 

Concerning Isaac’s contemporary Dadha we know but little.® He 
was a monk from the neighbourhood of Amid, who was sent by the 
people of that city to Constantinople on account of the ravaj^s of 
war and famine, to obtain remission of the taxes or some similar 
relief, and was well received by the emperor. He is said to have 
written about three hundred tracts on vaiious topics connected with 
the Scriptures and on the saints, besides poems {iMidhtSM). 
neon Hero, too, we may record the name of Simeon the Stylite, who 
) died in 459 or soon after.® The Monophysiles contend that he held 
^lite, tlmir theological views, and accordingly we find in a MS. of the 8th 
century a letter of his to the emperor Leo regarding Theodoret of 
Cyrrhus, who had come to him and tiicd to pervert him to the 
opinions of the Dyopliysites,^® and in nnoihor MS., of about the 
same age, three letters to the emperor Leo, to the a])l)ot Jacob of 
Kaphra Itchiina, and to John I., jiatriarch of Antioch, all tending 
to prove that he rejected the council of Chalcedon.” A third MS., 
of the 6th century, contains oeilain “]»rceopt8 and adinonitions ” 
addressed by him to the brethren.^* There is extant in very old 
MSS.i^ of Simeon, full of absuid stories, which lias been edited 
by S. E. AsMeiuani in t ))0 Aota iSandoruni Afartyrnm, vol. ii. 268 
9q. At the end of it (p. 394) there is a letter by one f^osmas,” priest 
of the village of Panir, uritlcii in the name of his congrcgatimi to 
the Stylitis ])romh>ing implicit obedience to all his jirccepts and 
orders, and requesting Ins prayers on their behalf ; but there is 
nothing whatever to show that this Cosnias was the autlior of the 
L^e or had any share in wriliiig it.^“ 

idh- About this time we. find Ladli-isluV, the catholicus ot Sclcucia 
lO*. (42L456),^* composing his commentaries on the books of Daniel, 
Kings, and Bar-Siia. or Kcclesiastieus.^^ But the chief seat of Ncs- 
toriati scholarshiji and literary a<*livity was still the Persian s^'hool 
of Kdessa, where Bar-^uma and other teachers were acti vely engaged 
imS of in defending and ]iropagating their peculiar tenets. Bar-sauma, if 
sibia. we may believe tbe scuri ilous Monophysitc Simeon of Both Arshain,^® 
was originally the slave of one MarS* of BetlrKardu,^® and bore at 
Kdessa tbe niekuaim* of SdM hi(h lie was at Kdessa in 

449, when his expulsion was called for by the rabble.*^ In wliat 
year it actually took ]>laco w«‘ do not know, but we afU*rwards fintl 
him busy in the East under the catholicus BabhOyah or Babufcus 
(from about 457 to 483) ** and his successor AcaciiiM (from about 
484 to 496), during wijicli period bo wa.s bishop of Nislbis.*® Of 
his ]i(>r8oui]l diameter and work this is not the place to attempt to 
form a judgment ; but the reader should liewarc of ))]acing implicit 
tnist in the statements of bitter and unscrupulous theological oppo- 
nents like Simeon of Beth Arshdni, Bar-Hebraeus, and Asaemani. 
Bar-sauma does not appear to have written mueb, as 'Abhd-isho' ^ 
mentions only panciictic and funeral sermons, liymns of the class 
called turgainSt^ metrical homilies {nurcUirashS), letters, and an 
anaphora or liturgy. 

usaL A follow-workor with him both at Edessa and Nisibis was Narsai 
(or Narsc), of Ma’alle'tha or Ma’althfiyfi,*® whom Simeon of Beth 
Amhani calls “ the Lejier,”*^ whereas his co-sectarians stylo him “ the 
Harp of the Holy Spirit." Ho was csjiecidly famous as a writer 
of hymns and other metrical compositions, his favourite metre being 
that of six syllables.®* lie fled from Edessa to escape the wrath 
of the bishop Cyrus (471-498), probably in the year 489, and died 


1 S. Jmael AnJtuwhfnU Hoctom Opera Omnw,^ ed. O. BiclseU, port i., 

1873 ; part ii., 1S77. Wo linpo suuii to recoi\e the remaining jMirta at hin imnda. 

a B.0,, 1 . 227 ; UiekeU, i. 280. S Jw,. i. 225 : Bickell, i. 207, 227. « Bickell, ii. 
205 » See Bickell'a tronslatioiw in Thalhofer’a BMiothek, 44. « Bickell, i. 86. 

7 Opera, i. p. vili. « See Tjand, Aiuscd. Syr., iIL 84. » See Bar-HcbneuM, Vhron. 

iffflrto.. 1. 1-12, 181, and note 2 ; JUK, I. 252, 405. w Wright, Cato/., p. 951, No. xxix. 
B Jhid., n. 986, No. .33. J'i J6W., p. 1158, col. 1. « Kg., Cod, Vat. Clx., tiau- 
eenbed 478 . Brit Mum. Add. 14484, of the 0th centur}\ i4 jj,0,, i. 287. 

It AHsemani m also mistaken m suxipuslng that the I/tJe was comiKwed at the 
request of Simeon, the wm ot ApoUoniim, and Bar.B&tar (?), the son of CilhOn 
(UraniusY)b' These aie inviely the persons who paid for the writing of this 
portion of Cod. Tat. cU. l« Sec Bai -Uebrtens, r//roM. EecUa., li. bi. note 1. 
17 B.O., iii. 1. 214. 18 Ibid., i. .3.51. 

19 On the left bank of the Tigris, over against Jorirat Ibn 'Omar. 

S9 The Swimmer, or Rather, among the Bciils,” meaning ** the wild boar." 
See Hoffhiann, Verhtudl d, Kirvhenverganu gu Epbum. &c., p. 91, note 114. 

SI HoSVnauii, op. eft, p. 14 ; Bar-Tlebnens, Chtvn. Enles., if. 55, note 1. 

28 Bar-Bebr9iiB, Chron. Ectles., li. 67, note 1. 

98 See lt.O,, iii. I, 66, note 7, compared witii i. 851, note 4, and ii. 407, note 2. 
24 Ibid., Hi. 1, 66. as See Badger, The Nestor law, ii. 19, 

98 HotUnann, Auszvge, p. 208 ; Badger, The Nestorians, 1. 174. 

97 Perhaps in a B)>irltaai aense only, though Absemani tbtnke otherwise ; see 
lt.O.. L 852 and note 5, 854 ; iU. 1. 68. 28 B,o., Ul 1, 65, note 6. 
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at Kisibis early in the next century,*® Karsid’s works, as enu* 
merated by *Abhd-Uih5\®® consist of commentaries on the flvst 
four books of the Bentateuch, Joshua, Judges, and Ecclesiastes, 

Isaiah and tlie twelve minor prophets, Jeremiah, Esekiel, ana 
Daniel, twelve volumes of metrical discourses (860 in number) a 
Hturgy, expositions of the order of celebrating the Eucharist and 
of baptism, paneiictic and funeral sermons, l^mns of several 
sorts,*” and a oook entitled On the Ccrmjitim of MoraU, 

Marl the Persian has been already mentioned as the corresfiondent Mil 
of Ibas. Besides the commentary on the epistles of Acaoius (see Pen 
above, p. 829), he wrote a commentai^on tbe book of Daniel and a 
controversial treatise against the magi^ of Nisibis.®® Acacius, catholi- Aca 
CUB of Seleucia (c. 484-496), composed discourses on fasting and on of 8 
tbe (aitb, as also against the Monophysites, and translated mto Per- oia. 
sian for the king Kawidh a treatise on the faith by Elisha, bishop 
of Nitubis, the successor of Bar-wuma.®® Assemani tries hard to 
cleanse Acacius from the stain of Nestorianism, but, as AbbelooS 
remarks,®® “ vercor no iEthiopom dealbare voluerit ; nam omnia turn 
Jacobitarum turn Nestorianorum monumenta, quie ipse recitat, 
contrarium testautur." MikhS. or Micah, another member of the MIk 
band of exiled Kdessenes,®^ became bishop of Lashom.®* He wrote a 
comincntaiy on the books of Kings, a discourse on his predecessor 
Sabhr-isho', another on a pereon whoso name is written Kntropos,®® 
am! a tract entitled The Five Jteamis of the MavMhS. To these 
writers may be added two others, — ^Yazidadh,®^ who is also said to Yajffi 
have belou^d to the Etlcssene school and to have compiled 
book of collectanea (i/wH’d/d),"®* and Ara, who wrote a treatise 
against the magi or Persian priesthood, and another against the 
followej-8 of Bardesanes with the contemptuous title of JfabhsJtdek- 
ydtk& or the Beetles.”®® 

The Persian school at Etlessa was, as we have already hinted, Trm 
the chief seat of the study of Greek during the early days of tholatioi 
Syrian literature. Of the most ancient translators we know no- from 
thing; but the oldest MSS. are Kdcsseiic, viz., the famous MS. iu the Greel 
Britisli Museum, Add. 32150, dated towards the cm! of 411, and 
the equally vvll known codex at St Petersburg, ritten in 462. The 
I former contains the Mecoynit Umee of Clement, the discourses of Titus 
I of Bostra agai ist the Manichoes, tflic Tiuoplumia of Eusebius, and 
his liistory of the coiLessors in Palcstiue ; the latter, the Fcclesiasti- 
cal llietory of Eusebius. Now, as the text presented by these MSS, 
has evidently pasbcti through the hands of several successive scribes, 
it seems to follow that these books were translated into Syriac in 
the lifetime of the authoi'b themselves, or very soon after, for Euse- 
bius died iu 340 and Titus iu 371. Very likely the one or the other 
may have had a friend at the chief seat of Syiiac learning who was 
willing to pel form for him the same kind tiffice that Rabbfila under- 
took lor Cyiil.’** A little later on our information becomes fuller 
and more exact. Ma'na,®® a Peiwiau by race," from the town of Beth Ma’nS 
Ilai dasher, W'as resident at Edessa in the earlier part of the 5th 
century, and is mentioned by Simeon of Beth Arshum among the 
dislinguibhed Nestorian scholars whom lie holds up to ridicule.®^ 

Ilis nickname was N/idfh? I'etmd, “the Drinker of Ashes." Ma'na 
doyolcd liiinself to the task of traiiblating into Syriac the comment- 
aries of Theodore of Monsuestia during the Jifetiiiio of that great 
theologian, who did not die till 429. He must, however, have with- 
drawn from Kdessa at a comparatively early period, us he was bishop 
of Persib" prior to 420, in which year (the last of his reign) Yazdo- 
geid 1. made him catholicus of Seleucia, m succession to Yabh-alaha." 

Ho hod, it ap|>ears, translated a number of books from Syriac into 

29 See Bar.HalntPiw, Chron. EccUs., il. 77 ; 7i.n., il. 407. 80 ]t.o„ hi. i, 65, 66. 

81 Rome of these aie xaoliably eoTitained in the Berlin MRS Raehau 174*176 
i7n?mrf dha-niMhahherdiiwUid, on the life ut our Lord) and 210 (two poems on 
JohPpli, and two uthorsX 

82 Two of them urp often found In tlie Neatorian Psalter. See, for example, 

Blit. Bus. Add. 7156 (Rosen, CatcU., p. 12, col. 2, No. 8a, c) and Add. 17219 
(Wright, Cato/., p. 184, col. 2, ko. 8 a, f). 

88 MfghUstif, from inagu, mag, the rorsian priesthood, the head of whom in 
wh district was the maguptU, mogpet, or mJbimlh. See Noideke, UesehichU der 
Pemr und Araber znr Zat der Sasaniden, p. 4''i0. 84 ji.o., in 1, 171. 

88 Ibid., lii. 1, 8b9. Elihha is called T>y some authorities nosea ; dud., ii. 407, 

iii. 1, 429. S« Bar>Hol>rfeuB, Chron. Koilea., n 74, note 2. 

87 1 . 852-S5S. His eneinies gave liim the nickname of Dagon. 

38 Now U»un,a short distance south-west of DftkOk ot Tft'hk* m BSth Garmai , 
see Hoilinann. Auszuge, p. 274. 

89 Vocalized Kentropos or Kantro|)os ; B.O., iii, 1,170, 1. 2. 

40 Meaning probably the d i vision of the Psalter into three kathismata (Bickell, 
Conspectus, p. 92); see A/)., in. 1, 71, note 2. 

41 For Yared-diidh or Izad-dauh, like Yarod-panSh, Tazed-bozedh; see Hoff- 
mann, Auszuge, p. 88, No. 796. 49 B.O., IIL 1, 226. 

48 Of Ara we seem to know absolutely nothbig ; his veryltoruit is uncertain, 
and he may have belonged to the previous century ; B.O., ifi. 1, 280. 

44 gee above, p. 829. and eotnpare Merx, ** Be EusebtaniB Hlstorlw Series. Ver- 
sionibus. Byriaca et Anneniaca," iu AUi del IV. Comgresso Intcrwusiomle degli 
OrunUdisti, Florence. 1880, 1. 199 sg., especially pp. 201-202. It may here be 
mentioned that tlie literature of Armenia is largely indebted in its earliest days 
to that of Syria, not only for the translation of Eusebius's Ecvles. History, but 
for such works as the Doctrine of Addai and the HomUiea of Aphmates, wrougjy 
ascribed to Jacob oi Nisibis. ” 

48 Bo the name is written by Mftri bar 8h616m0n, whom Asaemani follows, 

B.O,, ill. 1, 876, pronouncing it, however, Ma*n6 or Maanes. Elias of Nisniis 
also gives Ma*n& (Bar-Hebneus, Chron. Bodes., ii. 68, note 2) ; but Bar-Hebneus 
himself (/nr. at.) has Msghnil, which Abbeloos Latinises Magnes. 

48 His Persian name is unknown to us. 47 At)., i. 853* 

48 Bar-Hebreuns, Chron. Ecdet., lu 66, 68. 48 B.O., 11. 401. 
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Ptorsian (P<3)ilav!), and thus probably iamtiated himself with the 
kiag.^ However, he soon fell under we royal displeasure, was 
degraded from his office, and ordered to retire to Persia, where he 
resumed his former duties,* and so incurred the anger of Yazdegerd's 
successor, PSr5z.* Ma'nd^s work, the exact extent of which is not 
known to us, was carried on and completed by other members of 
the Persian school, — such as Aoacius the catholicus and Yazidodh ; 
John of Beth Garmai, afterwards bishop of Beth Sari (or Serai?), 
and Abraham the Mede, disciples of Warsai ; Mikha, afterwards 
bishop of lAshom in Beth Garmai ; Paul bar Kakai (or Kaki), after- 
wards bishop of La^an in al-Ahwaz ; 'Abhsho^ (?) of Nmcvoh, and 
others,*— who are expressly said to have “taken away with them** 
'aimOhOn) from Kdessa, and disseminated throughout the 
££!t, the writiof^ of Theodore and Kestorlus.* Ibas himself was 
one of these translators in his younger days (see aliovc, p. 829). 
About the same time with Ma'na's translations began the Aristo- 
telian studios of the Syrian Nestorians. To underatand and trans- 
late the writings of their favourite Greek theologians, Paul of 
Samosftta, Diodore of Tarsus, Theodore of Mopsueslia, and Nestorius 
himself, not to mention Theodorot ® of Cyrrhus, required a consider- 
able knowledge of the Aristotelian logic. Hence the labours of 
Probus (np6/3o$, in Syriac Prdblws, PrObM, or ProbhS), who trans- 
lated and commented on the llepi ipfiritfeLafJ and pi'obahly treated 
in a similar manner other imrts of the Organon,^ Jt is not easy 
to fix his date precisely. ‘Abhd-ish6* * makes him contenijiora^ 
with Ibas and another translator named Kuinl. If the Berlin MS. 
Sachau 226 can be trusted, he was archdeacon and archiater at 
Antioch. Hoffmann has assigned reasons for BUjipoBing him not 
to be anterior to tho Atheuiun expositor Syrianus (433-450 ?). 

Whilst the Nostorians were thus making rapid progress all over 
the Kast, another heresy was spreading m the West. Eutyches 
had found followers iu Syria, among others Bar-Haumn the archi- 
mandrite, a man iamous for his ])iety and asceticisin,^^ who repre- 
Bonted tho abbots of Syria at the second council of Kphesus,^'-* and 
was afterwards condemned by the. tjouneil of Clialcedon.^* He died 
in 468.^* His lijh was written by Ins disciple Samuel, in much 
the same style as that of Simeon Stylites, and is extant in several 
MSS. in tho British Museum.^® His memory has always been held 
iu the greatest revereiiee by the Jacobites. Tlie Armoninns, ac*eord- 
ing to Assemani,^® keep his commemoration on tl# 1st of February, 
the Syrians and (''opts on the 3d. 'I'lio decisions of tho courn'i! 
of Chalcedon produced an immediate and irrcmarallle breach in the 
Eastern Church ; and the struggle of the rival factions was earned 
on with desperate, fury alike at Constantinople, Aiitiocdi, and Alex- 
andria. In Syria the persecution of the Monophysites was violent 
during the ywu's 518-521, under the e.mperor JusItii, and again iu 
635 and the following years, under Justinian, when they scorned 
in a fair way of being cotni»lctcly crushed by brute force. 

The fir.st name to be. mentioned here, as belonging to both tho 
6th and 6th centuries, is that of Jacob of Serugh, one of the most 
celebrated writers of the Syrian Church, “the fluto of the Holy 
Spirit and the harp of tlie believing church.” There aie no less 
than three biographies of him extant in Syriac, — the first, by liis 
namesake Jacob of Edessa^® ; tho second, anonymous^®; the third, 
a lengthy metrical [)aiiHgyrie, said to have been ^vritten for his 
commemoration by a disciple of his named George.** This, how- 
ever, seems, from the wliolo tone of tho com]K)8ition, to be unlikely, 
and Bickell is probably right in supjiosing tlie author to bo George, 


I Jfefd., iii. 1, ;»70. a Bar-IIt-braMin, iCcf/es., ii. 03, 8 js o., ii. 402 ; 

ill. 1, 877. * Ibid., i. 861-354. » 11 (K, i. 350 ; iii 1, 220, note 8, 

e IliB KMnisfes (of which the fourth bo«jk is a devumstmtiv jmt gullogitmuu of 
the ini'amation) afiiM'ars as the name uf an autlwr in 'Ahhd-i8hri''s fJatalogue 
(J3 0., iii. 1, 41), under the form of Eranistatheos, or aoinethiiiR siinilar. 

7 See Ifoiniiaun, Dr Ilcrmnnuticu ajntd Syros AriMotelels, 1809. MSS., — Berlin, 
Alt. Beat 86, 0, 10 ; Bnt Mus. Add. 14600. The translation may iiussibly be 
even anterior to Probus. 

8 Berlin, Saehau 220, 1, is described as “ Isagoge dea Porpbynus.von Probus, 

Presbyter, Archidiacoii, und Archiater iu A ntioehicn " ; ami in tin- same MS., 
No. 8, is ErklaruTiK cler Analyticu von Probus/’ with an " EmleituuK in d. 
Erkl. fl. Anal, von Probus,” No. 7. B.O., iu. 1, 85. 

10 Op. fit, pj). 144-145. The name of Ffibrl or Phubrius, wh vh ap]H-arR os a 
variation of Probus iu HottiUKer (ZtO.X in Assemani (IlO., iii. 1, 85, note 5), in 
Benau (fV Phitasaphia Pmpatelloti aptid Syros, p. 14), and in other Isioks on this 
subject, has nuthing to do with that of Probus, but is an errcjr for lynwaii-f, AbU 
Ishiic Ibr&lilm, a Syro-Arabian Aristotelian who lived about the beginning of 
the 10th century. See tliu Fihrint, p. 202 ; Ibii Abl Oyaibi'ah, i. 284 ; Wii&tun- 
feld, Geaoh. d. Arcdt. Aerzte, p. 24, No. 02, “ Futhori oder FuViri.” 

II All "hypocrisy” in the eyes of Assemani, RO., ii. 2 ; " scclestissiinus 
pseudo-monachuK,” p. 9. 

13 Bar-nebroius, (%ron>, KwIm., i. 101-105; Hofllnann, VerhandJ d. Kirehrnefr- 
sammlungzuEphmiK, fin., p. 4, 1. 39. is BOr-HebriKUs, loc.cU., 179. 14 Tuid., 181. 

IS ii. 2W, also p. cxlvili. No. 8 ; Wnght, Catah, p. 1123. 

IS B.O . ii. 9 ; comp. Wright, (’otol., p. 175, col 2, Ko. 8, and p. 311, No. 
ccclxxxvu. 

17 B.O., i. 283 tt/. ; Matagne, in Acta Sanctorum, October, vol. xii. 821, D27 ; 

Abbeloos, De ViUi ct S. Jaeobi Botnar am Sarugi in Mesopotamw ej>», 

1867 ; Bickell, ConopectUB, p. 25 ; Bickell iu Tlialhofer, Jtihl. d. Kirchenvatfr, 5S ; 
Martin, " Lettres de Jacques dc Sarong aux Moines du Couvent dc Mur Bassus, 
et A d'Edesse,” in Z.D.M.O., xxx. (1876), p. 217. 

18 dTK, i. 286, 299 ; Martin, in Z.DM.G., xxx. p. 217, note 8. 

18 Abbeloos, otu off., p. 811. 

80 See Wright, CotaZ., p. 811, No. ccclxxxix. Tlie Armenians hold it on 25th 
September, tho Jacobites on 29tli June, 29th July, and 29th October. 

» Abbeloos, op, cit., p. 24 ; B,0., i. 286, 840. 
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bishop of SSrfigh, a contemporary of Jacob of Edessa.**' Jacob wat 
bom at Kurtam, “a village on the river Euphrates/' probably in 
the district of Berilgh, in 461. His father was a priest, and, as hia * 
parents had been ^ildless for many years, his birth was regarded 
as a reward for their alms, prayers, and vow’s. Whether he was 
educated at Edessa or not, he soon acquired a great ivputation for 
learning and eloquence. He appears to have led a life of quiet 
work and study, and to have devoted himself in particular to liter- 
ary composition. He became poriodeutes of liaura in SSrugh, 
whence wc find him writing to the Christians of Najr&n, and to 
the city of Edessa when thimtened by the Persians.*" As perio- 
dcutes lie is mentioned in eulogistic terms by Joslma tho Stylito*® 

(503). In 619, ivlicu sixty-eight years old, lie was made bishop 
of Batnan, the chief town of Scrugli, where he died on 29th Novom- 
her 621 . Jacob's )>rose writings are not uiitnorous.*® A liturgy is 
asurilied to him, and aii order of baptism, the fonner of which has 
been translated liy Ibrnaudot,'-® the latter edited by J. A. AssemauL*^ 

Further, he composed six festal liomilics, one of which has been 
published by Zingi-rle,*® who has also translated tie wliolo of them 
into Gorman ‘■® ; a discourse showing thatwc should not neglect or 
dospise our sins*®; another for the night of Wediicsdsy m the 
third week of Lent®* ; and some shori funeral sermons,*'* To him 
we also OW’D a life of Mar naiinnia (died in 500), aildrcssed to one 
Philothcus.** Of his letters a considerable number liavo been pre- 
served, particularly in tw'o MSS. iu tho British Museum, Add. 

14687 and 17163, ff. 1-48.** Of these Martin has edited and 
translated the three epistles to tho monks of the convent of Mar 
Bassus at Harim,*® with a reply by tlie monks, and aimthcr letter 
to Paul, bishop of Edessa, from all of wliich it is cvitlcnt tliat 
Jai'ob alw'ays was a Moriophysite, und continued such to his dcatli.*® 

The letter to Stephen bar Sridh-uile is given, with an English ver- 
sion, by Frothingham ; and Ihuttotho llimyarite Christians of 
Najriin hss been edited and translated by Schrotcr iu the Z.D.M.O., 
xxxi. (1877), p. 360 sq. It belongs to tlie year 539 or 520.*® Ac- 
cording to iW-Jlebra'us,** he also wrote “a eonimeiitary on tho 
six <*ciituric8 of Kvagrius, at the request of Mar George, bishoji of 
tho (Arab) tribes, who wiis his disciple.” As George, hishoj) of 
the Arab tribes, was a contemporary of Jai'ob of Edessa, this slate- 
inent seems to rest on sonio niisa])j)reliension ; at all events no 
such 5Vork noiv exists. Tho jiaucity of Jacob’s jirosc W'ritings is 
more than compeirsated by a fiood of metrical com jiosit ions, mostly 
iu dodocasyllabic vctsc, or tlie four-syllable line thrice ie])CHtea, 

“ He had,” says Bar-Helmeus,*® “seventy nmanuonses to coj>y out 
his metrical homilies, whieli ivero 760** iu number, besides eom- 
nientarieM and letters and odes {mad/irdshP) and hymns {itKtjhi/dUdi).** 

Of these homilKs more than tho half have periKhed, but nearly , 
300 are still preserved in Euroiiean collections.** Very few of 
tlieiii have as yet been published, though many of them are by no 
means devoid of interest.** Indeed Jacob is on the whole far more 
'readable than Ephraim or Isatui of Antioidi. 

Very different from the gentle and studious bishop of Serugh Philo. 
W’as his contem,>t)rary and neigliboiir, the energetie an(l fiery l*ljilf>- xenus of 
xeiius of Mahbogh. Akscmiya or Philoxeiius was a native of Talial, Mab- 
soiiicwheix} ill Beth Garmai, anil studied at Edessa in the time of bOgli 
IbuH,** He was ordained bishop of 1 1 ieranoUs or MublMigh ( Manbij) 
by Peter the Fiillor, ]iatri.'ireh of Aiitioi'li, in 48.5, mid devoted liis 

33 Bit-kell ill ThallioftT, Jiibl., .58, i». JS».S. '-3 Wright, (’attil., p. .520, Nos. 

1.5, 10. 24 rVmmo'/e, eil. W'lijj-ht, elu liv. Joshua wioir lit .507. 25 ]{.o., i. 800-805. 

26 Litnrgg. Ortent.. CulUctiu, ii. . 150 . ST Cml. Litutg. JCtrl. ii. .S01>, 111. 184. 

88 Mon, Syr., i. 91. *6 .Se» 4 k Ihmiltcn den h. Jaeoft vnn. Saruq. lWi7. 6** W'rlght, 

Cufo/., p. 820, No. 10 ; comb, the Index, p. 1293, C'd. I. B1 ibid., ]>. S44, No. 32. 

*2 ibid., p. 804, eol. 2. 84 Jbvl,^ j,. 1 J 13, No. 14 , p. 1120, N«i. 10. 84 JhuL, Nos. 

dclxxii., delxxiii., iiml comp, the Index, p. 1293, eol. 1. 85 ibij., p. 002, col. 2. 

86 Hoc Maitin, Z.lKM.G., xxx (IK70), pp. 217-210. 

87 8(‘e bis Stephen bar SudaUi the Syrutii Alystto and the Jitml of JI ierotUeoe, 

Leyden, 18S0, p. 10 

5» See. tiiiidi, Int J a Urea di Smrnne Pewen di JFIh-Aridm ttopra i Martiri 
Ovuriti, 18S1, p 1 1. 8tf Chron. iierles., 1. 191. 4 o 

41 Jacob of Edc-H.sn says 703, of aliich that on the cliariut of hxcUcl was tlie 
flrd, niul tliat oii Mary 'and (lulgotha the last, which he left nnlhiishcd ; seo 
Ji.O., i. 299 ; Ahbcloos, De Pita, fic , p. 312 

48 Comp. B.O., I. 30.5-339 ; Abholoos, op. i It., pj). 100-113. 

43 Zliigcrle has given extracts in the X.D M.G., xii , xlii., xiv.. xv., and xx., 
and in his Chrrst. Syr., )){>. 300-3S0. The lioinily on Hniieoii Htylitus has lievn 

J mblislied by Assemani in tlie Artn S. Martyrum, ii. 230 sq . ; that on virginity, 
briiicatioii, &c., by Oveilieck. S. Kithraemi Syn, 4te,, Seleria, p. 3S5 aip ; 

tliat on Alexander the On-ut (wrhaps Hpurious) by Kiioh, Chreai. Syr., 1807, p. 

60 in/, (there is a Gentian iraTmlatioii by A WeW, Det Mdr YahUb Gedfeht utter 
dengtaubigen Konig AlejsandnU, 18.52); on l.labbibh and on Gury&and ShamflnA, 

KitesM’iio martyrs, with a nughUhn on Edessa, by Ciircton, AnexavL Syriac 
DornmenU, pp. KO-98; on Hliaibel by MoHingor, Mon. Syr., u. 62, and on the 
cliarint fif Ezekiel, with an Arabic translation, ibid., p. 70 ; 1 w. on the BlesMCd 
Virgin Mary liy Ablieloos, De Pibi, &e., ])p. 208-301 ; on Jacob at Bethel, on 
onr Loril and Jae.ob, the ehuieh and Hae.hti, Tvcah und tho synagogiu-, on 
the two birds (Lev. xiv. 4), on the two gouts (Lev. xvi. 'H, and on Mose.s' vail, 

(Exod. XXXI v. 8.3) by Ziiigerle, Mon. Syr., i. 21-90; on Tamar by J. Zingerle, 

1871 ; on the palace which 8t Thomas built for the king of India in IJeavi-n 
(perhaps Hpurious) by IJehrotor, in Z.D.M.G., xxv, 821, xxviii. 584; on the fall 
of the fu ds by Martin, in Z.D.M.G , xxix. 107 ; on the ItapUsm of Constantino 
(iM-rhapB spurious) by IVothingham, in the Attl della Accaiiemia dei Lintti 
lor 1831.82 (Rome, 1RS2). Bickell has translated into German (in Tlialhoter, 

BiH., 58) the first homily on the Blossed Virgin Mary, Uiat on Jacob at Botli^, 
on Moses' and on Guryft and KhamniiA Home of Jacob's liomllieH am 
extant in Arabic, and oven in Ethiopic. ITis prayer as a child see in Overbeck, 
op. eit., p. 882. 44 B.U., i. 858. 
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life to the ndvocacy of If ouopliyeite doetrihe. Twice he tMted 
Oonetanti&ople in tbe senrioe of hie perty* end euffered much (ee 
to be expfected) at the handa of its enemiee, for thui he wrUee 
in later yeani to the monks of the oonrent of near iliSdeeea : 
**'Wliat I endured from Flavian and Maoedonius, who were ar(di- 
hUhops of Antioch and of the capital, and previously ih>m Cal* 
endion, ia known and spoken of everywhere. 1 keep silence both 
as to what was plotted agaiust me in tlie time of the Tersian war 
among the noblea by the care of the aforesaid Flavian the heretic, 
and also as to what befell me in Edcssa, and in the district of the 
Apameans, and in that of the Antiochians, when 1 waa in the con- 
vent of the blessed Mar Bassus, and again in Antioch itself; and 
when 1 went up on two occasions to tne capittd, like things were 
done to me by the Kestoriau heretics.*'^ lie succeeded at last in 
getting rid of his enemy Flavian in G12, and in the same year he 
presided at a synod in which his friend Severus was ordained patri- 
arch of Antioch.* His triumph, however, was but short-lived, 
for Justin, the sncroBsor of Anastasius, sentenced to banishment 
in 519 iifty-fonr bishops who refused to accept the decrees of the 
council of Chalcodon, among whom were ^verus, I’hiloxeuns, Peter 
of Apamea, John of Tellfi, Julian of HalicaniaseuR, and Mara of 
Jlmia. I'hlloxenus was exiled to Philippopolls in Tlirace,* and 
afterwards to Qangra in Paphla|pnia, whore ho was murdered about 
the year 528. The Jacobite Church commemorates him on 10th 
December, 18tli February, and let April Philoxonns, however, 
was something more than a man of action and of strife : ho was a 
scholar and an elegant writer. Kvoii Asscmani, who never misses 
an opportunity of reviling him,* is obliged to own (^.0., ii 20) 
^'sonpsit Synaco, si quis alius, elcgantissiiiic, atque adeo inter 
optimos hujusee linguie 6cri])tores a Jncoho Edcsseno collocari 
meruit" unfortunately scarc«'ly any of his numerous works have 
as yet been printed.® To him the Syriac (Church owetl its first 
revised translation of the Scriptures (H<‘e above, p. 826) ; and ho 
also drew up an anaphora® and an order of baptism.^ Portions 
of his eoinuieutarios on the Gospels are contained in two MSS. in 
the British Museum.® Besides sundry sermons, he composed 
thirteen liomilies on the Christiun life and ehamcier, of which 
there are several ancient copies in tlie British Museum. Of his 
controversial works the two most important are a treatise On the 
Trinity and th>e Tncamuition in three discourses,® and another, in 
ten discourses, showing “that one (Person) of the Trinity boeamo 
incarnate and suffered but there are many smaller tracts agaiust 
the Kestoriaus and Dyophysites.^^ if is letters are numerous and 
may be of some value tor the ecclesiastical history of his time, 
.^semani enumerates and gives extracts from st'veral of them,^* but 
none of them have as yet been printed in full, with the exception 
of that to Abfi NaRr of Herti (al-Htrah),^® to the monks of Tell- 
*Adda,^* and to the j)rie&N Abraham and Orestes of Edcssa regard- 
ing Stephen bar JJudh-aile.’*' 

Contemporaiy with Jacob of SerUgh and Philoxenus of Mabbugh 
was the pantheist Stephen bar Sudh-aile,^® with whom both of 
these writers corros^iouded,^^ and regarding whom the latter wrote 
tho above- men tioneil letter to the priests Abraliam and Orestes. 
This man was tho author of tho work entitled Tha Dock of Micro- 
thms, whii'h lie published under the name of Hicrotlieus, tbe 
teacher of St Dionysius of Athens, and exercised a strong infiucnco 
on tho whole pseuuo-Dionysiau literature.^® Theodosius, patriarch 
of Antioch (887-896), wrote ^ commentary on the MUrothens.''^ 
Bar-Ilebnvus too made copious extracts from it, wdiieh he aivangcd 


I Ibid., ii. 15 ; comp, the ineiiHon of him at Hklossa by Joshua the 

In 49S, Chronule, e<l. Wiight, chap. xxx. ® Ibul, pp. J7, 18. 

• He was ll\ mg there when li«* WKitc to tho monks of SCnUu in biiS; IL 20. 
4 “ Bcelesiissiinus hierpticus ’* {B,0 . , li. 11 ) ; ‘ ♦ llagitioHiHsimus homo ’’ (p^ 12) ; 
** ccrleslam Dei tauquam ferae aiwr dcvoetaverlt* (}>. IS). 

4 B.O., 11. 23 aq. ; Wright, CataL, Index, p. 1315. 

4 Uenaudot, ii. 310 ; B.O., ii. 24. 7 i?.0., ii. 24. 

s Add. 1712rt, clatcsl 511, and Add. 14534, probably of equal age 
s The Vaticiiu MS. (AMumani, CatdL, iii. p. 217, No. exxxvii.) is dated 564 ; 
see J7.a, ii. 25 «/. 

>0 iw., ii. 27 aq. Tlie Vatican MB* is dated 081 ; that lu tlio Britisli Musenin 
Add 12161 is at least us uid. 

II Mee ii 45, Noa. lO-lT, and Wnght, CataJ., p. 1815. 

IS 110., Ii. 80-46. Others luay be fouml in Wnght, (\iUil., ii. 1816. 

18 .See Martin, (irammatm ChraUomaXkxa H Uloaaarvum, Ungwn SyrUuWt p. 71. 
14 Ign. Duidi, Jm ffttem di FUonen .0 at Motiact di Udl *Atidd (Tflida), Keale 
Acoadeniia dei Lmcei, anno ccixxxii., 1884-86, Rome, 1686. In the Rthiopfo 
liU'rature tliere is extant a book entitled FUikafyiUi, 4.6., Fhlloxenus, ftoni tlio 
name of its author, Philoxenus the Byrian, bishop oi Manbag"(aee, for ex- 
ample. V light. Catah, ]>. 177). It is a series of questions and answers on the 
/WmriMtf of Pallatlius, like the Hyrioc work described in Wright, Catal., p. 1078. 
1* Bee It 0 , Ii. 80 . f rothinghain, StrfAfn bar itudniU, p. 26 so. 

18 Bo in a MB. of the 7th cuntury (But. Mus. Add. 17168 ; seo Wright, Cotol., 

p. 624). The MBS. of Bar Tlebrmiis (C^ron. Ecda., 1. 221), liavo 0^ or 

Asscmani writes (JSvdaiU) **Hant the deer** 

can of course he only a nickname of the father. Bee Frnthingham, op. ctt.,p. 60 si;. 
ir B,a, i. JKW, ii, 32; comp. Bar-Hcbroms, Chrmi. Eerles,, i. 221. 

18 B.O., 11. 120, 290, 802; riothinghani, op, rit,, p, 66 «</. existenoe of 
anj good Greek iwems toJbevei*y doubtful, see Frothiugliam, p. 70. 

very copy used by Bsr- 
eit,, p. 84. 


w B. 0., hi. 1, 18 ; Frothingham, op. Ht., pp. 2 and 81. 
See MS. Brit. Mus. Add. 7189 fappaiently the w 
nebreeus); Rosen, Catal,, p. 74 aq.; FrothiJigham, op, ci 


etiatn^ wia • ommmtmr Miar'Mni ttm SiW’«l 

Thaoaosiuai*^ 

At tbs same time with J'aqob of 85rCis^ and attd fa 

the same neighbourbood, lived <me of ^ eariiest aad beet 
Syrisa hisiomns, tbe SfyUte monk Ydsbd* or Joebtuu Of bkq wi 
know notliittg but that be oiighnaUy belopiged to tbe great oonvent 
of Zuluiin near Amid, that at tbe beginning of tbe dSi cestui^ 
was reding at Edcssa, and that he dedicated bis CSk/nrMo tff 
Persian War*® to an abbot named Sergius, His approving mention 
of Jacob*® and Philoxenus** shows that he was a Monopbyim 
Joshua’s Chronidc would have been entirely lost to ns, bed it nol 
been for the thoughtfulness of a later writer, Dionysius of Telb 
MahrS (d. 845), who incorporated it with bis account of the reign 
of Anastasius in the emallor redaction of his own Mitdory^ It wai 
first made known to us by Assemani {BiHL Orient., i. 290-283), 
who gave a copious analysis with some extracts } and it is non 
generally acknowledged to bo one of the best, if not actusliy the 
best, account of the groat war between the Persian and Bysantini 
empires durinj^ the reigns of Kawadh and Anastasias (502-506).*' 
To the indefatigable Abbd Martin belongs the credit of publishini 
the cdiiio princ^ of the Syriac text.*® The work was written In 
the year 607, immediately after the conclusion of the war, as it 
shown by tbe whole tone of the last chapter ; and it is much to ht 
regretted that the author did not carry out his intention of con- 
tinuing it, or, if he did, that the continuation has perished. 

The interest which Jacob of SSrCtgh took in every branch o) 
literatum was the moans of bringing mto notice a hymn-writer oi 
humble rank, the deacon Simeon KfikayS, a fiotter by trade, as hu 
name denotes. This man lived in the village of Geshlr,*^ not fai 
from tho convent of Mfir Bassns, and while ho worked at his whee' 
coniTKised hymns, w*hioh he wrote doum on a tablet or a scroll ai 
might lie con voniont Jacob heard of him from tbe monks, paid 
him a visit, adniir^ his hymns, and took away some of them witl 
him, at tho same time urging the author to continue his lalmurs.*' 
A specimen of these M&kdydthd has boon preserved in the tiiape o 
nine hymns on the nativity of our Lord, BritAIus. Add. 14620 
a MS. of tho 8th or 9th century.** 

About the same time flourished Simeon, bishop of Bctli Arshfim,® 
common]} called J)dr6ahd Phdrsdyd or “the rersian Disputant.’ 
This keen Monofliysite®^ was one of tho few representatives of hii 
creed in the Persien territory, and exhibited a wonderful activity 
mental and bodily, on liehalf of his co-religionists, traversing tin 
Babylonian and i’ersian districts in all directions, and disputing 
with Monicbees, Daisanites, Eiitychians, and Nestoriaiis.®* Aftei 
one of these disimtations, at which the Nestoriaa catholicus Bfiblia 
(498-603) was present,*® Simeon was made bishop, a dignity whicl 
he had declined on several previous orcabious. Ho viiitod Hert? 
(al-llirah) more than once, and died daring liis third residence a1 
Constautinoplc, whither he had come to see tlie ompress Theodora.®" 
Aesemani states, on the authority of Dionysius of Tell-MahrS, thai 
he was bishop of Both Amham from 610 to 615, but the Syriai 
passage which he quotes merely gives the floruit of 610. If, how 
over, tho statements of John of Ephesus, who knew him personally 
be correct, he was probably made bishop before 603, the date o 
Uubhai’s decease.®® His death must have taken place Wore 648 
in which year I'heodora departed tliis life, licsides an anaphora,* 
we possess only two letters of Simeon, which are both of consider 
able intorest. The one is entitled On Bar-paurnd and the Sect of thi 
Ncstorians'^'^ •, ii deals with the origin and spread of Nestorianisn 
in the East, but from the bitterest and narrowest sectarian point o 
view.*® Tho other, whn*h is much more valuable, is addressed ti 
Simeon, abliot of Gabbiila,*® and treats of the persecution of the 
rhristiaus at Najrfin by Dhu Nuwas, king of al-Yaman, in theyeaj 
623.** It is dated 624, in wliieh year the writer was himself at 
Herta (al-Hirali). 

SI Bnt. Mus. Or. 1017 (Wright, Catal., pp. 898-895) ; BIW. Nation., Auc. ftmdi 
138 (Zotenbeig, Vatal,, pp. 176-176); Frothinghaui, op. oil,, p. 87. 

ss Ell. Wright, p, ix. ss jud., chap. hv. S4 jhid., chap. xxx. 

SB Hoe, for examplo, the use that has heen made of it in Do Salut-]ifortlu*f 
notes to lA’lieau’s Jiiat. du Baa-empire, vol. vii. 

28 nmnnqm deJoaut le Stqltte, 1876, in voL vl. of the Abhondtwngen /dr d 
Kunde d. Morgeidaitdaa, Another edition was publislied by Wriglit, The ChronldU 

qfJoahua the Styltte, 1882. W or 

28 Bee the narrative by Jacob of Sdessa in Wright, ebtof., p. 602 ; and comp^ 
B.O., i. 121, il. 822 ; Bar-Hebneus, Chron. Sodea., i. 191. 

» Wright, Cofa(., p. 868. 

88 A tillage near Bcleucia and Cltesiphon ; Bar-Hebneus, CIvron. Bodes., ii. 85. 

>1 Asscmatii lias tnod to whitewash him, but with little success ; i?.0.J. 84! 
an. If ho had had befoi r him the acoount of Simeon by J ohu of Ephesus (lAnd 
Aneed. Byr., li. 76-88), he would pnibably have abandoned the attempt in dis 
gnst Bee Guidi, La Lattera di BPneone reaoovo di Bith-Arddm aopm t MaHin 
OmeHtI, 3881, pp. 4-7. 

38 Bee Bar-H^neus, Chrm. Erdea., li. 85, i. 189 ; ooinp. S.O., i. 841, ii. 409, 
ill. 1, 408. 38 Utid, Atiaad, Syr,, ii. 82, 1. 12. 34 ibid,^ 1L 87, last line 

8# B.O., iil. 1. 427. 80 Ibid., 1. 846. «7 Jbid., I 

83 Filst Printed in BO., i. 846 sg., friim the Vatican MB. cxxxv.<CVtMd.,lH. 214) 

83 Al-JabhOl. Or is It Jabbul, on the cast bank of the Tigris, between an 
Nu'mftnfyali and WSsit? 

40 PHrst printed in B.O., L 864 aq,, according to the text offered by John o 
Bphestti in his History, There is, however, a longei and better text in a MS 
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• 

To tlie same ago and sect as Simeon belonged John bar Cursus 
(KoD/ntos),' bishop of Telia or Constautina. He was a native of 
Callinicus (ar-Kakkah), of good family, and was carefully educated by 
his widowed mother, who put him into the army at the age of 
twenty. Ho would not, however, be hindered from (putting the 
service after a few years and becoming a monk. Subsecjuently, in 
519, he was raised to the dignity of bishop of Telia, whence ho was 
exjielled by Justin in 521. In 533 ho visited Constant iuople, and 
on his return to the East was seized by his eneniit'S in the mountains 
ofSinjar, and drugged to Niaibis, Ras'ain, and Antioch, w'herc ho 
died in 638, at the age of lifty-llvc, having been for a year and six 
days a close prisoner iii tlie convent of the Comes Manassc by order 
of the cruel pcrs'"(‘Utor Ejdiraim, patriarch of Antioch (529-544). 
His life was w'ritteii by his disciple Elms (of Hiira The Jn('obito 
Church coiiimemorates him on thcHth of February. Canons by 
John of Telia are extant in several MSS. in the Rritiah Museum and 
elsewhere.® The (piestions put to him by Sergius with his replies 
have lieeii publislicd by Tjamy.* Ilis creed or confession of faith, 
addresvsed to the convents in and around Telia, is found in lint. 
Mils. Ad(l. 14549 ((/<(/«/., p. 431), and an ex]»osition of the Tiisagion 
in Cod. Vat. clix. {CutaLt 31*1) *‘“*1 Kodl. Marsh. 101 (Fayiic 
Smith, Cnfal.f j). 4ti;i, No. 20). 

Another of the untorl unate Monophysite bishojis whom Justin 
expelled from their sees (in 519) wan Maiaol Aimd, the third bi.sliop 
of the iiainc. He was banished, with his syncclli and with Isidore, 
bishop of Ken-neshrin (Kinnesrin), in the first instiinee to retra, 
but was afterwards allow’cd to go to Alexandria/’ where be died in 
about eight ^i^urs.® According to Asseinaiu {Hihl. ii. 52 ; 

comp. p. 109), Marii wrote a eouimenlary on the (ro.s]ieK It Wiuild 
seem, nowever, from a passage of Zacharias Ulietor,^ that Maia 
merely prefixed a short jirologmj in Creek to a (‘o])y of the (i(»s]»cls 
which ho Jiud ])roeured at Alexandria,® and that this MS. contained 
(as might he expected) the peiieopjj on tliu woman taken lu a<tulteiy 
(John viii 2-11). That the Syriat; translations of the ])rologue 
and }»erieope were made ]>y himself is now'hen* stated. 

Yet allot lier .suffeiw at the liaiid-s of Justin was John bar Aplit()n>ri 
(Aplitlionia, his mother’s iiaine).® He was alihot of the convent 
of St Thomas at Seleiieia (apparently m I’icna, on the Orontes), 
xvluch was famous as a scliool for the stuoy of (lieek lifeiuture. 
Jieiug ex])elled tlieiu'c, lie removcsl with his xvhole iJiotheihood to 
Ken-nesliie (the Fiagles’ Nest) on the Kuplirates, oppj^.site Kuropius 
(Jeriihis), wheie he founded a new eon\ cut and seliool lliat moie 
than liNalleil the ]»aient eslahhshmenl, for heio Thomas of 11 era- 
olea, Jacob of Kdessa, and others r*tM'nt‘d their training iii (lieek 
](‘tli*is.^® Ills L//r, wiilten hvadisdple, is extant in lint Mu.. 
Add. 12171.^^ According to l)ion>siiis of Tcll-Mulire, as (pioted 
by Asseniaiii (/()<*. e//. ), ha died in 538. He wrote a eonunent.uy 
on the Song of Songs, some extracts fioiii which aio pieseixed in 

Catena Patrnm in the lintish Museum (Add. IJIOS, f. IJiSaj, a 
consideialile nuinher of hymns,'- and a hiogiajJiy of Severus of 
Antioch,'*' xvhbli must have lieen his last woik, as he .siirvnMl 
Scvenis only about nim* montlis. 

We now come to llio man x(ho W'a.s tho real founder of the 
Jacobite Cliiireli in Asia, and from wJiom the Jaeohile.s took their 
name, Jacob bar TheojJiilus, .surnanied “ liurde'aiia”^’*, because 
liis diess eoiisi.stecl (A' a. banla thd or eoai.*»(' horse-cloth, xvhnli lie 
never changed till it heeaine ipule tugged.^® Wliat Ah.seniani 
could learu legardmg him he has pul together in the lUhl. Orient , 
ii. r>2-t59'®, .since then oiir boiuves of infoniiatioii liav«' been hugely 
iiieressed, especially by the jmhlieation ol the JCccknui'il teal JIti>tuii/ 
of John of Kpliesus by Cuietoii and of the same xviitei’s Lurs in 
Land’s Anenl. Sijr.y On a careful htu<ly of lliese is based 

Kleyn’s excellent book Jarohiis Jiarada'ua^ de Shchler drr Hijnsehe 
Muno}fhysiithche AVr/-, 1882. Jacob xvas the son of Theo]diilu.s 
hir Ma'nii, a priest of Telia or (’onstaiitina, and the child of his 
old age. After K'ceiving a good education, lie was entered at the 
monasteiy of IVhilti (or tlm Quarry),^® elo.so by the village ot (lum- 
metlifi in Mount T/alfi (or I/la),*® nof far from ^i’ell.T. About 527- 


i»f the Musco lloi'KiiUio UTid in lliil Mils Aid llO.'iO, fiom vshich it Icn hnii 
lerdiful (with an cmtIIi iit iiilroduetuai, ti.uishiticn, mid in»t«s) by (iunli, In 
Jjftteui lU Siiiuone, Keale Ais’iidemia dis IjIik ei, 1S81. To this work Ihc 
rcadi’i IS iflmed for all (he doeuinonts brnrin;; on the siibieet. 

1 Tril‘ name of the lather is also given as Ciiieus and (’ynaciis. Assenm: I’s 
Ilarsus (li.O , n .'>4) is a niisieadiiig 

3 Theie ftie two copies ui the lliitisli Miisennt, edited by Kle>n, Wt Tftrn 

van Joltutiars ran, Telia door EUas^ JS.SJ; seo also the Life bydolui of Asia in 
I.iUid, Anerd Siir., ii. 1G{I 3 Ji.n., jj. .11 

4 Ihsstrrt dt Siirnnim Fide ft jyisciplina in he EvchariAua, ls.10, i»p. eS-PT 

8 See I.and, Anod. Si/r., n 101 « Ihid , p 10s. 7 If, id , iii 'JIO »/ 

8 Coiii]iau what is .said of his lino library and of its nltinmte deposition ul 
Amid, ihid , p -Ml. ® H.O., ii 64. 

^0 See Ilar-flidir.eiis, Chron. Kccles , i. 207, 280, and eoinp. pp. 218, 20.1, 321 ; 
UofTinann, Auvu'ir, p. 102, notcl2il0. Wnght, Catal., ]» 112*1, No. .1 

12 See for exaiiiple, lint. Miis Add 17134 (Wnght, fatal., p. 330). 

i» CJitiHl in Bnt. Mils. Adil. 147.31 (Wright, fatal., p. 8.1,1). 

14 Usually eorrn])ted into iiaradieus ; the form lliirib^'&ya seem- to be intor- 
rect; see Mar- llebueiiH, (’Aron K<rles. , ii. 97 . 

16 See Tjftiid, AneivI Syr , ii 875 (?omp also ii .328, 331. 

17 Tlie life at p. *240 is of eourae by .Tohn of Ana ; thur at p 304 can hanlly 
be called Ins in its pieseut form, though lie may have collected most of the 
materials ; see Kleyn, op. cit., pp. 34, 105 ny. 

18 Land, op cit , p. 305, 11. 0, T. 


19 ihiil, p 372, 1. 2 


: 528 ho and another monk of Tolhi, named S(*rgiu.s, w'ere sent to 
Constantinople in dofmico of tlieir faith, and, being favourably 
received by the cnipresH Theodora, they remained tlioiu liftei'u 
years. Meantime the pcrHcimtiuiis of the Moiiojdiysitcs, more 
especially that of 53G-537 by Ephmim of Antioch, soomed to have 
crushed their party, despite all the efforts of the devoted John of 
Telia and John of Hcplue.stiis.'" This stale of matters excited the 
religious zeal of al-llarith ihn Jabnhih, the Arab king of (ihassaii, 
who came to Constantino] do in 542-543, and urged Theodora to 
send tw'o or three hihho|>s to Syria. Accoidingly two were conse- 
crated by Theodosius, tho exiled patriarch of Ah'xandria, namely, 
Thcodoiv as bishop of Jio.stra, W'itJi jurisdiction over tJic jirovincixs 
of P.destine and Arabia, and .lacoh as bishop of Edes.Ha, with jnris- 
diciiuii over all Syiia .iiid Asia. From this time forward Jacoli's 
life was oiio of ceaseless toil and hardship. He visited in jierson 
and on foot almost cvciy )iart ot his vast diocese, conscciuting 
deai'oiis and prit*sts, strengthoning tin* w’Ciik, and hringiiig back 
tliuho who had erred from the triiu faith. lJut to icstoio tin* 
Monophysilc Chuich hishop.s wcie nccc.s.savy, and the i uiisccraMon 
ot a bishop rciiuired the jircscncc of at least lliicc othci.s. Select 
ingajuicsL named Conon fiom (’iliciaand another named Eugciiius 
lioin Isaiiiia, ho travelled with them to (’on-tantiiioph ami llitino 
to .Alexandria w it h Ictlcrs of rccommciulation from the ]iatri.trcli 
Tlicodosius. At Alcxamliia (\>non was oiil.nncd hisho]i ot T'uisu-i 
ill Cilicw and Eugenius bishop of Sehmcia in Isuuii.i, whilst 
Antoninus and Antouius w’crc. coiKsccratcd for dioiescs in Syiia. 

On his rctmii to Syria other hishojis w'cic siiipointed to secs {hen 
and in Asni, among tho latter tho histori.in .loliii of Ephesus ; ami 
so iho work ]irogrcs.sctl, till at last .lacohls cffoils were crowmd 1»\ 
the enthroning of his old fiicml Scrgims as jiatn.iieli of Antioeli 
(ill .541). Sergius died in 547, and the sec rcinaincd vacant lor 
Ihreo years, after wliii h, by Ih'* aih ice of Tlicodosius, .I.'U’oh and his 
bishops clio.se Fiiiil, an alihot of A]c.xumlna, lo he tlicji* jutiiaii Ii 
Of the siihscijucnt intcinal strifes among I lie Monopli\ sites them- 
selves we (‘.annot here speak. Tlic aged Jacob set out once inoK 
in the year 578 to Msit Ikninian, ]>.iliiuc h of Ale\.indii.i, hut died 
on the Egyptian fumticr in the convent of M.ir Itomamis or of 
Casion. Hire his icmains icslcil in jieacc till (122, when they wen* 

.stolen by tlic ciiiiss.iries of Zacclncuh, hisiiop ot 1’ell.i, and Imncil 
with much poiu]) in the monasterv ol resill.i,"' IHs commemora 
tioii t.ikc.s jil.icc on 2sth Novciuhci, 21 st M.irch, and JUst Jul\ 

Ju( oil’s life was too active ami busy to admit of hi.s WTiting much 
We miy immtion an ainijihora,-- sumli y icttiis,®® a ciced orcimfi s- 
sum ot f.iilh, jMcservcd m Aiahu ami .i sisundaiy Etliiii])ie ti.nis- 
huioii,-* ami a hoii'ily iVu the lost of the uununciatioii, ulsocxi.int 
only in an A i able fiansl.it urn ”*’ 

(’ons])icuous among the scliolars ol tins a<n‘ foi his knowledge of Sergius 
(tivck, and inoic cspei lallv of the AiiJotilian philo'-ophv, wasof 
Sergius, ]inesl and anhiatci of Kas’aiu. lie xvas, ImwiMU, il R.is’ain. 
Zai'h.ums Klietoi nui} lie liustcd, a man of linise tiun.il. ami av.i- 
iieioiis jle jouine\ (sl in .53.5 fioiii K.i-.'ain to .Vnlioi h to lodge .i 
eiiinplaint l)e|oret..e patii.nih Ejiliiaini .sg.iinst liis ludinj) Vsilus*^ 

Just at 11 .s time tlie exiled Si vi rus ot Aiilioeli .iiiil Tin mlo'-ius of 
Aiex.iudiii, ns Will as Ihe S(\lite monk Zi 'oi.i, wiie living with 
Antiiimusof ( '(iiislanlinople under tlie ]»M)jeejion ni jln' fiup’e^s 
'J’heiMhira. Tins ul.nmcd K]ihi.iini, who semi.s to li.ive fi»uml .i 
willing tnol in Seigius. At any i.ite lie senl l.im tn Ihime vmIIi 
letters lo Ag.s]>ctus, who ti.ivelled with liim to ( ’imstintimiple jn 
the spring ot .5;’U, and pioeiired the di }iosilion and hanislnnent ol 
tlic Alonophy'- lies Scignis died at ('onsf.nitnni]ilc almost nimie 
di.itely alteiwaids, and Ag.ipetus fnllowi 1 him in <i few dav . 
wlicicin Jolin of Ephesus ami Zachan.is Uhctoi i learly sec Ihc 
judgment of llcaM'ii A.s a man of letters Sirgiusw.M to the 
Monophy.siles w'liat I’lolms was to the Nisloiiins: lif w.is the 
Inst*® to make them a'spianited W’lth the, w nks of Aiistotlo by 
means of tiansJations and commcnlfiiu s '\lilnl slni', it is true, 
gives SciiMus a ]il[icp in liis c;italoguc ot N'isloiian wnler-./’aml 
states that ho conijiosed “(xpositums ol Iwgie ” or “ dialect ics ” ; 
lint he iiiciely does so in flu* s.'iiiie way .'iiid on tlic same gioumls 
that he registci-s the miTiic nf Jaioh of Edess.i the autlior 
ol “annals an 1 a i Inoini le.”*" The liooks wrn too valuable 
for him to insist on fhc lunsy of tho wiiter.s In the case of 
Stn-gins there was nn •iddijumal iea«*on. The m.sn was will known 
111 the East,®® many of Ins works heiie/ dcdieateil to lii-, frunid and 

lh,d , p I7i». 

*-'l .See lie* aeroiuij of tliks “ (tjimsI.iI ion " l»v ('vii.'ieiis, bi-.linp it Maul. 

(.M ui.lin), Ml lint .Mas. A'1.1 l‘M74 (W ni,lit, («(«/, p J1.51). 

Tmuslateil by llmi.iiKlot, ii 

TiaiiHlatiMi fioiu tliL* iii^ek iingtiiiiK in lint Miis 14602, hi*o Wiight, 
fatal., p. 701 ; Kleyn, op. tit., ])p. 1(»1 I'Jl 

24 Hee the Ai.'ibic text in Kle>n, op n/ , p 121 sip, the I.lliiopic vers .m Ij n 
lM*en eiJiteU \ v ( ornill in / /> M ft , xxx 417 au 

2*' liiMlI Tinnt. PHI (Payne Hiiiith, foUd , p. 44S, No. .1). 

26 lauid. vlHio/ .s»/; ,m 2S'». II. 1.x 11, eoliip. liar llebr.i us, ('Aron. Kn'/rv ,i 20 

27 liai llebia us {t'hron Eirlfi , i. 20.1) ban Ascolius(s»*e also Ji n , ii :i2 In. I 

A.syiu.s IK rurreel ; bee Anetd. Syr , in 9HU, 1. 6, ami Kleyn, Johan urn lun Itlla, 
p ,19,1 penult. 28 liiinl, ^ared. .Syr., 11 19; in. ‘200. 

29 Uai-Tfe}ii,i us, (''Aron Sipr., 62 (dans , p 59) ; «ee also tho II iM. Dynad , 110 
(trana., p. 91) and 204 (tiana , p. 172). i*® It n , m 1, S7. 2 i it, id , *'2'» 

82 Tie may even Ijo ulenticul with thu Heis'ius mentioned by Agatlii.is as 

X.Xll. rn:; 
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pupil Theodore, afterwards Neatorian bishop of Miirii or Merv 
(see p. 837 in/ra).^ Wliat rciiiains of Sergius's labours is mostly* 
contained in a single MS. of the 7th century (Hrit. Mus. Add. 
14658).*-® Of traiiKltttions from the Orcek we find in this volume the 
Jaagotfe of Porjdiyry, followetl by the so-called Tabula Torphyrii,^ 
tlie Categories of Aristotle,* tne llepl nba/xou irpds 'AVfoj'Spoi',® 
and a treatise on the soul, - not the well-known Uc/jI but a 

wholly difiereiit tiaetate in five short sections. It also coiibiins 
Sergius’s own treatise on logic, addi eased to Theodore, which is 
unfortunately imperfect; a tract ou negation and affirmation; a 
treatise, likewi.so addiussed to Tlieodorc, 0?i the (htuaes of Uni- 
verse^ according to the vicirs of Aristotle, showing how it is a circlr ; 
a tract On Genus, Species, and Individuality, and a third tract 
add I eased to Th(!och)ri‘, On the Action and Influence, of (he Moon, 
cxphinatory and illustrative of (ialeirs llc/d Kpialputv TipepQv, bk. 
iii.,*®w'ilh a short aj)j)endix “On tl»e Motion of the Sun.” Here 
too we fiinl part (scclions 11, 12) of his version of the Ars Gram- 
mat tea of Dionysius Thrax, a larger poition (sections 11-20) being 
contained in lint. Mus. A<hl. 14G20 (Wright, Catal., ]». 802jf 
There is a scholion of Sergius on the term 
Add. 14GG0 (see Wright, Catnl., ]). IIG‘2). In his capa»‘ity of 
]»hvbi< ian, Sergius translated ])art of the works of (lalcii. l»rit. 
Mus. Add. 14GG1 contains books vi.-vhi. ofthetrcatise/V 
Mcdiramentoniin Temperanientis an Facnltatibas (Wright, Catal,, 
p. 1187),® addressed to Theodore; and m Drit. Mus. A<hi. 171 5G 
llicre are tlireo leaves, two of which contain Iragnicnls of the Ars 
Mnlica, and one of the treatise lie Ahmentoruni Faentfatibas 
(Wiight, (^atal , jj. IIS.S].* As one of the <higy, he wasted his 
tune in in/ikiiig a tianslation of the works whii li jaisscd under the 
name of Jiionysius tlie Arcojiagite.®® liiit. Mus. Add. 12151^* eon- 
tains this \eisioii ivith Iho introdiudioii and notes of IMioeas har 
Sergius of Kdessa,^-a writer of the 8lh century, as appears from liis 
citing Athan.isiu,s II, and daeoh of Edessa. In Hrit. Mus. Add. 
22370^* we find Sergius’s own iiitroduelion and the comment.iiy 
of a later wiitei, Theodoie bar /arudi.^* 

If S«Mgnis ivas the JVohus of the M onophj^sit es, their Ma*na was 
raid, hisliop of (\illinn*UH (ar-Ilakkah),** who, being cx}»<*lled fiom 
his .see in 51 1>, betook himself to Kde.ssa and theie d(*voted himself 
to the ta.sk of translating the W’orks of Severus into Syriac. Wo 
know for eoitain®* that he edited versions of the eoirespondeiiee 
of Severus and Julian of llalicarnassu.s on the coi ruptibility or 
iiieorrujitihihtv of the body of Christ, with a discourse of Severus 
against .luhaii^^ ; of the treatise against Iho Additions or Appendices 
of Julian,^® and against the last a]»ology of Julian’** ; of that against 

tisiiluiK Kt tlic Persian court, wMioro he ti;in«lated into tlnek a histot) ot the 
kings ol iVisia ; hce Jl (i , ai. ], h7, iioir a ; Uenan, /><• J^hiftn^phtn Pi rijHthtica 
apml Sveta, 1852, m*. 24 25. i /;.0., in, 1, MT ; Jteiuui, op ctl., p. 2‘.* 

Wniiht, I'uUil., Jl. 1154 fq ; coiup. iiciiaii, op at , 2%*» sq ; Journ. Aval,, 

1BV2, 4th senes, ^ol. mx ]i am sq 

3 There is h Irai-Mnent of the Imgctgc also in lint. Muh. Add. 1018 (Wright, 
Catal , i». 7'is). 

4 In the Vatican M8. elviii (Catnl., lii 300, No vi 1 this translation is wrongly 
nsenhed to diM'cd) ot Kdesvi, whocouid liaidlyhaxe hefti moie than a hoy at 
the tune when the I^IK. in tliellnlisli Museum was tiansenbeil. Besides, the ver- 
sion 15 not 111 his Ht> le. The I’ans M8 Ancien funds inl iiatumlly lepeats this 
imstake (Zotenherg, Cutut,, ]», 202). Jn Catnl. Jtibl. Palat. MetUe., cod. exrvi , 
it IS likewise enoiieouhly uttrilmted to llonani ihn iHliak (comp. Keiiun, lie 
Philag. PnajHit ap Sjiroi, p, lii, note .'!), The Jferiui M 8.* Alt. Best. 30 contains 
us No. 7 a tientise ol SeigniH on the Cutt'qanes addiesseil to Plulotlieus. 

6 I'Miled hy Lagiinle, Jinal Svr., p. 134 tq ; see. V. Uyssel, Vehir den text- 

lintisthen \i erth d Svr. Ciher^i'ttmien gnriJnitclu.r Klaiisikir, jiarti. ISSO, pait 
ii. IS81. Ill puiti. 1 ) 4 PiofcNSor UasscI tipeaks ol this \eihion as *‘c‘iii Meisti i- 
weik dor retierselznngskiuist” , and in ]iart n. p iO he says: *‘l)ie Ueliei- 
hetTtiiig dir Hehrifl iripl sbapov schliOHst sich anfs engstc an deli Text d<s 
gneehiseheii Oiiginalcs an. llasH wir dcshalli diese Ueherset/uiig als eiiie im 
U‘sten Hiune wortgetieue hc/ewliuen koiiiieii, ziegt helion einc Vergleiehiiiig 
iiiitder laUuiiiHeheu BearheituiiK des Apnle.pia von Madnnra.’^ Tins ojunion 
S'Tves to rectify the judgement of Ihii Ahl Dsaibi'ah (i 204) that Sergius was 
only a mediocre translator, and that his woik needed revision hy the later 
JJonam ihn Isliak. 6 See Sachau, Jnedita Syr , ]ip. 101-120. 

7 This identification is due to Meix; Ihonysn Thraan Ant (Jrammaitca, 
ed Uhlig, p \hv s*/. Merx lias treateil of an old, hut indejamdcnt, Armenian 
almsioii in the aame laiok, p. Ivn. aq 

« See Merx’s aitielo in X.Ii.M (r , xxxix. (1885), p 237 tq. 

H See Sachun, Ined Syr , ]ip 88-94 

ic See Kiotliingham, Stephen hir Sudaih. p. 3. H Si'e Wright, Caftd., i». 4U3. 

1- /!.(• , I. 40 K, Asseiiiani erroucoiisly jdaues him lieiure Ja< ob of Edessa. 

13 See Wright, Catal., p. .500 

14 There are also old SfSS. of Sergius’s version In the Vatican ; f'oto/., iii. Nos, 
r\ii (p 50), coliv. (p. .542). Bai-ilebneus ht.ites (/toif. /lyiuuit., p. 15S ; tmiial., 
)i 99) that SergiiiM tiuiislated itit.o S\ nae the Syntagmiof the Alexandrian priest 
and jihysician Aaion, and added to it Iwro iKioks , but Stcixisehiieider (A/-i*aMT5?, 
]i 100, note 2) says that tins is a mistake, and that tlie real author of the two 
.’ulditu'iial iMioks was the Arabic tiauhlator M^rjawaihi oi Masarjia. The 
•liaiislat«>i of the tJeopoiuni, AChaluhah ar-liumtyah (Leyden, cod. 414 Wain ; 

I'atal , 111 211) and joint translator of the 'MtydXij of I'lolemy 

(I.evdi'ii, cod OMO M’arn ; Catnl., Ill SO), byname Serjis or Serjftn (Sergius or 
SiTgoiia) ihu ar Iiriini, seem-, to Ik? a quite diflerent pi'raon of later date. 

^6 JKi ,ii. 40 He IS to be distingni&hed from his namesake and contemporary, 
['.uil, hishon of Kdessa, W'ho was banished to Faichaiia in 522 (B.O., i. 409-41 IX 
Tcstored to his see in 520(iMd., p 413), and died in the following year ; whereas 
Paul of Cnllinirus was working at Edessa in .528 (see p 8.38 i«/roX 

ic Thanks In iiart to a note at the end of Cod. Vat. cxl. (Catal., iii. 223 ; eomp. 
Jt 0., lor. nt.X 

If Completed in 528 ; Coil. Vat. cxl ; Brit. Mus. Add. 17200 (Wright, Cutal., 
|i. .5,54). 

H (’oil. Yjit cxl Bi It. Mus. Add. 12168 (Wright, Catal., p. 550), dated 688. 

' Brit. Mus. Add. 12168. 
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the Maiiichees ; and of tho PhilaleHussf^ Probably by bim are the 
older translation of the Hennilim Cathedrales^ and that of the corre- 
spondence of Sergius Grammaticus and Severus regarding the doc- 
tiine of the two natures in Christ,*-®®® possibly, too, the translation 
of the treatise agaiust Joint Grammaticus of Ctesarea®*® and of some 
other works whicli arc known to us only by a few scattered cita- 
tions.®®* Hence he is called by the Jacobites M^phasliFliAJcwiiA, dha- 
khPfhdbhS, “the Translator of Books.”® 

This seetiks the jiroper place to make mention of a most important ( 
though anonymous work, the translation of tho so-called Civile 
Laws of the Kmperors Constantine, Theodosius, and Leo, which lies i 
at the root of all suhseipiont Chtist'uin Oiieiitul legislation in ceclesi- j 
astical, judicial, and private matters.® The Syriac vei-sion, made 
from a (jrcek oiiginal, exists in tw^o manuscripts,’-®^ the older of which 
undeniably liclongs to tho earlier part of the Gtli century. The work 
itself a]> 2 iears, according to tlie researches of Biiins (flp. cit., pp. 
318-319), to date from the time of the emperor liasiliKCUS (Biit. 
]\tus. Add. 475-477), who was a favourer of the Monophy sites ; tho 
Syriac translation is ascrilicd to a Moiiophysite monk of Mabliogh 
or Uieiiijiolis (/6/rf., ji. 155). Tho Paris MS. probably represents 
a Ncstonaii revision of the 9th or 10th century at (Baghdad) Bagh- 
dadh {ibid., p. 1G6). The oldest MS. of the secondary Arabic 
version is daleil 1352 {ibid., ii. 1G4), but it has been traccil hack 
to tlio time of the Nestorinii lawyer Abu 'l-Faraj ’Abdallah i)m at- 
Taiyib (who died 1043), whether iiuuhi hy him or not {ibid., p. 177). 
It belongs to the same class as the Loudon Syriac, hut is based on 
a licltiT text, such as that of the fragment in Brit. Mus. Add. 
18295 {ibid , p. 172)® Of the secondary Armenian translation 
the same U to bo said as of tlie Aruliic. The oldest MS. of it dates 
from 1328, hut it jirobahly goes ns far back as the end of the 12th 
century {ibid., ji. 164). The Georgian version, of whicli there is a 
MS. at St I'ctershurg, is most likely an ofishoot of the Armenian. 

Another scholar, hesiiles Sergius, whom ’Ablid-ihlio’ wrongly claims 
as a Nf‘sioriau is Ahfi-dh’emmeh, metropolitan of Tiighrith ('rckrit). 
Ho a]>jicar.s, on tho contrary, to have been the heail of tho Mono- 
physites in the Persian territory. According t*o Bar-IIehrivus,® he 
was a]»pointod by Cliri.stophcr, catholicus of the Armciiwns, to bo 
bishop of Beth ’Arbiiye,® hut was piomuted by Jai‘oh liurduViiiii in 
559 to Vlic see of Taghrith, wheie he ordained many jiriosts and 
founded tivo monasteries. Among his numerous converts from 
heathenism a youthful mcinhcr of tho royal family of Persia, 
Mhom lie baptized by the name of George. This excited the anger 
of Khosraii I. Anosharwun, who ordered the bishop to Im lieheaded 
(2d August 575). As a writer Ahu-dh’cinmeh seems to have been 
more ot a philosopher than a theologian.®® He wioto against Iho 
I'li-sian ]>nesthooa and iigaiiiht the Greek philosophcis, a hook of 
ddinitions, a tieatiso on logic, on freewill in two ihscourscs, on 
the .soul and on man as the microcosm, and a treatise on the com- 
]K)sitiou of mail as consi.sting of soul ami bocly.®®®® lie is al.so uieu- 
tioiicd hy later authors as a urit<T on grammar ® 

Somcwdiat before tJiis time a monk ot Edessa, whose name is un- 
known to us, tried his liaml at the composition of a tri]>artite his- 
torii al roiiiancc,®* — a liistory of Constantino and his three sons; an 
account of Eusebius, bishop of Rome, and his sufferings at the hands 
of Julian the Apo.state ; and a liistory of Jovian or, as the Orientals 
usually call him, Joviniaii, umh-r .Tulinii and during his own reign. 
The wliolo jiurjioits to he written hy one Aidoiis or Aplbhiris (Apol- 
Uiiarius ?), an official nt the court of Jovian, at the request of ‘Alihdel, 
ahlMit of yndruii (?) Mahd/a, with a view to tho conveivsion of tho 
heathens. All three jiarts contain but a very small quantity of 
historical facts or dates, and deal in the gro.sse8t exaggerations and 
inventions. Yet the Syriac, style is ]>ure, and we gain from the 
honk a good idea of the W'ay in which the author’s countrymen 
thought and spoke and acted. This romance )ia.s been published by 
Hoffmann,® and Nuldcke lias given a full account ot it, wdlh an 
abridged translation, in Z. D. M. G. , xxviii. p. 263 sq. 1 1 e places the 
time, of compobilion between 502 mid 532. It is cut ions to find that 
this romance must have been known in an Arabic tiaiiblation to the 


29 Tlioic Is a lotiR extract from this work in (’o«l. Vat. cxl (Catal., lii. 232). 

SI Blit Mua. Add. 14.5S>9, dated 6U9 ; Cod. Vat. cxlii., dated 67(1 , uxliii., dated 
503 ; «'(‘lvi. 

22 But Mus. Add. 17154. SS Brit Mim Add. 17210-11, 1215n 

24 Coiniiarc, for examide, Wright, Catal., p. 1323. The translation of tin 
Ortorrhut Ik the work, not of I*aul of Cttllinu‘U.s, bnt of an abbot l^uul, who exu 
rated it in the island of Cyprus (srr p. h38 tn/ra). 

25 The passage (pioted by AsscniHni (J! ()., i. 409, note 2) seems, however, U 
ronfound nlni with las nanirsakc of Etlessa. 

2« Jt.ti , III. 1, 267, note f», 278, 3.18 339, Sfil rol. 2 ; comp. Bruns and Sachau 
Syrischdtomiaehea Itechtahuch, 1880, pfi. 176-180. 

'27 But. Mus. Add. 14528 (Wright, Catal., p. 177), and Funs, Biippl. 38 (Zoten 
berg, Catal., p. 75, col. 1. No. 46). The text of tlie I'oniier wuh first publishct 
by Land (Anecd. Syr., i. 30-64), with a I.atin translation. BoUi have been editet 
and translated, along with tlie Arabic and Armenian versious, with translation 
and a learned apimratiis, by Bruns and Sacliau, op. oU. 

28 Wright, Catal., p. 1184. 

28 Chron. Eedes., u. 99 ; comp. li.O., ii. 414, iii. 1, 192, note 3. ^ 

so Ba-’arMya, the ilistrict between Nisibis and the Tigi is. si Ji.O., lii. 1, lOJ 

>2 Of tills last part is extant in Brit. Mus. Add. 14620 (Wright, ('atal., p. 802) 

SS Bee n.O., iii. 1, 2.50, note 2. 

S4 Contained in Bnt. Mus. Add. 14C41, fT. 1-131, a MS. of tho Gth century. 

SO JuUanoa tier Ahtrunnige, 1880. 
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hiHtorian at -Tabari, who treats it as a ^nuine historical document.^ 
From him it has passed to the Kamil of Ibn al-Athir, i. 283 
and the Akhb&r aUBctshar of Abu *1-Fida {Hist. Antcislamica, ed. 
Fleischer, p. 84). Ibn Watjih al-Ya*kubi seems in his Annals'^ to 
have drawn from the same source, though independently of at- 
Tahari, and so also al-Mas^xldi, MurSj wih-Dhaluib^ it 323. Bar- 
Hebnvus has also made some use of it in his Chroniem, ed. Bruns 
and Kirseh, pp. 68-69. No doubt, too, it is tlie work attributed by 
*Abhd-isho' to the grave ecclesiastical historian Socrates, who, as Im 
says,® wrote “a history of the emperors Constantine and Joviniaii.*’ 
Another, but mucli inferior, romance, of which Julian is the hero, 
is contained in Brit. Mus. Add. 7192, a manuscript of the 7th eeii* 
tury. It lias been edited by Hoffmann, qp. ciV., pp. 212-259, and 
translated by Noldeke, xxviii. 660-674. "\Vo shall not 

be far wrong in assigning it likewise to the Otli century, though it 
IS ])robably rather later than that just noticed. 

Ckrnni' Of leal historical value, on the contrary, is the anonymous 
ctm Kdes- C/trmieoiL Edessenumt fortunately jireserved to us in the Vatican 
senum, MS. clxiii.,* and edited by Assernani in />.<>., i. 38S-41 7. There is 
an English traiislalioii of it in the Journ. of Hocnd Lit., 1864, vol. 
V. (ne.vser.), ]). 28 «(/. It begins with A.(5r. 180, but the entries 
are very sparse till we reach A. Or. 513 (202 A.n.). The last of them 
refers to the year 510, ab(»ut whi<*h time the little book must have 
been comtnlcd. The author made use of the urcJiives of Kdessa 
and other documents now lost to us, as well as of the <*hroHicle of 
Joshua the Stylite (see above, p. 832). In religious matters he is 
not a violent partisan, nor given to the use of harsh wor<l.s, a thing 
to be noted in the a"c in which he lived. 

John of AnoUier -writer of first-rate importance as a historian is John, 
Asia or bishop of Asia or Ephesus, “the teacher of the lieatlien,” “the 
Ephesus. over.secr of the lieathen,” and “the idol-bre«ikt r,” as lie loves to 
style himself.® He ^\as a native of Amid,** and must have been 
born early in the Cth century, according to Land about 5n5. He 
was oidained deacon m the convent of St John in 529, when he 
must liave been at least t>\cnty years of age ^ In 534 the terrihle 
j»est lienee of the iftgn of Justinian broke out, and at that time 
John was in Balest me,** having, doubtless, licit from Amid to avoid 
the ]>ersceution of tin* l^lonojdiysitea by Abnbam bar (t) of 
Telia, bishop of Amid (from about 520 to 546j^ and Ephraim 
bar Appian of Amid, palriarcb of Aiitiocli (52U-544), “a mneli 
worse perseeutor than I’aul or Eujjhrasius.”® In 5^ W'e find Inm 
at (’’onstantiuople, where in llio following year, aeeording to Bar- 
Hebueiis,*® he bceame bishop of the Monopliysites in suecessiou to 
the deposed Aiitluiuus. Be this as it may, he -was eertaiuly i* 
eeived with great fa\our by Justinian, whoso friendship and con- 
fidenee be enjoyed for thirty years, and “bad tlie ad ininist ration 
of the entire revenues of all the eongicgations of the believers 
{}.€ , tlio Monojdiysitcs) in (lonstantiuople and overyulicrc else. 
Wisliiijg to loot out lieatlieiiisin in Asia Minor, ob\iously for 
political as w'oll as religious reasons, the emperor appoiiiU'd Joim 
to be bis missionary bishop.^® In this task lie had great success, 
to which his faithful friend and fellow-labourer for tliirtv-livc 3 'ears, 
Deuterius, largely coulrilmted.^* He intciestcd himself, too, in the 
missionary efforts of Julian, Theodore, and Longinus among the 
Nubians and Aloihei.^^ In 546 the emperor emjdoyed him in soaich- 
ing out and putting down the secret ])ractico ot idolatry m Constan- 
tinople and its neigh honrhood.^® After the deatli of his patron the 
fortunes of .loliii soon underwent a change. Bk. i. of the thud 
]>art of his commences with the jx’rsei’ution under Justin in 

571, ill uhicli he suffered irnprisonineiit.^” His friend Deuterius, 
whom he had made bislio]) of Caria, was also ]K*r.se( uted, and died 
at Constantinople From this time forward John’s story is that 
of his party, and the evidently contused and disordered state of his 
Jliistory is fully explained and excused by lus own words in bk. ii. 
50, where he tells “that most of tliesc Inkstories w’cre wiitteii 
at the very time when the persecution w’as going on, and under the 
difficulties caused by its jiressiire ; and it was even iirce.ssary that 
friends should remove the leaves on winch these chapters weie in- 
scrilied, and every other particle of writing, and conceal them in 
various plai'es, where they somctiines lemained for two or Ihiee 


1 Al-Tabari, Anmlfs, i. 840 st].; sit Noldrlii*, in X 1> M d., xx\iii. SiH 1192, iiiil 
iiCKrtnchte dtr Ttrivr uiul Aratiti zur Zi\t <lfr i><isunidch, p. fi9 .17. 
s Kil. lloutiHina, i. 182-188. > Il.O., iii. 1, 41. 4 Sit in 329. 

® Sue Eirlcs. Hist., eil. Curetnii, bk. ii. ch. 4 and bk. ni. cb. 8H; l/mil, Antnl. 
Svr , n. 25i5, 1. 2b. 8 Jl.o ii. 88 ; Bar-Hcbr.»*iis, Chron. Ecih*., i 

T Jl U.y n , Puisfrt. dr Mnnophtfult^ ]» exxv.; TjUIkI, Anrrd. Syr., 171, 11. 8, 9. 

8 ii 8’» SO. i» K.JL, ed. Curotiim, bk i. eli. xli ; comp It o., n. &1. 

W Chron hrcles., i. lOr* 11 K.H., H. C’nreton, bk. v. cli. 1. 

yi Jhid., bk. ii. idi. 41 ; bk. in. cli. 80, .‘t7 ; comp. Jl.O., n. 80. 

1* F. If., ed C'lireton, lik. n. cli 41. 

14 /Out., bk. iv. ch 0-8, 49-f),'l; ('Dinp. Uar-HebriPUR, (Arow ActZm,! 229. How 
Just his views were as a inishionary may lie seen fnnii bk. iv. eh. 00, wheic he 
says “tliat it whs not riirht that to an erring and heathen iiooiilc, who asked 
to’lie coiiveitcd to (llinstiaintv and to learn the fear of OinI, there mIiouUI be 
sent by letter, liefore eveiytliing tliat was necessary for their eiliflcation, con- 
fusion and nflence and the revjlings of (jhiistlans against Christians.'* 

1® R 4> , 11. H*). 

1® K.U , ed. (’ureton, bk i. ch. 17 ; bk. if ch. 4 7. Of unjust legal procaed. 
ings he eoiiiplains in bk. ii. ch. 11, where he loses hia irpodarciov ^ Ac. 

17 K.U., ed. Cureton, bk. ii. ch. 41. Payne Bunth's translation, p. 103. 
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years. When therefore matters occurred which iiie writer wished 
to record, it was possible that ho might have partly spoken of them * 
before, but he had no papers or notes by w Inch to read and know 
whether they had Ih'oh ae.scribcd or not. If therefore lie did not 
nnnember that he had recorded them, at some subsequent time he 
probably again proceeded to their detail ; and tberoforo occasionally 
the same subjei't is recorded in more chapters than one ; nor after- 
wards did he ever find a fitting time for plainly and clearly arrang- 
ing them in an orderly narrative." iSoiiie of the ebajders are actu- 
ally dated at various times from A.dr. 886 (575 A.i>.) to 896 (585). 

The time and jilacc of his deatli arc unknown, but lie cannot 
liavo lived long after 585, being then about eighty ycais of agc.^* 

Ills greatest literary work is his Ecclesiastical Jlislvn/ in three 
jiarts, the first two of which, us he himself tells us, cm braced, iu 
six bociks each, the jicriod from Juluis da'sar to tlie Hcveiith j'car 
of Justin II , whilst the third, also m six books, cairied on the tale 
to the end of the aiitbor's life. The first j>art is entirely lost. Of 
the second we have copious excerpts in the Chronicle of Dionysius of 
Tell-Mabre“* and in twoHSS.in the Biitisb Museum.*® The third has 
fortunately come down to us, tliongli with considcmble licunie, in 
Brit. Muk. Add 14640 (of the 7th century)."® This book is w’oitby 
of all pr.ii.se for the fuliie.s8 .and accuracy of its infor.n.ition and 
the evident striving of the author after ini part nlity. The Syriac 
■Style, however, is very awkw^aid and iinolvod, and abounds in 
(Ireek words and phrases. Of seaieely less value for the history 
of Iris own tiino is another work i-ntitled Jiuntraphic^ of Kasteni 
Santis, men and W’omeii, contained in Bnt. Mus. Add. 11647, ff. 

1-135.-* These lives were gathiued into one eoi jiu.s about 569, os 
appears from the acconul of the combination of the im)n.a.steries 
of Amid during the jicrsocution of 521, wdiich was juit on paper 
in 567,-® and from the liistory of the convent of St John, extending 
from its foundation in 3.^9 to 568.-** To lhe.se lives Land has added 
three more, wirioli are ascribed in MSS to John, but do not seem to 
have been included in this collection.-’^ 

The name of Zacliarias Rhetor oi Si liola.stii ns, bishop of Mityleiie Zackar- 
111 Lesbos,®'* inn.->t next be mentioned, for, though .a (Ireek author, las 
Iris w'ork has cnleied into the Sj rise litiTnture a.s }uit of a compila- Rhetor, 
tion by a Syrian monk. The Ecclrsia&ltcftl Jlistonj of Zaiharias 
seems to ha\e teimiualed about the year 518, w'heiea.s bis Syriac 
trau.slutor was writing as late as 569,-® and even later. The MS. 
in the British Museum, And. 17202,’"* caiinol bo joiinger than the 
beginning of the 7tli century, and is I’learly the couii>ilation of a 
Monophysite, who used Zaidiarlis as bis chief autljoiityin books 
iii.-vi ; wheieas books i., ii., and vii -mi were galboied lioiu differ- 
ent souiees, siicb a Moses of Aggi 1 (about 5f)0-f>7(*\ Simeon of 
Beth Arshain (see above, ]>. 832,, Mara of Amid (see uboxe. p. 833), 
the correspondi’iicft of Julian of llalicaiiiassus and Sevcrusol Antioch 
(s<‘e aboM*, p 834), tlie lii.story of John of Kphe.sn.s,’** Ac. Jn a 
Syiiac MS. m the \ atuan (No ixlv.)®® we Jimfa .seiie.s of extricls 
fiom this Syiiac work (f. 78 .sy ) as a lontiniuitjon of (oiiioiis ex- 
eerjits from the (beck histories of Sociates and Theodoiet. 3’ho 
la.st of thc.se, on tlm juiblic buildings, .statues, and other decorations 
of the eiiy of Rome, has been larcfiilly ic-cditcd and annotated by 
(Iiiidi ^ 

AVc turn from tin* historians to the a.scetic writeisof this century, 
wdio seem to have been iiioie ]iri/ed by their (ounlrMuen, though 
I f'lr less valuable to iiH. And tirst W'e iin'iition the uiitiiorwho is 
commonly called John Sribb.i or “ the Aged," jilai mg him hero on John 
the authority of As-semaiii {// O , i. 433), lor 'Ablul-islm' claims him Sabbil 
at> a Nc&toiian (//.(>., jii. 1, 103'. ili.s Jl.'iiit is given as about 

ly Hee l«aii(1, JiHtnuri, litMhof rou I p/irso., der cnie ,S//MM/ir hinlu nhispiriher, 
iSfHi A vi’iy itsi'iiil Imuk 

»» K //., e*l. Curetou, l»k. i. eh J!.(f , m KM) ; l•^l|lut jip .s^ mo. 

22 Adil. 14017 (daU^I Oss;, II IMOI’IO, A.I.I 1 K. .0 Ol.iO 4 s...), II is'.i *'00. 

Kititi'il liy L'liid, .inred S>n , ii. 2''9-3’J» and 3^6 .ii'l Nt aho a .sniail liag- 
iiiiiit, thuL, fi*i»m Add. f 201b. 

“* Kditrd byruirtiiii, IS.W. Tlirir is an I’liglish tran.slation )o R. rnyiu’ 

Siiiitli, lht>0, and u (jeiiiiaii one by Selioiifi Idei, K:i>2 
21 EdiU>d b> Land, Anrrd. .Sj// , ii 1 2sh 
2* Annd ii 212, 1 li , he»* ulsu j) HU, last two lines. 

2C Jlnd., II. 2h«, 11. 2, y. 

27 Jbiil., 11 . w4.') .SOi Ihatof Jacidi Iiiird/''ati.i(fAu/ , p '(>1) is not his, hI Irast 
III its nri'sent sIwijk* (siTaboM', p.t>y3) 'I'Iipm* is a Hlij'*if l> difleront icdaction ol 
it 111 tlie Riit). Nation, at I'aiJh, Aiir fondh 141 (Zoleiibi ig, Cotnl , p lh7). 
ss Her JmiuI, Joan nri Ilihchof vtoi hphmis, p ,«iid Anad .Sy; , iii , Picliiee. 

2s Jjand, Anted Sto , in. jip .\i , xii., ami p. .0, 1. 21 a/. 

30 See Wiiglit, ( utal , p 1040 yi/. 

31 Not H few chapters in books mj \ seem ti* lie derived, in pail at any rate, 

fioiii the M*eond part of tlie 7 Ht >Unv 

32 I’aUd , ill. 2.'i3 ; JI C , II .M sij , M;n .Siri/*n<»um I'tteiuni CoUrrtin, x 

pp. xi.-M\., .'!32 ,S8S Tin* MK, which AKseniani i'uIIh “ pervetuntiiH, MyiiaeiH 
lilxMifi stionghvlis e.\ai*BliiK" (p 2''i:5), is not likely to be earlier tliari the middle 
of the 8th eeiitur)', as it l•ol^U^lla a woik of tlie pHtruicti Elias, who sat fiuiii 
708 to 72S. 

■*3 Jl 7»d*« Stnnrn drJJn T)r\trt^tnnr di Unmn, Ac , from tlie JUiUrttiuo delUt 
we ArthioUttfoa d\ linnui, f.ise iv anno 1SK4 (Rome, K-H'i) 11 is also 
extant in a Mhorter form in Rrit Mum. Add 121M, f l.'iSa (see Wnghl, Intal , 
p 984 ; (Jni'K, p. m/ ). 

34 The] > is Home uncertainty alioiit ids riMine In 71 0., 1. 434, A.sbeiimui gives 
Oct John of liilaita, which, he says (p 433), is a 

convent at Nineveh, on the opposite liauk of the Tigris from Mosul. In vol 
iii. 1, 103 he prints Oct , which lie lenders .loanues 
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550. His writings consist of short sermons or tracts, exclusively 
intended for the training and study of monks and cconobit^ and 
a number of letters. ’Abhd-ish5' (loc. cU,) say^: ‘*he com^sed 
two volumes, besides mournful epistles, on the monastic life.** 
They were collected ^ by his brother, who has prefixed a brief apology, 
at the end of which the reader may find a cunous example of affected 
humility (B.O.y i. 436).* Two short specimens of the style of “the 
spiritual old man,” mh- Shaikh ar-ruhdnif are printed in Zingerle’s 
Monumenfa St/r., i. 102-104. 

A little junior to John Sabha was the even more widely known 
Isaac of Nineveh,* to whom the Nostoriaus also lay claim.* His 
date is fixed, as Assenmni jioiiits out, by the facts of his citing 
Jacob of Scrugh and corresponding with Simeon Stylitea the younger 
or Thaumastorites, who died in r»93. According to the Arabic 
biograjdiy, printed in Zf.f)., i. 444, he was a monk of the convent 
of Mar Matthew at Mosul, and afte.rwards became bishop of that 
city, hut soon resigned his office and rctire<l to the desert of Sketc 
in Kgypt, wdiero he co]n}>osod his ascotic works. According to 
'Abhd-isho' {H.O , iii. 1, 104), Isaac “wrote seven volumes on th« i 
guidance of the Sjiirit, and on tho Divine mysteries and judgeineiits 1 
ami dispensation.” Many of his iHscouraes and epistles have lieen 
catalogued by Asseinani, B.O., i. 440-460. The MS. Vat. exxiv. 
contains tlie first half of his writings {Catah^ iii. 143), and similarly 
MSS. jlrit Mus. Add. 14032 and 14033 ® The Arabic tianslafion* 
is divi<led int<j four hooks ; the Ethiojuc is iiatnrali}' derived fnuii 
the Arabic. A (Ireek version was made from tlie original S 3 niac 
by two monks of St Saba, near .b nisalcni, named Patriciijs and 
Abraainius. mi which see Aaseniaiii, 1i O , i. 44.5, and Bickell, CW- 
spretus, p. 20. The only piinted spcciiiicns of his discourses arc 
tw'o in Zingeilc’s Monumenfa Si/r., i. 97 101. 

Another author of this class, but of less mark, is Abraham of 
Nejditai,® who ilouiished lowauls the end of the 0th ccutiirv and 
in the eailv part of tlie 7tli.7 Him too the Ne.sloriana elnim as 
theirs * 'Ablid-isho* .M])oaks of “ vaiious works” of bin,* hut our 
libraries seem to contain only eight short di8coiirs(‘s, the titles of 
which are given by Asseinani, //. O., i. 404 They have been trans- 
lated into Arabic, and there was also a Persian version of them by 
Job the. monk {Ji.O , iii. 1, 431). 

We ri'coid here the name of Moses <if Aggel as being one of those 
w'bo, after liabhula, undertook the tianslation of the writings of 
Cyril of Alexandria into Syriac. He made u version of tlie (Jfa- 
phyra^ at the reejuest of a monk named Pajdniutius, from whose 
letter “ we Icuni that the treatise (hi IFoiship vi Spirit and tii 
Truth hail been alri'ady translated,** whilst fiom tho re])ly of 
Moses, as (juoted in ii. 82-83, it i.s obvious tliat he w’as wi iting 
after the death of Philoxenus and tlio cliorejiiscopus Polycar)). 
Hence w’c may place bun soon alti’i* the mublle of the century, say 
from .560 to .570, Mucli later lie cannot be, because his translation 
of the History of Jaeob ainl A.syatli (see above, p. 826) has been ad- 
mitted inlo the Syriac, compilation that passes under the name of 
Zacliurias Ithetor (see above, p. S3.5).**‘ 

peter of (’allinn'us (ar-Itakkah), .Facobitn patiiarch of Antioch, 
.578-.591,^^ dcsci v«'H meiitioii on account of bis huge contioversial 
treatise against Damian, palriandi of Alexamliia, maiiuscripts of 
])art.s of which, of the 7th and 8lh cfiitiiries, arc extant in the 
Vatii’an ami the British M nseiini.*’' OtluT wntings of his an^ an 
anaphora,*® a sliort treatise against the Tritheisls,*^ sundry letters, 
ami a ineliical homily on the (hm*ili.\ion of our Lord In the 


llalinthcMisis, t r., iroiii ad-Duliynh, inolinbly ineaniiij- TUli,\at MSlik 

ibii Tuiili, oti the bank of tho Phiptiiates behiw ai IlakKnh aii<l KahUit 
Malik ibii Tank. In tho Valican i'ululnyuf bo ealh him Uahatlicnsi'., wiitiii};, 

linwever, ui Syilac. Hut Iniw can mean “of ad- 

Daliyab" Following tho analogy of ^ 


caCHO>^CD 5 and tho like, it ought rather to mean “.Tohri «f the 

Vino-nranchcs,*’ or “ J(din witli tho Vaiicoso Vein*!,’’ or (ns m Arabic) “John 
of tho lJuckets " 

I Wee Wriglit, Cuttfl , ]> 86 .*I, ; In tin- /JO,! i;u, .\ss('niam givca an Arabic 
\crHion f)l 1 1 ftoni ii Vatican WW. 

9 Foi a list ol them in Syi lac and Arabic, sec /f O ,i 4 . 1 .'! IH, and comp. Wiight, 
/ oht/., iip _.fiK2, f».S4, Si!0, S70(No. IC.), Tlicic is also an F.thiopic \cision,,,lmpcnci 
Manfii'tinvl, made fioin (lie Aiubic; bcc Zotenberg, ( atnl ties MSb. Lthumiois 
de la Itiht.JSatwn , No. 115, ji 134. a Jt.O., i, 414 

4 Ibid., Ill 1,101 JJ Wiiglit, ratal., pp 509, .'>70. 

• Alsowiitlcn NclliiMirand Nc])lii.ilh , .sec Ajisi-niaiM, f Vihi/. rnf.,iii 1.18 But, 

w w« can (liid no (race of any such town as Nci»htai, the naine of 
may hn\e home other origin. 7 Ji,o , u,. i, 191 ^ i,oto I. 

« Ooin]iare Wiight, ('utal., p. 1S7, No. I.'i4 8 P.O., ui I, 191. 

1® Theieseein to be ten 111 Cod. Vat ceecxlx.; see Mai, Scriptt.Vett. Nora Coll.. 

65. 

s Cod Vat cxii. (Catnl, In. .53); (Jindi, Hendiconti della It. Accademia del 
• mcii, May and .Tune, issi., p. imu 

!! ^-^*‘**’ <1ate S.”).! fUVigbt, CataK, p. 401). 

* iV ^*^*‘’V* f‘fuphi/rii only (l^e leaves remain (CatitL, iii .54), 

and tlie M.S. 111 the British Musenin, Aitd. 14.5.'.5, is veiy Imperfect (Wright, 
Catal., p. 48.8) As (luuli has bliown, these two MWW. au* merely the dujif'ia 
Wtfwhra of one eodex. U B.n , 11 . 99. 339 . nurdlpbwiiR, Chron. Ikcle* , i. 2.".0. 

" B.0 , 11 77-82 ; comp Bai-nebneiis, Chron. Kerlri., j. 257. 1« Jt.O.. 11 . 77. 

17 lint. Mus. Add. 12155, f. 2.nb (WViglit, Cattil . p 951). 

is Wnght, L'atal., p. 1314. But. Mus. A«ld. 14591 (Wright, Catal., p. 671). 


dispute between him and Damian was involved hii ^ncellns and 
successor Julian, who defended Peter against au attack made tij^n 
him by Sergius tbe Armenian, bishop of JEklessa, and his brother 
Johii.aS^ 

Of the numerous Nestorian writers of the 6th coiitujy we unfor- 
tunately know but little more than can be learned from the cata- 
logue of ’Abhd-lslio'. Their works have either been lost, or else 
very few of them liave a.8 yet reached our European libraries. 

The successor of Narsai (above, p. 830) in the school of Nisibis A 
was his 8istcr*s sou Abraham,*^ who must have lied from Edessa o 
with his uncle.** II is pi incipal writings arc commentaries on Joshua, 
Judges, Kings, Ecclcsiasticus, Isaiah, tho twelve minor prophets, 
Daniel, and tho Song of Songs.** 

To him succeeded as teacher John, also a disciple of Narsai.*^ II i* J 
wrote coiiinientaries on Exodus, LcviticuK, and Numbers, Job, Jero- b 
miah, Ezekiel, ami I*rovcrbs ; also controversial treatises against 
! tlie Magi or Peisiau jiricstliood, the Jews, and (Christian) heretics ; 
a lx)ok of (piestioiis on the Old and New Testaments ; and various 
hyiiins. If the discourses on the plague at Nisibis*® and the death 
ol Khosrau I. Anosharw'an bo really by him, be was alive as late 
as 679, in tho spring of which year that moiiarcli died.*® 

John was followeilby Josejih lluzaya,*^anothcr (Iisci])le of Narsai,*® J< 
and tho first Syriac grammarian. Of him Bar-Ili‘bra*iis obs«*rves*® H 
tlmt “ho changed tho Edessonc (or Western) mode of reading into 
tJie Ka.steni niwlc wdileh tlie Neatorians employ ; otherwise during 
the whole time of Narsai tliey used to read like us Westerns.” He 
was the. inventor of some of the Syriac sign.s of iiiterpuuction,*® and 
wrote a tieatise on gramni.ar and anotlicr on words that aro sjudlcd 
with tho sanio letters )»ut have dilferent meanings.** 

Of M.'ir-abha** the Elder, ratholicus from 630 to 562, wc haveM 
already .siiokeu above as a translator of the Serijitures (p. 826). He al 
uaa a convert from tbe Zoroastriaii religion, and seems to have been 
a man of great talent and versatility, as lie mastered both the (Ircelc 
and Syriac languages. R(*ceiving baptism at Hcrta (al-Hirali) from 
a teacdier nami*d Josejdi, be went for the piirjioses of study to Nisibis, 
and afterw.artls to Edessa, where he ami liis te.acftor Thomas*^ trans- 
lated into Syriai’ the liturgy of Nostorms.*® They visited Constanti- 
nople toj4,*thor, and, escaping theiiee at some risk of their lives, be- 
took tlieiiiselve.** to Nisibis, wliei'e blar-abhu became eminent as a 
teacher. On being chosen catliolieus he opened a college at Seleucia 
and lectured bhcrc. Unluckily, he got into eontiovcrsy, it is said, 
vith the Persian monarch Khosrau I. Anosliarwfiii (631-679), who 
bcuiished him to Adhaiboigan (Azertnjan) and dcstroyinl the Nes- 
torian c'hurch l»e.si(le his palace at Seleucia. Mar-abliii, liowever, 
had the temerity to return to Seleucia, was tliiown by the king into 
jirison, and ilied there.*® His il(‘ad body wa.s cairied by one of liis 
disciples to IJertu, where it was buried and a monastery erei'tcd o\ er 
the giave. lie wrote *^ eouimcntaiies on (Jenesis, the JValms, and 
J|iovepbs, and the epistles of St Paul to the Koiuans, Corinthians, 
(Jalatians, Kpheslaiis, Philippian.s, and llelirews ; various homilies ; 
synodical cpistle.8**; and eeelesia.stical canons** In these last he 
o]»I)o.sed tlie jnw'tice of luaiTi.ige at least among the liighei ordcis 
of the clergy, the bishops and catholics. What is meant b> his 
“eimoiies in totum Davidem” may be seen fioni such MSS. of the 


2*' B O , 11 833; llar-IIt>l)ra*us, Chron. Kahs., i. *259. 

'-i B.ii., 111 . 1, 71. AsHomaiii wtnikl *.cem to have contouiirlifd Imn with a later 
Aliraliaiu of Belli Bitblmn ; see Ins note, B.O , in. 1, 031. 

K TlieieseiMusto boiiorensoii foi nlciitifyiiiK him with Abialmm “llieMedo," 
whoin Simeon of Beth Arshain nicknaiiieB “ the Ileatei of Batlia ”(/kO , I. .8.5*2). 

23 Tin* hyimi upjiended to Nestorian conies of the Psaltei probably peitaiui* 
to this Abiahaiii and not to the later Abniliuiii of Beth Biitdian (m*i*, lorex- 
.'on}>le. Blit. Mn*!. Add. 7J5r>, 1. 1.57b); eoinj). Bickell, Loiibpntuh, p. 37, and 
ilotlinaiin, Opuar. Nf'itnr , xi , note 2 

2» B (>., Ill 1, 72. Here attain Asseinani seems to have mixed up this John 
with a laU’r .loliii of Beth liabbiin and with John Sabhu of Beth (jiainiai ; sey 
his additional notes in B (l , lii. I, 631, 70S. 

25 iMning the time of tlin eatholies Ju*se])h and K/ekiel, from 552 to 578; 
see nil., 11.413,433, note 2. 

The hjjim m the Nestonan MSH. of the Psaltei (mentioned in note 23 
Bleive) IS piobably by tins Jolm and not by the lalei John of Beth Raliliaii ; 
eoiiip ilotrinann’s note ivrerred foabo\e. The monastery of Bahhan Z^khii 
ishiT («)r Isho'-KPkhii) m Bfisen was not rounded till about 590, and ZCkha-isho' 
himself flid not die till the tliirleunth year of KLosruu II. ParwOz, 603 ; see 
B.O., 111. 1, 472 

w 7 (it al-Ahw’az or Khil/ist.'in. He must not lie eoiifoiinded with Joseph 
1Ja//n\a, of wlif>iii we Khali Kis-ak lieieafter (see p. S38 ifi/ru). 

Bar-Hebiieus, Chron. Bn lot., n 78, says tliat Joseph lluztlyn was the Im- 
mediate succeH.sor of Naisai ; but the Nestoi tan writer cited hy AsHemam (B.n., 
111 . 1, 04) IS likely to he lM*ttcr intorined. The pasHaRO quoted ibid., ii. 82, points 
in the same din'etion ; romp, also B.O., in. 2, cnixxvii. 

2'» Ini.f it. , eomp. B (}., 11 . 407. 

Ki*e Wright, < 'aUiL, p. 107, col 2. Asseinani {B.O , hi. 1, 04, col 2) has mis- 
translated the words SsJU A i W us It Comp. Ilolhiiann, 


Opitic. Sntor., mu., xi. 81 Berlin, Boyul I^ibiary, Sachau 226, 4 . 

Bar-licbneus, (Envres grammaticales, ed. Martin, n. 77. 

*3 IToiwrly MiUT(i>ubha, but we shall wiite MAr-abha. 

84 rroliablj, the sanies wdio is mentioned among his di&ciples in B.O , IF. 4 12, ami 
some of whose writings are enumerated by 'Ablid-isho' m B.O,, in 1, KO-7. 

85 So 'Abhd-ishd‘ in B.O., iii. 1 , 30 ; but in Brit. Mus. Add. 7181 llio same icniark 
is made as to the liturgy of Thooiioro of Mopsuestia (see Rosen, Cafal., p. . 59 ) 

«7 bb li TS, notes 1 , 2 ; Bar-Hebrieus, Chron., Kccles., il. 89-95. 


87 B.O , I 
89 hid., 
Coll., \ 21 . 


,lii 1,75. 


88 Ibid., hi. 1, 70, nob* 4. 


iii. 1, 81, and note 1 ; comp. Cod. Vat. ccc\i. in Mai, Scriptt, Vett Sova 
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Psalter as Brit. Mns. Add 7166^ and Municlii cod. Syr. 4 (Orient. 
147).* Hymns of his are also extant.* 

Abra- Under Mar-abha flourished Abraham of Kashkar (al-Wasit), dis- 
hara of tinguished for his acquaintance with philosophy and for liis ascetic 
Kashkar. virtues. He introduced certain reforms into the Persian monas- 
teries. After living for seme time in a cave at Jlazzah,^ lie betook 
himself to Jerusalem and thence to Kgypt. Returning to his old 
liaunt, he led the life of a hermit for thirty years, travelling into 
tlie far north as a missionaiy. llo died at TIazzah, but his body 
was secretly removed to his native place Kashkar. Ho wrote a 
treatise on the monastic life, wdich was translated into Persian by 
Ills disciple Job the monk.® 

Ho must, it w^uld seem, be distinguislicd from another Abmham 
of Kashkar, who lived about the same time, and with wliom Asso- 
mani has confounded him.* This Abraham was a student at Nisihis 
under Abraham the nephew of Narsai. Thence he went to Herta 
(al-Hirah), where he conveited some of tlie hcatlien inhabitants, 
dsited Kgypt and Mount Sitini, and finally settled down as a hermit 
in a cave on Mount Izlsi, near Nisihis, where a great number of 
followers soon gal liered about him and a large monastery w’as built. 
He introduced stricter rules than heretofore among the cceiiobites.^ 
His death did not take place till towards the end of tlic cciitiiiy.® 
Thco- Theodore, bishop (»f Alaru or M<*rv, was appointed to tliis see by 
doro of Mar ahlia in jihice of David, whom he had dejioscd, alioiit 540. 
Merv, He seeiiis to liave been iiineh addicted to the study of the Aiisto- 
tclian dialectics, since several of the translations ami treatises of 
Sergius of Ras'ain are dedieated to him.* Among his own works 
there is mentioned “ a solution of the* ten questions of Sergius.” lie 
also composed a coniinenlaiy on the Psalms and a inetiic.il history 
of Mar Eiigeniiis and Ids companions, wlioiMine from Klysina and 
introduced asceticism into Mesopotamia about the beginning of the 
4th century. What may have been the eonteiits of tlie “liber vaiii 
arguineiiti” w’hioli he w’rote at tlie leqiiest of Mar-ublia hini.self it 
is hanl to guess, in ilio th fault of any eojiv of it. 

Gabriel Tlieodore’s hroHicr (labiieb bishop of llorniizdsliei,’* is stated by 
ofllor- *Ablul-islid'^^ to nave written two eonliovorsial books against the 
iinzdshCr. Miiuiclices and the (Jhald.eans (aslrolog<*rs), us .also almut iiOO chap- 
ters «,K vai lolls pass:ig4‘s of SiTipture winch ms'ded eliKSHlatioii ami 
cv))hinatn)n • 

Joseph Till* successor of Mar-ahhii in the see of Selcmua was .loseph, in 
of Seleii- 55'2 He stmlied medicine in tlie West and ])rac11ised in Kisilils, 

cia. where lie lived in one of the convi nts. Having been Infrodiued 

by a Persian noble to the notice of Khosrau 1., lie cured that nionandi 
of an illness, and ingratiated hiins«*lf with liim so inueli thu lie 
favoured his npjioininient to the ollice of catholiens. Of his stiange 
pranks and cruelties as arehhishoji soim* aeiamnt, doubtless highly 
coloured, may ho read in iii. 1, 4J32-4Jhi, .and liar Ilehrieiis, 

(yhnm. Krc5's , ii. 05-97. He W'as dcposi d after he had sat for three 
3 a*ars, hut he livcil twelve years longer, during wdiich time no .sue 
ecs.sor was tijipoinled. He jiroinulgated tw'< nty-thiee ranoiisd*and, 
according (o Kli.is, bishop of Damascus (^03},*® after Jus deposition 
•Irew up a list of liis ]ue<lcc<‘.ssors in the ilignity of eatliohcus, 
W'licri‘111 lie would .seem to have paul spcrial attention to tho.se who 
had shared tlie .same fate witli In nisei f. At Icasl ]lar-n4’l)r.Tiis*® (per- 
hajis nota4|uite trnstw'ort by witness in this en.se) gives currency 
t<* the charge of his having forged the consolatoiy ejiistles <»f .lacoh 
of Nisihis and Mar p]phr.aini to PajM of Scleiicia on Ins deposition. 
Paul the A little later in tlie century, under the sway of his smre.ssor 
Persian. E/<‘kiel (a disci]»le of M.’ir-ahhri ami tin* son-in-law^ of his pisslej-es-sor 
Paul), there nourished Paul the JVrsian,*** of Dershar or 

Dcrsliahr,^* a com tier of Khosrau I. Aiiashai w,ni.‘* lie is s;ii<l by 
Jl.ar-IIehruMis** to have been lii.stinguished alike in ccclesiastic.al ami 
philo.soj)hical loie, and to have aspiicd tt) tlie post of nictrojiolitaii 

1 Hosfii, ('lUnL, j) l‘J. 

2 Verrpuhmw d. onent. Ilamhchri/tfn d 1. Tiff ii Stnut^t TUh7 111 

3 SfT Hiekcll, ]) :{7, luid eoinp. lint, Miis Add. 17UU», 1 

Glory to I'lire, Jyord , how (jotid Thott ait ') 

* A villajje near Arbel or Irbil, in l,l<'Mlhniyabh 

8 71 0 , iii 1, 17)5, fol 1, -Ml ; ni ‘7, dcs'clxxm. 

« Comp Ji ()., 111 . 1, 154, note 4, with Ilnlliimnn, Amzuyr, p 172. 

7 Ii n., in. 1, pa 8 Hi.e Jlotlnmnn, Irn' rit. 

IWSi*e blit Mas. Add. (Wright, CataJ , ji. 1154); Hninn, Df J'hilosn2iJua 
reri]iat. up. Syros, ]». 2P. I! O., in. 1, 1 17 

11 Nm‘ it 0 , in. 1, 147, note J, nnd , ih. 2, dmdxn . U-ir Tliduasis, ( hi mi. 
EixIps , 1 . h5, with notr 5 , llollnmiiii, Auv:ufjf, i» 1<17. It the iioini ineiitiuiK d 
by Asscmarii (71 0 , in 1,1 17, hole 4) leally speaks of Abraham of Kn-ihkar and 
still nmieot llabhai of Nisibis, it must be of later dati , and Tloflmruni isinelined 
to iisenlM* it to Oeotgf W'anla, a wiitei of Ihe l.'lth eeiituiy (see .flw ;«;/», p J7J, 
n«>te 1*127). 

la A eormiition of Uoniii/d-Anlashcr, still fnrllier shortened by the Ai .hs 
into lIoriiiiiHlnr. It h identical with Siik al-Ahw.*!/, or sim])ly al Ahwu/, on 
the rnei K.'iifin. See Noltleke, Gnch. d. Perser u. Amber, p. lU, witli note a 

13 /<(>., in 1,117, 

14 Und., 111 . i. 4.‘{.5 Elias Iiai ShiuayA cites Ins “synod”; sec Bar-llebiwus, 
Chron. Ercle^ , ii. IHI, note 1. 

18 In Ins Nonukarmn, quoted by Assemani, JI.O., iii. 1, 431. 

18 (viron Kicles , n. 31. 

17 See n.O., in. I, 43rj-43& ; Tlar-Tlebneiii, Chron. Eitleg., li. 07, 103. 

18 It <} , 111 . 1, 4311 ; Kenan, Df Vhxlo^ PirifMit. ap Syros, pp. 10-22. 

10 a jdace not known to tin* piescut wider 

» See Noldeke, Gfseh. d. Perser u. Aruhrr, ji. 100, note 3. 

81 Chron. A’cc/i’« , n 1*7. 
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bishop of Porsis, but, being disappointed, to have gone over to the 
Zoroostrian rclidon. This may or may not be true ; but it is cer- • 
tain that Paul thought 1001*0 of knowlctlge than faith, for thus he 
speaks^: “ Scientia enim agit do rebus proximis et manifestis et 
qiiiB sciri |>os8unt, fldcs autem do omnibus roateriis qum remotie 
sunt, neqnc conspiciiintur iiecpie certa ratlone cognoscuiitur. Ha*c 
quidcin cum dnbio est, ilia autom sine dubio. Ouiiio dubium dia- 
sciiRioncm parit, dubii absentia autem uuanimitatom. Scientia 
igitur potior cst fide, et illam prro hac eligeudum cat.’* Ikr- 
llebneus speaks of J’aiil’s “adtniruule introdm-tion to the dialectics 
(of Aristotle),”^ by wliicb bo no doubt means the trt'iiti'io on logic 
extant in a single AlS. in the Brit. Mils.*"* It has been edited, with 
a Latin translation ami notes, by Ijand.*'® 

AlKuit this same tiino Assemani places tlie perioueulc.s Bodh, wlio BikIIi, 
is said to liavc bad tlic charge, of tlie (^iristiniis in the rcruoler ilis- 
triets of the Persian oinpiie as far as Imlia. Among his .ritiiigs aro 
spocifiiid ‘'disconrses on the faith and ngaiii.st th» Maiin hccs .ml 
Mareioniles,” as W'cll as a hook of “(Jrei*k qm'stiniis,” probably 
iiliiloHophu al, hearing the si range title of Jlijdi Mtifitt All tlic.so 
have perished, hut his naimi will go down to remote jiosteiity as 
tho translator into Syriac of the (olhrtiou of Imli.iii talcs com- 
monly called Kulllah and Of this w'oik a .single copy 

ha.s coino dowm to oiir time, pieserved man Orienl.d lil>iar\. A 
fian.S(Tipt of It was first pro* iiied hy Bickell,"* who, 111 conjuiirtion 
writh Bcnfe^q edited the hook ^Leipsie, IsrO) . and since tlicii tliice 
additional copies of Die same oiiginal have hecn got l»y Sachaii.^’ 

’I’hat Ihldli mado his Synae liaiislatiou fiom an Indian ^Saiiskiit) 
oiigimd, a.s ‘Ahhd Lsho* asseits, is wholly unlikely; he no doulil 
had hetore liim a Pahlavi or Persian xer^'ion.*^ 

Just at this period Die Kestoiiaii (’lunch rni a gn -at ri.sk ofHanuntiS 
disinptioii fiom aii iiiternal .schism. Haimriiia of llcdhaiyahli, of lU*- 
the .siieee^ ,or of .losepli Hfi/aya in the school of Nisihis, win) liad, illiai}!ihli, 
it 18 .said, a following of t'OO jMipil.s.-*- had dans] to as*-.!!! the doc- 
trines and cxegi sis ol Theodore ot Mo]».su(*stja and to lollow in .some 
points those of ( 'hrvHo.stom.^* He eommencid Ins woik at Nisihis, 
under the metroj»olitan Aha-dh'ahhri(hi),*‘‘ hy ]iuhlishiiig ii revised 
edition of the statuti s of the sihool.-**' Dining tlie lime of tlie 
eaihoheus K/ekiel he hroiight forward hi.s theological 

views, whicli Well* eoudemiied at a SMiod held under the next 
e.itholieiis, Isho'-yalih of Ar/ou (r».Sl-,M»5),'*" ami at .mother synod 
]»re.sided over hv his .sueces.soi, Salihr- islici' (rdbl tJOl ).•*'* On the 
d«*.ilh of this lattei a struggle* took pl.ie*e* ]»(*twe*eu the inal fictions, 
the orthoelox Ne*stoiiaiis piillmg foi ward as the ir e aiididate Diegoiy 
of Tell-lb*Mm',**'* hishoj) ol Nisilus, whiKt tin* othe*is siijiporled 
<Jie*gory ejf Kashkai, a teaehci 111 the school ol M.iho/e or Selik 
(Se leiieia).*** The lulhieme* ol the Pe*r-.ian eoiiit deeidnel the matter 
ill favour of the latter, who w.is a /u r'somt fjndn in tin* eyes of thej 
epie'cn Slniiii and Inr ph\s]ei.m D.ihiiel of Shiggai (Siiijar),'** a 
k<*eii Moiioplivsile, w’ho iiatmallv aiaihd hniise It of tins oppoj- 
tninty I haim the riv.il se*( I oi (’hiisli.ms. Dregoiy was not, 
liowever, a pin s 11 of Ilaini.iiia, hut an oilhodox ISrstoiian, a.s 
ap]>i*ai«< fiom the ae'eoimt give*n of the sMiod euer wlmh lie pie- 
snlesl,^-* Jiy whie*]i iln* Niceiie e*reeel was coiilniiied, the e'ommciit- 
arie*s of Tln*e)iloie of Mopsnestia apjneived, ainl tlie memory ami 
wiitingsol IUi-saum."i viiid legatee I ag.mist Ins assail, mis. He dicMl 
at the end of three ye*.irs (i)07), and tin* archie*pis(-e)p.il see* remained 
\.ie*iiit till afle*r the innnlei of Khosi.m H. Pin we / m (!2.S, dniing 
whie*h time ot j)er.secntioii Piahh'ii the an hnn.meli lie distiiignishi-il 
hnnst If as t in* h*.ad<T and giinh of the Nesston.m (dnin h. In thei 
o\e*rthiow' ol Kliosiaii tin* oppressed Ni*siorians hole a]i.iil, nnuo 
e*spe*e*ially Shaintri^* and Knit.i, Die sons ol the noble V.i/dni, who 
li.iel he>eu the diieeloi of tin* land-tax of the* wlntie* kingdom and 
had iiiiiassi*d an einuinoiis foitnnc, whnli the kin:' conliseate'd.** 

To ivtniii to Ihiiman.l, his woiks, ns enunnia^.el l.\ 'Ahinl i.sln)’/*^ 
are eommentarie*s on Deiiesis, .loh, Psalms, ]'iom*i1h, In l■^*sla.ste*.s, 
the Song e»f Songs, the twche inmm pioplnls, Dn* (Jes-^pel ol St 
M.iik, and tho epislle*.s of St Paul , e‘xpt»silions of Du (Nicene) 
cieesl and Die lituigy; on the oe e-asimis ol Die* eelobintioii of Palm 

22 fii the I’lelar*! lo Ins I(>yir,iii bv biunl (sie* iioti* *J5 Ih'Iow). 

’Jri Chion /'.'i »/•--«., ii t*7. -’l A.ld 1 5.Mi , w'f* Wi a'lit, r«/n/ , p 1161. 

28 Aiirrd S’//? , IV., .Sji*. text. i>p. 1-. 2 , tiioi^l , pj» I-.tO ; iie»U*s, j)p li'J 113. 

28 lU) , 111 *1, ‘Jiy 

27 Assemani, lor rit , rinli* 1, ]>ro]>nsos to H'.kI AUph AUlhn. “tb** Tbons*nnI 
W'ohIs bul Ahph t/u/ons iiiort likih to Im* a rMiiiijdinn ol ^o||ll (jink wool. 

23 Tbo Synae title keejts tlie* rdilci loims K.ililii;.>h uiid l)uitin.i.;lt. 

2iMJottnigen, niiiieiHil^ libiin j , MS Oiimt Jh<l 

30 Jle*ilin, Knjal I.ibian, K« ban I3i*, 111*, 150 

*31 iSer Kiith Falfonei, holiluh and Dntniah, Iiitroil., xlii. v/ 

31 It n , III 1, SI, note 2, 437 33 Jhui., in. 1, HI, nolr* 3 

34 Who was probably, tbe'H'roni, the inirne'diute* i»iee|i*ee*shOi oi (In gory (5%). 

31. It O , in 1, S3, lit till* emi of tin* lirst note .3e» Jhul , n 413 , in 1, 435. 

37 Ihid., II 115, 111 1, lOS . Kui- 1 Ii*bfU‘UH, Chron ICrclis , ii 105, imti* .1. 

31 7;<> . 11 . 417), m 1 H2, 441. 

3'> N t armnntnriv^, (ih Assrinnni traiiNbiteH fUtmdjtt 

40 7,0,11 41«!; Ill 1,440 Wi*iie*i*il iiotbelieve* tlit*«late*inpntsof Bai lIi-brieiiH, 

Chmn. V , n 107. 

41 h. »• /;.0., n 40t too, 41»>, 472, Bar-Hebrirufi. Chron I rrlen , n lOt* . NoMeki* 

Grifh d rorner u .iraUr, p 35H, ni tbe* note; Ilottmaiiii, Ansfmjr, pp IIS 121 

42 B O ,111 I, 4.5*2. 43 Hi e Jt.O ni J, 471 

*4 See liofliiiann, AuKuyf, pp. 115 121 ; NoUleke, Gmh. d Vfrser ?e Arnhtr 
p 3h3 To )h/(Iiii ih asenlieel a bytriii wliieli uppt'Uiu ui Nesionati I'siiltoia, 
c g , Wiigbt, Catal , i> 13.5 ; Zolenlx-tg, Catul., ]. 0 45 //,y , m i, 83 SI. 
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Sunday, Ooldon Friday,* rogations, “ and the invention of the 
r ross ; a discourse on Talin Sunday ; and various otliur writings in 
which ho attacked the teaching of Theodore of Mnpsuestia, and 
wliich the church therefore jilaced on its index exjnir^toriua,^ 
Joseph of The doctrines of llannana found a warm champion in Joseph of 
llozza llazza (Arbfd or Irhil),^ with wliom Tiabhai the archimandrite 
entered into controversy.® Ho is said to have composed some 1900 
tracts, of which ’Abhd-isho' mentions about a dozen as “profitable,” 
whence we may conjecture that tlio rest were more or less deeply 
tinged with liefcsy. The chief of them are— on theory (or specula- 
tion) and practice ; the book of the treasurer, containing the solu> 
tion of abstnise qur.stir>ns ; on misfortunes and chastisements ; on 
tlie reasons of the ]>rincif)a1 feasts of the churcli ; tho book of the 
histories of the Taradiso of tho OrionUls, containing many notices 
of ecclesiastical history ; an exposition of tlio vision of Kzckicl and 
of the vision of St (Irogory ; of the book of the merchant*; of 
( pseudo- )l>ion 5 ' 8 iii 8 (the Areopagite) ; and of the scknlite or 

heads of knowledge (of Kvagrius) ; besides epistles on the exalted 
character of tlio monastic life. JoHC))h appears to have been iiimlo 
a bishop iii his latter days, and to have taken the name of *Abhd- 
ihlio’ ; at least a MS. in tho India Office (No. 9) contains a tract 
on Zech. iv. 10 (f. 241b), and three series of miestions addresse*! 
by a iMijul to his teacdicr, by “Mar ‘Abhd-isii6‘, who is Joseph 
Ha/zaya" (f. 293a).7 

fdio - 'riie successor of Kzckicl ns cath<»licus of the Ncstorians was 
yahh 1. Isho'-ynbli of Ar/oii, fiSl fiyr>.* lie i\as a native of I»eth 'ArbTiyc, 
of Arzon. cducatcjl at Nisibis under Abraham (see above, ]>. 83G), and subse- 
(pu'iitly imulc bishop of Ar/oii (' Ap{avvjvi}\ lie mnnaged to iii- 
gjdliato liiinsell with the Tcrsi.in moiinrcli Iformizd 1 V. ( 579-590), 
by whose inllucnce he was laiscd to the archiepiscopate ; and he 
( oiitinucd to stand in favour with liis sou and successor Khosrnu 
1 1. Tarwe/, as as with the (lr**ck cin])cror Maurice. Doubtless 
both louinl the C’hnstian ni< hbislmp a convenient anihassndor ami 
agent ill ]»nblic and juivate alhiiis, for Maurice had given his 
daiight<T Mari.i in inairiage to Kliosiau.® lie was also a friend ot 
the Aiab king of TIeita (al-Ihrah), Abu Kabus Nil 'man ibn al- 
]\Imidhir, i\lio had Ijeeii converted to Chiistianity, with his sons, 
by Simeon, bishop of 1 17*1 U, Sablir islio’, bishop ot jjashotn, and the 
monk Islio' yeklui.^'* On a pastoral visit to this part of liis diocese, 
the catliolicus was taken ill, niid died in the convent of Himl (the 
daughter of Nubnan) at al-Mirah. Among Ids works arc iiien- 
tiojieiD* n treatise against Kiinoinius, one against a heretical (Moiio- 
phy.site} bisliop wild had entered into argument with him, twenty- 
two questions legardiiig the sacramonts of the church,** an 
apology,*^ and synodical canons mid epistles. 

MSsliiliTi M<‘sliihri-zeklia, also calhsl Islm'-zeklifi or Za kha.-is»lnV, was a 
zgkha. monk of Mount 1/la.** AVlnui many of his brotliethood were ex- 
jiclled from their convent by Ikibhai the archimandrite,** he betook 
liiiiiH<*ll to the district ot Dasen,** and founded there a inonastory, 
which was hoiiccfoith known us licUi Rahban ZektnVihlio’ or, for 
shortness’ sake, IJctli Kablmn sinijdy.*^ He was the author of nii 
eeclcsi.istical iiislorv', which 'Ahdh-ish(V praises as being “exact.” 
Diftih- Dadh-islio' was tJic suc(*cssor of Abraham of Kaslikar as abbot 
Uho. of flic great convent on Mount J/ki,*” apjiarently dining tlio life- 
time of tlie latter, wlio lived ton great age (seo above p 837).*® 
He composed a tiealisc on tlic monastic life ami aiuitlier entitled 
On Silence tn llody and in Spied, a ili.sconrsc on tho consecra- 
tion of tbo Cl II, besides funeral simnons and epistles. He also 
liMiislated or edited a commenfary on The J'arndise of the IVe.steni 
J/im/.v (probably meaning tho Taradise of I’alladius and Jcioine), 
and annotated tb« W’orks of Isaiali of Scctc.*** 

Bar Hereabout too is the date of the monk liar-’idta,** tho founder of 

*idtl. the convent which bears bis iiaimv' a < ontcnii»oiary of Ihibhai of 
1/.U and Jacob of lletli ‘Ablic.®* He was the author of a monastic 
history, which is otlcn (quoted by Thomas of Marga,*^ and seems to 


1 The first T’ml iv afliT I’outecost or Wliitsnniltty, with reference to Acts in. 6. 

2 See IhO,^ 11 . 4Jy Vmi . in. 1, S4, note S. 

4 ii{ 1. 100, TIofTinanTi, p. 11 V. Asseniiiiu eonfounds .Toseph 

T1n7/.i\M ^vitli the oldei Joseph llu/aya, and translates J,lH/z.i}a by **\uhiis" 
instead t»f “ Hiir/ieiis,’ 

fi K 7 , his lettei.s to Joseph of I.Iazzii, B O , in. ], 07, and the tract 7)e Unionc, 
ih , 

fl Aeeonlin" to ARsomaiii, 0 , ili. 1, 1(12, note 4, of Isaiah of Seeto, who, 
aceotdinu ralladius, was orii'inally a iiiiTcliaiit. 

7 See liofliiiiitni, p 117, note J0.07. 

d /; o , 11 4].‘i, 111 1, lOS , Bar Ilebiwiis, ( hion. Lcclcs.^ ii. 10^, note 3; Noldeko, 
Cmh.d I'nsei M. Arafifr, p. 347, note 1. 

d See Nolileke, op rit , p. 2S3, noto 2, and comp. p. 2S7, note 2. 

iw Bai III Imens ((’/non / ctln , n. lO.'i) lues to make out that Nu'iniLn was a 
■Rlonoph'^d**. It'ivt IshiV-ynlih was trjiiiR to pei\ert him at tho lime of his 
death. Hut in Mteh matters he is liaixlly a trustworthy witness. 

n B o , 111 . 1, lOS. 

1* Seens]>eclmen in Asst-maiii's Cuhd of the Vohrnn Library, ill. 280, No.el., v. 

13 Biolwilily a di feiiee of Iuh doetniios addressed to tbo eiiiperar Mauiico; 
see tUK, iii. I, lOli, in the note 

14 Ii (>., in. 1, yifi, note 1. Hee aliove, ]>. 8.36, imte 26. 

15 Ihid.t ill. 1, 88 89. ifi HofTVimiin, Auasxoje, p 202 at], 

17 B.O., ili. 1, 216 noto 1, 2.3,3 in the note ; Hothnann, Auazuge, p. 206. 

13 B O.f iii. 1, 08, note 1. i» Hofliiiann, Juaztige, p. 17.3 

SO B.O.f Ili. 1, 99. 21 jhtd , ii. 41.3, col. 2. Pronounce JBar-'itta. 

22 B.O., iii. 2, dcGclxxix.; llofimann, Avagwje, p. 181. 

23 Comp. WngUt, Catal, p 187, No 152 ** B.O., Iii. 1, 453, 458, 471. 
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have been a work of considerable value. He must be distinjraished 
from a later Bar-'idta, of the convent of l^libh&, near the viTlago of 
Hegblfi on the Tigris,** witli whom Asseniani has confounded him.** 

In tho £ibL Orient, f iii. 1, 230, ’Ablid-isho’ mentions an historian Sim 
wdiose name is given by AR.seniani as Simeon KarkhayH, with the Bor 
additional information that lie was bishop of Karkliu and flourished 
under the patriarcdi Timothy 1. about 800. His name seems, 
how'cver, to have liceu WTongly read, and he appears to have lived 
at a much earlier date. At least Elios bar Sliinuya speaks in bis 
Chronicle^ of one Simeon Barkdya**as the author of a chronicle (in 
at least two books), who wrote in tho reign of the Reiman king 
Kbosrau II. Tarwez, A. Or. 902 — 591 A.i). 

The name of Sablir-isho* tbo calholicus carries us over into tbo Sab 
7th century. He was a native of Pcioz-abadh in Beth Ourxnai, Jshi 
liccame bisbo]> of Lasliom, and W'as raised to tho archiepiscopitc in 
590 by the favour of Kbosrau II. ParwTZ.*® On the murder of his 
fiither-iii-law Maurice (Novomlicr 002), Khosrau resolved upon w'ar, 
and took the field in 604, when lie licsioged and captured tlio 
fortress of Daru, the first great success in a fearful struggle of 
twenty-five years. Har-Helirams states that Sablir-isho* accoin- 
allied him and died during the siego***; but other authorities say, 
oubtlcss more correctly, that he died at Nisibis.** He is saiil to 
havu been tho author of an ecclosiastical history, of which a frag- 
nieiit, relating to the emperor M amice, was Bu^iposcd to be extant 
in Cod. Vat. clxxxiii. ; but Ouidi lias shown that tliis is incorrect, 
and that tho said fragment is merely an extract from a legendary 
life of Sabhr-isho* by soiiio later liainl xk, pp. 559-501).^^ 

About the same time with Sabhr-isbo’, if Assemani bo right,** we Sir 
may place Simeon of Beth Carnini, who translated into Svriac the of 
Chromek of Eusebius. Tliis version seems unfortunately to be Ca 
entirely lost. 

With the 7tb century Ixigins the slow decay of tbo native lilcrn- Pe 
turo of the Syrians, to which tho fiightfiil siifreriiigs of the people Ci 
during the great w'ar with the Persians in its fiist quarter laigtly P** 
coiitiibutcil.** During all those years we meet with 8<a,rcely aW 
name of any note in letters, more csp(M‘ially in weslcrn Syria. Paul 
of IVlla and Tlionia.3 of Harkel were, it is true, labouring at the 
revised ve ‘dons of the Old and New Testaments in Alexandria,*’ 
but ev^n there t):ey w'ero scared by tho Persian hosts, who took 
possession of the <*ity in 015 or 010, shortly after tho capture of 
Jerusalem by another army in 61 1.** A tbinl diligent worker under 
tbo same adverse oircumstaiiecs was the abbot Paul, who fled from A1 
Ins convent in Syria to escape the Persian invasion, and took lefiigo I*xi 
in the island of Cyprus. Here be oecii])ied himself w'itli rendering 
into Syriac tbo works of (irogory Nazianzeii.**^ Of this version, 
wdiicli was compli'tcd in two volumes in 024, tbcic aic several old 
MSS ill tlio British Mikseiim.*** This Paul wa.3 also the translator 
of the Vctokchus of Sevciu.H, of which there is a MS. in the Brilish 
Museum, Add. 17134, dated 075.** To this collection he hiiii- 
B«‘lf contributed a hymn on the holy chrism and a translation of 
tlie “(lloria in cxcelsis.” 

Tho name of Mai fit ha ^ is tho first that deserves merit itm here, M 
more, however, on aci’oiinl of his ecclesiastical weiglit and position of 
than his literary merit. IIo w'a.s a native, of Sliiir/ak (0, a village ri 
111 the dioceso of Beth Nuliadhrc,** W’as ordained priest in the eoii- 
Vi'iitof Nardus, lived for twenty years in tho convent of Zakkai or 
Zacclncus at Calliniciis (ur-Kakkah), and w'ent thence to Ede.s.sa 
for purjioses of stud). On returning to the East, he resided in the 
convent of Mar Matthew at Mosul, where he occupied liimself ivith 
remodelling its rules and orders. He sideil W’ith the Mono])hy.Hite 
party at the Persian court, and, after the deal li of the physician 
Gabriel,® found it advisable to retire to 'Akola (ul-Kntaii).® He 
W'as eh'vatcd to the dignity of metropolitan bishop of Tagli»‘‘tb in 
CIO, after the establishment ol jieaco Ixdween the Grc as and 

2r> Kim) IlDflin.iiiii, p. ISI, iiute 1414. 

y; IK, 111 1, 45S. »7 Sir Koseii, Vatnl., p. 88, col. 1, 2. 

28 The tlilfcience in wiltin'? lictwcrn an(l|^^0 w not great. Tho 

prominciation of the wonl Uflfs IS not quite certain. 

28 li 0 , 11 . 413, iii. I, 441 «!/.; ilaclh^rn, Prngmente ayr, u. arnb. Ihsioriher, 
pp ;ai, JJ9. 3« Vhron. Bccha., Ii. 107. 

31 ('Aron. Et'fdes., lor. fit., note 2 ; 11.0., iii. 1, 441, col. 1. 

32 Asspinani, ('ntal , iii 3S7. 33 jij ) , m. l, 16S, 6.33 

3* See tin* leinarks of Nohiylcp in (ksrh. d, Prrsrru. Amln'i', p. 299, note 4. 

Si*B above, p 825. Tlioinan of Harkel also coinpilcil a liturgy (B.O., ii 92, 
col. 1), anrt is wud to have tr8n.«tlHtc(l fi oin (lroi>k into Bvriac five otlii*r lituigies 
{ihid., col. 2), viz., those ofGiegory Nanaiizon, Basil, Gregory N>sscn, Diony- 
snm the Aicopngite, ami John Ghrysostoin. 

36 fei*o Noldeke, OeKh. d. ]‘rr»cr v. Araher, pp. 291-292; Chronique dtMkhal 
le Onnid, p. 222 ; Bar-HebniMiR, Chron. Syr., p. 99. 

37 See B O., 1 171 ; iii. 1, 2!i 

88 See the fine senes of MS.S. described in Wriglit’s Cninl., pp. 428-4.33, One 
of these is dated 790, another 84h. Two othe.r MliH. {ihul., pj). 4.36-488) seem 
to contain part of the older version of tho Nestorians {B.O., iii. 1, 24, note l). 

36 Wright, Catal., p. 330 jw/. The translator is wrongly deseribwl in the 
codex as “bishop of Kdessa'’(Bce alnive, p. 834, noto 15). His conveijit was 
prolwbly that of Ken-neshre, of which botli John bar AjditOnyfi (see. above, 
p. 833) and John Psultcs or (Jalligraidius were abl»ots. Compare JB.O., tl. 54. 

46 Ji.O„ 11.416,418. 

41 See Hoffmann, Avssugt, pp. 20S-216, but especially p. 215, 

43 Hee atiove, p. 837. 

43 Bar-Hebrrus, C'Aroa. Mm., ii. Ill ; B.O., il. 416. 
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Persians,^ and was the first real maphrian (tnaphreyuna) and 
organizer of the Jacobite Church in tlie East, which so rapidly in- 
creased in numbers and influence that he was called upon to ordain 
bishops for such remote regions os Segestau (Slstaii) and Harew 
(Herat). Maruth& died in 649. His life was written by his suc- 
cessor jbeiiha.*^ Miirfltha comniled a liturgy and wrote a comment- 
ary on the Gospels, both of wiiich are sometimes wrongly oHsigned 
to the elder Miirutha of Maiperkat.^ Hu was also the author of 
short discourses on New (or Low) Sunday, and on the consecration 
of the water on the eve of the Epiphany, as well as of some hymns 
and sodras * 

Sevenis Contemporary wdth Marfitho, under the patriarch Athanasius 
BcbGkht. Gammala (died in 631 ®) and his successor John, flourished Sevorus 
Scboklit* of Nisibis,^ bisho]) of the convent of Ken-iieshrc, at this 
time one of the chief seats of Greek learning in western Syria.® Ho 
devoted himself, as might bo expected, to philoao]ihical and inatho- 
inatical as well as theological .studies.® Of the lir.«t we have ft|ieci- 
moiis in his treatise on the syllogisms in the AimJyflm Vmmt of 
Aristotle, his coTninenlary on the llepl ipfirfvelai, and his letters to 
the priest Aitihiha of Mosul on certain terms in the lUpl ip/iTjvfiai, 
and to tlie periodeutes Yaunaii or Jonas on some jioints in the logic 
of Aristotle.*® Of his astronomical and geogr.*n»lncal studies there 
are a few examples in Rrit. Mus. Add. 11538, fr. 153-165,^^ such as 
whether the Jioavcii surroiiinls llio earth in the form of a wheel or 
snhej'e, on the habitable and nninhahi table portions of the earth, 
the mcasnreinent of the heaven and the eartii and the space between 
them, and on the motions of the sun and moon.^® in the Ro 3 'a 1 
Library at lleihn there is a short treatise of his on the astrolabe.** 
More or less tht*(>logi(*al in their nature are hi.s bdter to the ]inest 
and periodeutes R.'isil of (’ypriis, on the lltliof Nisan, A. Gr 976 
(665 A.n ),*^ a treatise on the weeks of 1 )anicl,*® and let ters to *Seigius, 
ablud of Shiggar (Sinjar), on two discourses of Grcgoiy Nazian/eii.*® 
He 1.S also .said to have drawn uj) a liturgy.*^ 

John I. John I., Jacobite patriarcli of Antioch, wa.s called from the con- 
vent of Eu.sebhon.^ at Tell-’Adda to tlie archiejnscopal tliroiio in 
631, and died in December 648.’® Bar-IIebrjeus tells us that ho 
translated the Gospels into Arabic at tlie coniirmnd of tlic Arab 
emir 'Amr ibn Sa’u. Ho is better known as the aiithor^if nnnier- 
ons seilrriH and other prayers, uhem c he is eommowly calleil Yohan- 
nrm de-sedhrau(lu), or “John of the Sedr.ls.” He also drew n[) a 
lituigy.’** • 

Muham- J>umig the second <piarie.r of this century, fi<nu 633 t » 636, the 
madau Muhaiumndaii conipiest of Syria took iilaco. The petty Ar.ili king- 
conquest doms of the Laklimitcs (al-IIirah), the ThaTabites and KimLies, 
of Syria, and the Ghass.initca, as well as the wandering tribes of Mesopotamia, 
were absorbed ; and tlie IVisiaiis wcio beaten back into then own 
country, quickly to be overrun in its turn. The y<*ur 638 witne^vd 
the last ettbrt of the Greek empire to wiesl Syria fioiii the invadeis ; 
the Muslim yoke was no longei ti) be shaken olf. The etleets (»t 
this coiimiest soon begin to make them.selvcs manifest in the liteia- 
luie of the eonnfiy. The iimrc the Arabic language comes ii.lo 
n.se, the more the Syriac wanes and vastes auay ; the more Miihain- 
madiin literature duiiiLslies, the more purely Gliristian Iil<oafure 
pines and dwindles ; so that fioin tins time on it becomes iiecessaiy 
to compile grammars and dictionaries of the olil S^Tiac tongue, and 
to note and record the correct reading and pronunciation ot woids 
in the Seriptines and other books, in Older that the understami- 
ing of them may not ho lost. 

Jacob of Among tlie small hand of Monophysitc scholars who made thoin- 
Bde.ssa. selve.s conspicuous during the latter half of the 7lh century the 
most famous name is that of Jacob of Edessa.**® Ho was a natno 
of 'En-deblia (the Wolf’s well), a village in the district of Gumvah 
(al-Jumah), in the province ot Antioch. The date of liis buth is 
not mentioned, hut it may have liecn about 610 or a little earliei."* 
Ho studied under Sevenis SebOkht at tlie famous convent of Kcn- 
iieshre, wdicro he learned Greek and tlie accurate rea<Ung of the 


1 The cncuitihtanops are given m ih'tail by Uar-Ib'bnfus (IViroit ii 110 

»q.) and Assoitiani (Ji ()., ii. i 10) 

a 8ee Ihit. Mus. Add. Nfil.'j, f. lOSa (Wiiprlit, CataJ , p 111.3) 

* See above, p SUO. Kroiii the eoiniiipiititr.> uip l.-ikea fbe iiass.i"es qiiotnl 
ill tbe Catenn of Sevenis. 8ee Asseniani, Catal., iii 11 (on \v. Sfi), 124, 

aud^riubt, Catal.^ p. 010. 

4 See Brit Mas Add J4727. f. 140a; 172r.7,f 17b; 17;v.l.f JOIa ; 171?s, f.Olb 

8 Aopordinj' t»* Bar-Uebiwus, t’A row. lb's.,!. 270; 77.0., ii 1501. Dionybiie.of 

Tell-Mahrfe wives CM 

6 On tlie Persian name SUhokht see No]<leke, Uetrli dm AriarJiMr iJ'dpdkdn, in 
Heitnige, z. Knwle d. indogenn. Sitriichfit, iv. 40 , note 4 ; d. Pirscr u, 

Aiitltrr, p .sort, note 1. 7 H«>e Wright, ruUtl , ji. &IW, eol. 1, 

0 Hee li.O , u. 3555 ; Bar-TIebiieus, Chwii. Htvlf'-,, i. 27.'i. 

5 Cointiare. Kenan, 7*r Philos PenptU np Sgrus, ])p 20, 30. 

JO Bee Bnt. Mus. Add. ]4rt00 and 171.00 (Wright, CafaL, pp. IIOO-O.'!), and the 
dotal, of the Royal Lilirary of Berlin, Haeliau 22«, 6, 0. 

Wpi«ht, Cutal., p. 100.S. See Saehaii, Ined. Sitr,, np. 127-1.34. 

M Alter Bestand 37, 2 (Kvrzes Verztichiussy p. 32). M Haiiie MS , 8. 

15 Wright, Catnl , p. 988, col. 2. *0 Hud., p. 432, col. 2. *7 JS.fK, ii 40.3. 

18 Jiai^ebneus, Chron. Eecles., i. 27.0 ; Ji O., li. 335. Hut DionyHiuu of Tell 
Mahn* says 660 ; h.O.. i. 425. *» Herlin, Saehau lb5, 6. 

*0 Bar-Ilebrasm, ckron. JSocleB., 1. 289 ; B.O., i. 408, ii. 3.35. AMsemaii! tries 
hard m \ot i. to ]>rove that he was not a Mouophysite (p. 470 »/.), but in vol. 
ii. 837 he givt-s up the attempt m despair. Compare Lainy, Dissert, de Hyrorum 
fi df . &ic., p. 200 sg. 

ai The dates given in R.O., 1. 469, seem to l»c utterly wrong. 


Scriptures. Thence he went to Alexandria, but we are not told 
how long he romainod there. After his return to Syria he w*as 
appointed bishop of Edessa in 679-680 **®; hut Rur-Hehrivus says 
that he was oitlained by the patriarch AthaiiaNiu.H II., 684-687, 
which seems more probable, as tlicy were intimate friends. If lie 
was apjkiinted in 684, the three or four years for wdiieh ho held 
tills olliee would teriiiinate in G87-68.S, in wliich latter year Julian 
Rumaya (or “ the Soldier ”) was elci-ted i>atriarch. Apparently 
Jacob was very stiict in the enforoemout of canonical rules, and 
thereby utrouded a portion of liis clergy. He would seem to have 
appealed to the patriarch and his lellow-bisliopa, who wore in 
favour of temporiyiiig ; wheioupou Jacob burnt a <*opy of the rules 
lieforo the gate of Julian’s convent, at the same time crying aloud, 
“ I burn with lire ns snperlliioUH and iisele.ss the canons which ye 
trample under foot and heed not.” He then betook himself to 
the convent at Kaisum, a town near Snmosata, and Hubbihli 
was niipointcd to Edcssa in his stead. After a while ti e monks 
of Ensehhona inviteil Jaeoh to their eonveiit, and t)i ‘re he taught 
for eleven years the Tsalms ami the leading of the Script uies in 
Greek, tlie study of wdiich language had fallen into desuetude. 
Owing to disputes with .some of the brelhieii “who haled tlie 
Greeks,” ho left tliis house and went to the great con\cnt at "J’dl- 
'Adda, where ho workeil fur nine yeais nioie at Ins levised voLsion 
of the Ohl Testament.'** On the death of ll.'ibbibh Jacob was rc- 
ciilled to Eilessa, whcin ho resided for four months, at the end of 
wdiich time he retuincd to Tell-'Adda to feti h liis liluary and 
pupils, hut died theio on .Mb .Inno 708 ‘*® In the literal lire of his 
coiintiy Jacob hoUls much the same ])l:ice as Jeionie among the 
Latin lathers. He w‘as, for his time, a man ofgK.it cull iirc ami 
wide reading, being familiar with Greek and with older Sjii.ic 
wiilei.s. G1 Hebrew bo piobably iindcrMood v<*iy little, but lie 
W.IS alwa\s ready, like Aphraates, to avail bimself of tbe aid of 
Jewisli scbolars, whose ojniiion be often cites. Jlo appc.irs )»c|o;o 
us as at once Ibeologian, liistorian, ]ibilosopbcr, ami gramniai i.in, 
as a translator of laiiouM (>rcek ivoiks, and as tlie indciatigablis 
corres])ond< nt of iii.iny students who sought bis advice and ussist- 
anco fiom far and near. As a theologian, .laeob w M»te (‘oinnicnt.'iries 
on the Old and New Testaments, wbiili aie oitcd by l.itcr authors, 
such as Dionysius bar Salibi®* ami Hai -Ilebra'iis, as well ns in the 
large of the monk Sevi'nis’-^, tint her, scholia on tbe wliole 

Senptiiies, ol wbh'li spe< imens may be found in S. Kphrarmi Oin'm 
AV//r.“®aml in I'hillips’s Sr/inha on .some 7Vt.v.sof/c.s of ihr Ohi Tfsfamrnt 
(1864) Ills <liseoiirs(‘S on the six (la}s ol creation aie e\tant at 
JiCydoii and Lyons.**® This was bis latest woik, being niilinisbcd at 
tbe time of bisdeuib ; it was eoin])lete(l by Ins fiieiid George, bishop 
ol the Aiab tubes. J.ike maii\ otliei iloitoiaot the Smiiiii Gbim b, 
J.ieob drew up an anapboia orliliiigy,’** ami ie\ised the litingN ol St 
James, the hi ilber of oiir Loid ‘*® He also composed oidi is ol lup- 
(isni,^of the eoiiseeral ion of the watei on I Ik* eve of llie lOpiplians,*^ 
and of th soleinni/olioii of nialiimoiiy,**® with windi we ma\ eoii- 
Jieet liw tiaiisfati ’lof tlie older of li.qitism of Se\eins’®'aml llietiaet 
upon the foibMileii degiees of afliinty**^ Tlie />'eo/. o/ 7'/n/s/oev®® 
(‘ojil.iiiied expositions of tlie Kiieliaiistie sen K'e, of tlie lonsicMlion 
ol the water, and of tlie rite of baptism, niobablv idenlKal with or 
simll.-ir to those wbidi an* found sepaiateiy in MSS.**® He liKt*wise 
aiiaiiged the lu»iologiiiin oi (*aiioiiie.il bonis ol Hu* leiial day s,^® and 
diew up a ealemlar of leasts and saint.s' ilays loi tlie wfiole year 
<if Ins nnmeioii* eanoiis,^- Ibosv a*ldiess(*d to the jiiiest Addai have 
been edited by Lamy, /U.ssirf. dc ^i/Kinnn Ftih', ^e. , ]> 98 , 

and He Tijiganh*, Del iqniiv Juris Ercles At hquisviniv, ]» 117 .siy '** 

251 Acennliiir tollnu'aleulalif»m»f lUonysiUHOf Ti'll Alalm*, (i. sts /»’ O., i 42e 

5S3 hfi c‘h 11 (> 4 ] bf ruuse Im liatl in his vuiingi i <iiivs hi-i\i d .'ilmig with his luthi'i 
111 the nii[M*nal aiiay. *• Hn* abo\r, p sj» 

Arr«inliiig lr» liuuivsniB f»f Tcll-Miiliii*, It o , i. 4211, a i> 710, but Llias Iwu 
ShiiKi}.! (sinniriis the <itilK*i date. .See ik.i thg< it, 1 iv['tnniU w/t. u, onib. llm 
fonkfr, ].]* 40, 121. 

»» hee 70 W Mtd Jnunnt rt VnhU ('odd (hn d( (idol , p 8'i, Ni» xhiil. 

W ! f» , I. ISMSS, ( Dll \.tl (111 (fb/rj/ , 111 7),l.iK Mas Add I'JIIMWiigli*, 
(ot(d,]i oQs; 3h(‘ fDiinei MS. eeidMius ri bin 1 ( xixwilieii et the 13 ii‘.ttcii«*li, 
.T(d>, .Ju'-liUi. and .Jiid^'» . l>v .be «»b, h» if , ] j Oil V’** 7’ O , i p}i PU 

hei* Hilt. .Mil. Add. HIM ainl iriM, 11 ./m, 01a; e'liiipjuc (kxl Vat v 
(f >(/«/., II. ]>p 12, l.l) 

lj<*v'(h*ii, ('(m1 (0 0)t'<il ( H‘f» ( nfitf ( Olid f>r(f , V. 09, aiid Laud, Anrnl 
,\.'i 1 ), Lj'eii'', No 2 t.i" N’( ultfiuei in inhirthdis Mi \iini', y o idifnjum 1 1 
litfinim I, H '■vr , Mil. i p ''Os, I'.ms, ]S'’;{). 'Jhei’ansM.S n men ly n part i.d 
copy of I he Ltvdiu one (/oIcuIm 1 /, , p 107) It is ciImI m Hid .Mus 

Ad(i ID 'll, 1. t»sb (W'nghf , Cntiif , p S'i4, col 2, at the foot), and in the Dixi 
h mu f lUal , p. 4 <)J, N’o 5. Aiiotlier Tans MS (Zo1«nlK*rr, ( ntnl , p. 21..) coii 
tains the piiiictuutiou and explaimlion t*f difteult vvoids and phiusis lu this 
vniik. 3* /I 0,1 470 It iK extant in 11 M 113 MSS 

Ihid.; Hilt. Mus Add 14091, f 2b, and elsewhere VVhethei he was thi 
translator ot the anuphoia ol Ignat ins, wo are nimble bi aillim or deny. 

« lUK, I. 477. *** li/id., 4Kfl, ool. J. 

W /; * 7 ., Zolenlmrg, Cnlnl , pp. 00, 67. 55 IC.g.^ Hosen, CataJ , ji. 01, (*(»1 2. 

37 «’(h 1. Vat. XXXV li. (Cafal , 11 211) 3* It O., I. 487. 

33 h g the EueltarlHt, Herlin, Siirhau 218, 4 faddiessed U) the Htyllte (leorgi* 
of SSifigh^, Bnt. Mim. Add 144'*0, f. la (Wright, ratal., i». 221). TJie kiiuiIhi 
exiHtsition edited l»v AsHeniani (Ji IK, i 479) is addressed to flic pilest Tlumm« 
comp. Bnt Mub. Add. 17215, f. 22)i. The coiiHPcration of the water, <’od. Vat. 
cpcv., in Mui, Smptt. VeU. Nova Colt. ^ v. Tlie order of bHjttisiii, Brit Miih. 
14490, 1. 23u (u iiiero Iraginent). ^ But. Mus. Add. 14701 , Pans, Ane fonds 73. 

41 See VaUil. I'af., ii 250-272; and romp. Berlin, Saenau 39, i 4-5 ft 0 . 1 . 477. 

43 also Kiiyser, Die ( a nones Jamb's von Edessa uberseizt und erlautertf 
zim Thril tiwh zuerst im (trundtat rrroffentlicktt 1880. 
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Tmlcr this head we may mention the Scitolion de Viaeonums 
eanimque Mmtre ((Uital. Fat., ii. 319) and the SehoUun de Fori- 
hu.H Ecclesim duvi Ordmatioma aut alia Sacra cekftrantur oeduden- 
duH ((^od. Vat. ccciv.y in Mai, SenpU. Vett. Kova Coll,, v.). Jaeob 
also runiposed homilies, of which a few survivo in maunscript : 
for examjde— (1) that Cliristiaiia are not to offer a lamb after the 
Jewish fashion, nor oxen and sheep, on behalf of tlic doecased, 
nor to use pure wine and unleavened birad in celebrating tho 
Kucharist ; (2) against the use of unleavened bread ; (3) against 
the Armen iaiis as l)\o])hysites, and beeause they offend against 
these doetrines ^ ; (4) against eertaiu impious men and transgi'cssors 
of the law of (io<l, w ho trample under foot the canons of the church.* 
I’o these may be added his metrical discourses on the Trinity and 
the incarnation of the word* and on the faith against the Nes- 
t(n*ians ^ Whether tho tieatise Jk Cauaa omnuna Cauaannn^ 

^ cally belongs to him can hanlly be decided till it has been ]mblished. 
The icnnuks in the Jiotlfrian Cafalutjue, p. 58.0, note, jKiiiit to a 
wiitei ofiiiiich latci date. The loss of .Iacob’.s fTtronWe is greatly 
to be regictted ; only a few leaves, all more or les.s mutilated, 
remain to ns in lint. Mus. Add. 14085 ® Tho author’s design was 
to c‘ontiiiue the (Chronicle of Eusebius on the .same nlan, from the 
tw'cntieth year of the reign of Constantine down toliis own time. 
The introduction was divided into four scctioi].s, the fir.st of which 
tre,ated of the canon of Eusebius and the error of three years in his 
calculation; the .seiond of tho dynasties contemnorary with tho 
Koman empire, but omitted by Eusebius ; the tliiid explained what 
dynastie.s were coordinated by .lacoli w’lth the Ibiman cm pile ; and 
the fourth contained separate chronologies of each (»f these dyna.stie.s. 
'J’hcn lolloweil the chronological c.'inon, beginning with Olympiad 
cclxxvi. The last inonarchs mciitnmed in tho mutilated AlS. .arc 
Hcraclius 1. of Constantinople, Ardasher 111. of Rersia, and the 
caliph Abu IJakr. This work, which w^iw finished by the author 
in G92,^ lins been extensively useii by siihseqiiciit Syrian historian.s, 
both .Ineobitc and Nesloriaii, such as Ilar-Hobrauis," Elias bar 
Shinfiyri,® &c., and it Is therefore admitted by 'Abhd‘ish6* into his 
list of books (/i.f'A, iii. 1, 229). As a translator of Greek works 
.Jacob de.serves notice, not so much on account of any Aristotelian 
labours of his,^® as because of his version of the JTomiUte Cnthedraha 
of Severu.s, a w'ork of capital imjiortancc, which he finished in 701 “ 
He also revisi’d and corredeil, with tho help of (» reek MSS., tho 
abbot I’anl’s version of the Odncchtta of Severus (see above, p. 838).** 
The statement of liar Hebiauis** that Jacob translated the woiks of 
Giegory Nazianzmi seems to bo erroneous. He merely retouched, 
we believe, tlic version of (be abbot l*aul (see above, ]i. S38), to wdiieh 
ho probably added notes, illustrative extrnets from the w’nlmgs of 
Sevoius, and Athanasius’s redaction of the koX 

iArro/awr a]>})ended to the homily /« Sancta Lumina.^* He made 
tli<‘ Syrl'ic veihion of the. history of the Recliabit«‘S as narrated by 
/iOsiiiius, wliieb bo is said to have translated fiom Hebrew' into 
Gieek and tbenee into Syiiac.** Of philo'-opliii-al writnig.s of Ins 
we may specify the Enchiridimu a tract on p)ii]o.sop1iieal terms.*® 
The met I leal composition on the .same subject contained in two 
Vatican MSS. may ])ei]ia])s also be by biin.^" As a gnanimariau 
Jacob occii]ues an imjiorlant idaee in Syria*- liti‘ratnre. Nestoiiaii 
sc}iolar.s, .such as Narsai and Ins jnijiils, more c.spccially Joseph 
Huzaya (see above, ]>. 8.‘l()), liad no doulit elaborated a sy.stein of 
accentuation aiul inlcrpinictioii, wdnch vies in niiiiuteiie.ss with that 
of tlie Jew’s, and bad piobably begun to store up the results of their 
studies in Massorctie MSS. of the Jlihle, like, tliose of which we have 
alrea»ly spoken (above, p. 82G). Hut Jaeoli was the first to give a 
decided impulse to these jmi.siiits among Hie We.stcrn Syiiaiis, and 
to indiiee the monks of Eiisrdiliona and Tell-’Adda to compile 
Mas.soietie MSS. like those of tludr brethren in the Ka.st, and to ]»ay 
ailentioii to minute aecuraey in the matter of the diacritical points 
and the. signs of iiitcrpunetmn lienee we usually find ajipended 
to such MSS. of Hi e Jacobite schools the epistle of Jacob to (ieorge, 

I See Ihhl. 3/f<7. l/turmt. ft Pulai ('odd. MSS. Unentt. Cntal , iij*. lOV-JOS. 

*- Wniitit. CaUd , ]ip. Vb4, col. 2 ; 990, col. 2. 

3 Cdtul. I'd/., II. 51(i 4 jhUJ , iii nfi3 

ft Sec W O., 1 4()l-4(i3. llesiiles tlic MS. desei ilicd h\ AshciiinTii, tlierenre two 
in till* IJoilleiMn liibrary, IJimi. 12.3 (I’a.Mie Simlh, Cn^d., niul Uoill. Oi 
7.12, nii<] a thud at Ilerlin, Sachau ISO, with an exi'crpt in .Sachaii 20.3. 

See Wi^tlit, (’<»/«/., p. 1002. 

^ See Klius bar S1 iiii.1mi hi Uoseii, , p 8S, col. 1. « PO , ii 31.3 314. 

9 Si-e, lui examine, the notes m Abbehuts, IUn~IUh) u't Chrnn. lUth s , n. ^3, 102, 
107, 12.3 , llaethp'ii, I'ntffmnitr Kt/r u. anth. IhstoriLer, extracted fioiii Klius liar 
S|nn,i).i, ji 3, and the atioiiytii<)ii.<i epifoini/er in Land, Anrrd. Syr,, i. 2-22, 
traiisl PH 10‘. 121 (lint Mus. Add 14i»4:i ; Wnjjht, (.Vihi/., p. 1010). 

Kvea the tiaiislntioii of the Catfqnrifs in rod. Vat eUin. (rnhrJ., in. 300 ; 
eoiiip Heii.m, Ih ]*lnliKi y*i ? ijHit. up. Syrota, p. Ill) is not by him, but by Sci’jjius 
of ll.i> am (sii ab«i\e, p s:ii). 

II Nc P n , I. un . Cod Vat. cxh.; But. Mus,. Add. 12I.W, dated S(18 (Wright, 

Oihd., p on ‘7). V t. » 

12 JUf , i 4.S7 , (V»d Vat. xei\ , written lietween 1010 and 103.3; Brit. Mns. 
Add. 17131, dated 07.^ (Wiight, i'aOd , p. 330 m/.). 

13 P.(K, II 307 , col. 2 ; III. 1 , 23 , col. 1 . 

14 Hec Wiight, CutaL, pp. 423-127. 1» Ihul , p. 1128. 1« Bi/d., ji. 981. 

17 Cod. Vat. xxwi. niul xcv. {t'ulal , n. 243 uud In the latter there me 

throe other poems asenlied to him, the tlist theological, the aeeond w'lth tlie 
title />e Philosophis ft Jioms Artibus, and the third entitled On thf Mind. In 
tho MSS these i»oeiua arc said to be by Jacobof Bfirftgh, which seems altogether 
uiilikelv. 
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bishop of Serugli, on Syrian oriliograpliy,i® and a tract by him on 
the pointing of verbal and nottiiiial forms and on the signs of 
interpunction and accentuation, besides a tract of apiiureutly 
earlier date on the same signs, w’itli a list of tbc*ir names, by 
Thomas tho deacon.*® Further, Jacob’s acquaintun<*e with tbs 
(iretik language and Greek MSS. suggested to him a striking sitnnli- 
fication of the system of vow el -points which was now probaoly 
beginningto bo introduced among the Easterns.*® He saw that all 
the vowel-sounds of tlie tSyi iac language, as spoken by the Kdessencs, 
could be represented by means of tho Greek vowel letters, a stylo 
of pointing xvhich w'ouhi bo far clearer to the reader tlian a scries 
of minutfi dots. Accordingly lie, or his school, jiut A lor o for 6 
(d), 6 for c, H for /, oy for u ; and this system has been ailhcrod to 
liy the West eru Syrians or J acobites since his time.** J acob wished, 
however, to go a step farther, and sought to introduce a rcfoiin for 
which his countrymen were not ])rc])ared. Tlio constant perusal 
of Gi*<*ek MSS. had accustomed him to see the vowels jdaecil on au 
equality witli tlie consonants as an integral part of the ul})liabet ; 
and, eoiisidering how nuieli tliis coiitiilmtcd to cle.ariies.s of sciiao 
and fai lilt y of reading, he, desiicd to sec the like done in Syriac. 
For this purjiose lio liim.self designed a wt of vowel signs, to bo 
wiittcu on a line xvith and betw’ocn the consonants^* ; and for tho 
jmrposc of making this iiiveiition known to his countrymen he 
wTotc a Syriac Crammar^^ in which lie used them loigely in the 
jianidigms. 'J’he innovation, liowcver, found no favour, and tlio 
xvoik W’as sup])oscil to lie utterly lost, until a few fragments (partly 
]wlnnj).se.st) W’ere siiniiltaneously discox’'m*d hy the present writer 
and Dr Ncubauer.** Finally, amid nil his labours as priest and 
bisboj), tivieher and author, Jacob found time to coricspond 
with a largo number of jiersons in all ]iarts of Siria; and these 
ejnstles are often among bis iiio.st interesting xvritings One of 
bis jrtiiicipal eorresjiondeiits was John the Slylite ot the convent 
of Litarba {Alrapfia phir., but also Airapyov, A\>Tapyov ; al-Atbarib, 
in*ar Alcjipo) ; otbei-s were Ensttitlmis of Daia, Kyilsonjl of Dara, 
the pi lest Abralinin, the dem-oii George, and the sculptor Thomas.*® 
To the priest Adiiai be WTotc on the orders oi baptism and the 
I'oiiseeration of the water,*^ to the de.aeou Har-hadli-bc-shabha 
against the coniieil of (’halcedoii,*® to the priest I’aul of Antioch 
on the Syriac aligihabot, in rcjily to a lidter nboiit tlio defects of 
the said aljihabet as com)»ar(‘d with the Gie(‘k,*® and to Geoige, 
bishop of Senig?i, on Syiiiie oitliograjdiy (see above). 

After Ja<‘ob w’o may name liis friend Athanasius of Halad, W'bo A 
also studied under Severus Schokbt at Keii-nesbie, and devoted a 
himself to the tianslation of (beck w'oiks, ])hilosoj)hieal and tlieo- o 
logical, in the eonvi-nt of Mar Malclius in Tiir ’Abhdin or at Nislbis, 
wheie be for a time otliclited ns priest. He was advanced to Hie 
]>.itiiarelmte lu ()S4 mid sat till (187 or CR8.»® Tn the year 6J5 be 
translated the Jmyfnjc of Hoijdiviy, vitli an iiitrodiictioii, w’hicli 
seems to be cbielly deiived from the preface of the Gri'ck coninient- 
ator Amin on Ills®* ; and lie also edited a vi'rsion of an anonymous 

1» 8ei* P O , 1 477 (No C)fimr p* 47'‘ (No S). 

19 See, /nr fX.iJiipJi*, I Vi/n/ JVi/ , in. 2‘»o ; But. Mus., Boson, pp (is, 70 (Wi iplit, 
p. JIO), J'aiis, ZnteiilM'ijr, Cutnl , p .30 The letter .nnl tiaets )iii\e hci n puh- 
lihlied by i'hillipK, A Jftti /• by M(tr./tU'iih, Jti,\hnp of i c/eisu, o« ,Si/rnii Ortfwyi uph </, 
Ac (1809 , tlie tlilul A]>pcncli\, pji 8.3 IHI, 1870), and Mailiii, .Jwnln fpi J'df.i.sfni 
Lp\stuUi c\d ikunuum fpum Suriuifn^rm dc t^rthoqruphui Siftiura (iHiU). On tho 
pnssibk* idenht) ot 'rjininds the deacon witli Tlioiiias ot I.Iuikel, si*e Phillips, 
thinl Apjiemlix, p {lO. 

Tn 1hi> \ e:u 8 'im wr lind the fully developed Ni-stoiian system of vowel points 
in use (Bni. Mils .\ild JJl I'', see the faesinnle in WnnUfs f'utid , jil. xin.). 
VVe may tlierefoie fairly pl.iee its lii'fpiiiiini^s an early as Jai oh's tune 

-1 The credit of nivenIniK thm \owel-system Is usiwllv pnen to Theophilus 
of Kdessa, who died in 7.S'i-78ri (// O , 1 01, .Wl), thouKh Wiseman bioiiphi for- 
waid to OU 1 mind eoriMiieing arpumeiils lu his Jlonr Syriuctr, pp isi 1S8, in 
favour of the ehiiiiiH of .Taeob. W'e have now, howevei, a MS of .Ineob's own 
tiine in wliieli tliese Gieek vowels me distinrlly appended to S.Mi.ie wonls. 
See But. Muh, Adil. 1<J.'14, f 83b, in Wnplit’s Cuiul , ]i .3.37, eol 2, /ind pi vi. 

In tins pl.ite, the. haiidw’iitiiiK ol wJiicli cannot v\ell be jilneed Kitei than about 

700, We hnd in 1 1 the vowel (ypBilon) ni the w'oid ]Asop, and ill 1 . 

23 the vowel ^ in £ >, both ni Tilaek ink, besides otbcis m red ink 

in lines 0, 17, IS, 21, 22, and 31. No one can doubi, we think, th.it these xow'i Is 
weie ndd«d u pr uiitnu, espeeially if )ie coiii]tHies their lornis, jiaitieulaily the 
a, with those of the Gieek h llerh on the iiiaTpni ol j»l. v. 

22 See Bai -lli'bnens in his KiUmhlui dld-t^vihf, as quoted by Martin, 

iVl dfsseetlfs VuytViit '>yTnvnC'> (Joum, Asmt,, 1869, x’ol. \in. pp. 4-18 ir,p), or pp. 
194-19& of Martin’s edition, .laeob bad already beloro him the exam]ile of the 
M.indaites, fioiii whose alphabet )iim llgure of ^ for f aiipears to be Imrrowed. 

23 P.O., i 47.'i, 477. 

24 Hee III if. Mus Add 17217, ff. 37,38 ; 14665, f. 28 ; in Wb ight’s Catal , iip.linfi- 
73. These weio lepimted, with the Oxfonl Iragmeiits (lioill. hy Wiight 

in FrnqmfnU of thf Laionj •90Z Syriur (irnnimar of Jacob 

0 / Pdiswi (|s7I). vS 

2 ft Some ail metrie.il ; see Biit. Mus. Add. 12172, IT. 63a, 73!i ; 1716S, f. l^ida. 

2 fi See all these ni Brit. Mns. Add. 12J72, ff. Gb 135(W^ng]it, rafuf., ]»p. ^i92-604) 
Three of those h tiers ha\e lj<*en published, two by 'Wilght. in the Journal of 
Sirnd Litfruturf, new series, x. (1861), p. 430 su., ami one by Scliroter in 
X.P M.G., xxiv. f 1S70), !»)). 2()1-S00 

27 P.U., i 486, No. 11 ; But. Mus. Add. 14715, f. 170a ; see also Add 1P144, ff. 
47n, .52b. s» JJrit. Mus. Add. 14631, f. 1 lb. zs P.O., 1 . 477, No 7. 

P 0., ii. . 335 ; Bar-llebrieus, Cliron. Eccles., i. 287, 293. Dionysius of Tell* 
Mahiv places his death ns late as 701. 

31 Cod. Vat clviii., Paris, Anc. fonds 161. Acconling to Renan, 7V Philos, 
Pfrtjiat. ap Syros, p. 80. note 4, the MSB elxxxiii and cxcvi. of the Bihl. Pulat 
Medic, contain this tmuslutluu and not that of Bionam. 
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Isagdge^ wliich ih found in Brit. AIus. AiU. 14660.^ At the request 
of Matthew, bishop of Aleppo, and Daniel, bishop of Edessa, he 
undertook in 669 a translation of select epistles of Severus of 
Antioch, and of these the sixth book survives in two MSS.* lie 
also busied himself w'itli Gregory Kassianzen, as is evidenced by a 
scholion introductory to the homilies* and the version of the 
^waytoyrj kuI idTO/xwv.^ The only other wiilings of his 

with which we arc tu quainted are an eneyclical letter, prohibiting 
Christians from pai tukiug of the sacrifices of their Muhammadan 
rulers,* and a couple of sedrus.* 

Contemporary with him, and probably an alumnus of Ibe same 
ficbool, was the translator of the iioems of Gregory Naziaiizcu, in the 
year 055, whom A.ssema]ii calls Scnoriiuis Chididatus of Amul.^ 
lie has, however, misread the name. In the MS., as Professor 

Guidi informs us, it stands not 


The former part of the name seems to he 'lai'ocd/Kos ; the latter is 
apparently (as Guidi suggests) a corruption of Kaydldaros, Whether 
the poems in Jirit Mus. Add. 18821 and 14547® belong to the trans> 
lation of .lauuarius Candidatus or not, we cannot at])rescnt determine. 
George, Another scholar of note at tliis time is George, bisho}) of tlie Arab 
bisliop of tjil)e8, the pupil and friend of Athanasius II. and Jacob.® lie was 
the Arab ordained, it W'ould seem, in 687 or 688, two months after the death 
tribes, of Athanasius, and is .said to have died in the first year of Athamibius 
III., who wa.s consecrated in April 724. II is diocese comprised the 
'Akoblye or Ambs of ’Akola (al-Kiifah), the Tu'tiye (*), the Tanukh, 
the Tha'lubiics, (he Taghlibites, and in geiiekl the nomad Arabs of 
Mesopotamia. Of his works the most inqiortant is his traihslation of 
the Orgiuwn of Aristotle, of which there is a volume in the British 
Museum, Add. 14659, comprising, in its imperfect condition, the 
gories, lUgl and the first book of the Analytics^ divided 

into two jiarts, with introductions and coinmciitaries.** Of this ver- 
sion a specimen hasls»en edited by Hoffmann, l>r Jlennrneutu’iH, Ac., 
p. 22 .V//., besides small fragments at pp. 80, 38, 45, and 53. He also 
<*oinpiled a large cnilectioii of scholia on the liomilies of Gregory 
Naziaiizeii, which exhibits a witlc range of reading, and completed 
the fffj'aPuirroii of Jacob of Edessa (see above, ]». 839).^^ His other 
wtI tings aio- a coiiimeutary, or more likely sc liofia, on t he Si’riptures, 
citetl m tho (^fttnia of Scvenis niid by i5ar-Hebn#us in his Au.^r 
Jlaze ; a short commentary on the sacraments of the churrh, treat- 
ing of bajitism, the holy Eucharist, and the consftTatiou of tho 
chrism a homily in Iwclve-sy liable metre on the holy ihri.sm in 
two shapes*®; another homily on solitary inoriKs, in heptasyllahic 
metre*®; and a treatise on the twelve-fayllablo nietn *^ 

cited by Klias bar SlnnaYa.** like Jacob of Kdcssa, lie earned on an 
extensive literary correspondence, of which some sjieciniens have 
luckily been pre.servcd in Brit, Mus. Add. 12154, if. 222-291, dated 
fioin 714 to 718. iScvcial of them are addressed to John the Sti lite 


of liitarba, one of \vho.s« letters to Daniel, au Aiab )»riest of the 
tribe of tlic Tfi'.iye, is appemle<l, f. 291. The imist niqiortaiit of 
tliem is one written to llie priest and re( lu.se Ye.sbrr of Iiimb (mar 
'Aza/, north of Aleppo), part of wlii< h relates to Apliiaates and his 
w'orks (.see above, p. 827).*® 

Daniel of Contemporary with these s<'liolars ivas Danic-l of S.ilali (a village 

tSalnh. north-east of Midyad iii Tur- Abdiii),** wlio wrote eommentaiic.s on 
(he I'.salms and Eccle.siasteH.‘’* The former was in three volumes, 
ami was lomimsed at the re<pie.st of John, abbot of the convent f»f 
Eiuseluns at Kaphra dhe- Bbartba (Kafr al-BaiMh, near Ajjamea).--* 


1 lS(*p Wii^Mit, (atiil., i> 1101, and eomp (it nan, op cit , p 31 

2 lint. Mn-* Add. Iclsl and llodO (Wn^hl, i\tUd , pp 

» WriKlil, CaUfl , i». 4tl. 4 /(«</., p.^ilO. ^ Zoteiilwip, , ji. I’s.eol 2 
® Wnylit, CaUi ! , p. yis, 04)1. 1 ; ZotenlKS};, CaM , j». 47, lsiJ ], No. 2.1. <1 
7 <;4 m 1. Vat. xevi. (rnto/., n. .Wl) ; soe/i.<>., n cxlu., .'102, eol. 2 ; «i J, 2'i, noli*, 
fi Wilght, ('itiu / , pp 77.^, 43:i, col. I. 

» li(K, i 41)4; Uar-ITel)HPiis, (Viron Kohs., i. 20,'J, 30T ; Hoffinann, 7v//pf- 
nifiieuth IS apud Syros .tnstnfcli'i'i, pp. 148 I.M , Renan, /A* Philus PfnjHit. up 
tSj/ros, pp. 32-33. Vf right, Cahtl., p 1103 

* *1 jhit. Mus. Add.]472.'i, fT.lOO ‘JI.'j. If was pvj4Jontly written after the death of 
Athanasius il., as shown hv tlio leiuark ou f. 1.32a (Wnght, Catal , j> 443, col 1) 
Tlie f'onmicntary contaiins) in Rnt. Wiis. Add. 17197, IT. 1 LVj ^Wright, CutuL, 
p 441) is peih»])N tliat of Eiias, Inshop of Hlnggur (»S4njar), uho ilounslied alHUit 
7.'»0, and is expn'ssly statwl ii. 339) to have roiuiule.4l a l■olllllleutal y on 

the first volume of (liegriiy Na/ianzen (us translated by Paul), lie folhjwed the 
oldar expohit 14)11 of Ueiuauiin, bishtipof Edessa. This Renianiin was tho wntei 
of a letter on tin* Kuchanstj4* serviee ainl liaplisiu (Wiiglit, OiUtL, p 1004, et’ 2) 
us Hee Ijind, AwmZ. N’t/r., i p 4. 

13 KO , I. 494-49.0; comp. Wright, Cutul., p 900, eol. 2. 

14 Wnghl, i\ituL,v. 98^ 

18 7t(» ,1 312 . (kilul Pat., iii. 102, No. 18R ; Wright, Cntah, p. 8 tP, No. 78 
i« liodleiun Cutal.,}} N 4 ) ts i" o, j. 4'»rj ; Vutitl i'«t.,m .'i.rj 

15 lUiseii, Catal., ]* h8 N4»s. 32, 33 ; comp, also the “Table ot the New Moons," 
in Catal. Cat , n. 402. 

18 U has b 4 *eu pnute 4 l b> De lAg-irde, Jnut Syr., pp. 108 134, and i)BilIv i«* 
i)Tinted i)y Wt ighl , Hu llomilirt, oj Aphrautei, iip. 19-37. Kysnel Ikik ! laubiati 4 I 
and annotated it in Km Jinefdeargs, der Araber, an d. Presbyter Jrsir, 

Igg:}. !K» Sfp ITotlmann in Z.D.M.fJ., xxmi. 741. 

ai Aeeonling to a nob* m Payne Binith’s Catal , p. 62, he was bislioft of TeJU 
dliS-MauzPIath ; but at the time when he wrote his commentary on the PshIiiis 
be was e 4 *i'tai Illy only a iiiiest and abbot of a convent (see Wriglit, Catal , p 

4iO*i 

sa Afss -part I , Pss l.-l., Rrit. Mus. Ad«l I71S7; jmri ii , Pss li.-c.. Add. 

1 1670, 146(i8 (4)n1v three leaves) (see >Vnght, Cataj , j>p 60&-60<J) ; Corl. Vat civ., 
Pss I -Ixviii. (fWal. Vat , In. 297); part lii , Pss. ci -cl., 111 Arabic, Beilin, 
haciiaii Of) U. w fiequently cited bv Bar-nobm-us in the Jvsar HdzSlu Bevi- 
rS ('ttltmt, and also by Aitonius Rhetor (Wright, Catal., p. 831, col. 1). 


Tlioro is an abridgement of it in Brit. Mus. Add. 17125, f. 81 .«/. 

The commentary ou Ecclesiastes is known to us only from the 
extracts preserved m Severus’s Ga/ewa.** 

llc^artting George, bishop of Marty ropolis,*® wo can add little or 
nothing to the scanty information collected b)r Assematii.*® Thi.s 
sfdiular has, however, made a mistake iii placing him so early as 
“ circa annum Cliristi 580.*’ Alsuit a century later would probably 
be nearer tho mark. Two of his ])upils were Constantine, bishop 
of Hanun, wdio may liave iiounsbed duniig tho latter jMiit of the 
7(h centuiy, and his siK'ce.ssor Leo, who lived at the very end of it 
and the iH'giiitiiug of tlie 81 h.*® Constantuie wrote several contro- 
versial w’orks against the. Monophysites, vi/.,— an exposition of tho 
creeds of the councils of Nica’a and ('liah'edon, a treati.so against 
Severus (of Antioch), an “ auagiiosticoii ” coiieerniiig an allegeil 
mutilation of the Trisagion,**^ ami a reiily to a treatise of Simeon 
(IT , Moiionliybite. bishop of Harran).*® Leo’s only literary effort 
appears to have been a letter to the Jacobite patriandi Klia>, whom 
we have next to notifo. 

Klias belonged 01 igiiMlly to the l)>o))1iyRite ]mity in tho Syrian Tatri- 
Ohurcii, but was converted to the Monopliysito sect b^' tlie study atcli 
of the writings of Sevcnis. He was a monk of tin* convent of Gnblia Klias. 
Barrayu, and for cigliteen years bi-slmp of Apamea (or Famtyaln, 
before lie w^as raised to tlie patriareliate of Antioch (in 709). Ho 
tlied in 724.'-*® The only woik of bis known to us is an Apology, 
atldressetl to Leo, bi.sliop of Harran, in answer to a letter fiom liiiii 
asking the rea.sons for EIuls’s ehniige of cnssl.**® It was piobably 
written during tho time of Ids cjiiscopate In it, besides (ieorge of 
MartyropolLs and Constantine of llaiTrni, ho cites John of Damascus, 
among wdiose Greek works is a tract against tho Jacobites, aildreased 
to tho bishop Elias 111 licfence of I'eti r, andibisltop of Damascus 

Lazaiiisot Brth Ksinda.s,i is Known to us oiil\ through his dis. Lazarus 
cijile Georg'* of Beth Nike as the compilci of a (ommentaiy 4Hi the of licth 
New' Testament, of which there uic two volumes m tin* Biitish Kamhisi 
Muhcum, the one (Arhl.1 1082) containing tlic Gosjn'Is ol St John and 
St Maik, the other (Add. 14G83) the thiid and fourth ])arts of the 
raiilinc cpistle.s fiom Galatians to Hcbrcw.s.** The commcijfiiry on 
the cjiistles is merely an :ibrulgcim*nt of Chry.sostom ; 111 that on 
the Gohik-Ks mu* is also inaib* of Jacob of Scrugli, ami occasionally 
of Tlicoilurc of Mopsucstia,®- (^ril of Ale-vandii.i, and Ephraim. 

He also quotes a passage of nine lines fnnn tin* Sil\v Him* oracles 
(cd Enealieb, viii 287-296). At the end of jmrt thinl of tho 
rauline epistles theic is in Add 11683 a ch2*4>nol4)gical .section, 
Iciminating wuth the acce.ssion of the ’Ablsusi caliph al-Malnli in 
77.5, which probably lixcs flui date of the nulhoi.®'* Much later he 
cannot have liveii, as Add. 11683 is a MS. ol tho 10th cciitiirv, 
having been picscnti*)! to the (Oiivcnt of St Maiy Deipain in Skete 
by the patriaich Abraliaiii (or Ejdiniim), who sat from 977 to 981. 

In Bnt. Mus. Ad<l. 18295 there is a .scholion bv La/ai us explana- 
tory of a ])as.sagc in (pseudo-)Dioiiysius Areopagit.i 

About ’’ns time too may liave Jived the chionn*ler Dnnii‘1 bar Darnel 
Moses the Jaco’ tc, vvlio is cited as .in aiilhoiity by Elias bar li.ir 
Sliiiiily.i III the ycais 122, 127, and T’U of (In* Jfi|t.ili, i fiom Moses. 
740 to' 7 49 A. 

Theopljilus bar Thom.i.s of Edcs.sa*’® is stated bv B;ii-Ilcb]ieus**' Tbeo- 
! to have been )»y icligious profession a M.ironilc. Jli* was .aildiclcd jJnlus 
' to (ho sillily 4)f astrology, ami an anecdote is iclatcd by Bar of 
Hi*l)i5cu.s of his conc'-jiomleiice with Hasanah, the conenhine offMcss., 

I the caliph al-M.'hdi, whuh lives the d.ite of his death in 785. He 
j was tho author of a liislory, whnh Bai-Hebi .cm cites**'* ami com- 
j mends. He al.so translate)! into Syiiac “the fW4) booKvS of flic 
}»oct Hoimr on the conquest of tin* uty of Ilion,”'*® 'I’his cm 
! dciitly incaii.s a veisiou ot the cntiic J/uftl and thiysHfit, ineicdildc 
a.s it niayapjKfli. Dc T/figaide wa.s, we Isdicvc, fin* fji.sf fodi.scovci 
citations of this woik hy .Jacob, or Si venis, bai SlnikKo, bishop <»f 

' ••’•I Catal vTit , in "i; , W light, ( utal . j* 9U'» 

-4 / r , Mtiipcrkiit (U M.nyaiaMkiu. Ahhciuaui calls him hi-hopul Tagliiith 411 * 

Tck.. . 

•k* /; 0 , 1 4ri.’>; ii 06. The epistles to nirist4)pl>p| agaiii'.t Pi4))))i, 'imt .T4*lii) 
tiiunnuHticus ot AlcxaiHlnu, umi to the iimiikHof tliccoiiMut ol Mm MutMicw, 
an* also ci1i*<l in Hnt. Mus. Aihl. 17197 (Wright, Catal , ]• U)!) 

*-’» AhKCiimiu plHC4*s (ktustiiiitinc as early us OlO and nlMiut 610 (Ii.O , \ 

44iO 4«»7). Hut in till* Catal Vat they arc* nioii* eoiu*c*tl) ucsciih4*<i as “ u<4*i4piij 
S tlohanniH 1>aiiiahC4*ni uquulis " (vol in 2.SS) 

V TJh’sc lime an* im'iitioriiMl by Abxciiiuiii, Ji O , i. 4»*6 
JW Wtighl, Catal ,p 6(»7,C4 i1 2 

•'f Ji(t , U. On .337 , niir-|{i*hi j'lis, fVircni Falfs , 1 297 , Ho*fhg4'n, Fiarfinnifr, 
j»p.46, 123. Dioii^siusot 3i'll Muhii wroiigl> placfs his (lc*uth Koinc* ycais latci, 

111 72*1 

.u» Two MBS of tins work hurvivc, but. Intth iiripcrfcct, the " 1 " at K4)»ic, Cin1. 

V.'it. exJv. (Calal., Ill 2'>3), tlic utlic r ill the* ililtish .Mmseiiiii, Aihi 17197 (Wright, 
fatal., p IKki). Hec* W'light, Catal , pp 603 612. 

‘»-s Hiic'haii, TJtrndori M»p.i Franmenia Syr., pp 101 and 62. 

3’ho woiiis ol (li’orgc* of H«th N^kc, bnhhana lihe-dhogvia (Wnglit, CafnI , 
p Oil, ci»’ 2), pio>>a)»ly ri*r4*i to the Iitiiign-ul iJispiilcs which aiosc uiimiig the 
.lacohilt w alMiiit this tiiup (/t. O n 341) ami attaiiicc! conHiiierablo luiportaiiuc .i 
Jiftli* laico ip. 31.3). Hec* Hnr llebia us, Chron. hnhs , 1. 331. 

34 Kec Wnght, Catal , p. 1184. 

3!* h* ' Haethgoii, fiaqmnitr, ]). 2 ; Har-TIc‘bi»tm, Chron. Kirles , n l.'i2, note .. 

33 JUK, 1 . 621 ; ( ardalit, I.ihtr Tlirmiin, p. 39. 

37 JliHt. Dynait , p. •J2S (InitiHl , p. 147). 38 Op. rlt., p 9S ftransl , p. 6u) 

38 Op nt., p ‘228 (traiial., p. 14h). Also at p. 40(tianKl , p 2o) Hui Hrtiiwiis 
Ravs that “the {met Uoim*]* bewailed her (fall) in two biMiks, w)ni*h Theuphilus 
tin* aatrologer of Edcsna translatcil from Ureek into Rynac." 
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Mar Matthew, who died in 1241.' Cardahi {Liber TLesaurif p. 
40) quotes the rendering of Iliad ii. 204, but without saying where 
lie found it. Theophilus is often 8])okcn of as the first to use the 
(freek vowels in pointing Syriac words, but we have seen above 
(p. 840, note 21) instances of tlnnr occurrence in MSS. older than his 
time. Perhaps, liowover, he may have finally settled some details 
of the system and assisted in bringing it into more general use.* 

George of Bfi'elthan, a village near Hiina, was educated at the 
convent of Ken-neshre, and becaino the synccllus of Theodon*, i 
bishop of Sarhosata, ho prophesied m*eiit things of him. On the I 
death of Athanasius III. a synod was held at Mabbdgh, at the close 
of 7fi8, when a largo majority of those wesent raised George, 
who w»as only a deacon, to the see of Antiodi.® At the instigation 
of the anti ))atrinrch David, the culiph al-Mansilr scourged him and 
threw him into prison, where ho remained for nine years, till he 
was set free by bis son and succ.essor al-MabdL lie W'as taken ill 
during one of his dioeesnn journevs at Kalaudiyuh (Claudia), in the 
far noith of AIcso}>otatnia, and died in tlio convent of llar-Miumu 
near Molitene (Malatyah), iu 790.* During his long imprisoii- 
inent George is saul to have comiMwed many discoui’ses and 
iiiotrical liomilies. Ho was also the author of a coinmontary on 
the Gospel of Si Matthew, the unique but iniperfi'Ct MS. of which 
has been de.scnl)cd by Assemani iu (latal. Fat., iii. 293. 

Cyriacus. Cyriaens, a man of Tagbritan family ® and a monk of the convent 
of Bizona, otherwise called the convent of the I’lllar, near Oalli- 
nicus, was ordained patriarch of the Jacohites in 793, and died at 
Mosul in 817. Tiie iccord of his troubled life may 1 mi read iu Bar- 
licbrcpus's Vhron, Eccles., i. 329 sq. ; JW., ii. llfi, 311-341. In the 
year 79vS lie endeavoured to cflcct a union \\ ith the .lulianists, whose 
patriarch was Gabihd, and a <Tecd was drawn U]) and signed hy 
them and sundry other bishojis, which has been jweserved in Biit. 
Mns. Add. 17145, f. 27b.* Besides an anaplioru^ and canons,® ho 
wrote a homily on the parable of the vineyaid*and a synodical 
e]iistle on the ^V^lllty ainl the itn'arnution addressed to Mark, 
patriarch of Alexandria, which is extant only in Aiabie.'* 

'ITie number of Nestoriaii W’riters during the 7th and 8tn cen- 
turies is relatively much larger than tliat of Jaeoliite, and the loss 
of many of their WTitiiigs is much to be regretted, esjiecially those 
bearing on ecclesiastical and political history. Want of space 
ivnnpels us, however, to omit many names which we would other- 
wise gladly have noticed. 

Babhai Our list begins w itU the name of Bilbhai the an’himaiidritc,^' called 

theareh:- Brddiai the Khlcr, to distinguish him fiom the later Bfibhai bar 
inaiid- 'Ncsiblinfiye. He was a native of the village of Beth 'Aiiiatha or 
jte. Bri-'aiiiatha in Bctli Zabhdai, and sueeeislcd Mur Diidh-isho* (see 
above, p. 838) as abbot of the groat eoiivent on Mount IzU. On 
the death of the catholic’us Gu'gory of Kashkar in (507 (see above, 
]>. 837) a time of persecution followed, during w'hich the ^iestorian 
Church was ruled by lUbh.ii with a film and skilful hand. The 
bishops of Kisibis, lied haiyiibb, and Knrklia dbc-Beth SelOkh (or 
lieth Gannai) entrusted him with the duties of iiis])ector ot con- 
vents, W'ith tlie express object of footing out all who held the doc- 
trines of tlie as well as tlie followers of Ilaiiiiaiia of 

Hedhaiyahh and Jo.scph of Tlarza.'* So well did he acquit himself 
ill this post that, alter the minder of Khosrau II. iu 628, when 
liis successor Kawadh II. Sherr«‘ ])crmi(ted a synod to bo held, ho 
would liavc Immmi unanimously elected to the dignity of cathoHinis, 
had he only given his eonsmit, in default of which llio choice fell 
upon I.slnV-j’abh of Gedhala (628-644). As a writer Bfibhai 
would seem to have been very ]irolifie, for no le.ss tlian eigbty-tlireo 
or eighty- four works are set down to bis account.’® The piinei])al 
of these, as enumerated by ’Ablnl-Lslio', are — a commentary on the 
W'hole text of Script iiro ; on the eommemonitions of the Bles.sed 
Virgin Mary and St John, and other commemorations and feasts 
throughout the year; on the reasons of the celebration of Palm 
Sunday and of the festival of tlio holy cross’*; a discourse on the 
union (of the two natures in our Lord, against the Moiiophy sites) ; 
exposition of the Ow/iir/cxof Evagrius’® ; ex[»osition of the discourses 
of Mark the monk (on the spiritual law)’® ; rules for novices ; canous 
for monks ; (controversial) letters to Joseph Jlazzayd ; history of 
Diodore of Tarsus and Ins followers ; on Matthew the w’anderer, 
Abraham of Nisibis, and Gabriel Katrayfi.*® To these must be 
added an account of the life and martyrdom of his contemporary 

^ Eg., Tlnid, I 2i!5, 226; vi .S25 ; x\i. 745; Otlyssfif, xviii. 26; see The 
Arivhmy for October 1, 1871, p. 467. » Coinjare i. 64, 

Tlie Tiunority apjiuintPil as anti-]iatriarch John nl rallinfcufl (ar-Rakkah), 
who held ofliee for four ycats {lUh, ii. 640, col. 2) and was BUccccdiKl by 
David, bmhof) of DAid (ibuL), 

4 B.O., ii. 340; Daethgeii, Fragmentr, pp. 67, 128; Bnr-TIebrwus, Chron. 
JCrrles., \ .110 aq., li. 175. 6 Ear-ilebrwUR, Chron. Eixlea., i. 343. 

8ee Bar llebneus, Chron Ktrlea., i. 356 7 Wright, CaUH,, pp. 206, 210. 

* Wright, Catal., p. 222, col. 2 ; Zotenlierg, Cental., p, 28, No. .'*4. 

’ Brit. Mu* Add. 14727, f. llOafWriglit, CataL, p. 887). W B.O., li. 117. 

n See B.O., lii. 1, HHsq., 472 ; Hoffmann, Auezuge, pp. 121, 161, 173. 

See B.O., HI. 1, 101 ; Bar-llebieeus, Chron, Ecelea,, i. 673. 

M See alio\ e, pp. 837, 888 14 gee AO., in. 1, 88, 89, 473. 

AO., iii. 1, 94, and note 1. 1« See next paragraph. 

17 See Catat, Vat., ill. .372 18 Ibid., iii. 367 w. 

^9 Brit. Mu* Add. 1727a (Wright, Catal., p. 482). 

30 That is, of ^atar, on the coast of al-Biduada. 


George, a convert from Zoroastrianism, whose heatlien name was 
Miliram^shnasp,*’ and a few hymns, contained in Hestorian 

The successor of Babhai was, as wo have just mentioned, Ishd*- 
yabh II. of G?.dbala,*® who w^as elected in 628 and sat till 644.®* 
lie studied at Nisibis, and was bishop of Baled at the time of bis 
elevation to the patriarchate. Ho w'as sent in 630 by Boran, the 
daughter of Khosrau II., on an embassy to Herae.lius, the emperor of 
Constantinople, whom he met at Aleppo, and to wlioin, we are told, 
ho restored the holy cross, which had been carried off by tlio 
Persians when they captureil Jerusalem iu 614.“ Foivseoing the 
downfall of Ihn enfeebled Persian monarchy, Isho'-yabli prudently 
made conditions on behalf of his flock with tlie Mubammadau ruler, 
it is said through the intervention of a Christian chief at Najriiii 
and of Yeshu' (or Ishd'), bishop of that place.®* The deed or ordi- 
niiiiee containing the terms of agreement was renewed and contirmed 
by 'Omar ibn al-Khattfib.®^ According to 'Abhd-ishd', the principal 
writings of Islid'-yabh were a commentary on the Psalms and 
Huiidry epistles, histories, and homilies. A hymn of his occurs in 
tlio Nestoriaii psalter Brit. Mus. Add. 14675.®* 

Sahddna of ilalamun, a village in Beth Nuhadhre,®* was educated 
at Nisibis, and bceanio a monk under Mar Jacob, the founder of 
the famous convent of Beth 'Abhc.*® Here ho comi>osed a treatise 
iu two volumes on the monastic life, l)osidi>s a history of his master, 
and a funeral seiinon on liiiii.®’ Ho lM>came bishop of Muhoze 
(Ih’Arewan in Beth Gannai,*® and wasone of the Nostoriau clergy ivho 
accompanied Isho'-yabh of Gedhala on his embassy to Heraclius. 
Whilst halting at Apainca, Isho'-yabh, John the Nestorian bishop 
of Damascus, and Sahdoiia tried their hand at converting the 
monks of a neighbouring (Jacobite) convent, the result of which 
was that Salidonii himself was converted,®* and afterwards wrote 
several heterodox work.s. This ineident caused niueh scandal iu 
the ICast, as may be seen from the numf*roii8 letters which Isbo'- 
3 ^abh of Hedhaiyahh, another menilier of the embassy, found it 
iieeeasarjr to write upon the subject.** 

This Isho'-yabh ivas the son of a wealthy Persian Cbristian named 
Bas'tiilimag, of Kiiplilana in TTcdhuiyabh or Adiiibeiie, who UKi‘d : 
often to visit the;, convent of Beth 'Ablie.*® He was educated at the < 
school of Nisibis, became bishop of Mosul, ami afterwards metro - 1 
iiolitaii of Tluzra (Arbel or Irbil) ami Mosul. The chief event of 
his rule at Mosul seems to have been that lie liindeied (he Jacobites 
fiom building a churcli in that city,** notwithstiuuUng that tliev 
were siqqKirteil bv all the weight ami influence of the Tagbritan s.^" 
Bar-Ilel)neus dcidarcs that he biilicd right and left to effeet this.*'* 
lie was one of those who nccomjianied ishd'-vabh of (ledhiila on his 
embassy to Heraclius,*® and stole a very costly and iKMiutiful cabket, 
containing relies of the A]> 0 Htle 8 , from a ebiireb at Antioch, the 
which he conv<*yed (amiareiitly miile openly and shamelessly) to 
the convent of Beth 'Ahhc.*® On the doatii of Mrir-emmeh*’ (who sal 
614-617)*^ be was elevated to tlic dignity of culliolieiis,*** which he 
held till 6.07-6,')8.** In his desire to do something for tlie ]>iomotioii 
of learning ho wished to found a school in the convent of Belli 
'Ahhc, where he had built a magnificent church, but tlio abbot 
Kam-TsliO' and the lest of the la/,y lirotlioi hood w’ould have none of 
this, and preferred to quit the convent and withdraw' to the ncigli- 
bounng village of Jlerpd in Sajilisaphii.*® llercniion the catliolicus 
gave up this^ part of liis jilan and built bis college in his father’s, 
village of Kiiphluiia i^or Kiilpana).** Soon afterwards he found 
himself involved in another and more .serious dispute with Simeon, 


21 Brit. Mns. Add. 7200, f. 1 1 ; Iluffmann, Avazuge, ]»j». 01 v/., 17.’l. 

E.g., Brit. Mus. Add 71.'>G, 17210; see Diekell, lou'ijtn’tiis, nn. 37, 38. 

S3 Jiidul, near Mosul, 

34 Af>., 11 . 416-418, iii. 1, 10r», 473; Bar-Helmnis, Chron Eixles., Hi. 113 aiel 
note 1, 127 and note 3; BHetli^cii, hrogmrntr, |»i». J3, 10, JOS, 111. 

56 Till*, however, seeiiis to hav»* Jmtii jjiven hack by Ardaslif'i* 111. in C2S-G20, 
as the feutivul to eelelirate its rest oiut ion took jdai'c at Jerusalem iii 620 ; see 
Bar-11 ebrse us, Chron Brclfs., ii. 113 ; B t) , ih. 1, 06 note 3, 10.) 100 ; Noldeke, 
llraih. d. Vtrser n.Araher, pp. 391-302. 

2« AO., li. 418, iii. 1, 108, eol. 1 ; Bar-lTebrams, Chron. Etelra., ii. 115. Bar- 
llebneus names Mulmnmuid himself, but it was more likely Aliil Uakr (632-633). 

57 AO., iii. 1, 108, col. 1. 2 h Wright, CaM , p 130, col. 2. 

88 nolhnaiin, Anazugf, p. 213. W Ibid., p. 226. W B.O., id. 1, 463, 462 

8* 8ee B.O., iii. 1, 116, eol. 1, at the foot. Assemani jirommiiees the namo 
Aryan, hwt Ai ewan is more likely to l)e eorm-t. See Hoffmann, Awauge, p. 277. 

84 We cannot see that Assemani has any ground for asserting tluti HiUidoml 
was converted ab erroribus Nestoriams ad Oalholieam veritatciu " {B.O., in. 1, 
107, col. 1 ; comp col. 2, 11. 10-12, and p 120, col. 2, 11. 11-13). 

84 B.O., ill. 1, 116423. Bar-llebrieuH (/Virow. Krrlea., ii. 113) spitefully im- 

{ >t'ovcs the occasion by making out that the catholicus TshO’-yabh of QGdhall 
limself was the ]»ervert. 

!» AO., HI. 1, 472 ; Hofflnaann, A nazvgf, p. 226. » AO., iii. 1, 114-115. 

87 TSghrith was always strongly Jacobite, and the Ncstfirians ho<l no church 
there till 767 (sec AO., lii. 1, 111, note 4; Ilotthiaim, Avazvge, pp. 100-191; 
Bar-iicbneus, Chron. Erdea., ii. 155-157). 

88 Chron. IMta,, ii, 127. *9 AO., iii, 1, 106, col. 1. 

40 Tliere is no reason to doubt the circumstantial recital of a Nestorianiwriter,. 
B 0., lii. 1, 106, col. 2, 476. Strange to say, AsseTnaiii does not improve this 
occasion ! 4i Properly Ma^i)-cmmeh (sec AO., ii. 389, col. 2, No. 20). 

4# According to otiiera, 647.650 ; B.O., ii. 420, lil 1, 118, 615. 

43 In 647 or 648. 

44 Or, according to the other reckoning, till 660, A 0. , tocc. cUt. He predeceased 
the niaphrifin Denhft, who died in 660 (mr-Hebnuus, Chron. Erdea., il 129, 131). 
<8 See Uofllnann, Auszdge, pp. 228. 227. 4« AO., iii. 1, 124.125. 
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tlie xnctropolitan of Rev-ArdashSr ^ in Persis and of thoKatrayo,* 
nho I'cfnaed obedience to him aa hie dioceeau ; and this to a 
lengthy oorrespondence, regarding which see iii. 1, 127-136. 
I lie works, as enumerated by *Abhd*iahr)', are — Uuppdkh J^ushshdhhi 
or “Refutation of (Heretical) Opinions,”* written for John, metro- 
l>olitan of Beth Lftpat,* and other controversial tracts, consolatory 
and other discourses, vaiious hymns,* and an exhortation to cer- 
tain novi<‘es. He arranged the lludhra * or service-book for the 
Sundays of the whole year, for Lent, and for the fast of Nineveh,^ 
and drew up oflicea of baptism,® absolution,® and consecration.^* 
He also wrote a history of the monk Isho’-sabhran, a convert from 
the religion of Zoroaster and a Christian martyr. A large collec- 
tion of his letters is extant in Cod. Vat. clvii. {CataLy iii. 299), a 
judicious selection from which would bo woith printing.'* 

‘Anfin-isho’ '* of H?dhaiyabh and his brother lsh6‘-yabh were 
fellow -students at Nisibis with Isho’-3’abh III., and afterwards 
entered the greit convent on Mount Izlii. hsho'-yabli subsequently 
became bisliop of l^rdriltyfibhadh but 'Anan-isho' was seized with 
a fit of wandering, and visited Jerusalem, whence he went on to the 
despit of Skete in Egy])t, ami made himself thoroiiglil v ac(]uaiiitcMl 
with the lives and habits of its monks, regarding whom lie liad 
lead so much in the Paradise of Palladiiis. On his return he soon 
fiirsook the great convent, because of dissensions that had arisen 
in it, and betook himself with his brotlier to the convent of Beth 
'Ablie, where he devoted hitiiHelf to study, and so distiiigui.shed 
himself that he was umnloyed by Isho'-yabh III. to assist in arrang- 
ing the TIndhra (see above). ^ 'Xnaii-iahr/wToto a voliiinoof ])hilo- 
sophicnl divisi«»ns and definitions, with a copious commentary, 
dedicated to his brother,'* and crun piled a work on the correct 
reading and pronunciation of difficult words in the writings of the 
falher.s,'® tlius following in the footste])s of Joseph llri/aya (see 
above, p. 8116), and anticipating Jacob of Edessa ami the monks of 
the convent of Karkaplietlia (see above, ]> 82G). lie was also the 
author of a tieatise entitled de JEquUUteris^ i.c., 

on the dillcrent ]>rotmiiciatiori and Higiiification of words that aie 
t«})elt uilli the sj^ne letters. This has been published, with the 
ailditions of lloiiaiu ihn Islifikof al Ilirali (died in 873) and another 
<‘<)iiipilcr,h 3 'li(>triuanii, ])p 2-49.'^ Ills greatest 

work, however, uas a new recension or rHlaction, in t'lo volumes, 
of the Paradise of Palbuiius and Jerome, with additions e<illeeted 
by luins(*lf from other sources and from his o\\ ii experience.'® This 
he eompiled at the nsiuost of the patriarch (Jeorge, and it lM*canio 
the stamlard work on the subject in the Nestoriaii con»cnts.'® 

.lolni of Beth Cavnuii ((larmrkayu), called .loliu the Eldei, was 
n disciple of Jaeoli of Beth 'Ahlic, and liis sm-rTssor ns alan t of 
that convent. Alter a tew immths, however, he secretly fled fioiu 
Beth ’Ahlie and betook liimself to a hill near Ihlkuka®* in pM*tli 
Ckii mai, u here the monastery of Ezekiel-' was soon afterwards huiU, 
in wliicli he ended his days.*® Jlis works, according to 'Ahhd 
isho’,*’^ a''c — a colh'ction of lieads of knowledge or m.iKims, rules 
for novices, a brief chronicle, liistories of Ahiaham, ahlmf of the 
great convent on Mount Jzla, of the monk Bar-’idta.-'* and of Jd.lr 
Khodhahuai, the fonmlcr of tlie «onvciit of l5«tli Iirde (near al- 
Tladitliuli, by Mosul), with n discourse ami hymns on the last 
named. 

Sahhr islid' Rustam** was a native of a village called Herein, in 
Ilcdhaiyabli, ami entered tlie great convent cm Mount IzU under 
the abbot I^arsai, the succe.ssor of Buhhai. Here, at the rcsjuesl 
of the monks, he wiote a tract on the occasion of the celebration 
ofdolden Eiiday, and also a large volume of dispnl at ions agjunst 
heresies and other theological cpiestions. lie migrated themes*, 

1 Or Iteshahr (Yakut) , hce NnlOrkr, OV«c7/ il.Ttrsfr u. Jiuhri, j». J'.i, imU* i 

2 Or Aialis c*f Kiilar, oii the IVuuaii (Jult, niid the a<ljac*iut djstncts. Sw 

JW.y ill. 1, 131). ■ 3 It ti., ui. 1, ir.7, luite t. 

4 li.O.y ill 1, 1.38, eol 1; NiiMeke, (Je»h. d. Pftscr k. Aruhrr, p. 41, note It, 
Ilotlnmnn, Aiii>zuiie, p 41, note 3!il 

The eoiui>ositiou on the* iiiartvr Ocort'o cjnote<l by Cardalil (Ldter Thr^., i»p, 
i)rob»it)ly of much Ifitci «Iate. At least weshuulil uotexiM*rt sucliarti* 
linal nnmiK in the 7tli century. 

<• It ()., m. 1, 1311, 144, «*()1 2. 7 See Iladser, Thf Nf'^torians, ii. p 22 

s Ihit. Mils A«M. 7181 (lioaen, Cfttnl, p .V.l). 

» K (j y of apostates ami heioties, CataL Vat., li 307, 367 ; of public jK*nitcnts, 
thid.y 291, Hilt Mils. Add. 7181 (ttosen, Cafal , p 69) 

JO ff y tlie consecration of an altar witli tlie chnsin, CatiJ. Vut , ii .302, 368, 
alsii iliid , 291, wheic eaiiuus of Ins are s'lveii, and (;ud. \at ccvei , iii 
JMat, Script/. I'ett. Nnnt Coll., v. 

11 (\ital. ViU.y ill. 32S ; Ji.U , in. 1, 28 j, note 2, and p 033. 

1* i:.0 y iii. I, 140-143 

VI l*ioi>erly 'Aua*n(l)-ittho’ ; bcv B 0 , lii. 1,144-146; Iloflmaim, Opnv Nfftor.y 


p iv. 

H The older name of Shcmia dhP-Hhetli Remmsiii, in Arabic Kmn Hii-riinina, 
or simply as Sum , sec iJoltniann, Austugcy pp. isy, 
la n.lK, 111 . 1, 141, col. *2, near the foot. W Jfud., iii 1, 144. 

17 Kioiu a MS. m the India Ofllca library, London. There i.s anoUur copy 
111 the* collection of the S P.C.K., now .it (’amhridKC. 

ih See ll 0 y It. 403; di. 1, 49, 111 col. 2, IM enl 1, middle. 

19 The JUu»trutwii^ o/ the Hook of the Paradise in Hnt. Mus. Add 17263, 17264 
(Wiight, Catat.y pp. 1078-80) and Orient. 2811 seems to be a dillcrcnt woik 
The author of it is said to have been a KatrtLya, “a native of Katar,” which 
•Inftn-isho' wa.s not. *® Hoflhi.mn, Avszutfe, p. 273. 

s> Ho called from its founder; see lioflftnann, <71. r,f.,p 274, note 2154. 
sx JiO.y ui. 1 , 203-204, 474. But he must have lived till after 661, for Mar Kho. 
dhahw'ai was still alive in that year (if 0 , ni 1, 151, near the top). 

15 if.0.,iii.J.m M ifcMf.^H.l,467,COl.2,ch 4. iU.,ili.L4.'>4.455. 


|>erhapB along with Narsai, to Beth 'Abhe, wliorc, however, he 
resided only for a short time, being invited by the monks of BStli 
Kuka *® to become their prior. Here he coin]iosed eight discourses « 
on the dispensation of our Lord, the conversion of the various 
eountrios by the Apostles, and on continence and the monastic life. 

Fui’ther, at the reejuest of Mar Kaixlagh, the syiiccllus of Tahd*- 
yabh III., ho wrote lives of IshO'-Zukhn (of the convent of (lamd), 
of Isho'-yahh III., of Abraham abbot of Beth 'Abhc, wlm came 
thither from the convent of Zekha isho*,*^ of Kum-ishcV abbot of 
Beth ‘Abhe,*-® of Abraham of Nethjmr, of rabhan lyobh (or Job) 
the rersiau, and of the elder Rabhr-islicl*, the founder of tlio 
convent of JJeth Kuka,'-* to which may be added the lives of the 
brothers Josc])h and Abraham.'** 

^ (Jeorge, the pinul and sucrcbsor of Isho'- 3 ’abli III., was a native of Ceorgeof 
Kapbra 111 Both Ucwayfi, a district of Both Garniai *' Ilis pai'ents Knphra. 
were wc*althy, ami oiviic'd two farms in the neighbourhood of the 
convent of Beth 'Abhe. Being sent to take cliargo of tlie.se, he got 
acejuainted u itli the monks and ultimately joined llieir hod 3 '. When 
Isho'-yabh was ]>romotccl to the patriarchate, ho appointed Gc'orgc* 
to lie metropolitan of Hcdhaiyabh in liis stead *’■* ; and, on the* cleat li 
of his friend, George suc'oeeded to the luitrinrclinte in 661, ami sat 
till 680. As an author he is not of much aceount, having written 
merely a few }iomi]ie.s, with hymna and inayers for certain oeeasions, 
and published miieteeii canons.^ Hia too in all probability i.s tlicj 
“epistoladogmatica” c*on lamed iu Cod. Vat. c i*crlvii., p. IKIO.** 

Elias, btshop of Main or Merv, was one of those who weie pre.sent Elias of 
at the. death ot Isho'-yaldi III. and elcM'ted (h*orge as Ins sneeessor.** Merv. 

Ho c‘ompiI(*d a (^alcna pntrum {^MaVi^phduutha dhP-Kadhmdffc) an 
the font (i}os|H*ls, and wrote* ccniiinenlaries on (Jeiiesis, r.saluis, Pro- 
verbs, Eeelesiasle.s, the Song of Songs, Eeclesiasticus, Isaiah, the 
twelve minor Prophets, ami thci cjiistles of St Paul. His letters 
would prohahl 3 ’^ ho of some interest to us, and the loss of liis eedesi- 
astieal hidory, to which 'Ahhd-iblio' applies the ejiithet of “triist- 
worlliv,” is to ho regret tc'd.-*® 

Of D.iniel bar Maryam we can onl}'^ Ra 3 '^ that he fhmusheil under I'aiuel 
lsluV-3'ahh 111. of J ledliaiN.ahli, about He wrofi* an eeclesi- bar 

astical history in four volumes, and an ex}ilanat]on of the e.ilemlar. Mar 3 tiiii, 
The liis|c>i 3 ^ is cited by (Irmge of Aihf*! in the JOtli centni}^ for Die 
date of the*, clestniction of .U‘rnsal<*iu.®® 

Gahiiel, Buriianied Tann tli.i, was a native of the piovinco of(«ubriel 
Siarzur or Slialiia/ur.** He studied ot Kisihis, ami then entered TauretUi 
Die gi’eat convc*iit cm Mount l/l.i, wheie he took pint in a coiitn>- 
vensi*^ with the Monopliysite monks of the eouvent of Kurtamin 
(near Mardm) ami against SaUdona. He nftei winds migiated to 
Belli 'Al lie, wlnie he wiole a hte of M.ii Xarsai the alihot, all 
aec*ount of the m.nlMsofl’ui B»*).i'iu or 1’ur B«*rei) ( Vdhui parw.i, 
Mihinar.sai, and their sisiei Malnlokht, 111 the ninth \earot Sapor 
11.), a homily lor the washing of the fe« t, iVe.** He In ( .nue anliot 
ol Beth 'Al-ln* under Die ciiDiolieus Ileii.iii i.sho 1, fOSG 701 » “ 

llenrni-isho' 1 , called the. Kld<*r 01 the Lame (Itfiihtrin, w i*) ap Henan- 
i>oiiited atholicus m jp sm cession to John hai the lol- isho' I. 

low’d of («c*ore 'Ii‘ w.is ojiposiMl by Islio'-vahh of aI-B.israIi. whom 
lie threwiiito ])Mson. hnt .ilti 1 waids ich used 011 Ins malviiig ins sub 
iiiis.sion. A mole sriious jiN.il was .lohii of H.iscu, bishop cd Nisihis, 
biirnamed Die L(]ier, wlio ciiriK'd f.ivoiirwiDi tin* caliph 'Alxl al- 
Malik ihn Manv.in and piocmed tiic dcposifion of H(‘n.m-is]io', 
w’liose plac c he occujued for nc.ii ly 1 w 0 ycais.** Bai -Hi liiicus inhls 
that Jolm put Inm lor some* days into ]iiison, and tin 11 .si-nt him 
oil to a convci.f among tin* mount.iiiis 111 charge of two of Ins dis- 
ciples, who tlncw Ihe luel.lcss (atholnns down a ipicc ami left 
liiiii theic for dead Jiinkil} he was twuml by some slicphcids, 
who took gooil cMic of him, Diough In* seems to have he» 11 lumo ever 
after. On Ins recovery In* withdrew to the cmivi nt of ^'aundii (or 
Jonah) ** iic’ar Mosul, w’hen* he ata>id till Dn* diatli ot Ins rival. 

He ecmtiiiucd to 1 ule fin* Nc stoniin t’hun )i till 7uJ,'‘' and w 1 » Imried 

OntlicCIrcal Z.ih, I 1 1I« ilh.iiv.ibli , si'c lloniiiami, .!u<~uj/', p 21.), 17r» 

ItO , ni. I, 4ns, c.l 1, iit tlic t<.p. 

-s IVlm ilicil m i»'»2 ; we Ha>'11ii;cii, hruiriu»te. pj> 21, 112. 

Jt f>., II. 4J8, eol 2. 3'» Ibid ,01 J, 2.’S, ml J, near tin* foot. 

31 llO.yM 421,111.1,119; Bu 11ebi.i u», r /oofi. , I) 131,l.i'i; llolliuann 
A(iv.u(/(*, p. 277. 

33 IJc miunI Im* rlistini'iiiHliciI fimn two ollici fjeo*;'i *, JVi a inn 1)V race, also 
c1is<*ipli*s of lsho'->abh, \i/ , Cn oi^e*, IjihIiop of l*(i.t(li «li M.iish.in oi al-Ha^riili, 
and Uton;c, bislioj) ot Nisilns, the killn ot u iiom is tlie leithoi ol ii well-known 
h.Ynin (MS* IJ 0 , III 1, 456, Jliekiii, f p 3 s^, f)fleii ^••llllll in Nedmi.m 

p^ltois, eg y Howii, Cnbif , j» J4, w , \\ii{'ht, < utal , p T'.!, col ] , Munich 
Catid , C’od rtyr. 4, ]». 112 

7/ O , III. 1, 1,M5 J»» Mai, Smptl V<tt .V#im t'njl , v. *•'* /.’ n , ii 426. 

w Ibid y 111 1, 1 IS. 3.’ Pnd , 11. 4*J0 . Ill 1, 2‘51 - / , ill. 1, .‘.21 

39 fM*c lloniiiniiii, Au.viine, p 4 t, noU s •!i5l, ' i..*, p 2M sq 

40 7fO„iii l,4''.6.4'’iS; liolliii.nnn, dMit'ij/f, pj» 9 Ui.lioiii But Mus A»ld. 12171 
(Wii^ht, t'ntal , p 1133) 

41 liar haiiiii .1 wur iibliot al the licmnniiie of Henan-Isho‘’h p'ltiiaiehote ; see 
Jt (Ky 111 1, 457, col. I. 

J'ar Hcbiii IKS, Csroii 7w/5"« , ii 1.35; Huetbpen, Jrngment^, pp 32, 117; 

77.0., II. ii.l 

43 nci«it6S0 6S2; 77 0 , n 4 J", iiiM, 61*. ; Bar-Ilcbr»*us, C'/ouh. yncA 5 ., «. T 3 
41 Hactligcii, hruqmnitr, pp 31 35, lit-. 119. 

45 Phrun. Ktdis , 11 . l.ki .v/.. It O , ii 423. 

46 77.0., 11 424, not.* 3. Har-ncbwua calU it. “ the convent of John '* 

4*' According to Elitts bur Hliinava in Bactligun, 7 rugmente, pp. 3S, 1 20 < ithera 
say 699. 
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ill the convent of donah.^ BcHides compoHing homilies, sermons, 
anil epistles, he was the author of a life of Sergius DewBAlha^ of 
Daraukarah or Daukarah, near Kashkar, who was a contempomry 
of his.* He also wrote a 1 realise On tfu Twofold Use of tJw School 
or university, as a place of moral ami religious training as well as 
of instruction in letters, and a commentary on the ^imlytica of 
Aristotle.® 

rresumahly to this century belong two ecclesiastical liistoiians 
who are known to n.s only from the Clifoniclr of Elias bar Shinaya. 
Alaha-zekhu is quoted by him in regard to events that took nlace 
in 594-596 and 606.* IVrhaps ho is identical with that Alaha- 
zekha to whom we find Ishd’-yabh III. writing a letter whilst he 
was yet bishop, coiiscmiently in tlie earlier part of the century.® 
Mihlu. hlikliu or Micaii is cited by l^has as an authority for the years 594- 
596 and 605.® 

Pavid of Piis.sing over into the 8th century, we may mentiim David of Beth 
Beth Rabbaii, that is, of the convent of Zekha-islnV, afterwards of Beth 
liablKin. ’Abhe, who w’as the author of a monastic hi.stoiy, called The Little 
Paradisif wdiich is frequently cited by Tliomas of klargtl. Its finst 
chapter contained anecdotes relative to George Neshraya, Nathaniel, 
and other monks of Betli 'Abhe, who lived under llenan-isho' 1., 
towards the end of the 7tli century.^ David attained episcopal 
dignity, though w’e do not know the name of liis see. lie wrote 
also a geograjdiicnl treatise Vpon the Limits of Cl imatr^ or Conntriest 
and the Variations of the Lays and Kiijhtsf 
Babhai Bfibhni bar Nesibhnaye (so called lM*»*iiuse bis j)areiitK wcic of 
bar Nisibis) flourished under the catlioliciis S«‘libha-/<‘kha (71**t*729), 
Nesibli- the Micces.sor of Ilenrin-Ishd'.*^ He was a native of (rcbhilta or 
nfiye. Jabilta in Tiihan,^®aiid is described by Thonins of Margii as being 
a tall, powerful man, with a magiiilieent voice, gentle and modest, 
and learned withal. He devoted hiin.sf If to the reformation of the 
musical Hervice.s of the Ncstoriaii ('hnich, which had fallen into 
Had confusion, and foundccl many schools, more particularly in the 
dioccHc.M of Ifcdhuixubh and Jilarga, with the .s|Mcinl objc(t of pro- 
moting the .study of church musi<*. The most iinjiortant of tln***e 
W'ere at K(‘phar-^U//r*P* in llcdhaiyabh and Bashushin the distrn‘t 
of SapliKapha in Marga.^® At the former he took up his rcsidenc*c, 
but used 1o visit and inspect the others once a year. In liis latter 
years he n turned t»> GCdmiltaaud dieil there. He wrote di8«*our.s<‘s 
and homilioH of different kinds, numerous hymns for larious occa- 
sions, histories (of holy men), and Icttcis 
Bar- Bar-Suhde of Karkha dhc-l'hcth Sclokh floiinslied, according to 

ardidc. Aasemaiii, under the cutholioua retliidii (7*‘51 740'J* 'Abhd-isho' 
states that he wiotc an ecclesiastical histoiy ^ ' and u tieatisc against 
the Zoroasiiian religion. 

Ahra AVhen Buhhai the Nisibcne was residing iit K,e]»har-'Uz7el (see 
ham h.v abovch a woman from the village of Beth Saiyfidlir brought to linn 
DSshan* her crippled son, wdioni she called “only half a man,” and begged 
dadh. him to blc.sa him. “This is no half man,” Avas the gentle monk's 
reply ; “this shall he a father of fatlicis and a (hicf of teaclnrs ; 
Ills name ami his teaching shall he famous thioiiglumt the wliole 
East.”^® This wa.s Alirahain bar Dasha iidridh “tlie me,” whose 
w’ork.s are 1 niimcratcd by 'Ahlnl Isho'ns folloivs^" — a book of exhort- 
ation. diH(our.se.s on repen taiu’c,*'' letters, the hook of the king’s 
W'ay, a disjuitatmii ivith the Jews, and a coninienfary on the dis- 
courses of klark the nmnk.^® He w'as tca< hcr at the school of Baslifish 
in S:iph.snpliri, wheic the future catliolicus Timothy I. received liis 
early education, as well as liis successor Ishu' bar Non ami Abu 
Niili al-Aiibari."® 

Mar- Mar-abha, the son of Berlkh-sebliyaiieli, Avas a iial i\q of Ka.shkar,** 
abha II. and became bishop of that toAvn. Eroiii this .see he auis proinotisl 

1 Ills Aiali lin*j;ra filler mid c«) lelif'ionistadd.s that bis graie A\a*» f>iKiied cAO 
years aftcMviirds, mid his liody tounri imdecnyed mid biokiiifr as il Ik slrpi 

2 Blidli.i The word iiiemis " liable to’ llts,” “epileptic," “ci.'i?}.” 

3 ;? 0 , nl. 1, 

4 Hee Bar-Beliraiis, ('hrim. Kirlcs., ii. lOii lu te 107 note 

» RO ,111 J, 141, Nit llh. 

® Hee liar-Ilelineus, ('hro». htrltt,, n 10(1 note ;i, KC note 2. 

7 Ji 0., ill. 1, 217 col 2, 218 eol. 1 ; see also pp. 40 note 1, 1S4 col 1, 1 I 

* /t.O., iii. 1, 2W. The ]H)eiiis referred to by Asseiiuiiii in note 1 me no doubt 
of much later date. The lust of them is edited by r’unlahi m bis lAlmr Thesavri, 
pp. 41-46. Cardatd places David's death “in the year SCO.” Twenty-two very 
artifleial poems “on the love of wisdom," aserihed to him, are printed in the 
Directorium Sjnraimh of John of Mosul, edited bj the bishop Elias John Millos, 
1868, pp. 172-214. 

• According to Elias liar Bbinayil, in Baetbgen, Vi’ntjmnih, pp. 42, 47,122, 124. 
Asseinani (BO ,i\ 4:K)) gives 7lt’72S 

10 Ilofniiami, p 1S8. 

B>i(i , p. 280 nr/ I'J Ihn!.,j} 223 

*8«Bcc Ji 0 , m. 1 , 177 181 . Of his hymns a few are still e^tnnt ; see Biekell, Con- 
svfctus, p :w ; Ihit. Mus. Add. "iriO (Rosen, Cafaf., p. 14, v, x, y, r). Add. 14675 
(Wnght, rata/., p 181, eol. 1), 17219(fhid.,p.l36.col 1); J’aris, Huppl. 56(i5oten. 
berg, Catal , p 9, col. 1, t) , Munich, Cod. Syr. 4 (Orient. 147). 

14 B.0.,u 480; Baethgen, Fragmenfe, pp 49,125. 

IB Cited by Khns bar Hhiiifiys see Bai-nehneus, CJiron. Bicirs., ii. 6.5, note 1. 

l« B 0 , 111. 1, 179. 17 jhiU., ill. 1, 194. 

18 According to another reading on dfsire or cupidity. 

IB See Brit Miis Add. 17270 (Wright, CatnL, p.482). 

SB Assemani (B 0., ill. 1 , 196, note 4) says that Timothy T. W'as n pupil of Abra- 
ham bar Liphah, but Isho’ liar Non and Abll Nfih ai*e expressly stated to have 
been pupils of Abraham “ the Ijaine," ibid., p 105, note 4, and p. 212, note 2 : see 
also p. 486, col. 1. 

-I Others wiy of Daukarah, in the neighbourhood of Kashkar. Il.O , ii 431 


TERATURE [sth cbnt.- 

I 

ill 741 to the dignity of catholicus.®® At first lie had some diffi- 
culties with the emir Yilsuf ibn 'Omar ath-Thakafi, but these were 
settled by a visit to al-Kufah, which gave him an opportunity of 
going also to al-Hirah, whei'e ho Avas received with great honour 
by the aged bishop John Azrak. He shortened his name to Abhii, 
the better to distinguish himself from his predecessor Mar-abha 1. 

(see above, p. 836). In tlie sixtli year of his ])atriarchate he got into 
a dispute wdth his clergy about the management of the scliool at 
Soleucia, and withdrew to Kashkar, but returned to Scleucia before 
his death, which took place in 751, at the age, it is said, of 110 
years. According to Bar-Hebrseus, “he wus learned in ecclesi- 
astical works and in dialectics, and coinpo.seil a commentary on 
Theologiis (/.f., (freMry Nazianzon),®* and all liis time he w'as occu- 
)>icd in reading book.<i.“ 'Abhd-isho' nieiitions him in two places, 
as Abha of Kashkar®* in B.O., iii. 1, 154, and as Abha bar Berikh- 
sebhyanch at ji. 157. In the fonner jilace he ascribes to him 
exjiositioiis, letters, and a commentary on the Avhole Liahetm of 
Aristotle, and in the latter. The llool if the ilenerals, or Military 
Ctovernors^^ and other Avorks. 

Simeon bar Tabbakhe (the Butcher) ot Kashkar ludd the im- Sii 
portaiit post of chief ofliccr of tlie treasury under the caliph al- ha 
Mansur,* about the same tiiiic that liiH co-religionist George barbfi 
Boklit-ishd' of (lUiide-Shfibhor or Beth liiijulb®® in Khuzistan, w^as 
court physician.*® The only Avork of his mentioned by 'Abhd-isho' 
is an ecclesiastical lii.story, Avhich from liis position at Baglidudh 
doubtless contained much A'aluabic information. 

Sfiren or Surln,®® bishop of Ni.sibis and afterwards of Halah or Su 
HolwTin ill Beth Madhayc/^ was raised to the jiatriurcliate in 754, 
by the ordevH of Abaii, the Aluliaminadan emir of al -Madam 
(Heleiicia). The bisliops a]>pcaled to the caliph 'Abdallfili as- 
iSaflTih,®* and not in A*ain. The election was cancelled, and Jacob, 
bishop of Gimdc-Shribhor, was chosen in liis idacc (avIio sat till 773). 
Their eontinued squabbles, hoAvever, so iiiitated al-Mnnsur that be 
gave ord(*rs to throAV them both into ]>rison. Sfiicii made his 
escape in time, but Jacob was caught and spent the next nine years 
under strict Avard, during Avliich time “the sei uid .ludas,” 'Isa 
ibn Shahlritha or Shahlfifli,®® deacon and plijAsiciaii, trampled the 
rights of the bi.shops under foot. On his i(‘lease, lie sent Siiirii as 
bishop to a'i- Basra jj, at the request of some of the Christian citizens, 
but others Avoiild* not receive him, and their quaiTels once more 
attracted the cqjiph's attention. iSuieii, warned by 'Isa, again 
made his escape, but Avas captured by the emir of al-Madriin and 
died ill ]»ris(jn.’^ Tlie epitiu't of MipinuslishPldud^ given to him by 
'Abhd-isliO',**® implies that he AAas either a eommentatur on Scrip- 
ture or a translator of (tri’ck Avorks into Syriac. He composed a 
treatise against heretics, but tin* lenminder of 'Abhd-ish(')”M text is 
not clear in Assemaui’s edition.®® 

('}pnan, bishop of Nisibis, Avas appointid to that see in 741.’*^ Cj 
The gieat cA'ont of his lif(‘ Avas tlie building of the tirst Nestorian ot 
ehun li in the Jacobite city of Taghntli, just outside of the Avails, bis 
on the banks of the 'Pigii**. The idea originated Avith Selibha- 
zekha, bishop of Tiihun, but would never have Iiccii realized, had 
not Cyprian aIloAV(*d tlie Jacobites to rc.sume ])os.se.ssion of the 
cluiich of Mar Domitiu.s at Nisibis. The building of the church 
at Tughrith Avas commenced in 767,® (Jy[»riaii al.so erected a magiii- 
liceiit cliurch at Nisibis, on Avhich lie expended tlie sum of 56,000 
dinars, in 758-759.® After tins time it so happened that the patri- 
archs of the three ('hristian sects, Theodoret the Malkiti*, George, 
the Jacobite, and Jacob the Nestorian, W’cre all in jirison at once 
at Jiaghdadh. 'Jsfi the i)li}Mcian, thinking to iiiipioAo tlie occa- 
sion to Ids own advantage, AATote to Cypiinii that the caliph al- 
MaiiRur coveted some of the golden and silver vessels of the. ciiiircli 
of Nisibis, liiiitmg at the. same time m ]»retty ])laiii language that 
a handsome present to himself might be of some avail at this junc- 
ture. Cyprian had the coinage to go straight to Bnghdadli Avith 
the letter and .show it to the calijdi, avIio disgraced 'Isa and contis- 
cated his property,*® releasing the three patriarelis at the same time.** 
Cypiiaii died in 7C7.*® According to 'Alihd-ishd', he Aviote a eom- 

52 Bncthgrn, FinyrMrite, pp 50, 125; Bar-llolirtPiiH, Chron Bides, ii. 153; 
B.(K, 11 431, 111 1, 157. S3 See BJK, iii. 1, 1.57. col. 2. 

54 Whom As.seiiiaiii takoR foi Aliruliaiii of Kashkar (see aliox c, p. 837) ; for 
what reason we cannot bcc. 

28 See B.O., in. 1, 157, eol. 2. 

88 Perhaps a chronicle of tlie Miihninniailan govornorfi of al-’IrSk. 

87 Ji.O., ill. 1, 206, col. 1, II. 4, 5. 

28 Nulfleke, (!e\rh, d. l*ersfr u. Amber, ]>, 41, note 2. 

29 HI 1, 205, col. 2, not»‘ 4 ; Baeihgcii, tnujmente, pp. 59, 60, 129; Bar- 
Ilcbitens, JlUi, Dynast., 221 ; Wlistcnfehi, (iesch. d. arah. Aeirte, No. 26. 

80 On the name sec Nolilekc, Gesrh. d. Terser v. Araber, p. 438, note 4. 

31 8ee Hoffmann, Aussruge, p 120. 

38 He (lied in June of this same year. 

33 See Bar-Hebrasns, Hist. Dynast., p. 221 ; ■Wu‘'tcnfcld, Gesch. d. arah. Aerxte^ 
No. 26. 

34 B 0., II. 431 ; iii. 1, 168, 205-206. 

85 Ibid., ni. 1, 168. 38 Jhld., Iii 1, 100. 

37 Baethgcn, Fragmrnie, pp. 50, 1 25 ; Bar-Hcbreeus, Chron. Kedes., ii. 154, tfote 1, 

38 Bar IlebriEUS, Chron. Kceles., ii. 155-167. 

*9 Dacthgen, Fraginente, pp. 57, I28. 

49 Bar-Tlebmeus, Hist. Dynast., p, 224, 

41 Bar-llebreeus, Chron. Eedes., 11. 161-163 ; B 0., lii. 1, 111-112. 

48 Bacthgen, Fragments, pp. 60, 129. 



meutarj on tbe tlicologioal discourses of Gregory Kazianzcu and 
various forms ot crdmation.^ 

Timothy Timothy L was a ualivA of Hazza iu llSdhaiyabh, and had been 
1. a pupil of Abraham bar DashanaaJh (see above, p. 844) at the school 

of lUshfish in SapbsaphiL He became bishop of Both Baghesb,^ 
and stood well with the Muhammadan governor of Mosm, Abu 
Mfwa ibn Miis'ab, and his ('bristiaii secretary Abfi Niih al-Anl>riri.* 
On tlie death of Henan-isho* II. in 779,* several persons presented 
themselves as candidates for the dignity; of catholicus. Timothy 
t^ot rid of Ishu'-yabh, abbot of Beth *Abhe, by pointing out to 
him that he was an ohl man, unlit to withstand his younger rivals, 
and by promising, if he himself wore successful, to make him 
metropolitan of Tl^dhaiyabb, w’hicb he afterwards ilul. Meantime 
I'honms of Ka&hlcar and other bishops liehl a synod at the convent 
of Mar Pethion in Baghdadh, and elected the monk George, who 
liad the sup|K)rt of ’Isa the court physician ; but this formidable 
opponent (lieu 8ud<lenly. Having by a mean trick obtained tbo 
support of the archdeacon Bcroc ami tbo beads of the various 
coilcges, Timothy managed at last to get himself appointed catholi- 
cus, about eight months after the death of his iiredecossor. lie 
•itill, however, encountered strong opposition. Ephraim metro- 
politan of Gunde-Sbrihhdr, Solomon bishop of al-Hadithah, Joseph 
inetroiKilitin of Maru or Merv, Sergius bishop of Ma'allcthuya, 
and others hehl a synod at the convent of Betli TTfile, in which 
they ma<le Rustam, bishop of llciiaitha,*^ metropolitan of Ilcdhai- 
yabh in place of Islio'-yabh,® and excommunicated Timothy, who 
retorted with the same weapon and de|Kmed Joseph of Merv. 
Joseph hrought the matter before the calijih al>Mahdi, but, failing 
to g.iiii any redress, in an evil hour for himself became a Mnliain- 
madan.^ OiiC“ more i^diraiin Mimmoned his bishops to Baghdadh 
and cxcoinninnit atcd Timothv f<»r the second time, with no other 
result than a ( oiinter-cxcoinmunicatioTi and some <lisgracefiil riot- 
ing, which led to tlio interference <jf ’Isa and the restoration of 
])eace.® Tiinotliy was duly insi ailed in May 780.® He made the 
bishops of Persia siilijcet to (lie see of Seleiicia, and appointed ovei 
them one Sinicol^ us iiietro])olitaii with orders to enforce a stricter 
rule than hcretotbic In his days (’hristianity spread among the 
Turk.i, and (lie khakfui himself is said bu\o become ji eonveit.’* 
Timothy’s disgiMceful lesponse to the caliph^ ar Rasliid iu (lie 
matter of the divorce of Ziibaidah may be .seen in lii. 1, 3t>l. 
He is s.\ul to have died in 204 A.il. 819-820 A. n ,-g)r 205 820-821 ; 
but, if lie really was catholicus foi foity-thiee yeai.^,liis rl^sith cannot 
have taktMi place till 823.^2 ’AlJid-isho’ informs ns that Tinmthy 
wiote .synodical ejnstles, a volume on questions of eeelesia tieal i 
Inv, another on <|uestions t»f \arious sorts, a third containing i 
ilispulations with a beietii, m/ , the Jacobite p.alriarch George, 1 
about 200 letters in two lolumes, a disjuitation with the calijdi 
al Malnli or bis sneee<..s(ir al-lladi (i»n matters of religion), and 
an astronomical w’oik on the stars. Bar Ilebrauis adtis hymns 
for the doinini(‘al feasts of the whole \ear and a eoinnientaiy on 
Tlieologus (Giegory Na/ian/en) “ 

Anoiiy- III this century too W’c may place the two following Jiislorieal 
inoiis will CIS, w’liose names and wtiiks aic unfoitnnately known to us 

histoi- only through the mention made of them by a later annali.s(. (!) 

laiis. All •inonymoub author, the abbot of the great eoiiveiit (of Abra- 
ham on Mount Izla), eite<l by Elias bar SliniavJ in his (^hronivh’ 
niidor Hie years 740-711.^® (2) An eeclesi.islieal historian called 
Petliioii. Pcthion, identihcd by Baethgeii ( Fragmcnte, ]». 2, INo. fijwitb the 
eatliolieiis of tliat iiaiiie This is, how’ever, im])osbible, because 
(lie catholicus died in 740, wheieas tlie FctlesuLsticttl History of 
Pethion is cited hy Klias bar Shiiia\.i under tbo years 765 and 768, 

We eoneludo our enumeration of tlie ISestoiian w liters of tliis cen- 
tury W'ith the name o( anotliei historian in the lUbt dricnt.^ iil 

I Ji.O , ni. 1, lll-n.'}. By the “ theology " of Gregory Narmiizen arc 

iiu’.int the flKeoursps tlw title Theologira Vrvnut, &«*,; sw, fm l•xaIllple, 

Wright, Catiil,, p. 41 !j, Nos, - ITolTinann, Auszutjf, p. i:U7 

Also a pupil of Abrahaiii )i.ai I l.lsh.mil.ulU (lid., lu. I, leiir* fit*, 
eol 1). lie 18 mentioned in i oiimiendutory teiins hy Tuimthv m his Hueyelienl 
letl»*rs of 7*J0uti(1 S0r» (Ji 0., in I, HU eol. 1, iri4 eol I , 'Aw.id-isho', C’w//ee/io 
CatioHum yyvoiltcorum, ix 0, in Mai, Srriptt. Vett. Nova doll , x ]»p H57 eol. 1, 
32i) col 1). He was the author of a refutation of the Koi’^ii, a dinputation 
against heretics, and other useful wiirks (It d , lii. 1, UlU), aiiiong v Inch may Ins 
nauitionetl a life of tlie missionary Jolm of Hailam (Ji 0 , iii. i, ibS, col. U). 

* Or, aecording to otheis, 777. 

6 llotrmann, Awzugr, p um gg ^ JI 0 , in. 1, 207 

7 W« wicd not believe all tin* omI tliat J3ai nebiieiiH telJ** ns ol this unhappy 
man, C/iron. Jicrlfs., ii 171 g'/. 

H Hi*e the whole miserable story t<»ld in full iu Ji 0 , ii 43S, in 1. l&MGO, 
llai llebrsMis, Chroti. JCcelcs , ii luii-lOl* 

II Biiethgr'U, ViagMientTf pp 04, lUl 

W Bar-Ilel>m*n8, dhrnv Kulf'* , n. HW ; Ji 0 ., ii 433 

H B.o., 111 . 1, li!0 ('onipaie (’hwolsoirsintnrestingfnenioir ‘‘.SyrHcheGnib 
iiiachriftcn aiis amnrjetsehio " (west of the Chinese province of Knhlja, nmn 
correctly Kulja), in Mim de V.Uad. Imp dfs Sr. de St. J^iterib., 7lh ser , nd 
xxxiv , No. 4 The oldest of these toinbstoiicB is dated A Gr. ilAl# 858 a v , 
and marked “the gia\eor Mengkn ienesh the Ixdicver " (p. 7), but nio>t i»f 
theialsdong to the l'«th ainl 14Ui centuries. 

la^e B.d , ii. 4,54 , in 1, 100. Ji.d., hi 1, 102-10.3. 

14 Chron. J^.edes., n I7y He is pndtably tlie author of the hymn in Bilt. 
Mub. Add. 71,^6 (Ilosen, Cutul , p. lU, col. 1, l)and Pans, Suppl. 66 (Zotenberg, 

^”i?k‘rBa«7hReii,*^ii’aryMi^^ p. 2, No. 3; But -llebneus, Ckron. Kerlet., il 152 
note 2, 154 note 1 (Abk'loos writes “ the ai»bots of the great convent ’> 


1, 195, the text of ‘Ablid-islio*, as edited by Assemani, speaks of a 
writer named Isho'-dcnah, bishop of Kasrii. Other MSS., however, , 
read Basra (al-Basrali), which is confirmed hy Elias bar Slilnaya 
in Baetligen’s Fragmente, p. 2. The variation l)5nah-isli6' in Bar- 
Hebneus (Vhron, Feetes.^ i. 334) is of no consequence, and oven there 
the MSS. differ. Besides the usual homilies of sorts and some 
metrical discouiKcs, he wrote uii introdurtiou to logic, a work 
entitled The Jiook of Chastity^ in which he collected lives and 
anecdotes of holy men and founders of Tnonasteries, and an ccclcsi- 
asitical history in throe volumes.** This valuable w’ork is known 
to us only hy a few citations iu Bar-Hobra*us and Elias bar Shiiiaya. 

Those ill Bar Sliinaya*^ range from 624 to 734, hnl the extract in 
Bar-IIebncus ** brings us dfiwii to 793. 

Reverting now to the Jacobite Church, we .shall (ind that the 
number of its literary men in the 9th century is not large, tliongh 
some of them arc of real importance ns theologians and historians. 

Dionysius TcU-Mahraya was, as hib surnamo implies, u native ofDiouy- 
Tell-Mahre, a village situated between ar-Rakkab ami llisn Mas-siusof 
laniah, near tbo river Bahkli.** Jlc was a student in the • onvenlTell- 
of Keii-neslire,'-® and on its destruction by fiie"* and the comsequent Mahre. 
dj.spcr.sion of the moiiks, be went to tbo com cut of Mar Jacob al 
Kaisiiin, in (be distnet ofSamosuta lie de\oted himself entirely 
to historical studies,^ which lie seems to have caiiied on in peace 
and quiet till 838. The )»tttri.'ircb I’^riaciis (see above, p. 842) had 
got entangled in a controver.sy wiln the monks of (.’yrrhiis and 
Giibba Barriiyii aliont (he w'ords laJpna shfmaiydnd (“tlie heavenly 
bread"), Ae., in the Euclmristic .ser\iie, which ended in tin* m.al- 
coiitents setting up as anti -patriarch Abraham, a monk of the 
convent of Kurtamin After the dcatli of (\vnucus in 81 7, a synod 
was held in June 818 at (’alliniciis (ai-Rakkali), in which, after <*on- 
sidcrablo discu-sbion, Theodore, bishop ol Kuisfim, ]irojiobed tbo 
election of T)ionysin.s, wbn b was apjiroved by most of those present, 
inclmling Basil I., inaphri.iii of TagliMth."* The ])oor monk was 
accordingly fetched to (’alinneus, received ileacon’s orders on 
Friday in the convent of Estfina or (ho Tillar, pricsl’.s orders on 
Saturday in the convent of Mar Zakkai or Zacclncus, and was 
laised to the patriarchate in tlio cathedral on Siinday the llr.st of 
Ahh, 818, tlie ofliciating bishop being Theodosius of (’alliiiicns. 
Abraliani and bis jiaiTisans, seeing tlieir bojics disaj»poinlcd, mam 
tamed their liostilc attitude, wliicb led aftcrw'ard.s to the issiial 
.M'.Huduloiis scenes befoic the Mii.slini anthorities.'*® Immediately 
after Ills installation, Dion^^sias coinmcimed a visitation of bis vast 
diocc.se, going hrst norlliwanls to (’yrrbus, thenco to Aniiocli, 
Kirkesion (Kiikisiya), the distiict of tbo Khribinir, Nisibis, Daia 
and KcpUai-tmla, and so back to (Jalhnicns, wlieie be ciijoved tbo 
prote<*tiou of ’Abdallah ibn Tdliir against bis rival Abrabuni. lie 
did not on tins occasion visit Mo.sul and Taglintb, because the 
mapbrirm Basil thonglit tbo times iinfavonrable.^*' In 825 ‘AIkI- 
nlUh ibn Tfiliir was sent to Egypt to ] nit down the reliellion of 
’UbaidnBrUi ibn as-San, wbeic he remained as governor till 827.“^ 

His brother M’dianimad ilni Tfiliir was by no means .so well disposed 
towaids the Ciiristians, .and dc.st royed all that tin*} had been allowed 
to build III Kdfssa.'** Wherefore tbo patnai'*li went down into 
Egyjit to beg the emir ’Abdallrdi to wide to his brother and bid 
him moderate his zeal against the clmieh, which he a<*cordingIy 
did Dll Ins rctuin tnnn Egypt tJie jialnarch had tioiililes with 
riiiloxenus, bishop of Nisibis, wtio espoUMul the cause of (lie anti 
jiatriarcli Aliriiliam®® , and he then went to Baglidadh in 829 to confer 
with the calqib al-Ma’innii us to an edict that lie bad i.ssnod on 
the occasion of dissi*nsions between the I’alcstiiiian and Babylonian 
Jews regarding llio appomlmcnt ol an e\iii.nch Dininglii.s stay 
in the cn]ntal disjmtcs took jiluce among Ihu Glinstiuii.s, winch 
ended in a reference to the calijdi and in the deposition of the 
bisho]) Lazarus liar Siibbi'Uia.*’® From Baghiladh hioiiysius pro- 
ceeded to Taghiltii and Mo.snl, and iioniiit.ited Daniel as nnqitiriaii 
in place of the ileeeased Basil. In 830 al-M.i’infiii made an attack 
Ol the Greek tenitory, and the patriaieh tiled to see him on In.s 
return at Kaisfim, but the caliph bad burned on to Dim.iscus, 
wlntber l)ioiiy.siiiH follow i*d him and acconqianied linn to Egy]ii 
on a mission to the Baslinninc Cojits, wlio were (ben in rebellion. 

Any efforts of bi.s and of the Kgvqitian pstriareli w-ie, however, of 
no avail, and the unfortunate rebels snlfeicil tin Iasi liorrors of war 

JO 11.0., iii7l7it>'>- Baetligea, hroq.ventr, ji. 2. 

is Chrov Errlrs., i. .333 ; JiO , in. 1, nt»lc 1 (wlierr <M>5 in u iinglake foi 7a.3). 

See also Bar Ilehnvus, (Vinni. J'f>lf< , n 42 ii<»k* 2, 114 note 1, 122 notis 1, 

127 note .3, 13H notes 1, 2, 140 note l 
W See Horrmann in Z.JKM.d , xxxn (187H), p. 742, note 
so Bur Helirn'us, ('hrttn Frctf^., i. 847‘.34W. 

SI Ji.O., 11 345, eol. I, where the rebuilding (if it by l)ion>HMiH is mentioned ; 
Bar-IIebrii'iiH, I'hrun Jin'ln, , i 355, at tlie lop 
a*- B.*ir Hebra'us, I'hron. hjcrleg., i. .347-349. A pieviouH resnlenee at the non- 
vent Ol Ziikniii near Amid (Ji 0 , n. 98, col. 2) is uueertain, as the words daira 
dhdar probably mean no more than “ the convent of n« Jae.ohites " 

23 liu, HebiST'iis, ('hmn ErcJfH., i. 817, last line. IhtU.,l 347 

21 Ibid , 1 . 355 357 \ Ji 0 , ii. 845. Abraliaiii died in 837, and was guccceded 
by]* le brotiier Hinieon as anti-patriareh. 

28 Bai licbRTUH, C’Aron I>vU» , i. 858. 

27 WUslcnfeld, Die Statthalter von Aeffi/jden, Ite Abth , p. 32 * 7 . *, Do Sary 
Jlelatwn dt I'flgyptr par Abd-aJlaUf, pp. 601-508 and 552 507 
78 Bar Uobrieiig, Chron, AVetw., i. 859. 2 ii ihul , i. .360. 

so Jbid., I. 383 S4 Ibid., i. 365. 32 Jbtd., j 3r,,5 871. 
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at tho hands of al-Ma'iuun and liis goucral Afshin.^ On this 
journey Dionysius saw and exaniiuod the obelisks of Helio[)oHs, 
the ])yramid8, and the Niloineter.^ In 835 he revisited Taghrfth to 
settle some disputes between the TaghriUns and the monks of Mar 
Matthew at Mosul, and to ordain Tlioiiias as ma])hrian in place of 
the doceasod Daniel.’ In the same year he went once more to 
BaghdadlL to salute al<Ma’muii’s successor al-Mu'tasim, and met 
there the son of the king of Nubia, who had come* on the same 
errand.** The latter years of Dionysius were enihiitered by the , 
oppressions and ulilictions which the (^hristians had to endure at 
the hands of the Muhammadans. lie died on 22d August 845, and 
Avas buried in tlio convent of Ken-iieslire.® lie loft behind him 
one great work, his AnnnlSf covering the whole |ieriod of tho world’s 
liistory from the creation down to liis own time. Of this there 
were two recensions, a longer and n shorter. Tho longer redaction 
was dedicated to Jolin, hislion of Dfira. and came down at all 
events to tlie year 837, or perhaps a little later.** Assemani has 
published an extract from it, Avliich he was fortunate enough to 
tiiid in Cod. Vat. cxliv., f. 89, in the ii. 7‘2-77J It would 
seem to have lieeii written, after the manner of John of Asia, in a 
series of chapters dealing with particular to]»ics. The shorter r«*- 
dactioii is extant in a single imperfect AIS., Cod. Vat. clxii.,’and 
is dedicated to Ccorge, choropiscopus of Amid, Eutlialius tho abbot 
(of Zukiiln ?), Lazarus the periodeutes, the monk Anastasius, and 
tho rest of tho brotherhood. It is arranged hy successive years, and ; 
ended with the year of the Creeks 1087 = 776 A.i>.* The author 
has adopted a division into four }tarts. Tart iirst extends from 
the creation to the reign of Constantine. Here the chief authority 
is the Chronieorum Cantmuvh Librr of Emsehius, supplemented 
by some extracts from other Creek sources, such as Eusebius’s 
Ucclesiifstiorl Ilistnn/ and the Chronograph la of Julius African us. 
'With these Dionysius lias incorj»orated matter deiivcd from sundry 
other works, c.//., the Chronicle of Edcssa (see above, p. 835), the 
MP'arrath Caz'J or “Cave of Treasures,” Psoudo-Callisthenes’s 
Li/c of Ahj'ttmhr the Orcat^ tlie story of the seven sleejKsrs,^^ and 
Josejdius’s Jewish l/’or (see above, p. 823).*’ The second pari of 
Dionysius’s Chronicle reaches from Constantine to Thcodosiu.s II., 
and hero lie ]>rincipally foll(>wed the Ecclesiastical Uistonj of Socrates 
(compare Cod. Vat. oxlv.). The tliiid pai t exleiitls from Theodosius 
II. to Justin IL Here Dionysius acknowledges himself chiefly in- 
debted to liis countryman John of Asia (see aliove, p. 835), hut ha.s 
also iiicorpoiatcd the short Chronicle of Joshua the Stylite (secaliovc, | 
p. 832) and the epistle of Simeon of Beth Arsliam on the ilimyarite 
( 'hristiaiis (see above, p. 832). The foiirtli part, coining down to 
158 A.H. -774 775 A.i»., is Ins own compilation, partly from such 
Avritlcu documents as he could iiiid, partly from the oral statements 
of aged men, and partly from lus own observation. Assemani has 
given an account of the whole woik, with an abridgement or excerpt 
of the fourth part, in the Jlibl. Orient. ^ ii. 98-116 ; but the labours 
of Dionysius of Tell-Alahre will never be appreciated as they dcscive 
till tho appearance of the edition which is now being prepared by 
Guidi. 

Then- Under Dionysius flourished his lirother Theodosius, bishop of 
(losiiisof J'hlessa, also a student of Greek at Ken -ucslire. Bar-ilelineus 
Mdcssa. luakes mention of him as ncconipanying Dionymus to Egypt in 
825-826 to coinplaiu to ’Abdallah ibn Truiir of the wrongs of the | 
CIhristians.*’ At an earlier ]tcriod (802-803), when only a jiriest, 
lie translated the homily of (Gregory Nazianzen on the miracles of 
the prophet Elijah,** and Bar-Hebrscus sa\^s that lie also rendered 
into Syriac the ])oems of the same author.** 

Antonins A friend of his was Antoiiiiis, a monk of Taghrith, suriiamed ** the 
the Ithe- Rhetorician.”*® He Avas the author of a treatise on rhetoric in 
torician. seven ehapters,*^ of a Avork on the good ]»rovidcin‘o of God in foiii 

1 llar-TI«*lMaMm, Ctnnii Etrhs., 1. 37.3; Weil, 0Vv'/«. tJ KhalUeiit n. 24G; 
WnsteMfcM, Jhe l^tntthnUer ^on Afgypieiu ito Abih., pp. 40-4.3 

2 Oar fleboi n.s, (ViroH. Errlei , i. 877-381. S Jhiff , 381. 

4 7hi(f., 3«1. ft Thifl , 38.3. 8 Jhid., 883-38ri. 7 Rm- mwl. Vaf., in. 2.33. 

8 See (Wal. rut., lu. 328. AsHcinani’B account of this MH, ih nc»t so clear 
As could have lMS>n wislicd In the Catal. Cat., ni. 329, he Auys that it is 
'• uinus cx HR ciKliciUis, quos Moses Nisilieiius cernobiarcha c MchO|K>laiiiia in 
SfcteiiRC H. Mnrnr S 3 'roniin inoiiaRtcnuni intiilit" (viz., in 932); but there is 
now no note wliatever in the MS. to show tliat this was the case. 

Ii 0 , II. 99. At present the M8. ends in the year 775, a few Icavea being 
wanting at the end. 

Tmnslab'd into (iennan by Bczold, J)if Scliatzliohle (188.3). Tlie Syriac 
text iK not yet piibliHhcd. 

II (Jnidi, 7Wfi Urtrnfiili ineditl soprn i Settr Jinrminifi di Efeso (Ucalo Accad. 
del l.ineei), JK85 ; see m particular p 31, lole .3 

1- The Syriac text of tins fliat part was editeil by TiilllierR, Ihonvsii Ttlwh- 
ludXttisw fAronni hher nrimus, IK.'iO (compare I/iind, Joannes JUseliof von 
Lphfsos, pp. 39 41). The KiiRcbian extracts have lH*en translated and compared 
with the t.irei‘k original (so far as iiosBible), the lAtin version of Jerome, and 
tlie Armein.m wrsion, by SicgfHed and (Jel/ci, Evsehii Cunonvm EpiUme ex 
Jhonysu r€lmaharnii,is Chrtmiro petita (1884), On this work see Outschmid, 
Vntersychnngrn ubec d. ai/rische Epitome dec Eiisebisehrn ranones (1880). The 
cilitors have not alwa\s correctly tendered the text of their “blatero Syrius"; 
see a flagrant example <in ]i. 79, last paragraph 

13 llai-lfebr.eus, Chron Eecles , I. .3»}1 ; li. 84.3. 

14 Ooil. A^at ^c^ I.. ratal. Vat , u. ,V21 ; D.tK, ii. p. cxiir, No. 17. 

ift Ilar-IlebraMis, Chron. Eccles , i. 363 ; It O., ii. 845. To this version perhaps 
belong the poems containwl in Brit. Mus. Aild. 14547 (Wright, Cafn/., p. 438) and 
18821 (ibid., i». 77')). 18 Uar-TIebra*ua, Chrtnu Eccles. , \. 363 ; B.O., ii. cl. and 845. 

IV Brit. Mus. Add. 17208 (Wright, Catal., p 014). 
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discourses,*’ and of various encomia, thanksgivings, consolatory 
epistles,*® and prayers,’® in many of Avliich ho makes use not merely 
of metre but also of rime.’* 

Lazarus bar Sabhethu, called as bishop Philoxeiius and Basil,” 
ruled the see of Baghdudli in the earlier ])nrt of the 9th century. 

As mentioned above, he w'as dej^sed by Dionysius in 829. He 
compiled an aiiajdiora or liturgy,” and wrote an exposition of the 
ofiice of baptism. ’■* Tlie latter may bo only part of a larger work 
on the oflices of the church, from w'liich liar-IIebncus may have 
derived the information regarding the luusioal services (quoted by 
Assemani, B.O.^ i. 166. 

Contemporary Avith these wis John, bishop of Dur&, to whom 
Dionysius dedicated the larger recension of his history (see above). 

Ho compiled a liturgy,” and was the author of the following 
AA'orks— a coinmentaiy on the two books of Pseudo -Dionysius 
Areopagita De JTierarchin Cselesti ei Erclesiasticaf^ four books on 
tho iiriesthood,’^ four books on the resurrection of the dead,” and 
a treatise on the .soul.‘® 

Nonniis was an arelidcacon of the Jacobite Church at Nimbis Nc 
during the first half of this century, tho Nostorian bi.s1iop Cyprian of 
having allowed the Moiiophysitos to resume possession of the church 
of St Domitius in 767 (sec above, p. 844). lie is nientioiied by Bar- 
llebrams as bringing charges against the bishop Pliiloxenus, who 
had sided with tho anti -patriarch Abraham, and w'as therefore 
de])osed by a synod held at Ros'ain in 827 or 828.” "We know also 
that he Avas in prison at Nisibis when lie wrote his Avork against 
Thomas bishop of Marga and inelrojiolitari of Beth Garmai, who 
flourished uiuier the Nestorlan catholics Abraham (837*850) and 
Tiieodosius (852-858). Ih'sides this controA'ersial treatise in four 
di.scouises, Noiiiius Avas tho Avriter of .sundry letters of a similar 
character.’* 

Romaiius the. physieiaii, a monk of the convent of Kartaniin, Rc 
was elected mtnarch at Amid in 887, aiul took the iianic of Thco- nu 
dosius.” Ho (lied in 896. IIo Avas the author of a medical syn- pli 
taguia {k%mndshd) of .some repute.” He WTotc a commentary on cn 
Pseudo -Hierollieus, On the 11 id Jen Mifsf cries of thi House of t/od?* T1 
and dedicated it to Jjazanis, bi. 3 liop of Cyrrlnis.” Tho work is do 
divided into five books, tlie first and second of Avhicli he finished 
at Amid, brioro going down to the East, and tho third at Samosala. 

He also compiled a collection of 112 Pythagorenn maxims and 
proverbs, Avith brief exjdiinations in Syriac and Arabic, addressed 
to one (ioorge.” * A synodical ejustlc of his is extant in Arabic, 
written to the Egyptian patriaicli Michael III.,*^ and a Lenten 
homily in Arabic.” 

Moses bar Ki'fdia aa'es the son of Simeon Ke}>ha (or Peter) and M< 
his wife Maryam. The father amis from the village of Mashhad ha 
al-Kohail, on tin' Tigris opposite nl-Hadithah,” the mother a K< 
native of Bahtd, in which tow'ii tlieir son was born .somcwlierc about 
813. He was taught from his early joulh bv Rabbnti Cyriacus, 
abbot of tlie convent of Mar ScTgius on llie Tura Sahyu, or Dry 
Mountain, near Bahid, and tlieie nssiiined the monastic garb. IIo 
AA’as elected bishop of Betli Rciinn.lii Glarimmrij,*® Beth KiyoiiayiV^ 
and Mosul,^’ about 863, and took, the mime of 81 ^ 01 * 11 . 3 . He Avas 
also for ten years ]ieriodeute 8 or \i.sitor of tlio diocese of Taghrith. 

Ho died A. ( Ji . 1 21 4 = 903 A.i).,” “ aged about ninety years, oi Avhich 
he had been bishop for forty,” ami avh» buried 111 the convent of 
Mar Sergius. His an ( irks are numerous. He Avrote commentaries 
on the AA’hohi Old and New Test aments,®* Avliicli are often cited by 
Bar-IIebiu*ii.s m the Ansar lldze. Of the.se that on the book of 


iH Bnl. Mus. Ail.i. 14726 (Wnglit, Catal, p. 617). 

19 Bill. Mus. Add. 17208. •-« Bnl. Mus. Add 14720 

91 Rpt* a Hin'ciiiipu 111 Kodigor's Chrestom. iSi/r., 3d ed., pp. 1 lO-Jll. 

99 See Catal., p. 49t), col. 2. S3 See Rfii.iiidot , it 399. 

si Coil. Vat. cxlvii., Catal, iii. 276. 25 ]t t)., ii 123. 

26 Ji.O., II. 120-121 ; Cud. Vat. c. (Catal., ii. 539), ceclxui. (Mai, Sn iptt. Vett. Kora 
Coll, V.) ; B(h 11. Or. 204 (Payne Mniitli, Catal., pp. 457-492). Tlieie is an extiact 
in Cwl Vat ppocxi. p. 1 (Mai, op. cit.). 

S7 liAK, II. 121 ; C(Hi. Vat. c. (Catal, ii. .542), reclxili. (Mai, op cit .) : Bodl. Or. 
264 (P. Biiiith, xip. 492-496), Extracts from bks. ii. and iv. in ziugeile, Alonum. 
Syr., i. 10."i-110, from bk. iv. in Overbeck, .S'. Fphraemi, Ac., 0pp. Hel,, pp. 409- 
413 ; BCH Bar Hubneus, Chnni. Etrles., li. ,394, note 1, No. 13. 

S6 It.O., ii. 119; Cod. Vat. c. (Catal., ii. 531), crolxii. (Mui, op cit.). 

ft 0., n. 219, iiob* 1, From It there aic extracts in C(h 1. > at. cxlvii. (Catal, 
ill. 276) JM> Bar-Ilebneiis, Chron. hcrlcs , i. 363 ; Ji.O., ii. 846, col. 1. 

These writings are all contained in But. Mus. Add. 14.591 (Wnglit, Catal., 
pp. 618-620). sa Bar-lIcbniMm, (hnni Eccles., i. 891 ; ii. 213. 

33 Ibid., 1. 891. Assemani Ruggest^ that it may be the woik <‘oiitaiued In 
Cod. Vat. cxcii (Catal, in. 409) Coiiqiaic Fmthingham, Stephen bar SudaiU 
the Syrian Myaiie and the Hook of Ilterotheo.^ 1886, p. 84 sq. 

3* A foiwry of Sti*phen bar Bfulh-ailc ; sec above, p. 832. 

36 Brit. Mus. Add. 7189 (Rosen, Catal, p. 1 1). This is the very copy which 
was procured with some difliciilty foi tlio use of Gregory Bar-Hcbncus 
(Wright, Catal., p. 1205). 

36 Purls, Ancien foiids 118, 157 (Eotcnlsirg, Catal, p. 147 col. 3, 166 col. 1); 
Bodl. Maroli. 201, f. .58 (Payne Smith, Catal, p. .507) ; H.O., ii. 125. It is admir- 
ably edited by Zotciilicrg in the Journ. AsUit., 1876, pp. 42C-47G. 

37 ii. 124. 36 Brit. Mur. Add. 7206, f. 7:1 (Rosen, Catal, p. 10.3). 

39 Rco Iloflfhiann, Auszuge, p. 190. 40 p. loO. 

41 11.0., ii. 218, notft I, c<il. 2 ; Hoffmann. A uszvpe, p. 30, note 24.3. In Witght's 
Catal., p 620, col. 2, tho name is written Beth Kiyoim ; in lUl, ii.l27, lietli KenR. 

43 In Wright’s Catal, p, 021, col. 1, lie is callra bishop of BGth Kemmfiu and 
BPth 'Arbiy^ (lU-'arb&yu) 

48 As correctly given in Ji.O., ii. 218 ; Bar-HebrsPiis, Chron. Eccles., ii. 217 (and 
by M8. C. also in i. 895V 44 B.O., ti. 130, noU S ; 218, col. 2. 
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Genesis survives, tlioueh imperfect, in Brit. Mus. 17274,^ and 
there are extracts from Uiem in Paris, Ancicn fonds 35 (Zotenberg, 
Catal . , p. 156), and Hodl. Marsh. 101 (P. Smith, Catal , , 462). The 

(lOspels and Pauline epistles (imperfect) are containeil in Brit. Mus. 
Add. 17274 (Wright, CvitoL, p. 620), the latter only in BodL Or. 703 
(P. Smith, Catal. t p. 410) and Bodl. Mamh. 86 (iVud., p. 418). iiis 
treatise on tlie Hexadmeron in five books ^ is preserved to us in the 
Paris MS. Anc. fonds 120 (Zotenberg, CataL, p. 197), and there 
are extracts from it in two other MSS. {ibid., pp. 157, 159). The 
work JJe Paradiao, in three parts, dedicated to Ins friend Ignatims of 
(?). is known to us only through the Latin translation of 
Andreas Masius, 1569,* The treatise on the soul ® survives in (Nwl. 
Vat. cxlvii. {Catal. , iii. 273-274) ; it consists of 40 chapters, with a 
supplementary chapter to show that the dead are profited by offer- 
ings made on their behalf. That on predestination and freewill, in 
four discourses, is extant in Brit. Mus. A<ld. 14731 (Wright, Catal., 

{ >. 853). The Diaputationa atjainsi Jleresiea, spoken of by Moses's 
liographer in B.O , ii. 218, col. 2, is probably identical with the 
work (hi Sects mentioned by Assomani at p. 181, No. 7. The 
Festal Homilies for the whole year® is extant in several MSS., e.g., 
Brit. Mus. Add 21210 (Wright, Catal., p. 877) and 17188 (i5id., 
p. 621), Pans, Anc. fonds 35 and 123 (Zotenberg, Catal., pp. 
156, 169).^ liesides these we have four funeral sermons,® an ad- 
monitory diseourse to the i-hildren of the holy orthodox church," 
and a <liscour.se sliowiiig why the Messiah is calle.d by various 
epithets and names. Mo.ses also wrote ex})Ositions of the sacra- 
ments of the (‘hurcli, such as on the holy (‘hrLsin, in 50 chaidcrs, 
Cod. Vat. cxlvii. {Catal., lii. 271) and Pans, Anc. fonds 123 (Zotcii- 
berg, Catal. , p. 159),*' with which is connected the discourse on 
the consecration of riic chrism in Brit. Mus. Add. 21210 (Wright, 
Catal., ]>. 879); on baptism, addressed to his friend Ignatius, in 21 
chapters, Co«l. Vat cxlvii. {Catal., iii. 270), in connexion with which 
wo inav take the discourse on the mysteries of baptism in Brit. Mus. 
Add. 21210 (W#ight, loc. cit.) and on baptism in (W. V^at. xevi. 
{Catal., ii. 522)'*; exposition of tlic liturgy, Bnt Mus. Add. 21210 
(Wright, Catal., p 879) and Berlin, Sachau 62 (0; further, exfK)si- 
tions of the luystciics in the various ordiiiaii<ms, fod. Vat. li 
{Catal., ii, 320) ; on the ordinat ion of bi-shojis, pi lests, jiul deacons, 
Brit. Mus. Add. 21210 (Wright, (htnl., j> 879^; on the tonsure 
of monks,** (’od. Vat li. {Catal., it. 322).**’ He also compiled two 
aiiajdione,*® one of which has been translated by Keiiaudot, ii. 391. 
Lastly, Moses liar Kepba was the authoi of a c<»mmeiit.j’y on 
the dialectics of Aristotle, meiitioYled by Bar-Hcbi.eits in Clicon 
Eeclcs., li. 215, and of a eoniimjiitary on the works of Gregory 
Namnzcii, and an ecclesiastical history', mentioned by his bio. 
gra])her iii ll.O., ii. 218, <'ol.2. The loss of this last hook is to he 
regretted. 

The contemporary Nestorian writers of miiik arc hardly more 
numerous. 

In this century the foumlulions of S>iiac levicography wm’c laid 
hv the famous ]diysician Abu Zaid Hon.iiii lim Isliak al-'lbadi of 
ITerta. (al-Hirah).'^ He apjilied Jiimself to inedicimi at Baglidadh, 
under Yaliyu, or Yulianna, ibn Milsawailii (Ma-suyah or Mejjue) ; 
but an ill-leeling soon sjnangup bet\>eeii te;udier ami pupil, and 
Honain took his depaiture for the (Ircei.iii ten itoiy, where he .s])cnt 
a cou])ln of years in acquainting himself yitli the (ircek lunguago 
and its scientilic literature. He afteiuards became pliy-sieuin to 
the caliph al-Mutauakkil. His ilowiitall and cxcomiiiunication 
were meanly brought alxmt by a fellow-Glnistiaii of the same pro 
fession, Isia’il ibn at-Taifiiri, and Honain iln-d soon after, 200 
A.ii. 873 A I).'® Honain composed most of his original woiks in 
Arabic, and likewise many ot liis translations from the (iieek 
*Al)hd-i.shiV nienlioiis hut three books of hi.s,'® viz., a lamk on the 
fear of (iod (whicli ho wrote as a deacon of the church), a Syriac 
grammar, and a compendious Syriac lexicon. The lexicon has no 
doubt ])cen in great iiart a]».soihed into tlie later woiks of Bar ’Ah 
and Bar Bahlul.®* The grammar seems to have been entitled AV- 
thdhhadM-NuHc, or the “ Ihwk of (Diaci iti«*al) I’oints ” It is cited 
by Bar-Hcbr.Tus in the A%ifitr Jtdze-^ and by Khas of Tirhaii in liis 

Wriglii, i'ntnl , |». IjL’O. ^ Jt O , ii. l‘JK, N«i. 1 3 Jhitl , n eol. 2. 

4 Tbul., 11 . 128, No. i. 8 Jhid , li. 131, No. r». « Ilml , ii. J,3l, No. ». 

7 Hoc also Vat. clix. (Catal., in ,Sia-.si7); on the AHCcnsjon, Ood. Vat 
cxlvn (C'atai., in. 270). 3 Urit. Mus Add 171SH (Wngbt, Ciitol., p. 622). 

• Blit. Mas A<ld. 21210 (Wriglit, Catal., p. 87tf)* 
i» Bnt. Mas. Add. 17188 (Wrisht, Catal , p. 622). 

II The l*aris M8. An<*ien foinls 3'» contains anoUier redaction in 30 chapters 
(Zotenberg, Catal , p. Ily7). 

12 See also ('od. Vat. cceexi , in Mai, Sei if>U. Veit, Nava Coll., v. 

13 Bee also (’od Vat. ceciv , in Mai, op. cit 14 /.* o., n 181, No. 8. 

18 ConiiMire C’od. Vat. reev., in Mai, op nt. W ji o., it. l.'iO, No 4. 

17 was the nisbah of an Arab Christian of aM,lirah Bee Ibn Khal- 

likSn, ed. Wastenfeld, No. 87. loitiu wi iters generally call linn Joannitins 
18 Bee the Fthnat, pp. F ^1® and 140; Ibn Abi Usaibi'ah, cd. Mttller, I 184 , Ibn 
Khaflikan, ed. Wastenfeld, No. 208; al-Mas'Qdl, Mar&j adhAlhnhnb, ix 178 
OT.; Bar Hebr»*u8,C/lron.5yr., p.l70(traiisl ,p. 173; h.O.,ii 270,noU'8). (Ttron. 
Kedes., II. 197-109 (B.O., ii. 438); Hut. Dynast., p. 203 a; (transl., p. 171 si/.); 
Wenrich, /><• Auett. Gr. rernonibus, Index, p. xxxi. ; WuBtcnfeld,(;«cA. d. arab. 
AenU. No 09. B.0 , iii l, 105. 

M See (lew'imis, Ik Bar Alio d Bar Bahlulo Commentatio, 18.34, p. 7. 
ai Sec Uofluianu, Z.D.M.G., xxxii., 187« p. 741 
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grammar.®* Honain also wrote a treatise On Sy^umyms, whether • 
they be “voces seciuilitteras ” (as rlfghlz and ragglz) or not (as 'dlcithd 
and karyuthd). Extracts from this work have been preserved to us 
by a later compiler, wlio made use also of t!io canons of 'Anun- 
isho’ of Hedhaiyabh*® (see above, p. 843). In (.’od. Vat. ccxvii. 

{Catal., lii. 504) there are excerpts from a modical treatise of 
Honain, but no title is given.** Honain, his sou Ishak, and hi.« 
nephew Hobaisli ibn al-IIasan al-A’sam (“ Stiff-wiist ”) wore among 
the earliest and ablest of those Christians, chiefly Ni'storians, who, 
during the 9th and 10 th centuries, making Baglulsi'lh thoir head- 
quarters, supplied Muhammadan sclmlai's with nearly everything 
that they knew of Greek science, w bother medicine, mathematics, 
or philoso)ihy. As ii rule, they tran-slaied tlu^ Greek first info 
S 3 mac and nftorwuids into Arabic ; but their Syriac versions have 
unfortunately, as it woubl a|)]K>ar, ])erislied, \\ it bout exceiition.*® 

An elder contemporary of Honain was (Jabiiel bar Biikht-ishO’, (iabrie 
ill Arabic Jabra’il ibn Baklitishu’ (or rather Bokl.Lisliu'), a ineiiibcr bar 
of a family of renowned nbysLcianM, bcgiiiiiiiig with (leorge bar Hvikht- 
Bokht-isliiV of (Junde-Shabhor, whom we have iiumtioneii above isho. 
(p. 844). He wiw in practice at Baglidadh in 791, ainl attended 
on .la'lar ilm Yahya al-Barmaki, became coiiit iiliyhician to ai 
Rashid, and maintained this ])osition, with mu mus vicissitudes, 
till Ins death in 828.®® 'Abhd-isho' saj-s that he was the author of 
a Syriuc lexicon,*^ whicli is our reason lor giving him a ]ilace here, 
but no such work is inentionud by the other authorities to w hom 
we have rcfcrrf*d.** 

Of lsli()‘ Mariiz.l\1l, in Arabic 'Isa nl-Marwazi, from the citv of I.slitV 
Marii or Merv, little is known to us bcyiud the fact that he irmi- Mani- 
pilcd a Syriac lexicon, wdiii h was one of the two juiiicijial autlmri- ziya. 
ties made use of by Bar 'Ali.*** That lio should be idciitieal w'lth 
the physician al-Mnrwa/i, who lived about 567,**® seein-s wholly iin- 
likely. We might rather venture to identify him with Abu Vtihya 
al-MarwazI, w'bo w*aa an enmient Syniiii physician at Baghdadli, 
wrote in Syriae upon logie and other subjects, and was one of the 
teacluTs ofMutta ibii Yauriaii or Yunus (who diet] in 940).®* In 
any case, 'Isa al Marw'azi si'cnis to have fluiinshcil dining the latter 
pail of the 9th century, and theiefore to have hern a cuntemjioiaiy 
of Bar 'Ah. 

Isho', or 'Isii, liar 'All is .stated in Cod. A^al. ccxiii (Catal , iii, liar'Al 
504, No. XV ) To have been a ]mpil ot Honain His iatlier 'Ah and 
Ins uncle 'Isa, the sons of Da ml oi David, weio appointed by the 
(‘athoheus Sabbr isho' Jl. (83‘2-83(>) to the charge of the college 
bmndc'* by him hi the eoiivent ol Mur I’ctlnon at Biighdadb 
Bar 'All’s lexuon is dediealed to u deacon named Ahraham,**** wdio 
made certain additions to j| aftei tlie death ol the aiillmr.®* 

Isho' bar Kon was a native of the village of Bi th-t.abbaic near Isho' b 
Mosul. He was a pupil ol Abialmin bar Dasliaml.idh (sec above, ji Non 
81 1) at tlio same time with Abu Null ai Anbaii (s(‘e almve, ]> 81.\ 
note 3' and Timothy, Ins predetessoi in the dignitv of catliolicus (see 
abov'e, j>. 847 He letncd tiist to the convent ol Mai Abialiam on 
Mount l/.la, wheie in> devoted Ihmsell to study iiiid to i eluting tin* 
views ami writings of 1 ns sdioollellow and siibseijiieiil dioccsin 
Timothy, whom he spileliilly called Tdihn-otheos (“Hie wronger 
of God”) instead of Tunothttm. In conseijucnce ol a dispute with 
tin* monks he left Mmnit l/.la and w'cnt for some months to Bagh- 
dadii, where he stayed at the house ol George Masuwinln (Masuyah 
or Me.sue)an'i tauglit Ins stni Yahya.®'* He then leluiiied to Mosul, 
w’heiv he took up lii.s resnience in the convent ol Mai Klias, ami 
Jived there for thirty yeais, till tin* death ol Timothy.*** Tlnotigh 
the inihienee of Gabiiel bai Bokht i.s]io' (see iioove) and Ins son- 
in-law Michael bar Masawailn (Masuyah or Mesm ), the ]diysician 
ol the caliph al-Ma'mun, he was appointed catlioln iii A Hi. 1135 
K(tit Bactligi'ii, p. 32, see IJoltiiiaiiii, itpu'.i A* , p \mi 

23 Ifittlinanii, tipuin Nrst , pp 2 49 , see Ji O , u .SOs ec»l 2 , u id Cod Beilin, 

Bneliuii 72, No. 14 Tlieie ih ali,i> a MB in tlx eullerdi ai n| tin- h I' f h 

24 (’<mI Vat cxcii. (Catal., m 409), Suntaq'iia Mnluunt tt Aiub.,\'i not 
bkelv to be Ins, but leqtiiies elosei eMtniiiiatinn 

23 nua IS a large siibjeet, into whieli weeaiiiud liere enlei, the looxf so as it 
pel tains rather to a histoiy ot Arahir than of Syiiai* liteiatiin* We would irfer 
the readei to W'uMlenteld, (leftlmhlr it aiah Anztr o Sntut , 1S40' 

Flugel, Ditfrrt dr Artthieut .'‘tuptnnivi (Inrtornni IvU .pretihn., isil , Weiineh, 

Dr Aurtnrum (tro'tnrina rfriatinilnt'. ft ('ommrntarns, 1S42, Kdiriii, Ik J'hdoinu 
phut PrnjHflrtit'a apud ISW, seel, vin p &1 ; At I'tunln {Alpharahina) 

dta Arab J'hdoaophrn Ijfhrn v .sVA/{/te«, by M Bteinschnenh'i , isnii, A. Muller, 

Dtf (Jrirdii'tfhftt 1‘hdnmphfn in dir nrabi’uhrn Vfhrrlit /pi nvy, 1S73 Of Miiii.'im- 
madan authorities 1 wf»of the most iriipnit'oit are the 7 i/nw/ «>(’ Abu *1 Faraj 
Muhamniad ibn IshAk al-W'arnik a) Baglidadhi, eoiiiinoiilv eulled ibn Ahi 
ya'kilh an-Nadim (died early in the lllh eentury), and tin 'I'lfun al-Antm fl 
J'abakfd ri7 Ab/did of Muwatlak ad-Din Aim ‘1 'Ahhas Ahnind iliii al Kasim as 
Sa’di al-Kha/niji, generally known by tlie nuiiie of lim Abi IJMaibi'ab (died in 
1269) The former woik h.-is lieen edibsl by Flugel,J. Kodiger,aiid A. Mullet, 

1871-72, the latter by A. Mullei, JHH4. 

26 Bee Ibn Abi U^aibi'ali, ed. Muller, 1 . 127 ; Wust^'iifeld. (leach, d. arah. Arrzte, 

No 2s. Bai-ITebi»Mis, Chron. Syr., pp. Bin 110, 170 (77 it , li 271, nob*, col. 1), 
and ,'I d DywuA., 23.'i, 264 27 Ji.o., di. 1, 2&8. 

S3 Compare (lesenius, Dt BA et BB, p. 7. 

29 Bee (jeseiiiUH, up. nt., p 8 ; B.O , lu J, 2£i8. 

30 B.O., III. 1, 437, 438, note *J. 

91 See the inhrwi, p. 263 , Ihn Abi Ufaibi'ah, ed. Mttller, I. 234-235 

•2 77 ( 7 , III ], 2’/7 ; (Jeseiiius, op. cit , <jap. in *3 Oesenius, op. rit , p 14 

34 Ibid , p. 21 ; see Hofllnann, Byriach-arahtarhe (iloasen, 1874, and Payne 
Smith, The$. Syr , jwissim. 86 Bee 77 O , iii 1. f»01 * 7 . 

36 Bo Assemani, B.O , 11 . 43.‘i Bar Hebneus (Chron. hcclra , ii. 181) says that 
he resided for thirty -eight years in the convent of Sa'id near MimuI. 
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— 823-824 Jk.D.i lie sat for only four years, and was buried, like 
his pred8(fossor, in the convent of Kelil-ishd* at IkghdHh. Of his 
ill-feeling towards Timothy 1. wo have already iiiado meiitioii ; 
how' he kept it up after Timothy’s death, and what troubles he got 
into in conseoueiice, may be read in the pages of Assemani (Z^.O., 
iii. 1, 165). Bar-Hebneus has preserved some account of a disputa- 
tion between him and a Monopbysito priest named Papa.'-* *Abhd- 
isho' gives the following list of his works ®--a treatise on theology, 
q^ucstions on the whole text of Scripture, in two volumes, a collec- 
uon of ccclcsiasl ical canons and decisions/ consolatory discourses, 
e]>istlcs, a ticatiso on the division of the services, iutgairiM. or 
“iiiterpretations,'** and a tract on the efficacy of hymns and 
anthems. Of the questions on Scripture there is a copy in the col- 
lection of tlic S. P.C. K., and of the consolatory discourses a mutilatiMl 
MS. in the British Museum, Add. 17217 (Wright, Catah, p. 613).® 
The replies to the questions of Maearius the monk seem to belong to 
the treatise on the division of the scrvicies {piirrdsh ieahm!fsh&md)^ 
if one may judge bv the first and only one quoted.^ 

A disciple of Isfio’ bar Non w-as Denha, or, as ho is otherwise 
called in some MSS. of *Ahhd-i8h6'’8 Oaitiloguey Iliibha (or rather 
Kihha, I has).® Asscinaiii places him under the catholicus Pethion 
(<licd in 740), but we prefer to follow the authority of John bar Zo’bi 
111 his Grammar.^ Dciiha was the author of sermons and tracts on 
jioints of ecclesiastical law, and of commentaries on the Psalms, on 
the works of Giegovy Nazianrani (as contained in tw’o vols. in ll»c 
translation of the abbot Paul), and on the dialectics of Aristotle. 

In 217 A. 11. =832 A.i>., the same year in wliicli Sabhr-isho* II. 
succeeded to the patriarchate,'® a young man named Thomas, the 
son of one Jacob of Beth Slienyriiuiyc, in the district of Salakli," 
entered the. convent of Belli *Abhe, which seems at this time to 
have fallen off smlly in respect of tlie learning of its inmates.'*'* A 
few ycais afterwards (222 A.II.--837 A.D.) we find him acting lus 
secretary to tlin patiian-h Abrali<im (also a monk of Beth ’Aldie, 
wlio snt from 837 to 850).'® By him he was promoted to be bisboi) 
of Margfi, and aftcrwaids metropolitan of Beth Oarmai, in which 
capacity he was present at the ordination of his owm brother Tlico- 
dosius (bishop of al-Aiihur, afterwards metropolitan of Gumle- 
Shahlidr) as catholicus in 852.'® Thomas of Marga (as ho is com- 
monly called), having ]>ccii very fond fiom las youth of the legends 
and histones of holy men, more esj>ecially of those eoiiiiccted with 
his own convent of Beth 'Abhe, undertook to eonimit them to 
WTitiug at tho urgent request of the monk ‘Ahhd-isho’, to whom 

110 dedicates the Momtstic ITiatury. Assemani lias given a toler- 
ably full analysis of this work, with a few extracts, in the 

ill. 1, 461-501, throughout which volume it is one of his chief 
jiuthoiities. Tho niihlication of it in a complete form is much to 
he desired. The MSS. available in Kuropo arc — Cod. Vat. clxv. | 
{Gatal , ill. 331), of wliich Codd. Valt ccclxx.ti..ii. aie a copy (Mai, 
Scriptt. VeU, JSfova Coll,^ v.) ; Palis, No. 286 in Zoicnberg’s CalaL, 
p. 216 (al.so copied from Vat. clxv.); Brit Mu.s. Oiient. 2316 (If. 
J82, 17th century, inqierfcct) ; Berlin, Scchau 179 (copied in 1882). 
'riionias al.so WTote a poem in tw’elve .syllable metre on tho life ami 
deeds of Maran-’ammch, metro})oh1aii of Hcdliaiyabli, wdiich ho 
iiitroiliiccd into hia History, hk. lii, <*h. 10 ; see. //.(>., iii. ], 4S5. 

Isho’-dildh of Marii or Merv, bishop of ITedhalta or al-lladitliah, 
wa.s a competitor with Theodosius for tho patriarchate in 852.''* 
According to 'Ahhd-ishO’, liis principal w’ork wits a commentary on 
llie New' Testament, of which there are !MSS. in Berlin, Sacliaii 311, 
and 111 the collection of the S, P.C.K. It extended, liowcver, to the 
Old Tcsliiiiioiit as w<dl, for in Cod. Vat. cccclvii. wc find the imrtions 
iclating to Genesis and Kxodus'® 

In the Ji.V., iii. 1, 213, ’Ahhd-i.sho' iiame.s a certain Keiidi as 
tlio author of a lengthy disputation on the faith.'" Assemani 
places this “Caiidius” or “Ehn Cauda” under the catholicus 
John IV., apparently on the authority of 'Ainr ihn Mattii. We sus- 
pect, however, that the person meant is ’Alul al-Masili (Ya’kub) ihii 
Ishuk al- Kindi, tlio autlior of a w'ell kiiowm apology for tho Christian 
religion, which has been published by the Society for Promoting 
Christian Know ledge. '® The work dates from the time of the cali ph 

J Bar-Jfebra'tis (Jor, nt Isayu 205 a n.— 820-821 a . o . ; see atioie, p. 84.5. 

» Chron, Ktrlcs,, ii ISS 187. 

3 Ji.O., 111. I, Hk'j-IOC. 'Ainr Ibri Mnttsi fwys that he wrote n commentary on 
Tlieolrtifus, i.r., Oregory Nazianaeii, H.O., in. 1, 202, note 1. 

* (’ominire Ii 0 , iii 1, 270. ® Heo liadKcr, The Ne«torian^, ii. 19. 

® The ]ii(iu.s Monopliysitcs of Rt Mary Deqiara cut up tins volume for biiwl- 
inir, &e., as they did some other Nistorinii Ixtoks of value in their library. 

7 Cod. Vat. Ixxxvni. 5 {Cutal , ii. 48;i) ; el. Q(l\ital., iii. 2S1) ; clxxxvii. htl'atnl , 

111 4A5). ARRoiriaui supposes that the next article in elxxxvii. dfies not iieloiig to 
Theodore of MfipHiiMstia, hut is taken from Tshn* liar Noii'a quest ions on Scripture. 

8 if.O., III. 1, 17f>. s Wnglit, CatvU., p. 1170, col. 1. 

10 iU>., il.43.5 ; ill. 1,505*7. 

H Ibul., ill. 1,479; Iliifihiaiin, A?/«ri< 7 r, pp. 244-21.5. 

13 B.O,, di 1, 488 ; poiiip llie ordiimnee of JSiibhr-lsho', iip. .50.5-.500. 

'S JR.O., Id 1, 2ai col. 1, 488 col. 2, 490 col. 2. 

14 Ibid., di. 1, 210, 510 col. 2. W Jhid., iii. 1. 210-212. 

18 Mai, iSiTipff. I'rtt, JVoi’u ('nil., v. The name of the author is tiiere given aa 
Jeseiuaad, dnutitlesa a iriiKonut for dad. Wo an* therefore aurprised to Imd 
Martin writing “ lehou-had iv^qiie d’Hadetli," Jntrod. d la Cntuiw Trjtudle 
du Nouveau Tent,, p. 99. i" The eorreet reading Is dM’hdim&nUthd. 

W The Apology of El-Kindi, 188.5. An Knglish translation appeared in J882, 
The Apology qf Al-Kindy, &c., by Bir W. Muir. 
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al-Ma*inuii (818-833), and therefore synchronizes with the deputa- 
tions of Theodore Abil Korruli, bishop of Ilarran.'* Being written 
in Arabic, it liardly belongs to tliis place, but is mentioned to 
avoid misapprehension. 

Tlieodore bar Khoiii is stated to have been promoted by his uncle 
John IV. to the bishopric of Lushoin in 893.-® Ho w'as the author 
of scholia (on the Scriptures), an ecclesiastical history, and some 
minor works. 

To about this i>eriod piobahly belongs another historian, the loss 
of whose work we liavo to regret, 'riiis is a writer named Ahrdii 
or Aaron, who is mentioned by EUa.s bar Shinuya under 273 A.}1.= 
880-887 A.P.“' 

In tile 10th century tho tale of Jacobite authors dwindles aw’ay . 
to almost nothing. Most of the dignitaries of the church composed i 
their synodical epistles and other ofiicial writings in Arabic, and ( 
tlio saiiie may he said of tlic men of science, such as AhiT ’Ali ’Jsii i 
ihn Ishuk ilm Zur'ah (943-1008) and Abu Zukarlyii Yahyu ihii 
‘Adi, who died in 974 at the ago of eighty -one. About the 
inidtlie of the century wo may venture to place tlio deacon Simeon, 5 
w'liose Chrmich is cited by Elias bar Shinaya under 6 A.il. =627- 1 
628 A.i>. and 310 = 922-923.®* The 11th century is somewhat more c 
prolific. 

A Persian Christ iau_iiamed GIsa,-'* leaving hiN native city of 
TTshnukli orUshiiu in Adharbaigan, settled, alter several removals, 
in the district of Gfihos or Gubas,*® one of the seven dioceses of 
the provim*e of Mcliteno (Malatiah), and built there a humble 
cliurcb, in which lie dcpositi‘d sundry relics of St Ser^ipus and St 
Bacchus, and cells for nim.self ami his three* coni]) 0 iiions. This 
hajipeiicd in 958.*-® As tlie place grew in importance, other monks 
grailually resorted to it, and among them “Mrir(i) Yfiliannrui dc- J 
Maruii,” or John (tlie son) of Maioii,-*’ a man of learning in both ^ 
sacred and profane literature, wlio had studic'd under Mar MekTiii 
at Edesaa. (Jl'^a, the founder of tlic convent, died at the end of 
twelve years, and was succ(‘CHled us abbot by his disciple Elias, wdio 
beautified the church. Meantime its fame increysed as a scat of 
learning under the direction of Jolin of Maron, and many sc'ribcs 
found cmplovmcnt there. The patimrch John VII., dix-sh'lghid, 
**Ilo of the i\Iat” (his only artic’ie of funiiture),^ was one of it.H 
visitors. Elias, oii*'his retirement, nominated John of Mfiroii as 
Ills successor, wlio, aided by the munificeiico of Kmmamiel, a monk 
of Harran and a clisciplo of tho ma])hriau (Jyriacus,-® relmilt the 
chufidi on a larger and liner scale, wlnlst a i‘oustant suiiply of fresh 
water was provided at tho cost of a 'I’aghritan mcrclinnt iiamctl 
Miirutha. Tins W'ns in 1001. About this time Elias bar Gaghai, 
a monk of Taghrilli, foumled a monastery msir Mclit("nc, but died 
before it was finished. His woik w'lis taken up by one Eulycliiis 
or Kulaib, who pcr.suadc*d John of Maion to join Inin. Here again 
liis teaching attracted numbers of i)U}»il.s At last, after the lapse 
of twelve yc,irs, when there w'cro 120 ]>iiests in the (‘onvent, he 
Biultlenly withdrew by night from the scene of his labours and 
rctireil to the monastery of Mar Aaron near Ede.vsa, where ho died 
nt the end of four years, about 1017. His cominentarv on tho 
hook of Wisdom is cited by Bar-Hehra>ns in the Aumr 

Mark bar Kiki was archdeacon of the Tughritan church at Mosul, M 
and W'as raisnl to the dignity of ma})hrnin by the name of Ignatius K 
ill 991.®® After holding this office for twenty-live years, he hecaino 
a Mnliammadaij in 1016,®' hut recanted heforo his death, which took 
place at an ndvaiu'cd age®* in groat poverty. He composed a jiocm 
on Ills ow'ii fall, iiiisc>ry, and siihsequeiit repentance, of wliich Bar- 
11 ehrscus has preserved a few lines.**® 

According to Assemani, H.O., ii. 317 and cl., Bai-Ilehrauis men- Ji 
tions ill his Chronicle that a monk named ilose])li w'roto three dls- nt 
courses on the cruel murder of Petiu* tho deacon by the Turks attr 
Melitene ill 1058. The anecdote may ho found in tlie edition of 
Bruns and Kirscli, p. 252 (tran.sl., p. 258), hut the discourses would 
seem rather to have dealt with tho relrihution that overtook the re- 
tiring Tuiks at the hands of the Armenians and the wintry weatlier. 

Yeshfi' bar ShQshau (or Susanna), synecllus of Theodore or John Yi 
IX., W'as chosen ]>atri(ireh by the ejis{crn bishops, under tho iiamoha 
of John X., in ojipusition to Have or Athanasius VI., on whom thosh 
choice of their western brethren had fallen in 1058.’*® Ho soon ahd’*- 
cated, however, retired to a convent, and devoted himself to study. 

w Sco Zotenlicrtf, I’aial., No. 204, 1 and 8, and No. 205. 

80 Ji.O., ii. 440; III. 1, 198. 21 Re<* naeihgoii, Fragmente, p. 3. 

23 Ibid., p. 2 ; Bar Ht broriis, Chrou. Eccles., ii. 126, not«' 1. 

23 Others write GaiyOsa. 

84 Bar-Iiohiteus, Chron. Tialrs., f. 401 eg. ; Ii 0., if. 283, 350. 

83 B.O., ii. 200. GOhi'i.s w'as on the light laiiik of the Kuph rates, between llie 
plain of Melitene and (landia. 

88 Ahbeloos, in a note on Bar-Hebra us, i’hrmu Eeile%.,i. 404, raises the question 

what connexion there may bi* bi'tweeii this hititorieal personage and tlie sonie- 
wliat Hhnilow'y '‘Joannes Maro," to whom Assemani has devoted a large space, 
B.O., 1. 490-520. 27 i?.a, ii. 132, 851. M Ibid., li, 412. 

89 B.O.jii. 283 ; see also p. el. 

80 Bar-Hebra'us, Chron. Ecdee., ii. 257 ; B.O., ii. 443. 

81 Bee Baethgen, hragmente, pp. 105, 1.53 ; B.O., iil. 289, note 1. 

83 According to Cardahi, l.iber Thesauri, p. 140, in 1030 or 1040. 

33 Chron. Ecdee., it. 289 ; B.O„ ii. 443, and also p. cl. 

84 Bar-lfebneus, Chron, J'trive., i. 437 sq ; B.O., ii. 141 (where iliere are eirois, 
tee Add., p. 475), 854. 
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On the death of Athanasius he was reelected patriarch in 1064, and 
sat till 1073.* He carried on a controversy with the patriarch of 
Alexandria, Chrlstodulus, re^rding the mixing of salt and oil with 
the Eucharistic bread according to the Syiian practice.* He com- 
piled an anaphora, issued a collection of twenty-four canons,* and 
wrote many epistles,* chiefly controversial. Such arc the letters in 
Arabic to ('hristodulus on the oil and salt® and the letter to the 
catholicuB of the Armenians.* The tract on the oil and salt is ex- 
tant in Paris, Anc. fonds 64 (Zotenberg, CataJ., y». 71), and there 
is an extract from it in Suppl. 32 (Zotcnlierg, Caial.^ ]). 54). Rar- 
Shushan also wrote four poems on the sack of Aleliteiio by the Turks 
in 1058,’' and collected and arranged the works of Ephraim and 
Isaac, of Antioch, which he had begun to write out with ln.s own 
hand when he was interrupted by death.® 

Sa’id bar Sabuni lived during the latter part of the 11th century. 
He was verse I in (Ireek as well as Syriac, and well knoivn as a 
literary man,® especially as a wiiter of hymns The jiatriarcli 
Atlianasius VII. Abu ’1-Faraj bar Khanniiarc (1091-1129) raiseil him 
to the olHce of liishop of Mclitene (Malatiah) in October 1094. lli.s 
con8e.cratiou took plai*e at Ivaukerath, hear Amid, by the name «)f 
John, and he set out for Alalatiah, which ho cntcreil on the very 
day tliat the gates were closed to keep out the Turks, who laid siege 
to it under Kilij Ai-slfm (D.Vud ihii Siilaimrm), sultiin of Iconium. 
He was murdered during tlie course of tlic siege, in J uly 1095, by the 
(Jivek commandant (labricl “ 

The Nestoiian writers of these two centuries are both more numer- 
ous and more imyioi t.'int than the Jacobite. 

We may place at the head of our list the name of lleiiun isho' bar 
Saroshwni, who must have lived (juife caily in the Toth century, ns 
he is cited by Kli.is <jr Aiihar, iilio wrote about 922.** He was bishop 
of Herta (al-Hirali), and published (picslioiis on the text of Scrij)- 
ture .niid a vocabulary with glosses or explanations,** which is con- 
stant Iv cited bv his 8Ucc(‘.s.sor in this dcpaitiiicnt of S( hulaiship, li.ir 
Hahlul.** 

With Bar Sarjphwai wc naturally connect Ishd* bar Rablul, in 
Arabic Aim '1-T1asaii 'Isa ibn al-Haldfil, the fullc.st and most valu- 
able of Syriac. lexicographcr.s. Ills <late is fixed by that ol the elcc 
turn of llie catholiciw 'Ahhd-isho* I., iii which he boic a |i#it, in 9H3.*® 

'Abhd-isho’ in his (Uilalo(jue, B.O , in. 1, 2()1, •iciitionsan author 
Abhzudh, a teacher in some .school or college (c.sA«/tTi/«), wdio coni- 
])oae<l a treatise containing <leinonstratioiis on vari^ms topic.s, alpha- 
licthsalU .arranged and dedicated to his tiiciid Kiirta*'" In note 5 
A.saenuiui makes tin v«'iy cik umsiaiitial statement, but without 
giving his authority, that Ahli/udli was hca<l of the college lotuub'd 
at Raghdridh alaiiit 832 by Sal»lii -isho* 11. ,*7 under Sergius (800-872) 
Jhit, if tins writer bo identical, as Hccin.s jirohahle, w'lth the Razudh 
who was the author of a Book of Dejiiutwvi de,.scnhed at some 
length by llofimann, ])e Jlcrmnieutumt ajned iiifros AnatoteUia^ pp. 
151-1 53, \ve must place him nearly a century latei, heca use he cites 
the “scholia” of Theodore h.ar Ivhoiii, who w-as appointed hidiop 
of Laslioiu in 893.*® The whole mattci is, howcvci, very olwctiic, 
and Ilon'manii has suhscipicntly Ar.stoi'., p. xxii.) .sought to 

idcTitil’y lia/udli, who was also c.allod Michael {ihul.^ p. xxi. ), with 
the Michael who is mentioned a.s a commentator on the Sctiptiiies 
by 'Ablul-islio', B . O .^ lii. 1, 147, ami whom A.ssemani hu])]m>'-o<1 to be 
die same as Michael iusboji of al-Ahwa/ (died in 8.M. or 854).*® All 
then tliat appears to he certain is that tlic Persian l^azudli also ])oi< 
the Chn.stian name of Michael, and th.at, besides the al])habet)eally 
arranged demon sti.atioii.s and the liuuk n/ Jh limf ions, he eomjmsed 
a tiMct on man as the microcosm.'-® 

Elias, Inshojiof lVn)/-Sh,ibhor or al-Anbdr, flourished about 922, 
as appears from liis disputes W'llli the callioli«‘US Abivibam (90.5-937;,*’* 
and bis ju'comit of the miserable bishop Theodoic ol IJcIh (hiinmi, 
wlio, alter his deposition by.lohn l»:ir Heghire ^900-905) .and subse- 
quent ab'-oliitioii by Abialiam, bccaiiic a Muhauimad.iii.'** He w’as 


1 Bar-TI<*l)neus, ('/non Kicks., 4ir> ; 1U) ,i\. 14T (where then* aie a^'-ain many 
ernas, see Add., p 47f»), • lU)., ii. 1 41, ./it* 

S liar llebrjeuH, , i 446, JJ 0., ii Ilfi'i. 

« HaT-l{e]»rH*us, ( hrnii. lu'clee , i 447 , lUK, ii ur)'#. 

8 74 O , u f)0S, ml 2 8 Ibirl., n. i!Il, .SSIJ ; Perliii, Sac1.au (»0, 1. 

i JJtir-Hehrieus, S'f/r., p. 2.W (tiaiisl ,p 2f)8) , 74.(1., »i. .'J17. 

8 IJar lleliranis, (7<rf>/t , i. 447 ; H ()., u. 

!• Har TTehneus, Chmn. Kulft , i Au ”, ; /; o., u. 2I1-‘21S? 

10 Bi>e DM c>l these, an aeimtie cainm, used jn the service of the assumption 
of the monastic Kuih, in CckI V.it \u (f'aUiJ., h ;41!1, No SI), lint Mus 17*212 
(Whls'ht, Ca/fi/ , p 'Ca, No ‘2‘.’), Pans, Hiqipl 38 (Zoteuber^, I» 71, N<». 

34), HckU Hunt 444 (P .Smith, (cite/ . ]» ‘21‘i, No ii). 

n liai-TIelineiis, ( /(/‘ON .S/yr., pp. i;7S-‘27l) (tiaiisl., pp ‘2si-28'i). 

1- ]1 O , 111 . 1, 2(»0, c'ol *2, at foot. 

13 Uoihhatlm are yp^ixcts and ; see Iloniiinrin, Ojwv Nr'i(f;r,p xiii. 

14 ^ (7 , 111 . 1, ‘201 ; Hpe Payne Hmith, Thes Syr , passim. 

18 liir-Hebnens, P/irfm. 7'.’(r7c.s.,ni.‘251 ; 7.*,W., n. 11*2, in 1,200 col ‘2; neHemiis, 
Jie BA ft Jilt, p 2ii; see Payne Smith, Th^s. Sur , jaihsim. An edition of Ins 
U neon, by M 11. Duval, is now (ISS7) b<*iiig punted in Pans at the exin-iwe 
of tha Fienc'li Hovel miient 

18 74 0., m. 1, ‘.501 n.'i 18 See aljove, p 84S 

19 74 0., 111 . 1, 210, note 2, col 2. Mieluel's Book of Queiitions is cpioted by 
Solomon of al liasi-ah m The Bee, ed. IJudge, p. 135. 

-•» Hoffmann, op cit , p xxi. 

21 B.O. 111 1, *258, note 3 ; Haetligeii, Fragnunte, pp. 84, 141. 

« B.V., ill. 1, ‘231, col. 1, at foot. 


tho author of a collection of metrical discourses in three volumes,® an 
apology, epistles, and homilies.® * 

(Tcorge, motroimlitan of Alosul and Arbcl, was pmmoted to this Geoige 
dignity by the catliolicus Emmanuel about 945, and died after 987. of Mosul 
He contested the palriurchato throe times but in vain, vi/., — in 961, and 
when IsnVM was elected,*® in 9(53, xvhen *Abdh-ish6‘ I. was thoArbel. 
successful candid.ite,'-*® and in 987, when tho choice of tho sviiud 
foil on Mari bar Ti’du.®^ Ills ^•hief w'ork was an exposition of the 
eccle.siasti<*al o(licc*H for the whole year, in sevt'ii sections, of w*hich 
Assemaiii has given a full analysis in li.O., iii. 1, 518-.510.* Some 
BiwcimeiiH of liis ///rgnwr or hynin.s may l>e found iii('««]d. Vatt. xc, 
and xci. {Cafal., ii. 487, No. 27, and 490, No. 24), and Hcrliii, Sacliau 
107, 2. 

The date of Emmanuel har Shahhaic*’® is fixed hy Ids prcsciico at Emma- 
Ihe consc*cr,ntioii of ‘Abhd-isho' I. m 903.*® lie w’as leachci in tho niiel bar 
school of M.ar (lahricl in thi‘ convent c.allcd the Daiia *ElhUta atShnh- 
Mo.sul. Cardalii jilm es his death in 980** Rc.sidci some minor hare, 
exjiository treatises, he wrote a huge wot k on tin IIr.nteincron or 
six days of Cl cat loll. *'■* Tin* Vatican MS.** coiPains twenty-eight 
disc'ourscs, of which the scrond is wanting, and .i twenty miith is 
added fhi Jtaphsm. It is d.itcd 1707. The MS. m ‘the Brit. 

Alus., Orient. 1390, dated 1(185, also conliiins twiuity- eight dis- 
courses, of which the SK'ond is wanting.** Some of tliciii are in 
seven-syllable, others in twelvc-sylhdilo metre (’ardalii has puh- 
li.slied a spe.cimcn in \i\H Liber Thesauri, pp. (lS-71. Emmaniicrs 
brother, ‘Ahlid-islu")' bar Shalihure, is mentioned by Assemam, 77 ()., 
id. 540, and by (Jimhihl. The latter has priiiteifpsirt of one of his 
poems, on Michat'l of Amid, a (‘oinpanion of Mfii Eugeiiius, in Liber 
Thesauri^ })p. 130-137. It is taken from (’’od. Vat c-lxxxiv. {Cattii.^ 
id 395). But theic the author is called Bar ShiMrnh, 
and is said to have been a nnnilv of the convent of M ichael (at Mosul). 

Somow’hero about tin* end of this century we may venture to Andreas 
]ilace a WTiter named Andrew, to whom 'Alihd-i.sho* lias given a or 
place ill Ids Catalogue, .and W’honi Aa.seinani has chosen to iilciitify Andrew 
with the wa*ll known Ainlicw, bishoji of Sainosala, the o]»piiiient 
of Hyril of Alcxaiulria.**® The words ol'Ablnl-islio', if we uiulcrstaiid 
them rightly, mean th.at this Andrew* wiote tuiqaoie (or Jivmiis of 
a paiticulai Kind) and awoik on pnhham siifami, the pliiciiig of 
the diacritical and vowel points and inaik.s of nitcrjninction.*^ Ho 
w*a.s thercfoic an iiiollcnsivc grammarian. 

Elia.s, the first Ncxslonan i .itliolii’iis of the name, w'as a native of Elias I , 
Karkliti dhe-Hheddiin,*® w*as trained in B.igliilrulh and al-M.adain, Nestor- 
aiid beiame bishop of Tnhrm, whence he. was mlv.ineed to thehmc.uth- 
primacy in 102{, and sat till 1049.*® Aeeoidnig |o 'Ablid isho*, he olicus. 
eomjnh d canoiiK and ecclesi.istical decisions, ami compo.scd gram- 
matic.al tracts*® Acconbng to M.iii ibn Siil.iiman,^* ho was tlio 
author of *■ w*oik on the pnnciples of religion in twenty-two 
chapters, W'lddi may be identical with the .s(‘cond of the above, 
and ol e form of coimci ration of the altar {Kutbias aLmudhbab). 

His (trnminar'^'”tX'^ comjiosiil in Ins vmngcr days, bclbie he bec.arno 
bishop. It has been edited and tianslated liom a MS at Bellin’** 
by B.ietligen." A tract ot Ins ou the diacntic.d pinnts and maiks 
ol iiit(‘ipiiiicti()n IS cited and u.sed by .lolni b.ar Zo'bi 

Abfi Sa'id ‘Ablid-Lslio* bar I lain 1 / was ablmt of tho convent of*Abhd- 
Kliiis or Sa'id at Alosiu, and a c.aiidid.ilc for tlie ^latiiarchato vnIicii isho* bar 
Klias J. was elected in 1028. He was .suliseijiiently promoted to Baliriz. 
be metropolitan of Atbor or Alo.snl He eidlcctcd eeelr.si.islieal 
r.inons and deci.sions,^^’ wrote on the l.aw of inhentaiiee,*^ and an 
cxjiositioii of tho oflices ol the chinch 

Assemam has as.signed tho same date to H.miel (the .son) ofnaniclol 
Tubliaiiitba, bishop of Tahal m Bith (laimai, but without any Tah.il. 
siiflicieiit iea.son.^ If he be really identnal with tlie Hamel to 

2^ /;o, 111 1, 2&S‘.atO. Vrtt elxxxi'i {I'otul , in js'i); IlciJin, tiaehai 
J.TJ, colJeHnni of tin .S '* (‘ K , ('arrl.iin, I ihn Tri(<.tniii pp 7*2 ”'5 
24 III (’oil. Vat \ei {Cutnl , u 4in, No, .Jl>) llieie ih .i le inily aseiibed to Klias 
of Anb.u, but Die 8>naf text lias Paul. 74 (> . ii 412 

-•* Ibid , II 4 1“ , 111. 1, 2U0, eol 2 Ihid , n 44:t 

SB Hee .’ilsu (Vt'M \ itt < xlviii , exlix , find idiii , Ml f uUtl , Ml *21"! o/ In Cod, 

V.il el {I'atiil , 111. 2S0) tbeie roe <]U( hlioie. o ^aiding \Ulloijs sei vm s, bclptisiii, 
and (oiiiiinuiion at Kiisloi 

2» See /4 n , 111 I, .'*40 In Ai.'ibie asb Sbabbiu or. nee >rdinif to another re.'wl- 
ing, ash Hhn* ,u (see end of 11ns pat.agiaph) Is <) , in. 1, 200, col 2. 

31 letter Thesitun, 71 lsn,\n 1,‘,'77 *** No i'l\\\u , (\ilal , in 3H0 

Theieare two M8S in Peilin, .S'leiian li.O ]70and.Hi)(i 4J0 (seeHaeliau, 74eni(, 
pji ,Jrt4-.U'h»), and om* in the eidlet lion ol the 8 P (' K 
3a In the MS Hut Mus il is Haul that tins is only the fourtli \olnine of tho 

lJrjLiumeron,\\D'QlA 4^*^? ^ 

74 O , in 1, 20?. 

3. See HoMinaiiP. (iputh , p]). \m , \iii. And Ho Abraham Ecchellenhis 

rendeied the wonls, hbrurn >k nitmvr innutunth. 

3S In Aialiic KaiKh .Indd.iii, in Jhtli (i.irniai ; nee HotTiii.ann, AiusiLgf, pjg, 

251. *7'i. 3tf 74 (> , 111 * 21 , 2 ‘203; Jbir Ilebi,t us, (Vrrrni /oi/en., ii. 285-‘287. 

4» no Ml 1,2».5 41 Ihul , p 20.3, eol 1. 

sa \Ui*r Hest.irid 36, 15, in Kurgei hnint, Ae., p. 31, 

4-4 Isyrivhc O'rnmnwtil. d#. Mor I Ini', mn 'Inhnn, IhSO. 

44 .>ee 74 0 , MI 1 , 265, noU* 7, Cattil Fat , in. 411 (under No II.); Wrignt, 

(\itat , p. 1 176, eol 2. 4ft /4 , ui I, ‘263 26 ( 

18 74 0., Ill 1,270 47 //ni7 , ji. *267, eol ‘2, liii ttenult. 

4H That he follows 'A!vhd-lRh(V liar Balm/, m the i'ntidoqve of 'Abhd-lilbO' is 
iioeviilenee wliab‘ver as to Ins date; and the work mentioned in B.O., lii. 1, 

174, notes 3 and 4, is not by Bai Bahru, but by (ieorge of Mosul and ArbM 
{see (’od. Vat. cliii.). 
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whom George^ metropolitan of Mosul and Arbcl, dedicated his ez- 
]K>8ition of the ofTicos of the church, ho must have lived about the 
middle of Die previous century, lie wrote funeral sermons, metri- 
cal homilies, answers to Scriptural questions and enigmas, and 
other stuff of the same sort More important probably wore his 
“ Hook of Flowers,” KUh&bh& dhM Habhabhi^ which may have been 
a poetical florilogium ; his SoWion of tfic Questions in Uu Fifth 
Volume of Isaac of Nineveh's Works ; and his commentary on the 
Hmds of Knowledge or inaxinis (of KvagrhiH).^ 

Elias bar Conspicuous among the writers of this century is Elias Imr 
Shiuaya. Shinaya, who was born in 975,^ adopted the monastic life in the 
convent of Michael nt Mosul under tlie abbot John tho Lamo,^and 
was ordained priest by Natlianicl, bishop of Shonna (as-Sinn), who 
afterwards became catholicus under tho name of John V. (1001-12).* 
Elias was subsequently in the convent of Simeon on the Tigris 
opposite iShenna, and was made bishop of Beth Nuhadhre in 1002.® 
At the end of 1008 he was advanced to the dignity of metropolitan 
of Nisibis.® With the next jiatriarch, John VI. bar Nazol (1012-20)7 
previously bishop of llertu, he was on good terms ; but ho set his 
face against Isho'-yalili bar Ezekiel (1020-25).* Tinder Elias I. 
(1028-49) all seems to have been quiet again. That our author 
survived tins patriarch is clear from his own words in B.O , lii. 1, 
268, col. 2, 11. 19, 20.® His greatest work is the Annals or 
Chronicle^ of which unfortunately only one imperfect copy exists.’® 
Bacthgen has published extracts from it under the title of Frag- 
ments syr. u. arob. JUstoriker^ 1884, which have enabled scholars 
to rc(‘ognize its leal importance.” T'he exact date of tho Annals^ 
and probably of the writing of the uiiiipie copy, i.s fixed by the 
statement ot the author, f. J5b, that John, bishop of Ileitii, was 
ordained catholicus on VVcdiic.silay, ]9tli of the latter Teshrin, 
A. Gr. 11124 (19th Noveinbcr 1012 a.d ), and that he still ruled 
the Ncstoriaii Church “down to this year in whi<‘h this work w.i.s 
composed, namely, A. Gr. l.‘J30” (lois-lO).’^ After tho Annals 
we may ineiit ion Elias's Syriac grammar, one of tho licst of tho 
Ncstoriaii writings on the subject, and hw Arabic-Synac vocabu- 
laiy, Kitdh at-Tarjuindn fi ta'llvi litghat ns-Snrydn or “tho Inter- 

I ircter, to toai'h the Syriac Language ” It lias been edited by Do 
jagardc in his rrirJenniHsorum Libri Vuo^ 1879, and was the store- 
house from which Thomns a Novai ia deiived hi.s Hiesnunts Arabiro- 
Syro LatinuSf 1630. Elias w'as also a composer of hymns, some of 
which occur in the Ncstoriaii service - books,’* anil of metrical 
homilies, apparently of an artificinl character.’® Ho edited four 
volumes of decisions in ecclesiastical law, which are often cited 
by ‘Abhd-ialio’ of Nisibis in his CoJlcrtio (laiion inn Synodicorum^^ \ 
indeed the third section, “On tho Division of Inheritances,” is en- 
tirely borrowed from the w«>rk of Elias’^ Of his epistles that to 
the bishops and peo)>1e of Hughdridh on the illegal ordination of 
Isho'-vabh bar E/ekicl is ]>rescrved in (\)d Vat. cxxix. {Catal.^ iii. 
191).’* Six of his Arabic dissertations have been dc.scribed by 
Assemaui in the Ii,() , iii 1, 270-272. The most im]>ortant of them 
appears to he .5, a di.sjuit.it inn, in seven sessions or chapters, 
with the vizir Abu ’l-KAsim al-lln.sain ilm 'Ah al-Maghribi, ])ro- 
ceded by a letter to tlie secretaiy Abu ’l-'Alii Sa'id ibu Said. Tbe.se 
meetings took jdacc in 1026, and the work was committed to wTiting 
in 1027, after the (b-ath of the ^i/.ir at JSlaiyuf.irikiii in October, 
and published uilh the approbation of the ccicbiated commentator, 
jdiilosoplicr, and lawyer Abu ’l-Far.ij 'Abdalhlb ibn at-Taiyib,’® who 
was aecietary to the ]»atriarch Eli.is 1. TTie anonymous w oik de- 
scribed in full by Asseniani {II. ff., iii 1, 303-306) under the title of 
KitAhu 'l-Ilnrhdii 'aid sahlhi (or rallier./7 tasliVji) “Tho 

Deiuoiistr.ition of the Truth of tlie Faith,” is also hy him.*’® 

Heio wo may pause iii our enumeration to east an eye upon some 


liO , ill. 1, 17t. ® Rosen, Catal.^ p 89, col. 2. 

^ It o , 111 J, yoCi note .S, 27t eol. 1. 

* IlHedij'f n, hrfuvnnitf,]iit 101, 161 ; 104, 163 ; coiiqiarc Bar UebrsBas, Chron. 
Efdeu ,ii.y<U,i:81 ; HO ,\\ 444. 

6 Baethj'en. hidqiwntr, pp. 101, ].')2. ® Ilnd , pp. 103, 1.62. 

7 Ibtil , i)p 104, 1.63 ; ilai'-lltibnrus, Chron. F4CcUs.t ii. 283 , Ji.O.f ii. 440. 

« H 0 ., 111. I, 272. 

S Consequently the statement in B.O., li. 417, is inaccurate Cardahl (Liber 
Tlviauri, p. 84)niimes IO.jO 

10 Hrit. Mus A<1(1 7197 (liosen, Catah, pp. 80 00; Wripht, Catal.^ p. 1200) 

11 Bacthpen has overlooked Wnpht's (utaJ , ]>. 1200, aii<l the plate in tho 
OrienUtl Series of the Paleootiraphioal ,SonWy, No Ixxm The Syme text was 
evidentlv written by an uinariueusis, whereas the ohler iViubic tc\t was prob- 
ably wilt ten by Elias himself 

12 Tlieie me some evtincts from the Annals in Berlin, 8acliau lOS, 2. 

n 'lluTe me MSS in tin Bnt. Mus. Add. 2.'>870, t)r. 2.*1H (frap.); Vat. Cod. 
.oXfM (i otal , lit. 410), ('odd eeecx. eeeel. (Mm, Srnptt. Veit. JSom Coll., v); 
r-ilnl Medic eeelxl. (I'ntul , p 419) ; Berlin, Haehau 6, 2. also 210, 1, and .30t», 1 ; 
and in the eoileetion of the H P.C.K. Pait of tlio work (Hoctions 1-4) hub lH*eu 
edited by Dr. R (iottheil, I<eipsie, 1880. 

>4 <7 , (5oil. Vat xe. (fVt/rth, li. 487), Nos 13.16,17,18; Cwl Vat. xei.(rotaZ., 

ii. 491). Nos. 12, 14, 10, 17 ; Berlin, Saehan M, 10 

15 See (’od \a1_, elxxxiv. ni. 390), a poi-m on tlie love of learning, in 

which the letter .Nla]»h d<H*h not occur. It is inmted by raiil-xlii in tho Liber 
Thesauri, pp 83 Si, 10 Mai, Htriptt. I’eft \om ('oil., x. 

17 J< 0 , 111 . 1, 20<-260 ; Mni, op, nf., v ])p 64, 220 13 Ji (h, iii 1, 272-273. 

1* He died in 1043 , see /; O , ni. 1, 644 ; WmstenfeM, Cesch. d. arab. Aerzte, 
No. 132; Ilm Abi Osaibi'ah, ed. Muller, i. 23‘»; Bar-HcbTeeu.s, Jlist. Dynast., 
p. 366 (transl , p. 263) ; ('hron. Sur., p. 239 (transl., p. 241) ; Chron. Kcrles., il. 283. 

Seethe German translation by L Ilomt, Drs Metropoliten Kliasvim Bisibis 
2tuch vom Beweis der Wahrheit d. Glauhens, Colmar, 188G. 


anonymous translations, which wo are inclined to asoribe to the 10th 
and 11th centuries, and which are interesting as showing what the 
])opular literature of the Syrians was, compared with tliat of their 
theologians and men of science. 

Wo have already suokon of the older translation of Kalilagh wli- 
Darnmgh, made by the poriodeutes Bodh in the 6th century of our 
era (sec above, p. 837). About the middle of the 8th contuir there 
aprieared an iiniepeiident Arabic translation from tho Pahfavi by 
'Abdallah ibn al-Mukaifa', which, under the name of Kalilah wa- 
JJimnah, has been the parent of secondary versions in the Syriac, 
Persian, Greek, Hebrew', and Spanish languages.*’ The Syriac 
version was discovered by the present writer in a unique MS. in 
the library of Trinity College, Dublin, and published by him in 
1884.** It is evidently the work of a Christian priest, living at a 
time when the condition of tho Syrian Church w'as one of great 
degrailation, and the power of the cali[)hate on tho wane, so that 
the state of society wa.s that of complete disorder and licentious- 
ne.ss,*® a description wliinh would veiy well apply to the lOtli or 
nth century. Indeed we could not place it much later, because 
part of the unique MS. goes back to tho 13th century, and even 
its text is very corrupt, showing that it had passed through the 
liands of several generations of scribes. “Tho chief value of tliis 
later Syriac version is that it sheds light on the original text of 
the Arabic A. w. D. The Arabic text which tho Syriac translator 
had before him must have lioeti a better one than De Sacy’s, liecaiise 
mimbers of Guidi’s extracts,*’* which are not found at all in De 
Saey's text, appear in their proper jilaees in tho later Syriac.”**® 

To about the same period, jmlging by tho similarity of style and 
language, w'o W'ould assign the Syriac version of tho book of Siwh- 
hadh. 'J'his W'ork was translated, probably in the latter lialf of 
the 8th century, from Pahlavi into Arabic by Musa, a Muham- 
mailan Persian. It is, as Noldeke ha.s shown,*’® Die smaller of the 
two recensions known to the Arabs, tho larger, entitled Aslam (?) 
and Hindibddhy being the work of ol-Asbagh ibn *Abd al-'Aziz as 
Sijistiini. The smaller tiindihdflhYiSi% in its turq^donc into Syriac, 
and tlience into Greek by Michael Andreopiiliis lor Gabriel, prince 
of Mcliteiie (1086-1100), as discovered by Comparetti,®' under the 
name of S.-er/Tras (Sindipas), just as KalVah wa-IUmnah was trans- 
lated by Syme()m<tlio sou of) Seth for tho emperor Alexius Com- 
nenuR, who ascended the tin one in 1081. The Syriac version, 
which bears the title ot the Htt/i'y of JSindhdn and the rhilosophcrs 
%cho were with him, has been edited by Bacthgen, with a German 
translation and notes, from tho unique MS. in the Hoyul labrary 
at Berlin.*® 

A third jiroduct of the same ago wo believe to bo the Syriac trans- 
lation of Vsoudo-Calli&thenes’s Life of Alcxaruler the (Ireat, madi 
fioin an Arabic version of a Greek original. Of this, however, wt 
sliall be better able to judge w’lien the Syriac text lies before us in 
print.**® 

Lastly we would jibu'c somewhere between the, 9th and 11th cen- 
turies tlic Syriac tran.slation of Ivsop’s (iEsop’s) Fables, which ha^ 
been edited under a somewhat Jewish garb b^ Ijanilsberger,*® who 
imagined himself to have found the Syiiac oiigiiial of tho fables ol 
Syntipas (Sindijias), whereas Geiger*’ clearly showed tiiat W'e have 
here to do with a Synac rendering of one of tho forma of the fa]>le»> 
of Esop. In fact, as Geiger jiointed out, D1D1DT is only a clorioal 
error for DlDIDNl- In Syriac MSS. of this collection the title is 
written iJCOQ^UfiOQA^, “of Josephus.”** In some close relation te 
these stands the story of Jose])liii.s and king Nebuchadnezzar in 
the Berlin MvS. Alt. llestand 57, ff. 16-57, with vhieh are inter- 
woven a number of Ksopic fables. They have been edited (with 
tho exception of two) liy Rodiger in his Chrestom. fsyr., 2d ed., pp. 
9MOO. 

Resuming our enumeration of Syrian writers, we find that in tin 
12th century the number of them, whether Jacobite or Nestorian, 
IS small, hut two of the former sect are men of real mark. 

Abu Glial ib bar Sahfmi, the younger brother of Sa'id bar Sabuni 
(see above, p. 819), was almost as unfortunate as his brother. Ht 
»as raiseil to tho episcopate of Edessa after his lirothor's death bj 
Athaiiasius VIL, but sjieedily de])OHod on account of a quarrel, 
althougli many of the Edcssenes, among them the governor Bald 


81 Si-p Ki‘it1i-Eak‘oner, Kalilah and Dimnah err the FaJbles of Bidpal, 1886 
Intnwluction. 

82 Wncht, Thf Bonk of Kalilah and Dimnah, translated from ArahU into Syriac 

s* Hee >Vii"lit’H Prnfiu’H, p. \i <7. 

84 Sf'f* (Juiili, Shifhi svl Testn Arabo del Lihro di Kalila e Dimna, 1873. 

85 KiMtli FaJcoiior, op ^l^, p lx. » Z.D.M.G., xxxiii. (1870). pp. 621-622 

87 lUrrrche intomo al Lihro di Sindibdd, 1809, p. 28 sq . ; The Folkdore Sodety, 
vol. ix. 1, i>. .07 sq. 

88 Alt. Bestand .07, IT. 00-87. A nmall Rpechnen had already been published 
by Ri>iliK«*r, Chrestom. Syr., 2d oil , pp. 100-101. 

88 An edition of it. ih in prejiaration hy Mr E. A. W. Budge, of the Bntist 
MuHeiiiii, from fivr MSS. See Rodiger, Chrestom. Syr., 2d eil., pp. 112-120, am. 
PvikliiH in the Journal of the American OrieniuLSooiety, Iv. p. 869 sq. 


» D1B1DT K'linD, Die Fabeln des Sophos, Syrisches Original der Orieehlschrt 
Fabeln des Sifnti 2 )as, 1869. Compare his earlier dissertation, Fabulm aliquo 
Aramaea, 1840. 8l Z.D.M.fL, xiv. (1800), p. .586 # 0 . 

88 B o., ill. 1 , 7, with note 2. Bo, for example, MS. Trm. doll. Dumln, B. 6 
32 (Wright, Kalilah and Dimnah, pp. ix. x.) 
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12th cknt^] 

win, brother of Goilfrey of Bouillon, took his jjart. lie died of a 
fall from his horse, shortly after the death of the patriarch in 1129.^ 
Though a good scholar and linguist, he does not appear to have 
wiitten anything that has come down to our limes. Assemani, it 
is true, ascribes to him three poems in Iwelve-syllable metro on the 
capture of Eilessa by Zengl ibn Ak-sunkur ; but, as this took place 
in 1144,^ the writer must nave boe’n his successor, Basil bar Bhutiitia 
m43.69).» 

• John,* bishop of Harrfin and Marde or Mardin, had charge of 
the Jacobite uhurches in the Kast, his diocese including ToIbBcKine, 
Kophar^tutha, Dara, Nisibis, Ras'aiu, and the Khabhora or Khabfir. 
He was originally a monk of Edossa, was api)ointed bishop by 
Athanasius VII. in 1125, and was killed by a fall from his horse 
ill 1165, at the age of seventy-eight ® He ilevotod himself chiefly 
to the restoration of the dcc*ayc(i churches and monasteries of lus 
diocese, as may be seen from the aiitobiogra]>hical fragment in 
ii. 217 stj. From the same dwninont, pp. 224-225, it anjH'ars that 
lie was fond of MSS., winch ho collected, nspaired, and Itound, and 
that he wrote with his own hand four small copies of the Gosiads 
ill gold and silver. He enjoyed a well earned reputation as a land- 
surveyor and practical engineer.® Bar-IIcbrajus notes his great 
libf'rality in rocieeming the captive Edesseiics who had been carried 
oir by Zciigi’s troops.^ The fall of Kdeasa (1144), however, w'as an 
event that got him into a great deal of trouble. He was ill-advised 
enough to WTite a treatise on the Providence of Goil, in which he 
maintained that (‘h.'Lstiscments of that kind were nnt sent upon 
men by (Jod, and that, if the troojw of the Franks (Ciusaders) had 
b.^cn there, Edcssa would not have been taken by Zengi. Such 
r.ink heresy of eoiirsc broiiglit down iijMin him the whole bench ot 
bishops, ilo w.is attacked by the ))ricst StilihlcT of Karlgavah (?),® by 
John bishop of Kaisiim,® .lolin bar Andreas bishop ol Mabbdgli,*® 
an<l Dionysius barSalibi.** llewas also theconipilcrof ananaphora 
TJie star of this century among the Jacobites is undoniahly Jacob 
bar Salibi of Mclitroic (Malatiali). He was creat'd bishop ot 
Mar'asli, under name of Dionysius, by Athanasius A’ I II. 
(Yeslifi' bar Kef rah, 1138-06), in 114.5, and the diocese of Mabbogh 
was also placed iimler bis cbaigo.'* Michael I. (1106-99) transfern'd 
him to Amid, where bo died in 1171 The list of his^orks, as 
quoted by Assemani from a Syriac MS., is very e(#!isidciable,*® and 
be has dealt with them at gHMl length.^® \Ve may mention the 
following. (1) (Jominciitary on the Old Tcstameiit? of winch only 
one complete MS. exists in Europe. 'I’he onlcr of the books is - 
the Pentateuch, Job, Joshua, Judges, Samuel and Kings, Psalms, 
Proverbs, E(*clcsiast<*s, the Song of Songs, Isaiah, .lercnn.di ito'l 
Lamentations, E/ekiol, D.iniel, the twelve minor PiojOicts, and 
KccJcsia.sticus. Each book has n material or litmal and asjuiitual 
or mystical commentary. Several (*f the books 1 m\c two <'om- 
iiiciitaiics, one on the Peslntta, the other on the Jlexajdar text; 
Jeremiah has actually three, one on Ihc ilrxajdar, and two, a 
shorter and a longer, on the Peslntta. (2) tJoinmentary on the Nciv 
Testament, trom winch Asscmain has given many cxtraels.^** The 
order o( the hooks is tlio four Gosjxd.s, the Kevelution of St John, 
the Acts of the Apostbs, the seven ajiostolic epistles, and the 
fourteen epi.stles of St. l*aul.^® (3) A compendium of theology, of 
which wo do not seem to have any AIS. in Kuriipe ; see JSJKf ii. 
Irtli, eol. 1, 11. 13-1.5, and n. 170 (1) A eojiious treatise agaiii.st 

heresic.s, dealing with the Muhammadan.s, the Jews, the Ktston.iii.s, 
the Dyophysites or supportiTS of the cdum il of Plialccdon, and 
the Armenians (.5) A licatisc on the I’rovidciKO of (h»d, against 

1 See JUi , u Ul*l, :CkS 3V» , 11ui-lk'l)M'Us, Chron , i. 

2 It 0 , 11. oh ((‘(iiiip. n Si;). 

8 Hoc iiai Hdiiu'iis, Chron. Syr., l» 32S (ImnsI , p iViro/i huhs., i 

A07, ">47 

* Ills buptLsiiial iiamo was probably .lacob; soo Ti 0 , ii 2 JO, col. 1, at tin* 
foot. 

6 Ti O., II 2Ifl, 221), Rjir-ITcbrffMH, Cfnon Eichfs, i .Wl. 

*» /J.y , 11. 22») , lljir-llybia'iis, r/tro/i. , I f)2.j'S27. 

7 Chron. VUrlca , i. Mil. « DhmI in lir.t, Ti 0., ii 3(12. 

» li.O , II :}0I ; hai IlebniMis, Chron Errln , i .001,, Wl, 5.V.) Tlu<I in 1171 

4*’ AftATwarUs onTii-'Abliilin ; llai-ITcbra'iis, Chron. KcHcn ,1 ol j llcctim- 
posed both III Amicniiiii and Hyriac, Tt.(t , ii. 3i)0 coll. 1, 2, 3()2 lol i; 13ar 
Jlcbncus,l '^ron. Ei rh s , i. 187. I Uc«i in 1 1 'iO ; /i <).,\\. ;m 12 ; 13ai-li« Ih.i*iis, Chton. 
r.ifles, 1 . ,'ilV ; M'c Hill Mu*i. Oiicnl ll)i7 (Wright, t'atal., pp HJ7 s‘>uv 

, 11 207 ; liar Ilcbrjpus, Chron. Ecrh‘<t , i. ,W.*1. js.o , ii. 2'(0. 

13 H.U., 11 .‘U12; Uar-Uchiu'iis, Chron. Errlr^., i 513 'tlTi. 
no., 11.303,80'); Jlar-IIt'bfH'Us, ('hrun. Erclra.,i 6''A). 
li.O., 11 210; comp. CiiUil Itihl lAiur.et Ptdut. Medtr., p. 79 

16 Jt.O , il. 1 '>7-208. 

J7 At I’ans, Kiippl. 0.*, in ZotceberK’s CotoK, No. 66. Then* aic frafonenta in 
Anc, funds 3 (Zoteiils'rf?. CoUtl , No. U); see also tVsl Vat. xcvi. 21», 42, 43 
(INiihns), 30 (on the Vroplicts). is Ji 0., n. ].">7-170. 

The Uohis'N arc in III it. Mns Add. 7184 ; fJod.Vat civ. ie.2l, clvl , cclxxv - 
IX ; l*aiis, Anc funds 33, 34 (Zo1ei)lici*», Cntal , Nos «)7-fi8), Ilodl. Or. 70;i, 2 
8t Matthew, ibwll. Hunt 247. Ueiclation, *c., Brit. Mils Add 7185; Tlodl, t)r 
MO. Dudley lioftus was the first to make use of these coninu'iifAnes in his 
twowoika, The Etjumtum of Dwmmus Syruft, written atiocr 900 yearh ainee, on 
the Ei'anqelist .St M a rh, translated hy I) L. (Dublin, 1672), and A dear anti Itearmd 
Explu'oMnn of the ihatory of our Jtleaml Savwitr J.C , .. by Dwnmm Syrut, 

. . . translated by IK A. (Dublin, 169.5); hoc Payne Smith, Catal., p 411, notes 
d and f. lioftus’a iuanu»cn]>l translationa are In the IbKlleian Library, Foil 
6 and 7 

20 Zl.0., il 170, 211. The section aj^amst the Muhammadans is contained in 
Cod. Vat. xevi 19, and that ajjainst the Ni'stonans in Paifs. Anc. fonds 126 
(Zotenberg, Catal., No. 209, 2). There is an extract from the latter in BodL 


John, bishop of Mardin,®' apparently no longer extant. (6) Exposi- 
tions of the Eucharistic service,®* of the Nieeno creed,®* of tfie con- 
secration of the chrism,®* of the services of consecration,®* and of 
the Jacobite confession of faith.®® (7) Canons on confession and 
absolution.®^ (8) Two anaplione or liturgies.®* (9) Various prayers, 
proermia, and sedria.®* (10) Homilies, r. 7 .,eijeomium on the patnareh 
Michael the Elder,*® on the Passion of our Lord,*' and on withhold- 
ing the sacrament from those who abstain from coninmnieating for 
a perioil of more than forty days.*® (11) A commentaiy on the .sir 
(.Vji//Ar/i;.vofKvamiis.** (12) Two poems on the fall ofEdessa (1144),** 
three on the fall of Mar'ash (1156),*® and two on another incident 
(1159).*® Among the woiks mentioned in the list in ii (>., ii. 210- 
211, wo cannot find an}' tiaees of the Com mni/a nits itt Hcripta 
IhidoTvm, the (hvipendtum Jlisturiariim 2*airum rt Sanrforuni el 
Martyrnm, and the Coinjtnulium Canomtm j4}nmtulirorinn, nor of 
the commentaries on tho book.s of Dialectics, ihid , eol. 1. Of the 
epistles two are extant in Arabic, Berlin, Sacliau 61, 1, 2, From 
j a treatise Oa the Structure of Alun tlieie are two slioi^ extract.^; in 
Bodl. Marsh. 361, f. 39. lyior|x\siiis apjieuts also to have icvised 
the Jacobite ord('r of b.'ipti.sni,*'’^and to have drawn up a volume of 
.services for tlie days of tho wei'k.-*® 

Michael the Elder,*® tho sou of Kli.is, a ]iriH.st of Melueiio, of the Michael 
family of Kiiulasi,*® wm.s abbot of the eoiivi'iil of Bai-saunu, near L 
M<'Iifene,*| nhich we liiidhim Mip]dyiiig with water, with the helji 
of John, bishop of Mardin, in 1163.*' Ho wins elected patriarcli in 
1166, and held office till 1199.** Ho revised the Jacobite ponlifical 
and ritual, arranging its contents under forty six heads, as exhibito<l 
in (hnl. Vat. li.,** drew U}> an amiTiliora,*® wrote a tract setting forth 
the Jacobite confes.sioTi of faith, a treati.se against a Coptic siliis- 
iiiatie, Mark the son of Konhar, on the (]iichti()n of coiife.ssioii,*^ 
and a poem on a cusc of persecution in 1159.*® Ilo also rcMsed 
in 1185 the life of Ahhhiii, lu.sho]) of Nic.ca, having ibuiid most, 
copies ol it ill a very disordeied stati*.*® Ills most im|)()it.iut ■woik 
w.hs 11 Chronicle, from the creation to 111)6 a j»., winch was trans- 
lated, with other woiK.s of his, into Armenian, and apjiaicntly 
cM.sts in that language .'ilonc.*'''® Some t‘\ tracts from it were publidicd 
hy Dulauiicr in tho Journal Asiutiijw' lor IMS, ji 2.S1 sij., and 
1819, p. 315 sq., and the whole lias hcin cdili'd in a Ficiich ti'ans- 
lat ion hy V. Langlois, (Uironiqnc dc Ahcliel Ic if rand, 1 868. Aci’ord- 
ing to him the translator of the hist pait of the w'oik was the 
vartahed David, and it W'us hnishiMl by tlu' prn'.st Isaac, who com- 
pleted his la.sk in 1248, conliniiiiig it down to Jiis own day. A 
tliiid p^'isoii engaged m tiMiislatin'" the woiks of Micliacl into 
Aimcniaii ’".us the varUbed Ab'iilan.*'^ A](]M‘n(lcd to the Chronictc 
1 laii cxtrai f from u IkmIisc of iiis “ On thi> SnctTilobil Order and its 
^ higin,” or “ On tin' Ongm ot S'U'i'nlotal Institutions,” with a coii- 
tinuatioii by Isaac and Vartan,®* which is followed in the MSS. by 
the Jacobite ‘ coiilcssion of faith."®' ^Iielnnl ajijicirs also to 

!>’ 467(1’ Smith, p .561) Imin j( it i vtiiw teJ the li tt dI the Jacobitij 

jutiuwrhs in II o , n. 32.1, uotu i "i H.O , n ‘.{07 ; w e Hl»o\e 

It 0,11 17i)-20'* . fill VuL. cii., ccc'lxi , Hill. Mils, in 1:307 (partly Arabic); 

P.OH, A lie tiiiiils 35, 00, 12). -'3 (’oil \aL clix. 4, Ihull Muish. lOl 

-4 <\hI Vat elix :50(m Arable) !» ]i o ,,i 111, eoinp < nl Va» el\.I 0 ,eli\ ".1. 

2fi 11, Mil M;osh 101, 1 .11 27 j{ i ) , ,1 in as Umi , ii 17 >. »'» Ibid , ii. 17.). 

Ibid., 11 . 170 Ke.’ul, with Hli,(}itnlfei.ilioiis, oii fhi iiihlallalioii dI u bishop 
nr uitiMifh. foil Vftt li. 26, rreiv. , Pans, Hi i pi >1. 2. J. 

JO fod Pal.at. Medic. xl (ff/hit , p. 7S) 

(mmI. Pulat. Medic Ixii. (( ntal , p. 107). Ueilin, Alt llc.^tand .37, 1. 

34 It U , II. 317; Bar 71c))?ii>us, Ctnon.,^yt , 32S (tiaiisl , p 335). 

Ho., ji. 317; hni llchKcus, f/irow Syi ,31i, .517. 

3*) /(IX, It. 4ol-4,')J , Jko-llf bill us, f/iM>ii Iavtts,\\ 351. 

•‘7 IJrit Mils Aruiid Oi. 11 (Unseii, I'atat , p. 6'J, • >1 2). 

W ('imI. Vat eeeexw , in M.o, Sinpit. I'ttf Aoi'ii Caff , v 

So called to di diiimnsh liiiii Iioin his nephew Micli.ie) the Yoiiiifrei, Yeshu* 

Hi pliCth.in«i Ol “Bicli]»s,'’ who heeinue patii.inh at Militmie (1 P.n-121.5), m 
op)M>,itii)u to Alhiouisius IX , Halil, h.i lvei.iha(lhe Bald), at Maiditi (1 l»l» 1207), 
and John XIV., Yisliu' the srnbi (120s 'JO) 

40 Bai llehia us, I A)f),i /'i(5.,i 5.J7. 

41 A.s.seinani expressly “at Shi'iin.i’’ (oM'l ][aa 0, /• " . n r)l. out the list 

of ixP’ 'archsat p 323 iIim s not uive the w’oid tlii)n;yh lie repeals it m the 

tniislutnm (.Vo. TOO) In the /Mwif de Atniu>}>hytiti<f p xcmii , In males 
Mii'liuel beion,^ to the conient ne.u Melileni, and men ly niention^ anotln'r 
eoiiM'iit of Bai •sauni.'i at “ Sena” (si e also tin Index, p 532) l.ani'lois, in th« 
pri fai'otothe Ctnniininedr Micfirf 'elhand,]* 3, tfiinksofaeonvent inai Maidin, 
such as tJial lestoied hy John, bishopol .M.inlin {Ii ti 1. ’2, I I ») We believe, 
Iiowevei,thal the i on vent neui Meliti.ne is me int,as.Iolin of Maid in had aeqitind 
a errtaiii ri'piitulion in what Abheloos ealls the “ais f;roin'itii,i'‘(Bi)i llehia'us, 
i’hrm. Etrltn., I bin), note 1), uheietoie it is said that Mnh.iel si-iit lor him 
{shaddnr Mthith). and that .John “lelnined to his dioeihe bc-eause tliC Winter 
was at hiind, jmaniiiK to come Uiek in Ajiril" (p. .')2<) 

4- Bar ifebrieiih, Chi on hrrhs , i :>2.'i. 

43 Ji ft j II 3(>3.'U)9 , Bai Hebni-iis, ( hrnn. Eedes., i. 535-605. 

44 Asseninnrh Catal , ii 3J4 H.O , u 1.5.5. 

45 \at XXV 8, Pans, Ane fonds (>H (Zolenljerir, Catal., p 40); Leyden, 

Cml. 1.57J (f 'iihii , V. 7'i). 46 Ibir-TIebra us, ( hftm. J rrlrn , i .<40 , IiaiJ^loi.s, p 831. 

47 Bar Hi'braii.s, Chron. I rctet , i bj.l >7o , li.O., ii 1 ).5, No. m. 
w Biii-if.'lir.i'iis, ('hron Ectles , n. 5.51 

4J».S,e f!nt Mils Add 12174, No 8 (WiiKhf, Catal, p. IIJI). Cod. Vat. 
xxxMi. 12 (« utal., II 217); HO., ii .50.), eol 2. But iln* aeeoiint of the death 
of till' t iii}M-ioi foiisUutius, and the lives of .Jacob <>( iSeiUKh and ot Mur Aha 
apiH-ar t > la* wnm^rly asenla'd to him in Catal Vat., ii. 248-249 
o« The pn>srnt writer has been leeently uifonned that a cojiy of the original 
Byriuc exists in tlie Iibiary of the convent of H/.4!a'laiuTi near Manhn 
51 l^angJoiM, Pro fare, p. 10, ami note 2 W Janylois, ], 36.3 mj. 

53 Longlois, Preface, p. 8, at the top ; Bar Uebra'tis, Chron. hn lrn., i. 00(>, note 
J.6. 
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liave writtf 3 ii an ccolosiastical history", which is entirely lost to ns. 
At least Rar-IJebr«*na ^ sneaks of his recording certain matters in 
his “ Ekklcsiastikc,” which do not appear in tlie Chronicle. 

Theo- A thorn in the side of Michael was liis disciple Theodore Iwir 
doro bar Wahhdn. lie first appears on the stage in 11 70,“ when the enijieror 
Walihun Manuel sent Theoriamis to the Ariiieinan eatlioliens and the .Taisibito 
patriarch \vith letters. Michael declined an interview, hut sent 
.lohri of Kai^iim to see Theoiianus at Kal'nt nr'lliiiii, and on his 
coming a second time to the same place selected Theodore har 
AVnhhoii as his representative.® Ten years afterwards, in 1180, 
when Michael was at Antioch, llui Wahhon was made anti^jiatriarch 
at Amid hy certain malcontent bishops, under the name of John.* 
Michnel, however, at onco took energetic measures,® got hold of 
the anti-]»atriar( h, formally deposed him, and shut him up in the 
convent of liar-sauni.i, w lienee he was afterwards allowed to make 
his escape hy some of the monks. He fled td Damascus, w'here ho 
tiled 111 vain to hiing his case before Salfih ad-din, and thence to 
Jerusalem, alter the fall of which city in 1187 lie joined (iregoiius 
Dcgha, the Armenian catholieiis, at Kal'at nr Kfim and W'ciit with 
him to (hlicia, where the king, Leo, made him jiatiiareh of the 
Jacobites in his terntoiies. lie died in llOfl. Aceording to Rar- 
Ilehnciis, Theodore har 'NVahhdn was a good scholar, and could 
speak and wTitc three foivigii languages, (Ireck, Armenian, ami 
Arabic.® lie compiled mi anapliora,^ wnote an exposition of the 
Kucliaristic scivice,® and a statement of his case against Michael 
in Aiahic.® 

Elias III Of Ncstoiian WTitcrs llicrc mo scarc<*ly any worth naming in this 
century, for the historian and contro\ cisialist Marc bar Shrdcinon, 
otherwdse Man ibn Sulaiman, wiolc in Ainbic^® ; and Elms 
Aim Halim ibn }il-Ila<lithi, of Maipcrkat, metropolitan of Ni.sibis 
and ealliolicns fiom 11 75 to Ills), chiefly used the same langimge 
in his Imniilic.s and letfers.^*- He is hes( remembered for having 
(om])il»‘d and iirning(Ml tin* ])rayeis in one of the service hooks, 
winch is .still c.dicti by Ids name, *^thc Alul Halim.”*® 

Isho'- Jsho'-yabh bar Malkoii was oidained bishoji of Nisilns in 1100 
3 ahh liy the calholicus YabJi-alahu II. (1100.1222), was pre.scnt at the 
bar consecration of Jus successor Sahhr-isho‘ IV. (1222-2.’»h and died 
Malkoa. under Sabin -ishd' V. (1226-.5(’i'i, his follower at Nisihis being Mukkl- 
Ivha, wlio W'as afterwaids eathoinms (12.‘i7-C.5).*’* He wiole on i(ues- 
tions of grammar, hesi^les homilies, letters, ami hvmns, in which, 
howcv(T,]uM*lnclly,if md exclusively, employed the Arabic language,*® 


1 < hum I (c/< , , I, ^s<t, 

llml , 1 rnu, U )1, wtjcre 1172 is ati error, a.s romaiked bv Ahbeloos in note 1. 
John of Kuisnm, who wus pro.sont on the occasion, dad in 1171 (p f/5U) 

3 'IJie (bspntatioiis la hi on thosr oeeseions weio of < ourse utterly fruitless. 
See Ja'iinelax ins, i.<’</abo Tiup (’a Manuehs (OTaarni Amt. cal Armehio->t 
snr Jhtutmnl cum iathohio th ;oda/a», Aie , 1 .j 7H, and in (ialanus, (UmnJia- 
J\ihv vAnucHHr cum llomuiut . . . puisi., HV.K), p ; J>isp. Them mat 

/o;do, III JUai, VfU .Stmt < lit/ , \i pp. xxiii and .SM w/., and in Mii'ia , 

J\(hn/ dr ,exxxui 114.S7 ; also Rill -Hehin us, ('/iron. Lnits , i. ; Laiiplois, 

(Vijoiia/Mf, jip comp. Abbc‘ loos'd notes on Rai-llebrasis, pp. 550 552, 

andJtd, II 4 Uar-irebrivus, i'hnm Urchs , t 575«</,, 

h R.ir-Hebiieus, (Virmi. , i 579, 0,, ii 21* {hum 74’cc7«.,i. 581. 

r See Jlenuudot, ii 40U, /> o , ii. 210; Rayne Suiitb, Catnl , p. 2tl, note c. 

8 it o , n 2111. 9 Rnr-IIebneiis, f'kton. I (cln , i 5bl, .it the loot. 

10 lie lloiii ihUed in the hist half of this eentiu jii 1, 554 5V>, .5,S2) TTiS 

w'ork IS e\t.'int in tlie Vntiean labniiy in 2 \ols , eiiii. nial cix. (Mai, Strijitt 
V(tf Nova ( oH , IV ‘119 ‘*2 \), wylhilwiitW Kitah al-Mitjdof ot “theTcmor/'wjoivdy 
aserihed to 'Ann ihn Matt.i of Tiihan The Just voluna’, transcribed in J-IOI, 
is f heoloffieul and doKiiintical ; it coiiij)riM'.s tlie linst four M'etioiis. The second 
\olnnie ih theoioirieal aial Instorieal. 'I lie senes of piitimieliM ended witb “71,” 
*Ablid-isho' bar Miikl of Mosul (1J3S-47), but i.s continued down to Vabh-al.th.t 
bur Ka^oin.i of Mosul (1190), “qni nunc srdiin t<‘nel,'* i e., m 12H, when tins 
\j>luiJie wa.s writ ten JJis epitonn/er ’Anir ibii Matta of Tiiliaii lived iii the 

first half of the 1 Itli century (/f.f>., in l,5h0, hbu) To Inin it> aseiibed (’ot*. 
Vat. c\,, whieb “ anlopniphua eahe Mdetur" (Mat, .Sr»i;»ff I'ett Noint Coll , iv. 
224 227). it eoiisists of live paith, ol wlneh the Hist is wanting iti this MS , 
wlneh has therefoie no title. ’Jlie sna*s of eatladirs in pt. v., fiindatn. 2, is 
eoiilmued down to Yal»h-airiliil(128l-i;il7) In^pt v , fiindaiu. 3, seet. C, we find 
tlie eoiifessioii of faith of Michael, bishop of Amid and Mnij'afaiiKiii (It o., in 
1, 5a7), translated into Arable by the piiest Sallbfi ibn Yoiiann.i, whom <1. E. 
Kha>ya(h, archbishop of 'Ainarlia, asseils to lie the icul author of the whole 
wmk (see ]i].s .S//ri OncuUth's svu Chahhrt JS'estm luni d Jiomanorutti ]*onti/icum 
Cnindtus, IhTO, and comp lloltiiiann, Ausmu*, p. (•) (*od. Vat. delxsxin. 

(Mni,f»p cit., \. 594) coiitanis jairtot the same w'oikas ( ckI Vat ex. (though the 
Caiulnijuc ealls it the Mnjdal, ixnd iwrils's it to Man), vu,l»t v., fundaiii. 1 
and 2 (“ usque ad Kliediesiiiii Rarsauina' huceessorem, qui obiit die 25 riov'em- 
bii.H an Chnsti 1147 (’oiitinuat eandern Instoiiam Ainrus Mattlind films, a 
Jesuiutio Imladcnsi, Ebcsln'sii suceessore, nscjiie ad lulMillultum HI. Tiiuothei 
seeundi siiecesMueiii, rini obiit die 31 laniiuiii an riinsti 1222”*). Cod. ^at. 
delwwin is also sabf to eoiitain “Histona I’atriatchannn Chuldieonirn Hve 
Nestonaiioinm,” from Addnl and Man down to Yabli-alalia Imr KAyotnfi, by 
'Ami ibn Matt i “ Iliec autein histona longu fusior est ulque einendutior ilia, 
cpiam M'lies f Sah>moiiis eonsenpsit, dc ejua in ])r«s*cdentt* codiee” * And to 
add to the jieiiihxitj, Sacliau dr'senbes Ins Corl. 12 (Arab.) as “Theil emer 

groshcu Kiri'liongescliichtedorNestoriancr. j\^^\ BueherderGeheim- 

iils«e Alti' rapierhandsebiift (14 Jh ) Es ist clas JV' von *Ainr 

b. Matta ans Tirliaii.” I’ossibl} tin* AIH. in tlie eollcetioii of the R P.C.K. may 
give some light. 

n JiU.ii. 450, 111. 1, 287 , Bar.IIebra*ns, Chron. Kcclcs., il. 867 869. 

}t 0., in. 1, 290 

W Badger, The Kestonnn^, il. 23: “Tin* Al»oo ITalecni oontains a rolleetion 
of collects appoiiiteil In be lead at the roneliision ol Ihr* Noctiiriis of all the 
Hundaya throughout the year, of the festivals, and the thiee days of liio JUtootha 
iVNitiwUyf, before tlie coiinrienecment ol llu* Matins." See It f>., in. 1, 291 295. 
14 li.U., Hi. 1, 295, note 1. ifi 75id,, ill. 1, *295 300. 


Ho is tho same as Joscpli bar Malkdn, bishop of Mardin, wh< 
metrical tract on the points, entitled AfJSplrfAfri dhU-Niil'zlfy or “1 
Net of the roiiits,” is found in MSS., along with tlie grammalh 
writing of Elia.s bar Shinayfi and John har Zd’bL^® Tills tn 
must therefore have lieen composed before 1190. 

Simeon Shankelabliadhi orSnank61awi,of ShankJ^lUbhadh or Shfi 
kclawah,^*^ near Irbil, must liavo been a contemporary of Har Malkr 
and perhaps somc.whnt senior to him. He was the toaclier of Jo 
bar fe’Jn, for wdiom he wrote a ( hrmtikon or cJironoJogical treat 
in the form of (picstions and answers, explniiatory of tho vario 
eras, tho calendar, Ac. There is a MS. in tho British Musciii 
Add. 25875,*® and several lit Berlin.*® Ho was also tlie aiith 
of a moral poem in enigmatical language, of wdiich ’Ahhd-isl 
tlioiight it worth his while to write an explanation for his discij 
Aliniham.®® To liim is likewise ascribed “tho questions of Sim 
Kciihi coiieerniiig the Kiichnrist and Bajitism,” wliich he amies 
to have introduced to tho notice of liis pupil JoJin liar Zo'ln.^ 

Joliii bar Zo*ld flourished about Iho end of tho 12tli and the I 
giiiiiiiig of the 13th century. lie was a monk of Beth Kiikfi ( 
K like) in ITcdhaij'ahh, and numbered among his piijuls Jacob li 
Sliakko, orSeveruH, bishop of MurMattJicw' (sec hclow’).““ He wn 
iiictriciil homilies, partly in seven -.syllable, ])!irtly in tw’clve-.syllal 
verse, on the idiicf points of tlie Ncstorian faith “’® One of these 
mentioned hy Assenmni, if. (A, iii. 1, 3(I9, note 1®* ; another, on t 
four problems of philo.sopliy, is in Beilin, Saehau 72, 15. Bar Zd' 
is, how'ever, better known as a grammarian.®® 'Jlic largci of I 
two gi’ani mars is ha.scd on the woiks of ]»rf*vious writers, .such 
Sevorus Schoklit and Deiihri, commentators on Aristotle, and tl 
grammarians Kbas I., the catlioliciw, and Elias bar Shimlya, bislu 
of Nisibis.®® The smaller grammar is an ejiitoine in verse, accoi 
jiaiiietl hy a motiical triiet on the four chief marks ot interpuuetioii 

I I e seems also t o have cont iiiucd the t rea tise of Homii n Dc Hijnontnn is 
so that he may nerhiqis ho Hoflinaun’s “analecta anonynius.” ®® 

As tlie lamp flares up before it expires, so the J3th century wi 
nessed a faint revival of Syriac literature hefor* its extinction. 

David har Taiil is cited i>y Bar-IIehra'iis in the Anmr ar 

Tiiny therefore ho supposed to hav« lived early iii the 13th centur 
He was t7\u(lenlly a man of considerable culture, and a vcrsilit 
Wc have from his ]>eTi a])ocm on the letters of the Syriac alphabet, 
a note on the mutable letters,®® and a brief enii in era tioii of the cat 
goiies of Aristdilc,®® amoral pricin in tw’clvc-sy liable veme,®* anotli 
on lejieiitimcc in an Arabic translation,®® and s}>ecinu*iis of a tliii 
in Canirdn’s I.ihcr Thesauri^ p. 138. Theological are a dialogi 
betw'een a Malkito and a Jacobite on the hymn Trisagion ®® ami 
tiacl in Arabic on nialtcr.s lu dispute between tin* Jaiobitcs ai 
Malkites.®'^ 

Jacob bar Sliakkd (Sliakkakd ^),®® or 'Tsu, bar Mark, of Hartellai i 
Hartull.i, near Mosul, wm.s a monk of the famous i*onvent of M. 
Matthew’, of wdiiih ho nftenvards became bis-ihop hy the name < 
Severiis.®® He was trained in gnimniar by Jolin bar Zo’bi (see abov 

III the eon\eut of Beth KfiKa (or Kfike) in Ibdhaiyabb,*® and i 
di.ilccticH ami pliilo.sopliy by Kamfil ad-Din Alfisfi ibn Yiiiius i 
AJo.sul.'** He eomptised one of his w'orks, the Jlaafc of Treasure 


n» A V , (*im 1 Vat. cxiMV, ((•f)pif<l fioni a MS wTitten in 12li»), and Brit. Mii 
Add. 2.>s”(), f. 27nl) (noli* the colnplidn, f. Wright, CutaL, p. 1J78); R 
It IK, in. 1, 308, col. ], Nd. Mii , and Ihu Ahht* Martin, He la Meltnjue dies I 

SyrituH, 1879, p. 70 (at 6.S, 1. 14, lead j “ the l)i.shrt]i df Nisibis’ 

17 Hi'c llc»frinarm, Awtruqe, p. 231, and imlr 1M7. 

18 Wi ight , Catal , 1 ., 1 01.7. Sac'lmu 108, 1 , 121 , and 1 f.3, 1 , 3. 

20 (Juil. Vat. clxvxvii. (I utal., in. 404) ; MS. Iiid Oir. Nd 9, “'Jiacts in Synac 
f 204 It lias l»c« II jiuldi.shed l»y Cardahi, Lthrr Thmnuri, j). 89. (’ardatii cal 
the author n't SanhalolHin, Idlndly copying AsRCiuani’s .'^uucnlabareiisn, ni 
places his death m 780 (sro J3.0 , iii. 1, 225, note 5, p 2‘.’6, note 7 , and l nfa 
Vat., Ill 405) -W.' o., ni. 1, 50*2 sa u.n.iirUrn us, ( /ooa. A'ccfcn., ii. 409 

’•» lint Mus Oi 2i05; and anparcntlv Rcihn, Sarhan 8. 

"4 It has been transJated by Radg« i, The Historians, n. 15M53. 

rB Jt.o., 111. 1, :;07. 

I’ai-t ol tills work, nninolv, the jwiHion that deals with the marks of infe 
pnnelion, has Is'cn edited anil tiaiiHluted by Martin, Tuute snr VAccmtuatic 
chez les Si/ru ns OneiiUiiix, 1577. 

27 MSS. of these graniniars, ('od. V;it. cxeiv., eecel ; But. Mus. Add. 2587( 
Or *2814 ; Berlin, Alt. Best. 86, 16, rind Saehau *216, ‘2, and 306, 2. 

28 Bet 1m, Saehau 72, 14. Cpusr. ^(dor.,ji iv 80 71 0., ii. 24-8. 

Id (\)d. Vat. eexvii. (i ntul , in. 505); IkuiH, Auc. londallS (Zotunberg, t'ofal 

p. 166), 157 (ibid., p. 147). 

sy J*aris, Ane. fends 164 (Zotcnlicig, Catal, j). 213). 

38 Berlin, Alt. Best .36, 13 34 (jod. Vat xcam. (Caial, ii. 52*2). 

33 (’od. Vat. IviJi. (f ’c//i»7., 11 . .151). 

80 (V»d. Vat. exlvi {Catal, in. 268), ceviii. (Catal, in. 498); rails, Auc. font 
134 A (Zoteiiberg, t ntal , p. 154), witli an Arable translation. 

37 BiKll. Hunt. 199 (R. Smith, CaUd., p. 449), l*oc. 79 05 , p. 459). 

38 Written and 

38 Bar-TTelmpus, Chron. Eccles.,\\. 409 (a conlemporar>A Tn Cod. Vat. ccccx 
(Mai, Scriptl. Vett Nora Coll, v.) ha Itears the name of Jacob Irar Talia, a corru] 
tion of Bartellaya. In MS. Berlin, Alt. Best. 38, 1 (if the I'atal bi' correct), 1 
is called " metropolitan of the convent of St Matthew near Arbela,” confiisni 
Mar Matthew at Mosul with Beth KflVd, where he was trained. ABsei.tani an 
others have identified liim with Jacob, bisliop of Maijierkati (M6dhinath Bfihde 
With Taghrith he never had anything to do. 

40 llofluiHnn, AiUiZuge, p. 215, note 1715. 

41 Bom 1156, di«l 1224; Bar-Hebneus, CTiron. Kccles., ii. 411; WUstenfeh 
Gesdi. d. arah. Aerxte, No. 229 ; Ibn Khal1ik5n, ed. Wiistcnfeld, No. 757 ; Ibn AI 
Uaaibi'ah, ed. Muller, i. 300. 
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in 1231 and died in 1241,^ on his way to visit tlio aged patriarch 'Ibrf, *‘thc son of the Hebrew.” He was born in 1226,** and de- 

Ignntius II. (maphrian 1215-22, patriarch 1222-53). Ho ]>oasessed voted himself from his boyhood to the acquisition of (Ireok and 

a groat many books, which were all convoyed to tliQ dPmosinn'^ o( Arabic. A litllo later lie a])pliod himself also to theology and 

the ruler of Mosul. His works are as follows. (1) The JJook of ]ihilosophy, besides practising mediiiiio under liis father and other* 
TrensureSf a theological treatise in four parts, viz., part i., of the distinguished pliysicians. Ilis lot wa.s east, liowever, in evil days, 
throe-ono Ood ; part ii., of the incarnation of the Son of (lod; In 1243 many of the inhabitants of Malatiah lied to Aleppo before 
** part iii., of the Divine Providence; j»art iv., of tlio creation of the advancing hordes of Ilnlfigii and Ids Tatars, and his father 

the universe, the aiigcds, the different kinds of life, the soul of man, would have been among tho fugitives, liad it not been for a Imky 

•the resurrection, ami the last judgement.' (2) ThoDirt%w<», in two accident.-® In the following year Ids father had actually to attend 

books. Book 1, dial. 1, on grammar, followed by a discourse on as physieiaii upon one of tho Tatar generals, whom lie aei'inniiaiiietl 

tlie same m twelve-syllable nietro ; dial. 2, on rhetoric ; dial. 3, on to Khartabirt, and on bis return retired almost immediately from 

the art of poet ry or metres ; dial. 4, on the eloquence and copiousness Malatiah to tlie safer eily of Antioch.'-^ Here Bar-lJi bra*us i*om- 

of tho Syriac language. Book ii., dial. 1, on logic and the syl- })leto(l his stinlii's and commenced his monastic life.*® Then cc lie 

logism ; dial. 2, on pbilosopby, its kimls, division.**, and subdivisions, went to Tiipolis, wliere he and Salililui bar .lacob Wagili, of Kdcs.sa, 

in five sections, viz., {a) on tlio dofiidtioiis of philosojdiy, its divi- were studying medicine ami rhetoric with a Ncstonaii teacher 

sions, &c. ; (6) on the philosopliic life and conduct ; (c) on physics named .Jacob, when they were summoned heforo the jiatriareh 
or ])liysiology ; (lOon the four disciplines, — arithmetic, music, geo- Ignatius II., on 14th Sciitcmher 1246, and oidaincd hislujps, tlie 
motry, and mathematics; (e) on inotaphysics and theology.* Of foriuerof (Ifil)r)s(Uiibas) near Malatiah, the laltei of ‘Akk*).*-® Bar- 
his letters two are extant, in verso, addressed to Fakhr ad>I)auiah Ilehricuswas then just twenty years of age. In the following year 
Mark bar Thomas and his brother Ttlj ad-Daiilah Aim Tiihir ^I'id.* lie was transferred to Lakabhin, another diocese ailjacent to Mahi- 

Ho also wrote a confession of faith icgarding the Trinity and tho tiali,*® by the jialriaieh Ignatius.**' After tlio deatli of Ignatius, 

incarnation, which Jio himself cites in iho J^ok of Tmtsu res, jtart Bar-Hehneus took the pari of Dionysms ( Aaioii 'Angfir) against 

ii. , chap. 14, and an exposition of the s<‘rvices ami prayers of tho John Ijar IVIaMani, and was traiisferied liy him in 12.^i3 to Alcp])o,'’* 

ehiireh, which is referred to in tho same work, jiart. ii., chap. 31 Imt quickly deposed by his old fiicml Salibhri (who sided with J<dni 
(on tho addition of the words “who was erueiliod for us” to tho bar AlaMani)®**; nor did bo recover tins see till PifsS.®* The next 


Trisagion).® Under tho iiaino of Jacoti of Mai]M*rkaf we have an 
adinonitioii addressed to {tcnsotis seeking ordination as iniests, wliieh 
is found ill inniiy service book.s.^ 

Aaron Aaron bar MaMaiii (or Ma'daiii ?) bad been recently appoinhsl 
bar bislioj) of Ma-rdin, under the name of John, w'ben be was ]>runioted 
Ma*dauT ]iy tlie patriarch Ignatius IT. to the dignity of inaphrian in 1232 ® 
Ills hodily ])rcsence seems to hav<‘ been .somewrhat iiisignifi(‘ant, 
and lie was no oratoi, for wliieli reasons lie w'lis unpopular.® jii 
1237 he went to Baghd.idh, W’liere in tlie ioliowiiig year he composed 
his iianegyrie on tbe holy Mar Aaron, ami ingiatiated himself with 
tlie three bi others chains ad-Daulah, Fakhr ad-Daulah, and Taj ad- 
Dauhili, the sons of tlie arch inter Thomas, who w(‘re in high favour 
at the c onrt of al-Mii.staii.sir lii’lllh. lie leai ned to spea|| and WTite 
AraJiie tJioioughly.^® In 1 244 lie was ree illed to M<»sul and received 
with every maik of respect. On the death of Ignatius in 1252, 
Dionysius (Aaron ’Angiu) was created patriarch,^* liil a rival factum 
set up .lolm bar Ma'dani^® ; and so tlie t w’o rubsl in a divid<'d ebureb 
till Dionysius was iniiiderod in the convent of Bar-^uma near 
Meliirme in 1261,^* aftiT whieb time bis rival sat alone till 1263 »» 
JoliTi bar MaMaiil compiled an anaphora^'’ and wrote a great many 
poems, o( whieb Bodl. Hunt. 1 eoiitains no less than 60. Some 
of tin* more imjiortant of those are the ])()<‘m on the soul, entitled 
“the IJiul” (/*dm//<V/u7),*® on the high origin of the soul and its 
degiadation hy sin,*® on the excellent i>ath of the perfect,*® and 
on the capture of Edessa and other ]dai’es hy the Seljfik sultTin 
*A1.V u ’d dm Kaikoliadh in 123,'i,-3 Qf homilies Cod Vat. xevii. 
eoiitaiiis eighteen for vaiious feasts in Aralne.** 

Bar- Tliese w'l iters are, howwer, all cast into the shade hy the inijKiS' 

Hebrams. ing lignre of Bar Hibrsens, ns w'e arc accustomed to call him, one 
of the im»st le.irmsl and versatile men that Syria ever produced *•* 
Abu '1 Faraj (Iregory** was tJie <'iiild of a jihysn ian at Melitciie 
(Malatiah) iiaiiicd Aaron, a lonveit fi<mi Jud.iism or of Jewish 
descent, whence his .son got the name of Bar 'Ebhruya or Ilm al- 

1 AssiMiinni (/! O , ii. 4 jO) is iniht iKcii ; see also up 2 17 and 477. 

Accoidiiig t(» AtiU'looH, Har-llclincus, Ctimu hcclm , ii 412, “in feiatnim 

I mtilicuiii nrincipis MossnljeasHnniptifumoit.” Wi« snsi>cct Umt tin* CtiiihtMii 
nshop’H lihiaiy went to ttic tin h of ttie j>nl»lic Ijaln 
» rod. Vat cli\ ((’ntal.w :i07); Hilt. Mus A«M 7l<.»:i (lloReu, rnUd., p 84). 
and 111 tlie col leolioii ot llie H I’.C K. An cxlind in Cutl. Vul. ccccxi. (Mai, 
Script! Vett. Soon ('oil , v.), st*«» li () , u 2.17-240 
* Hilt. Mus Add LM4‘i4 (Wnglit, (’afal , ]» JUi'i), Cl<»lthippii, TimI Oiiciit 
ISO , IJixIl Marsh. '>28 (aj)p!inMitly nnjMTicct, I* Niiiitti, ('atnl , p. 012) Ex 
c<‘ipts in Alt. Ucsl. .'is, 1 Ttook i .dial .'I, lias licon by Maitin, 

“Do 1.1 Mctnqne* ohoz h"* Bynenti," in Ahhundlunycrt funf, KunJc d Moiqrn~ 
landr*, Iht mi.. No. 2, 1870 

# Hrit. Mus Add. 'i 19'1 (itosen, ('atnl ^ ]i M); seo Bni llidineus, ('hron. 
ICiilc't ,11 407, where the thud bruttio' Shuius ail-Llauhih is uIno iiiouttoncd. 

« 71 O , Ii 240 

5k K I’od.Val li 9 (i'ntitl , i. 318) ; oeoiv (Mai, Striptt. Vftt. Aom Coll , v ) ; 
Pans, Suppl. 22, 2*. .‘tS, 04 (tlio last in Aiabio), Moe iioteiilxTg, ('ntaL, pp. i-s, 72, 
7ii ; romp H (>., ii 241. ^ ft (> , ii 404. Bar-Hetira'iis, ('hron. hnhs , n 407. 

10 Ihul , n 4i]. B Ibid , it 413 Jhnl, i. 697, 701 ; a 370. 

13 bar Hobiious, Chmn. hidr« , i. 707 , H O., n 377 
14 Bai-llebneuK, Climn. Mcchs., i 737 56 Jbui., i. 713. 

10 Hee Reuaudoi, il 312. 

17 See Pavno Huiitli, CatuL, i«p. 379 .382. and MS Berlin, Haehau 207, 3 
18 Bodl fliiiit. 1 ; Poo 29S(P Hniitli, p 611); C<kI. Vut ceix.fOite/, 

iii 489); Berlin, Saohau 61, 8. Bodl. Hunt. 1 ; Co/l Vat. ' tiv. 

«> B«m 1I Hunt I ; Poo. 298 ; Vat. cciv. Eilited in jairt by Caidahi in tlio Liber 
Thcmuri, pp 66 68 

ai Hunt. 1. Pnlat. Medic. Ixii oontaiiis two poeiiis on the love of Gwl and 
the h)\e of wisdom (cntal.y j). lOh). 

W (Mill , il. .* 123 . Thera is one, also in Aiahic, on repentanoe and death in 

C«l. m. oexx. (fVUaZ., iii. 508) 

88 li.o., il. 244 jw). See Oilition's eulogy of him, Drclnie and tall of theJionum 
Emmre^ ed. Smith, 1855, vol vi. p 55 . , ,, 

M Uls liaptlsmal name was Joliii, as apraiara from tlie Inacriiitlon on his 
toinbatono ; Badger, T)i€ Nestonans, j. 07. Gregory he probably adopted wlicii 
he became a bishop. 


jiatriareh, Ignatius III. (Vcshfi*), abbot of (levikath near Mopsu- 
e.stia,®® advanced him to tlic dignity of inajihnrin in 1264.*® 1 loncc- 

forth his life was an active and busy one, and it seems almost 
marvellous that lie should liavc studied ami w'ritteii so inueJi, 
while in no w’ay neglectful of lh« va.st diocese eoinniitted to liis 
ehaige. Tho story is told by himself in simple langnago in ins 
JCerirstasftrai wut li a continuation hy hi.s sui viving brother 

B.ii‘saumri Safi, giving a nearly eoinpleto list of his woik.s.** Ho 
died at Maiagiiah in Adhurbaiguii on 30tii July I2s6, and tho 
greate.st respect wuis shown to his nieniory by (Irccks, Armenians, 
ami Nestonansalike, tho sbojis being closed and no biisimsss trans- 
acted.® Ills body was eoiueycd to the convent ot Mur Matthew 
at Mosul,*® w'heri* Ins grave was Hcen bv Badgtu* in Oelobur 1.S43 ** 
Bar-Heliripus eullivated neaily every branch of science that w'as 
in vogue in his time, his object being on the one hand to rcinvigo- 
rato and keep alive, the Synai* language and lileiatiirc, and on the 
othei to make available to bis eo-religionists the learning ot tho 
Miihamniadans in a suitable fonn. HeiU'e bis treatment of the 
Aiistotelian jdiiloHoyiliy, following in the fuotstejis of Ibii Sin.i 
(Avii'eiinai and ether Arabian writers.** The Kf^fhnhha dhP 
bhdfhitt or “Book of the Fiquls of the Eyes,” is a compendmin of 
the art of logn* or dialeeties, eonijmsing an introduction on tho 
utility of lofde ami seven (‘hapteis in wluch the autlior deals suc- 
<*essivoly with tlie Isafftlffc of Forphyry, the J)e, Inter 

prvtationr Anaiiftica Prwf% 7'opica^ Analiffmi PoAinorOt ^nd I>r 
Aopht^ticis Klendns In eonne.vioii wnth it wo take tlie KPthithkd 
dhu-APiradh Sojmia or “Book ol the Sjiceeh of Wi.siloin,” a eiuii- 
pemliuui of dialectics, jdiysies, and inelajihvsies or tlieologv.** 
i3io large eneyclojisedia entilletl IlPtrnfb JfvkhmPthay “But) rum 
Sapiciitia*,” or le.ss eorrei'lly ITehhinnth IlckhnidthCit “S.ipienlia 
Sapieiitianun,” eonipiisis tlie wliule Aiistotelian di.scipline. The 
tii.st v» lumc contains tho Lo(fn\ viz., fho Ca(((jonc'<y J)r 

Interpret., Anal. Pn. ami Poster., Dialerfica, I)e Aophiat. PUnelns, 
Ilhetoric, and Art of Poetrif. 'J’he .second eoinjirises the Phy.ste.s, viz , 
lie AuscuU. Phn.sien, lie Vulo ct Jfnudo, 7>e Mftnoi.s, lie (rcneni- 
fionr et Corrupt lone^ lie Fosstlihu.s, J)e Pltinfi.s, lie A nimuhlms, and 
lie Annna. The thud, in its lust .si'ctiou, treats of the Metaphiisies, 
VI/. , of the oiigin and WTileis of phibisopliy, and of theology ; in 
its .second sei tion, of ethics, economii’s, and politn s. *'* An ahiidge- 

71 o . u. 2l>3 

^ Ibni . II 241; Bar- 1 Mil {I III, Unit Jii/iia t , p 4s] (tiiiisl , p 315), ('hum 
Syt . ji. b0,l (tiarisi., ]>. 5**1 ) 

if O , 11 . 2I.> ; Bai tfcla.i'iiH, 7//s7 Jiiomd , pj) JS7 (twins] , pi> 3J8-‘;l9) , 

< hrnii. St/f., 504-505 (tmnsi , ji 52J). 

••W S*« tho point No 29 in C oft Vat oUm\ (( 'nlnl , iw ;Ci6) 

J**! Bar-Hebiwus, /iff/r.'i.i OiiV , /»’ O . ii 1M5, :{74 Piom 'AKko Hiilibb t 

x\astiHnsrciTOil to Alojipo. nmtci tho naiiio i»l Basil (It O i{ ami *l 

in DoioiulN>r 12.52 bv tho patrinicli ./oliu ]>ai Ma'iiani .<• oc inaiiiiiian, umlirthi 
mime of Ignrifnis (// 0., ii. .377, 455) He Und in 12'iS 

Jf O., 11 260 41 Jbid , li 216, liai Ilebia US, t'hnni KetJr^ ^ i ss;> 

^8 no , 11 . 216; Bar llobnoiis, ('Inon Kith , i. 721 JW Ihnl , i 721 
84 Ibid,, 1 727 86 III' .snt from l‘>6| to 1*282 

80 71 O , 11 246 ; Bai-IIobiii us, ( man l,rihs , i. 74'», n 433. 

37 Ibid , li. 431-167 , It (K, 11 21S 21.3 

•W BarHobians, (In on, J',rrh\ , n 4«»7 185; HO, u *261 271 Two inoliicrH 
filed iiefori* liiin, Michael ami Muuufkik. her the poem h Nos. 166 ami 170 in 
(5 mI Vat. olxxiv. (Cotnl , iii 3.5S) 

39 7f O., 11 . 2ii6 , ('hnm htehn , ij 47:i 40 7’ (/., il 460. 

41 The Ncttnrnoii, i. 97. Foi " 1530” leiul 15'l7, uml tor “ AiiKUst” .Inly 
48 foiiijiare Henan, 7>f 7*7w/os 75 i//mi 7 .si//t«.;(lS.52), p (>U •*>( 

43 Blit Mur Di 1017; Puns, A ne fomh 1.38 , Beilm, Alt Be.st. 3'-,2, 39 , 
Hiiehau 140,2, ami 198,8, ('aiiiiiiulgo, eolloclion fif the S P.(’ K. 

44 Bnt. Mur. Dr. 1017; Pans, Anc. fomls 1.38 (Syi. ami Amh.); BeiJm. A’(. 
Best 3n, 4 ; Bachau 91 (.Syr. ami Aiuh.), also 140, 1, ami ]9S, 9, ( ambiifige, 
cmII of the 8 P.C.K 

» Palttt. Medic, clxxxii.-vii , elxxvi. ix (=elxxxvi , see Henan, Ih Philna 
I'rrijiat. apvd Si/ioh, p 66); Hod] Hunt. 1 (iiiipurl.); coiiqiaru akso Pulat 
Medic. cLwxiii i\. and Uu. (]i. 109). 
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meiit of this large work is the Tlg'traih Tigh-dihA or “ Mercatura 
Mercaturarum/' which goes over the same ground in briefer terms.* 
To this class too belongs a j>oem "On the Soul, according to the I 
vicM's of the Peripatetics, ” which is described as “ inemra shinaya,” | 
i.tf., according to Assemani, jiming in the letter ah.'^ Bar-llebneiis ; 
also translated into Syriac Ibn Sina’s Kitdh ahishfirdt wa %Uin- \ 
hlhdt,^ under the title of KHhdhlui dM-Jiemze toa^M^'irdntodlhd,^ \ 
and another w'ork of the same class, entitled Zuhlat al-Aardr or ! 
"the Cream of Secrets,” by his older contemporary, Athir ad>dlu ! 
Mufadd.il ibii ’Omar al-Abhari (died in 1262).* Nor did he neglect 
tlie study «>f imitlioinatics and astronomy. In 1268 we lind him 
lecturing on Kuclid in the new convent at Mariighah, and again 
in 12/2, at the siiine place, on the JMegiati ('H iJ.ty6\yi ffvpra^n) of 
I*tolemy.® He drew up a cy, «.c., a set of astronomical tahlcs or 
astronomical almanac, for the use of tiros but his principal woi k 
in this branch of sinence is the ZulldJcd. ffaundvdyd or "Ascent of 
the Mind,” a comjdcto treatise on astronomy and co8mogra])by, 
which lie composed in 1279.® His medical writings are more 
numerous, for liar llebncus was famous as a physician ^ and had 
been in attendance as such <»n the Tatar “king of Icings” in 126;{.*“ 
Ho made, for cxam])le, u translation and an abridgement of Dios- 
coridcs’s treatise Ilepi Zarpoc^s (l)e Medicaincntis Simplicibiis), 
under the title of K?fJidbhd dM-Jihioakoridhla,^^ ami wrote a cum- 
incntary on the jfphorisDis of lIi|U)ocrates in Arabic,**^ and on the 
Qiisesiionrs Mcdirm of ITonain ihn Isliak in Syriac.*® Ho also pub- 
lished the ill uii abridged Syriac translation.** Piirtlicr, 

bo is said to have written comment arics in Arabic on (lalen’s tre.atisc8 
J)e JSh mentis tCjv saO' ^iTnroKftdmjv a-ToixtlciJp) and/V Tent pern- 

mantis (Ilepi /fpa<r^we).** Ho made an abridged version in Arabic of 
al - Gluitiki’s ** “ liook of Simples” {(tl-tulunyah ahmufradnh\^'^ and 
left an unlinisbed Syriai* translation of llie Canon {al-Kdnun Ji 
*(-Tihh) of Ibn Sinfi.*® A large medical treatise of his own comjwsi- 
turn in Syriac is nieiitionod, but no &jte( i.il title is given.*® Asa 
gramniaiian liar- llcbnciis deserved well of his countr}', and liis 
writings on tiiis subject are now well known and appreciated by 
( )ricntali%ls Ily making use of the work of previous grammarians, 
especially dacoli of Kdessa, he lias succcedea in giving a very full 
sketch of tho language according to the Oriental system, with many 
valuable observatiuns as to dialectic diUcreiices, Ac. The larger 
grammar bears tho title oniNh/ihhd dh?-tSe7nhPt “the Bt>ok of Lights” 
or “ Kays It has been publishi'd, nccoidingto the Paris MS. 
Ancieii funds 16G, by the Abbe Martin.®* The binallor metrical 
gr.immai, KPfhdbhd dhif-(ihraminatik%^“ W’as edited so long ago us 
18L3 by Professor Hertheau of (ilottiiigcii, according to the MS. 
Oritiit 18 in tlu* library of that univcr.sity, but without tho fifth 
section Covihiut JRqidvocis. Martin has rcjuihlisUed it in his 
UCnrrcs (framnwtnuilfs d'Ahm 7 Faradj, vol. ii , including the fifth 
section, acconling to the Paris MS. Ancien fomls 167.®® A third, 
still smaller grammar, hl^thdhhd dha-Jiht'ifdisithd or “the Book of 
the Spark,” w'as left unfiiiishcd by the auth<»r.®* As a thetdogian, 
Bar-IJebm’Us’s most useful w^ork undciiniblv is the Aumr lidze or 
“Storehouse of Sccri'ts,” the Ilorreum JififstcriorKm as it is comuionly 
calb’d.®* This is a critical and doctrinal commentary on tho text of 
the Scriptures of the ( )ld ami New Testaments, baaed on the Peshitta, 
but taking note of the various readings of tho llebrcw text., the LXX. 
and other Greek vi'isioiis, the later Syriac Iruiislations, and even 
the Armenian and (’optic, besides noting difloreiices of reading lie 
t ween the Nestorians and .hn*obitcs. The doctrinal portion is drawn 
from tho Gieek fathers and previous Syrian theologians, of courM* 
of the Mouophysite school.***® The Mf-narath Kudhshr^ or “ Tiara]» <»f 

1 I’.ilal, Mfrlic. ee.; lii'rliii, Saclwm 211 ; Cambridge, coll, of the 8,P.C.K. 

» Ii U , 11 . 20S, in the note, onl. 2, No 2S. 

3 'J henivnuita et Kxrrfitatmne't, u course of logic, physics, ami nietaphysiea ; 
hiM* AY listen feld, (ifschidite d. aralt Aerzif, p. 73, No. (>1 ; /l.O., n. 270, note 2. 

4 Cod Vat. cxci. ; Medic, elxxxv. (A.ral>. and Hyr.); Paris, Aiic. 

fouds 16:i. 6 Jlixt. Duiuiat,, p 4S5 (traiibl., p. 31h). 

6 7 / o , 11 . ; Chran. ErcUs., ii 443. 

7 Ji a , II 307 ; hut tile calendar there indicated is of later <late. 

8 iJodl. Hunt S40, Pans, Anc. foiids 102. On tlie <Iate sen Payne Siiiitli, 

iatal , ]». .'ih4. 8 AVusteiifehl, (Jevh. d uwh. Aerste, Ni». 240. 

>0 Chum. V, cln,., i. 747. n JJ.O., ii. 2iJh, in the note, col. 1, No. 13, and p, 270. 

1- Ibid , 11 208, eol. I, No. Ifi, and p. 270. 

^3 A p|>ai eiit 1y untinishisl, for iiar ^'lUina is careful to add “as far as I'hirtaklf’ 

Ji 0 , II 272, No' 2S ; see also p. 208, ill the note, col 2, No. 2r». 

IU > , 11 . 270, No. 10. 

!•'' Weill leh, lie Aiictunm Grtec. Vervs. ft Commeutt AyritteiV, Ac., 1842, pp. 242- 
243, 270 , Wusteiifehl, Gf»h. d aroh. Acrztr^ No. 240 

18 Wustentehl, op. cit., No. 170 ; Ihn Ahi IIt«nbi'nh, ed. Muller, if. 62. 

17 It IK, 11 270, No 14 . 2«S, note, nd. 1, No. ]4. 

18 Ibid , ii. 272, No. 24 ; 208, note, col. 2, No. 22. 

n» Ibid., n. 272, No 2i.. MO li .*107, 

t/iurrvj* Gnimmfitmdt'i d'Abou 7 fnmdj, dit Jinr IJehirus, \ol. 1 , 1872. The 
^'iiupter on the signs ol iiiteipunt (i<iii, Ate , was edited by Ur Phillu>K In 1809, 
in A l/cUer hit Mdr Jacob, Jtuthop of Edrs'tii, on Sifnac Orthographif, M88. of this 
work are— Pixl Vat. eceexvi., rccexxii.; JhHU, limit. 1, JWoi-k 298; Paifs, 
Anc. foiids 100; Hut. Mus Adil. 7201 , Palat. Me<Uc. cxxii. ; ritittingeii, Or. 
18b ; Berlin, Alt. Best 43, Sachau 307, 308 ; Cambridge, coll of the 8 .Kc.K. 

*2 /;.a, 11.308. 

23 Of this Wf»rk thcie arc many MSS. in Em ope, differing fioni oneanoUier in 
the quantity of tlie sidtolia and the retention or r)mission of acctiuu 6. 

24 ft.(K, li 272, No. 27. M5 Ibid., n. 277. 

^ Portions of this work have been edited nt various times, but a complete 
editnm is still unai huwed. I^rsow made a very small beginning in 1868. See 
the list in NesUe’s Jinvis Lingua iyyr. Grummatica, 1881, X'P* 31-32. MSS. of 
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the Sanctuary,” is a treatise on the “bases” or first principles 
which the church is established.®^ It deals in twelve “ bases ” wi 
tho following subjects :—(l) of knowledge in general, (2) of t 
nature of the universe, (S) of theology, (4) of tne incarnation, i 
of tho knowledge of celestial substances, i,e,, the angels, (6) of t 
earthly priesthood, (7) of the evil spirits, (8) of the rational soi 
(9) of free wdll and liberty, fate and destiny, (10) of the resurn 
tion, (11) of tho end of the world and the last judgement, (12) 
isiradise. The KUhdhhd dM-ZoXg^^ or “ Book of Kays,” is a coi 
)>eudium of theology, going over nearly the same, mund as t 
previous work, in ton sections.®® Tho Kithdhhd dKlthUcAnt or Lit 
Tl0iKu>Pt was com 2 )OHcd at Maroghah in 1279. It has been fill 
analysed by Assemani in the B. 0., ii. 803 sq. I^art i. treats of t 
exercises of the body and mind, su(*h as prayer, manual work, stud 
vigils, fasting, &c. ; jmrt ii., of the regimes of the body ; part iii 
of the purifying of the soul from evil passions ; i>art iv. , of tl 
lulorning of the soul with virtues.®* The KStkdbhd dM- Yaunde 
“ Book of the Dove,” is a similar W'ork specially intended for tho u 
of ascetics living in solitude as lieimits. It is also divided into foi 
jiarts, viz., (1) of tho training of the body, c.g., in alienation fro 
the w'orld, re])cntan(*e, poverty, humility, ]>aticni'e, fraternal lov 
Ac. ; (2) of tho training of tlie soul, r.ff., in quiet, religious exercise 
)iraycr, watching, fasting, Ac. ; (3) of tho spiritual rest of tho pe 
feet; ami (4) an autobiographical sketch ofhi^ own spiritual liie. 
Bar-llebrams also s]>eiit jiart of his time in excerpting, arranj 
irig, and coninienting iix>ou tho Book of Ilierothr.us concenUng U 
hidden Mysteriejt of the lioTise of (/orf.** In the eommontary 1 
chiefly follows that of Theodosius, patriarch of Antioch (sec abov' 
]». 840).®® Ho eomjnlod an ana])hora,®* published a confession < 
faith or creed,®* and ap]»roved tho onler of l)a]itism of Severua, i 
tran.shitcd by Jacob of Edessa.®* More valuable than these is h 
K^lhdbhd dlti-UuddayS, “the Book of Directions ” or “Nomoeanon, 
w'liieh is for the Jacobite Church wdiat tho KunndsJid dhl^-Kdndh 
of ’Ablul-ishcA’ is for the Nestorian, both in ecclesiastical and Bceula 
matters. 3* To us Europeans the historical writings of Bar-llehnci 
surpass in interest and value everything else thut ho has writtei 
Ho planned and executed a t/niversal Mtstonj in three jiurts.®^ Bai 
i. eontaius/ho political History of the World from the creation dow 
to his own timts.®® Bart ii. is the history of the church from Aaro 
downwards, the treatment being exceedingly brief till wo reach th 
post-apostolic period, uhen it becomes a history of tho ^latriurch 
of tho church of Antioch, ami finally, after the ago of Severus, c 
the patriarchs of the Monopliysito branch of that church down t 
tlio year 128/5. Tho meagre continuation by a lator Land reache 
to 1495. Burt iii. otTers ns tho history of tho Eastern division e 
tho Syrian Churc*h from St Thomas the apostle onwards. Frou 
tho time of Maiiitha (629) it becomes tho history of tho Mono 
physite maphrians of Taghrith, though a record is always eaicfulh 
kc})t of the eatholie patriarchs of tho Nestorians. It closes will 
the year 1286, hut there is a continuation by Bar-IIebrirus’s brotho 
Bar-saiimii to 1288, and thence by another writer to 1496.®* In tin 
lust years of his hie, at the request of some Muslim friends in Mara 

this work — C« mI. A’at. clxx., cclxxxii.; Fulat. Mi*«lic. xxvi.; Bnill. Hiinl 1 , Urit 
Mus. Arid. 71KC, 21580, 2359e ; Berlin, Alt. Best. 11, itochau 134 ; Guttiiigon 
Orii’iit. J8a; t'umbnOgc, coll, ot llio H.F.C.K. 

M7 UAK, 11 . 284. MbS.— Cod. ATat. clxviii.; Baris, Aiie. fondHl21 ; Cambridge 
coll, of the B.P.C.K. This work lias be»*u translated into Arabic — Pans, Anc 
londs 128 ; Brit. Mus. 1S29G ; Budl. Hunt. 48 ; Berlin, Kacliau 81 ; Ciimbridgn 
coll, of the 8.P.C.K. Mr R. J. H. Gottheil has recently lithographed, “foi 
private circulation only,” a small portion of tins work, vi/.., Imisih ii., eh. hi 
sect 3, iNiFagr. 6, on plants (26 pp. of text, 8 up. of prtdacr); tlie title is A lu\ 
o/Pluntu and thei r rropertirs Jrom the Kudhk cf Oregon us bar 'ElMLyt 

edited by Hicharil J. IL GofUisU, It. A. 

•<» n.O , ii. 297. M88. -C«m 1. Vat dxix.; Bodl. Or. 467, Hunt 621 ; Paris, Anc. 
foiids 129, Kiippl. 69 ; Bnt Mus. Or. 1017 ; Berlin, Sacliau 86; Cambridge, coll 
ol the H.r.C K. 

MM MBS. - Cmt A'at. clxxi.; Bodl. Marsh. 681, Hunt. 490; Brit. Muh. Add 
7194, 7195 ; Pans, Anc. fouds 122, Huppl. 7.>. Theiv are tw'o Ambic tianslatiom 
of this work ; si*e Zotenberg, Catal., p. 201, No. 247. 

80 Bodl. Hunt 1 ; Cambridge, coil, of the B.P.C.K. There is an Arabk 
traiislatioii, Paris, Anc. funds 12C, 146 (ff. 292.299). 

81 Probably a iimluction of Stepbeii bar Hudh-ai]6 ; sec Bnt Mus. Add. 7189, 
where we have tlic commentary of Theodosius, jiatnarch of Antioch, and coin- 
pare P'rothiiigliam, Stephen Imr Svdaili, p. 87 «/. Hee also above, p. 432. 

8« Brit Mus. Ol. 1017. Other MKH.-Pans, Anc funds 138 ; Berlin, Hachau 
206. The work seems to have been ttanslated inte Arabic (see Zoteiibe-g, 
Catal., p. 176X 83 ii. 276. 84 Jbid,, li. 276 ; Cod. Vat clxxiii. 

85 See Coii. A"at 111 ; Pans, Anc. funds 97 ; Medic. Palat. xliv. 

88 js.O., 11 . 299. Ileudered into Latin by J. A. Assetnaui m Mai, Srriptt. Veit. 
Nova VolL, X. MSB.-- Cod. Vot cxxxii., coclvi.-vii., ccclviii.-ix.; Bodl. iliint 1 ; 
Pans, Anc fouds 140, Berlin, Alt. Best 40; l*alat Medic. Ixi. It has been 
translated into Arabic. 87 ji.o., ii. 311. 

88 This has been edited under the title of Bar-JIebrai Chronicon Syriacwm by 
Bruns and Kirsch, with a Ijatiii ti'anslatioii, in two volumes, 17H9. Both text 
ami translation on* equally bad, and the work deserves a new edition. 

80 Paite Ii. and in., which supplied Assemani with the gi'catest part of the 
materials for the second \ulume of Ins JiiU. OnevJtalxs, have been edited by 
Abbeloos and Lamy in three volumes, viz., jiart ii. in two vulnmos, 1872-74, 
and iiart in. in one volume, 1877, accomiianied by a Latin translation and 
notes. It might be advantageously reprinted, if revised by a coiiipetent hand. 
MSS. of the entire history are-C^si. Vat. clxvi., ecclxxxiii.-viij.; Bodl. llAit. 1 ; 
Palat Medic, cxviii. Part i. is containe.d in God. Vat dxvii. and Bcxll. Hunt 
62 ; Jiarts li. and iii. in Brit Mus. Add. 7198 and Cambridge I)d. 8, 8, 1, as also in 
the enll. of the S P.G.K. Whether the Berlin MB., Sachau 210, contains tlie 
entire work or only a part of it we do not know ; it .is simply described as 
“Chroiiik des Bar Uebneus.” There are excerpts in Cod. Vat clxxiii. 
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* chah, he undertook to make a recension in Arabic of the political 
^history, which he all but finished within the space of one month 
iiefore his last illness came on. ^ This edition is enriched with many 
references to Muhammadan writers and literature which are wanting 
in the Syriac. It is entitled aUMvkUaaar fi 'd-Vuwal^ or “Cuni- 
• pendious History of the Dynasties.”* As a poet Bar-Hehraeus is . 
^ admired by his countrymen, and oven Renan has thought the ])oem 
on the theme Bma Ac? aed Mdwr Philosophia to be worthy of ]mbli- 
% cation.* Some of the poems were badly edited and translated by 
Von Lengerke in 1836-38 according to the Paris MS. Ancicn fonds 
130 ; others have been published by the Marouite priest Augustinus 

Scebabi Borne, 1877. The Carmen, de Diciaa Sapi- 

ent ia was brought out so long ago as 1638 by Gabriel Sionita, 
and has been republished at Homo in 1880 by Yohanna Notayii 

Darauiii ( In his youth Bar-Hcbrams wrote 

a book on the interpretation of dreams, /</’//«« ®; and in his 

later years he made a collcclioii of entertaining and hiiinorous stories 
ill Syriac, vutitlvd Kifthdbhd dhS-ThumwyS M^gfuM^khdne, with an 

Arabic counterpart under the title of Jktf al-llamm (^i 

“the Driving away of Care.”* The contents of the TuniUiye arc, 
however, more varied than the title Keeins to ]»roiniHe, as may bo 
seen from Assemaiii’s enumeratiou of the chaptera, ii. 306.^ 
)aniel Contemporary with Ikr-Hcbneus, though somewhat younger, wc 
tar may place Daniel bar Khattab, to whom Asseiiiaiii has devoted two 
thattab. articles in the B,(Ki ii., at pp. 244 and 46.3. Among the jioems of 
Bar-H ehneus we find verses addressed to this ihuiicl hy tlie 1? estorian 
Khamis bar KardiHie with his rejdyand another by Bar-TIebncus.* 
lie composed abridgements in A rabn* of scvcial of Bar-Uebneus’s 
works, e g., the Nomoatnon^^ JCtJtics, Aumr Itdze^ MTmrath Kmlh- 
sln\ K^tMbhd dfd^-Bhdbhdthdf and the larger giammar.^® An iiide- 
]»cndeiit work of his, also in Arabic, treats of The Banes, or First 
Prinnplrs, of thJ^Faith and Cansulation of the Uearis of Bette vers.^^ 
With Daniel bar Khatt.'ib w'o may close our list of .lacobite writers 
in the litoratiin' of Syria. The Kestorians kejjt the li^np burning 
for a little, though not much longer, as we shali jircaeiitly sec. 
lolornon Shelcmon, or Solomon, of Khilut or Akhlfil, oii the shoies of 
f al- Lake Van, was ]>reseTit .as inctrojiofitan of PeraAh do Maishaii or 
Jasrah. al- Basrah at the consecration of the eat liolicus Sabhr-islio' in 1 222.^“ 
liesUles some piayeis and slioit discouises {memrOne), he W’lotc a 
treatise on the figure of the lieaveiis and the earth, and compiled 
a volume of anah'cta, pjirtly theological, ])arlly histori<*a|, which 
he entitled KHhdhha dh?-J)hehhdrJfItd or “the Bee.” It is iledicated 
to his friend Narsai, bishop of Khoiii-Shubhor or Beth Wazik, 
called hy the Arabs al-Baw.ozig or al Bawazij,^^ on the lesser Zab. 
Of this w’ork an analysi.s has been given by Asseinani in the B.(K, 
iii. 1, 809-.324, and there is a Gernifiii translation of it hy Stdioii- 
felder, 1866. It has been recently edited by Mr K. A. W. Budge, 
of the British Museum, w'ltli an English translation, Oxford, 188t>.^® 
leorgc This was an age of song W'lth the Ncstorians, in which lived some 
Varda, of their favourite, writers <if hymns. (1) One of tlie most conspicu- 
ous of these is George Wanla (the Rose) of Arbel or Irbil, whose 
poems have entered so largely into the u.se of (ho Nestoiian ("hurch 
that one of their service books is to this day called the WnrdiV^ 
Ills date may be g.athered fioni certain of his hymns, which speak 
of the calamities of the ycais ]53,'»-38’- 1224-27 a.d.^^ (2) About 
das'ud. the same timo fiouiished Mas'nd of the family Beth Kash.sh.l (in 
Arabic Ibn al-Ka.ss), w'ho w'jis ]diy.sician (hcdclm) to the caliph al- 
Miista'siin (1242-08), and outlived his jiatroii.^* One of his ]Kicms 

1 ft a, n. 264. 

s Kdited by Poooek.witbRljatm translation, in 106.3. MSS — CjmI Vat. rlx\ji.; 
lint Mu 8. Add 6044, 6952, 1, 2:1504-5; llodl. Pucuck 54,102; Palat. Medic, exvii. 

3 Dr Phllog. Peripat. av, Syros, p. 07. 

4 7/0., li. 808. MK8.— Cod. Vat. clxxiv.; PodJ. Iltint. 1, Marsh. 201 ; Pan*!, 
Ane. funds 118, 1.30, 157 ; Palat. Medic. Ixii. (('oUal, i». 110); see also I’od Vat. 
ccccxxii.; Bodl. Poc 298 ; Berlin, Alt Best. 41, 2, .3, and Hadii**' 61, 4-0 

a Jt.() , ii. 271, N<*. 20. « Dud., it. 208, note, col. 2, No. 51 p. 272, note 1. 

7 Hee a tew stiort siM^ciiiii'iiH in Kiisch and BerrisUnn's Chrest. Syr., j»p 1-4, 
and In an article by L. Morales in the Z.D.AI /»., xl. p. 410 MKR.— ( ••d Nat 
0 ^x 111 .; Ind. Off. No 9, “Tracta in Syriac," ff. .351*418. Tlie Dap al-llamm 
ts contained in Pans, Anc. fonds 100. The catalo^aiH of Bar-IIebi eiis’s 
works in li. 208, note, adds one Arabic book to iliis louf; list (col 1, No. 

19, nt tlic font) of which we know indhiiie but the title thf>re given in Ryrtac, 
Kiihahhu dhe Ihnyiin Yuthrune, “On the Pleasure of Gain." 

s Payae Smith, ('atal , p. 377 ; Catai. Vat., tit. S-OS. 

n ft.6., li. 468 ; Cod. Vat. Arab, dcxxxvi. (Mai, Scnplt. VtU. Nova Vail, v. 578). 
ft.O., li. 464. 

n JbaL, ii. 244 ; Cod Vat. Arab. Ixxiv. (Mai, op. cit., iv 15.3). 

13 Ji.lK, li. 468, No. 76 ; Bar llebrspim, Chron. Jicrleit , ij. 37J. 

13 iii. 1, 310. 14 See lloftiiiann, Auttzuge, pp ISO and 290 

16 MSS Cod. Vat. clxxvi., clxxvi. ; Brit. Mua. Add 26S7.^ ; RAB. A«id 76 ; 
Munich, Cod. Syr. 7 (with an Arabic translation). JMI. Pocock 79 and Pans, 
Anc. fonds 113, contain only an Arabic translation, different from that in 
the Munich MR. 

lOfladger, Th« Hestoriafu, ii. 26. A few spcciinens are given by Oardahi in 
the Lther Themun, p 51. Badger has translated one op. cit, pf». 61-67. 

17 Catal Vat, iii. 391, at the top Important MBH of Warda's hymns are 
('od. V.al. clxxxiv. ; Berlin, Alt. Best. 24, Bacliau 1K8 ; Cambridge, coll of the 
S P C K 

18 75.t>!,ni. 1,661 ; Bar-IIebrwus, //i«t By/i«t.,pp.622-52S(tranHl.,pp. 841*342). 
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for the feast of the Epiphany occurs in Cod. Vat. clxxxfv. {Caial. 
iii. ]). 389).^* (3) Khamis bar KardMie of ArbGl was a younger 
contemporary of Bar-Hebrieus, as apjiears from his correspondence JSrAawii. # 
with Daniel bar Khattab (bCe above). lie too has bequeathed his ^ 
name to one of the Jlestorian service books, which is still called Gabriel 
the Khamis.'^ (4) Gabriel Kanisa (the Tiociist) was a monk of Beth- Kaiu^ 
Kuka. He became inetroiicilitan of Mosul, and was present at the 
consecration of Yabh-alaha HI. in 1281.*^ There is a long poem 
of his in Cod. Vat. clxxx. {Catat., iii. 376), treating of the cieation, 
the incarnation, tlie life of our Saviour, the preaching of the apostles, 
and the praises of the fathers of the church, and concluding with 
an encomium on Sahhr-isho‘, the fouinler of Beth Kukii (fi) John John ol 
of Mosul was a monk of the convent of St Mieliael hear tliat city.** Mosul. 

His work entitled KWiabhd dhP-Sluippir lUthhdre wa.s publislied 
at Rome in 1868 by K. J. Millos, archbisho]) of 'Akra, a.s a school- 
book, under the title of Ihreeinrimi Spintuale, It is, of course, 
imjiosriblc to say to what extent the origuia] has been tampered 
with in such an edition, hut there is a MS. in the Brit. Mus. Or. • 

2450 The coniiiosilion ot the work is placed hy Milloa in 1246, 
and the death of the author by Cavdahi {Lt,b, Ttyes., ]». 120) in 1270. 

*Abhd‘islio* bar Bcnkba bolds neaily the same jiosition in regard ’Ahhd- 
to tho Ncstoriiin Church that Bar-llchrivus do(*s lu relation to the who bar 
Jiu'obite, tliongh far inferior in talent and Icnnimg to “tlie Son ofBfriklia. 
tho Hebrew'.” He, tiounshed under Yabh-alahii III., being firstly 
bishop of Shiggiir (Sinjar) and Brth*'A!*l)iiye about and aflor- 

W'ards, before 1291,^ metropolitan of Nisibis and Armenia. Ho 
died in 1318.** lie has left us a list of Ins own juihlicatioiis at tho 
<‘iid of tlio CaUtlogus lAbronm, in the It.O., in. 1, 32f> nq Several 
of these seem to be lost, -at least they do not apjM'iir in tho cata- 
logues of our collections, ~.sneh as tlie commentary on the Old and 
New' Te.stamci)t8,*^ tho KWinhhd Kathohlos on the marvi'lloiLs <lis- 
jiensalion or life of our Jjord on earth,** the KMhabhd Skolastihis 
ogainst all the hcrcsic‘s,‘*® tho hook of tlie myslciies of the (!ie*'k 
philosophers,** tho twidve discourses eomjirising all tho seiciiens,** 
and tho ccclesiaslieal df‘cisions and canons,**- as also lui Ar.ibic work 
with the title <S7m//- Mia r/mn/Z or “tho King-pearl.”*** Tho J/ar- 
ijdnithd or “IVarl” is a theological woik lu live sections, treating 
of God, tho creation, tho (Minstian dispensation, the sacraniciits 
of the church, and tlie things that jircljgnre (be world to come. 

There is a careful analysis of its conteiibs in B 0., in. 1, 35'2-3(i0. 

It has been edited, with a Jjaliii translation, in Mai, /Veny/tZ. I'etf. 

Kura Colt., x., and done into English hy Badger, The Nestor lans, 
ii. 3S0 sq. Tlie date of com]>ositioii is 1298.** ‘Abhd-isho' hinibclf 
translated this W’oik into Arabic in 1312, us wo learn from *Ainr 
ilm Matt.i in the Mojdal, where large portions ol it are quoted.*® 

Tho Coltectwn of SynoiLical Canons or Kumoeaiwn is also fully 
analysed by Assemani, B.O., in. 1, 332-351. It has been edited, 
with a Latin tiaiislation, in Mai, Scriptt. Veit. Nova \.** As 
a poet 'Abhd-isluV does not shine acconling to oui ideas, although 
his eouutrvmcTi admire his verses greatly. Not only is lie obwiiio 
ill vocabulary and style, but he has adopted and evi'ii exaggeiated 
all tho W’orst faiuLs of Arabic writers of rimed jirosc Mid sciibblci.s 
of ver.si.®^ Ills ]>nnci]ia] effort in )K)etry is tlio Barndt^e of Fdrti^ 
a collection of fifty iiocins on theological subjects, which has hciui 
analysed by Assemani, B.tK, lii. 1, 325-332.*** 'I’lns volume w'as juih- 
li.sheil by the author in 1291, and in 131G he found that it was 
necessary to add nn ‘'xplanatory commeiiliiiy.®* Another collei’tion 
1 1 twenty-two jioims, winch may be legaidnl as jiarts of ono coin- 
position, treating of the love of wisdom and knowleiige, is found 
lu Cod. Vat. cLwiv. {Catcil., in. 359) and Bodl. Maish. 201 (1*. 

Smith, CaiaL, p. 51(1); and a tliiid, including tlie ahovo and a 
seleetion from tho Farndtse, is eoiitaiiied lu Bodl. Marsh , 361.^’ 

Of Ins minor works, enumerated in tin* 21JK, iii. 1, 361, tho eon- 
.'‘olatoiy dibeourscK, the letters, and the eommentary on the ejiustlo 
of Aristotle to Alexander concerning the gr at art (alclieiny) seem 

l» See f’anlahi, LtUr Thevinri, pp. 12'*- 1 23. 

B,ulgrr, The NcAorians, ii. 2J , sn* uin^ of his jK»Piris translated, pp. 88-49* 

Canlahi gnes sunie apcciiitrns iii Lik’t Thmnin, pp. 69 (>2 lnip<»rtiint MBS. 

<if ills poems ate— Cod. Vat. elxxxv -M.-viii ; Hnt Afus Add 1S716, f. 44a,and 
Oiient 2304; Berlin, Hachaii 178 , Nce also (V>d. Vat. Ixxxix. and But. Mus Or. 
niUO at the end. Berlin, Rucliau 229, eontains a T>ueni of Ih.r.liubrieus, ainpIifUid 
by Khaims and IhUt ]ioets ; eimuKUi- li.O., n 30S, in. 1, 606 
31 li.O., 11 4.'>ri Canlahi has jmhlished aKpeoiinen, JaImt Vtumuri, jtp. 107-113. 

33 Cordahl {Litter ThrMixin, ji 1 Ih) wionglv says “at Bagluladh.'' 

33 The most reveiend I'clitor iiiM-ighs in hi.s preface against “llio rrSfay# 

(Pioteslaiils), who belie\e m uothiiii; at all " ; sei* ji 14, 1 12. 

34 7/.0., 1 .'i 59 3*'^ Dad , 1 .Ws , ill 1, 827, e<d. 2 

3fl Jlnd., i. ^:;9 , 111. 1, T notes 2, 3, 32.5 note 1 37 Ihui., ill 1 '<25 « M., %hid, 

3H Id., p 3i»0 3“ Id , i\od 81 Id , dud Id., ihid. 

33 PerliHps only an Atalnc ren usioii or iilindgenieiit of fhe Alarguintha. 

34 M^•K. Cotl Vat c)x\\ -VI , c l•l•l■lvl. , BAR. Adil. 70 , Bciliu, Rw.hau 4, 312 ; 

Catnbiidge, roll, ot tlie K.JM’.K. 

85 lift 111 . J, 800, note 4 ; see Cod. Ynt Ixv., eccvii., and Cod. Vat. Arab, 
ex. (M*ii, .*■ ^iqdt. VtU. Aom ('oil , iv.); eomiMin* li.O., iii. 1, ./89. 

36 M‘— * Cod. Vat. exxMii , cxmx., errh 

37 See Payne Smith's minute desenptions in his CataX., p 523 w/ 

88 MSB Cod. Vat. eexiv., ccclxxix.; Pans, Ane. fonds 100, Builin, AH. Bi*s*. 

41,1, Baidiau 1,21, 80, Brit Mus.Oneiit 2302 8 ; CoiiiUrAdge, coll, of tlicH.r.(/.k 
8i‘ ft 0 , m , 1 , 327, col. 2. 

4<' P»>ne Rmith, Vatnl., p 523; see also p. 631, Noh. 80, 81. Tn Pans, Anc. 
fornls 104, there isa {loein explanatory of the ecclesiastical calendar (ZulenberK, 

L'aJtal., p. 128). 


to be TIu* turgnm? arc* collorteil in a MS. at Berlin, Alt^T 

liestaud 41, 4. Ills coniTnoniary on an enigmatical })oem of Simoon 
Sliankolawi >\c have already tiion tinned (see above, p. 862). To us 
hi.s most useful work decidedly is the Catalogs of BtmkSt which 
forms the ba.sis of vol iii. part 1 of Assemani’s Bibl. OrietU. There 
is an older edition of it by Abraham Keehcllcnsis. lionic, 1658. It 
has been tiaiuslatod into Knglish by Badger.^ The Catalogue con- 
sists of four parts, viz., (1) the Sciiptures of the t)ld Testament, 
with sundry apoi*ry]>ha, B 0., iii. 1, 6 ; (2) the Scriptures of the 
New Testament, p. 8 ; (3) the Greek fathers who were translated 
into Syriac, ]». 13 ; (4) the Syriac fatheis, chielly, of course, of the 
Ncstonan ('hiin*h, ]ij). 65-362. It is to bo regretted that 'Abhd- 
isluV cmitented Ininself meiely with cnuinerating the ti tles of 

* The Xrstonans, ii. 861. IkidgcT ascribes the woik to the year 
1298, probubi} uii the authority oi his MS. 


books, and never thought it worth his while to give the date of ' 
the writers, nor even to arrange his notices in any kind of chrono- ' 
logical order.“ 

After 'Abhd-ish5' there are hardly any names among the Nes- 
toriaiis worthy of a place in tlio literary history of the Syrian 
nation. We may malEe an exception in favour of the catholicus 
Timothy IL, who was elected in succession to Yabh-alah& lit. in Tim^j^VSiy 
1818, having ]ircvioiis]y been motro]x>litan of Mosul and Irbilll. 
under the name of .loscph.* Ho wrote a work on the sacraments ^ 
of the churcli, of which Assemani has given an analysis in 
iii. 1, 572-580.^ His death took i»laco in 1328. (W. W«.) 


2 MSS. — Cod. Vat. clxxvi. ; HAS. Add. 76 (imperfect); Rome, Bibl. 
Vitt lOman. A. 1194, MSS. Sessor. 162 ; Cambridge, coll, of the S. I’.C.K. 
® !>.(>., in. 1, 567. * Vat. cii. 


SYZRAN, a dLstrict town of llussia, in the government 
of Sinibir.sk, lie.s 90 miles to the south of Simbirsk, a few 
miles from the Volga. It originated iu a fort, erected in 
lbS3, to ])rotect tlie district from Tatars and ( Circassians. 
Most of its inhabitants (24,500 in 1882) are engaged in 
gardi'iiing and tillage. In the large villages of the sur- 
rounding district, one of tlie richest in Simbirsk, various 
l>etty trades are carried on. Syzran has long been in 
rcjuito for its tanneries and inaniifactures of leather 
(£20,000 annually). Several flour mills and other manu- 
factures have recently sprung up. The town is connected 
l)y rail with l*enza and Morsliansk in the west, and with 
C)renburg iu the east, and much grain is exjiorted; timber 
is brought from the u])]>er Volga, and inaimfactured wares 
from Nijni Novgorod. In 1882 the goods shipped from 
Syzran and Hatraki (a ]>ort on tlie Volga) were valued at 
£153,510. In the same year the grain and other wares 
sent by rail exceeded one million cwLs. Syzran is a badly 
built town, most of tin* houses being of wood. 

SZAHADlvA ((lorman, Mnri<t-Tlieremq)el\ a royal free 
town of Hungary, in the county of Hiu‘s, on Lake Palics, 
in Itr 8' N. lat. and 19“ 42' K. long. It is the centre of an 
immense agricultural district and lias little claim to s]»ecial 
distinction, TIiitc are a clianilu*!* of advo<;ates, an upper 
gymnasium, a slate training institute for governesses, and 
an industrial and commercial school. The ]>o])ulation 
(01,307 in 1880) was about 03,500 in 1885, mostly Hun- 
garian.s, but partly Huiiycvficzs (a branch of Servians). 

SZAliVAS, a town of Hungary, on the Kiiros, in the 
county of Hekt% is a jilace iioti'd for the wealth of its 
peasantry and the excellence of its breed of liorses. The 
})ojuilation was 22,501 in 1880, and about 21,000 in 1885, 
ehietly Slovaks, but all speaking Hungarian. 

SZATMAU-NKMETl, a royal free towni of Hungary, in 
the county t)f SzatmAr, is situated on the river Szamos and 
the Hungarian North lia.stern Railway, in 47“ 49' N. lat. 
and 22° 51' E. long. It is the scat of a Homan Catholic 
bishop and has a seminary, a male and female normal 
.seliool, and several (Government oftiees. Tlie town has a 
corisiderahiu trade iu wine and wood. The p(){)nlatioii num- 
bered 19,708 in 1880, and about 22,000 iu 1885. They 
are mostly Magyars, and by religion Hoiuaiiists, Pn)- 
testants, and Greeks iu ahno.st ec|ual projioitioiis. 

SZEGEDIN, a royal free city of Hungary, .second 
only to IWajiest, is situated on both banks of ^e Theiss 
at the influx of the Maro.s, in -IG” 16' N. lat. and 20° 10' E. 
long., in the county of Csongrdd. It ih a gr(‘at centre of 
the commerce and agriculture of the Alfold, has a Homan 
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Catholic gymnasium, a state real school, and a library 
with about 80,000 volumes. There are a Franciscan, a 
l^iarLst, and a Minorite convent, and a large hospital, as 
well as various (Joverninont offices, a superior law court, 
and a chamber of advocates. The inner town consists of 
fine broad streets and large squares adorned with many 
palatial edifices, but the suburbs, inhabited by the peas- 
antry, are little superior to ordinary H ungarian villages. 
The river is sjianned by a railway bridge of stone and a 
fine suspeiLsion bridge. Szegedin possesses factories of 
soap, soda, matches, candU‘s, leather, and spirits, steam 
and saw mills, and salt and tobacco magazines. It is 
the <‘luef seat of the manufacture of qmpi'ika (a kind of 
p('psieum) and of a pastry tarhunya, both largely exported 
to all jiarts of the world. During the suyjner the ship- 
ping trade is very brisk, especially in corn and timber. 
Szegedin i^. an important station on the Alftild-Fiumc and 
the Austrian-Huftgariaii State Railways, and is a terminus 
of the Arad-OsanAd Railway. The inhabitants in 1880 
uumliered 73,6^5, and in 1885 76,600 (estimated), en- 
tirely Magyai‘s. 

Since tin* 15th centuiy R/c*gt*din has hocn one of tho most proini- 
iKiit cities in Hungary. From 1526 till 1686 j1 was in ))osac8siou 
ol tho Turks, who lortilied it. It is also notorioiiH fur its many 
witchcraft trials. In 1818 it sent stiong detachments to the 
national Hungarian anny. In July 1849 the seat of the Govern- 
inent was transferred liithei for a short time. In March 1879 tho 
town w*a.s almost completely destroyed by an inundation. In the 
ie(*onstnictiou the sitt* of tho old fortress was laid out as a public 
garden. 

SZENTES, a market towm of Hungary, in the county of 
CsongrA,d, on the left bank of the Theiss, 30 miles north of 
Rzegedin. It has a county-hall (1885) and a promenade. 
Tlie inhabitants arc chiefly employed iu agriculture, in 
breeding geese, and in fishing. The jiopulation (28,712 in 
1880) numbered alKiut 30,000 in 1885, all Magyars. 

SZIGET {Mdrmaros-HMjci\ chief town of the county 
of MArmaros in the north-east of Hungary, is tho centre 
of a salt-mining district, witli mining and forestry head 
departments. The town lies in u valley which abounds in 
])icturesque scenery and is rich in mineral springs. It has 
a county-hall, Protestant and (Jatholic gymnasia, a convent, 
a nunnery, and a training-school for teachers. The poj)u- 
lation (10,852 in 1880) was about 11,200 iu 1885. 

SZOLNOK, the capital of the county of JAsz-Nagy- 
Kun-Hzolnok, Hungary, is situated on the Theiss and tire 
Zagyva, and is the junction of four railw^ays. It carric's 
on a brisk trade iu tobacco, salt, and especially in wood. 
In 1880 the population (Magyars), chiefly Homan Catho 
lies, numbered 18,247, and in 1885 about 19,000. 
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